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IDENTIFICATION

PRODUCT (ODE: AC=-79900-M(

PRODUCT NAME: CEMJADO 11/70 MEM 15T

PRODUCT DATE: 12-FEB-1979

MAINTAINER. DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT 10 (HANGE wlTnOUt

NOTICE AND SHOULD NOT SE (ONSTRUED AS A (OMMITMENT BvY DIGITAL
EQUIPMENT CORPORATION, DIGITAL EQUIPMENT (ORPORATION ASSUMES
NO :ES?ONSIB]LXXY FOR ANY ERRORS THAT MAY APPEAR IN TmiS

DOCUMENT.

NO RESPONSIBILITY IS ASSUMED FOR TME USE OR RELIABILITY OF

SOF TWARE ON EQUIPMENY THAT 1S NOT SUPPLIED Bv DIGITAL CR
1TS AFFILIATED COMPANIES.,

COPYRIGHT () 1973, 1979 BY DIGITAL EQUIPMENT (ORPORATION

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT (ORPURATION:

DIGITAL POP UNIBUS MASSBUS

DEC DECUS DECTAPE
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1.0

2.0

2.1

2.2

2.3

3.0

3.1

4.0

ABSTRAC!

PROGRAM CEMJA TESTS CONTIGUOUS MEMORY ADDRESS FROM 000000 10
17757776. 17 VERIFIES THAT EACH ADDRESS 1S UNIOUE (AN ADDRESS
TEST) AND THAT EACH MEMORY LOCATION (AN BE READ/WRITTEN

RELIABLY (WORST CASE NOISE TESTS).
THIS PROGRAM MAY BE USED 10 ADJUST/MARGIN MEMORY.

REQUIREMENTS

EQUIPMENT

POP=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 ''+'* WwILL 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

If THE PROGRAM IS RUN iN QUICK VERIFY MODE UNDER ACT11 Tt
PROGRAM 1S DONE AFTER THE FIRST PASS.

SWiTCH SETTINGS

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

NOTE: IF SW15s1 WHEN AN ERROR OCCURS THE PROGRAM WILL
HALT, AND THE CORRECT DATA WILL NOT BE LOADED (NTO THE
FAILING ADDRESS. IF SW15 1S RAISED AFTER THE ERROR

TYPEQUT BEGINS THE PROGRAM WILL HALT WHEN THE TYPEOUT
COMPLETES, AND THE CORRECT DATA wiLL BE LOADED INTO
THE FAILING ADDRESS.

Swia - 1 OR UP.... LOOP SUBTES!

SW13 = 1 OR UP..... INHIBIT ERROR TYPEOUT

SWwl2 = 1 OR UP....INHIBIT USE OF MEMORY MANAGEMENT
NOTE: INHIBITING THE USE OF MEMORY MANAGEMEND AN

SEQ 0003
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152 BE DONE ONLY WHEN THE PROGRAM |S STARTED,
15% 1F THE JUSE OF MEMORY MANAGEMENT 1S INHIBITED THE (AST
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5.0

5. 1

6.0

6. 1

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

SW1l - 1 OR UP..... INHIBIT SUBTEST ITERATION

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

SW9 = 1 OR UP...... DISPLAY ERROR (COUNT [N DISPLAY

REGISTER .

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

REGISTER

SW8 - 1 OR UP..... HALT PROGRAM UNRELOCATED & RESTORE
LOADERS.

Sw6 = 1 OR UP..... USE 18 BIT UNIBUS MAPPING ONLY
(TEST ONLY FIRST 128x OF MEMORY)

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 FAJLURL.

ERRORS

THESE TESTS PRINT OUT THE P( 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 THE PC TYPED MWILL

BE T? zULTlPLE Of 100000 GREATER THAN RELFECTED IN THE PROGRAM

LISTIN
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 IS IN R& {RANDOM DATA TEST ONLY)

WHEN AN ERROR 1S DETECTED WHEN EXERCISING THE MEMORY USING Twt

WORST CASE NOISE PATTERNS, THE USER SHOULD RESTART THE PROGRAN
SELECTING PROGRAM #2(SEE SEC 9.1 FOR DETAILS) SELECVING Tt
APPROPRIATE PARAMETERS. THE USER (AN USE THE PC AND ADDRESS
OF THE FAILURE T0 SELECT THE PROPER CLRE BANK(S) AFFECTED AND
ALSO THE SPECIFIC PATTERN. THIS ALLOWS MAXIMUR SCOPE
CAPABILITIES.

PARITY ERROR

SEQ 0005
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If A PARITY ERROR 1S DEVECTED TME PROGRAM wiiiL TYPE:

PARITY ERROR

P(=PPPPPP MEMORY ADDRESS 1S AAAAAAAA

16

217
218

219 PARITY ERROR REG-EEEEEE 27227222222 MARGIN



CEMIADO 11770 MEM TST MACYI1 30A(1052)
CEM AD. P

~ N
S

o

[
L
O
1
 
W
1
 
V
U
 
S
T
 
S
T
 
N1
, 
V
1
 
V
1
 V
T
 
N
1
 
V
T
 
S
T
 
T
 
V
T
 
W
Y
 
ST

, 
5
1
,

 V
]

W
A
 
A
N
 
N
 
L
M
 
U
 
A
N
 U
 
W
 
U
 
N
S
 
R
O
 
P
O
 

P
O
 
N
I
 
N
I

W
N
O

 P
N
 
N
N
 
=

 O
O
~
N
O
 
N

 N
N
-

R
N

N
 
N
 
N
N
 
N
N

I2
R
2
R

 2
L
R

 A
R
 A
R
 

2 
)

N
 

N
S
 
W

 
—
=
O
O

249
250
251
252
253
254

255
25¢
257
258
259
260
261
262
263
264
265
266
267
268
269
270
27

272
273
274
275

09~-+EB-79 11:18

LI

09-FEB-79 12:56 PAGE 8

.0

7.1

7.2

8.0

8.1

8.2

8.3

8.4

WHERE PPPPPP IS THE CONTENTS OF THE PC WHEN THE PARITY ERROR

OCCURRED, AAAAAAAA 1S THE ADDRESS OF THE WORD, EESEEE [S TmE
CONTENTS OF THE MEMORY ERROR REGISTER, AND 2727222222 |S Tut
MARGIN SETTING AT THE TIME OF THE PARITY ERROR.

AFTER REPORTING THE PARITY ERROR THE PROGRAM WiiL START QOVER,

RESTRICTIONS

STARTING RESTRICTION
PROGRAM MUST NOT BE RELOCATED WHEN RESTARTING

OPERATIONAL RESTRICTION

PROGRAM CHECKS CONT1GUOUS MEMORY If A PARITY ERROR TRAP OCCURS
WHEN THE PROGRAM 1S RELOCATED PROGRAM ACTION IS UNDEFINED. IFf

PARITY MEMORY IS AVAILABLE OR SELECTED THE 3XOR9 TEST PATTERN

IS FOR PARITY MEMORY ONLY. DO NOT POWER FAIL THE PROGRAM WHEN
THE PROGRAM 1S RUNNING RELOCATED.

MISCELLANEOUS

1f 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 IS STORED. SEE ALSO RV (RV SPE(IFIES THE LAST TES!

COMPLETED).

NOTE: THE PDP=-11/70 witLL DISPLAY THE TRAP VECTOR ADDRESS+4 IN

THE ADDRESS LIGHTIS. 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 (OMPLETION OF THIS PRGGRAM; AT
WHICH TIME AN '"*"' WwILL BE PRINTED. THE PASS COUNT MAY Bt
OBSERVED BY TURNING THE SWITCH TO THE DISPLAY POSITION. (THE
PASS COUNT 1S ALSO STORED IN LOCATION 1000.) THE PASS COUN!

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 C(OUNT CAN BE OBSERVED BY TURNING THE SWITCH 10 Tht

DISPLAY POSITION AND SETTING SWITCH 9. (THE ERROR COUNT IS
ALSO STORED IN LOCATION 1002.) THE PROGRAM WlLL COUNT 17777(8)
ERRORS; THE ERROR COUNT IS NOT INCREMENTED PASY THIS
VALUE. .BLANK 1

DISPLAY REGISTER
E1THER THE PASS COUNT OR THE ERROR COUNT 1S DISPLAYED IN Twt
DISPLAY REGISTER., THE COUNT TO BE DISPLAYED IS CONTRPOLLED B
THE SETTTING OF SWiliH 9, .BLANK 1

B
l
i
a
k-
]

SEQ@ 0007
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276
27? 8.¢ POWER FAILL
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N
,



J 1

CEMJADO 11/70 MEM 1ST MACYIY 30A(1052) 09-FEB-79 12:56 PAGE 10
CEMJAD.PIN 09-FEB-79 11:18

278
279
280
281 THE PROGRAM MAY BE POWER FAILED WHEN RUNNING. WHEN THE PCWER

282 RETURNS THE PROGRAM WILL CONTINUE IN SEQUENCE.**(AUTIONee DO
283 NOT TURN POWER OFF/ON UNTIL THE MESSAGE ‘'POWFR FAJLED' HAS

Sgg BEEN TYPED. THIS IS BECAUSE THE STACK MAY JVERFLOW.
286 8.6 EXECUTION TIME
Sgg EXECUTION TIME 1S DEPENDENT ON THE AMOUNT OF MEMORY.

289 9.0 PROGRAM DESCRIPTION
290 THE PROGRAM VERIFIES EACH ADDRESS BY WRITING THE VALUE OF EAC(H
291 ADDRESS INTO ITSELF STARTING AT LOCATION 20000 AND ENDING A1

292 THE LAST LOCATION IN MEMORY. THE VALUE OF THE (LAST LOCATION
293 42 1S TYPED ON THE TTY. NEXT THE VYALUES WRITTEN ARE VERIFIED.
294 10 COMPLETE THE ADDRESS TEST THE (COMPLEMENT VALUE OF EACH

295 MEMORY ADDRESS IS WRITTEN STARTING AT THE LAST MEMORY ADDRESS
296 AND ENDING AT ADGCRESS 20000. THE WRITTEN COMPLEMENT VALUES
297 ARE THEN VERIFIED. THE NEXT PHASE OF TESTING INCLUDES
298 READING, WRITING AND CHECKING MEMORY USING WORST CASE NOISE
299 TEST PATTERN. A SUBTEST 1S DEDICATED TO CHECKING THE PATTERN.
300 THE TEST PROCEEDS BY EXERCISING EACH BANK OF MEMORY USING THE
301 WORST CASE PATIERN. THE PROGRAM THEN CHECKS MEMORY USING

302 RANDOM DATA (RANIST). THIS ROUTINE MOVES THE PROGRAM (ODE
303 THROUGHOUT MEMORY STARTING AT LOCATION 20000, AND RELOCATES
304 THE DATA BY A 32(10) WORD OFFSET ON EACH SUBSEQUENT

305 RELOCATION. 1.E., FIRST RELOCATJON IS 10 20000, NEXT IS 1O
306 20100, THEN 20200, ETC. AFTER RELOCATION THE (ODE MOVED IS
307 CHECKED AGAINST THE ORIGINAL CODE (0-17776). WHEN THE KANDOAM
308 DATA TEST 1S COMPLETE THE PROGRAM THEN SUCCESSIVELY ROTATES A
309 0 BIT (ROTO) AND A *1* BIT (ROT1) THROUGH ALL OF MEMORY. WHEN

310 ALL TESTING 1S COMPLETE THE PROGRAM INCREMENTS THE PASS (OUNT
L3R (LOCATION 1000) AND RESTARTS BEGINNING WITH THE WORST CASE
312 NOISE TESTS. AN ASTERISK (+) WwlLL BE TYPED ON (OMPLETION Of

313 EACH PASS, AND WHEN 6 PASSES HAVE BEEN (OMPLETED THE PROGRAM
31, WILL TYPE 'CEMJA DONE' AND RESTART THE PROGRAM BEGINNING WITH
2}5 THE MEMORY ADDRESS TESTS,

6

317

318 ?

319 NLIST MD,M(C
320 LIST ME
321 .ABS
322 JITTLE CEMJUADO 11/70 MEM TST
323 JSBTTL STARTING INST & DEFINITIONS
;gg ;COPYRIGHT 1973,1979 DIGITAL EQUIPMENT CORP., MAYNARD,MASS.

326 sTHIS TEST CHECKS THAT ALL MEMORY ADDRESSES ARE UNIGUE USING ADDRESS TESIS
327 :AND CHECKS DATA RELIABILITY OF MEMORY USING WORST CASE NOISE TEST PATTERNS
3128 :A RANDOM # PATTERN (PROGRAM CODE RELOCATED), A ROTATING O AND RQTATING
ggg :1 PATTERN.

331 ;LOADING AND STARING INSTRUCTIONS
13¢ ;LOAD ADDRESS 200 AND STAR!
332 STHIS PROGRAM ALSO RELOCATES THE ABS AND BOOT LOADERS TO ALLOwW TeSTING
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3134
535
3136
337
138
339
340
341
342
343
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3,8
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3158
359
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383
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0000CJ
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

00014

000014
000020
000024

000030
000034
0000¢0
000064

000240
000244

000250
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MACYIT1 30A(1052)

;STATUS

;VECTOR

BPTVEC=14

;REGISTER ADDRE

09-FtB-79
STARTING INST & DEFINITIONS

;OF MEMO

K 1

12:56 PAGE 11

RY, TO RESTORE THE LOADERS RESTART AT 162.
STACK POINTER IS SET AT 500
AN ASTERISK '¢' WILt BE PRINTED ON COMPLETION OF EACH PASS, AND
THE PROGRAM NAME WiLL BE PRINTED WHEN TEST IS COMPLETE.

;GENERAL REGISTER ASSIGNMENTS
RO=X0
R1-%1
R2=%2

R3-23
R4 -4

RS=25

SP=%6
PC-%7

R10=%0
R11=%1

R12=%2
R13=%3
R14-26

R15=%5

REGISTER (PSW) BIT1 ASSIGNMEM
C

iV

1

¥ P
 

X R
e

 
)

0 .
o .'

Y7:=340 ;PRIO
PRTY4=200
kM=000000

SM=040000
UM=140000
PKM=000000
PSM=010000
PUM=030000
REG=004000

ADDRESSES

ERRVEC=4

RESVEC=10
TBITVEC=14
TRTVEC=14

NTS

1 BIT

2 el
4 BT

1 B11

2 ‘'8
1 10RR

C

v

/4
N

1
P

JOTVEC=20
PFVEC=24

EMTVEC=30
TRAPVE(=34
TKVEC=60
TPVE(C=64

PIRVEC=240
FPEVEC =244
MMVE (=250

SSES
PSW=177776
SLR=177774

. ADDRESS
: ADDRESS

OF

OF

OF

Of

Of

Of

Of

OFf
Of

Of

OF

ITY LEVEL 7
;PRIORITY LEVEL &

;KERNEL MODE
; SUPERVISORY MODE
;USER MODE
;PREVIOUS KERNEL MODE
;PREVIOUS SUPERVISORY MODE
;PREVIOUS USER MODE

;SELECT R10-R15

;ADDRESS OF ERROR VECTOR

;ADDRESS OF RESERVED INST. TRAP VECTOR
:ADDRESS OF 'T*' BIT TRAP VECTOR

;ADDRESS OF °'TRACE' TRAP VECTOR
;ADDRESS OF °‘BREAKPOINT® TRAP VECTOR

+ADDRESS
s ADDRESS
:ADDRESS
. ADDRESS
; ADDRESS
- ADDRESS

s ADDRESS
: ADDRESS
: ADDRESS

10T TRAP VECIOR

POWER FAIL TRAP VELTOR

EMT VECTOR
TRAP VECTOR

TTY KEYBOARD INTERRUPT VECTOR

TTY PRINTER INTERRUPT VECTOR

PIRQ VECTOR

FLOATING POINT INT. VECTOR

MEM MGMT ERROR TRAP ve(10R

STATUS REGISTER

STACK LIMIT REGISIER

SEQ 0010
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sMEMORY

STARTING INST & DEFINITIONS

PIRQ=177772 ;ADDRESS OF PROGRAM INTERRUPY REQUEST
UBREAK=177770 :ADDRESS OF MICRO BREAK REGISTER
(NTRL=177746 :ADDRESS OF 11/70 MEMORY CONTROL REGISTER
1KS=177560 :ADDRESS OF KEYBOARD CSR

T1KB=177562 :ADDRESS OF KEYBOARD BUFFER
TPS=177564 :ADDRESS OF TELEPRINTER (SR
1PB=177566 ;ADDRESS OF TELEPRINTER BUFFER

SWR=177570 :ADDRESS OF CONSOL SWITCH REGISTER
DISPLAY=17757C :ADDRESS OF CONSOL DISPLAY REGISTER

;INITIAL STACK POINTER SETTING
STKPTR=500

MISCELLANEOUS BIT ASSIGNMENTS
8I1T15= 100
BiT14= 04(000
B1T13= 020000
BI1T112= 010000
B119= 001000
B118= 000400
Bl16= 000100

MANAGEMENT REGISTER ADDRESS ASSIGNMENTS
SRO=177572 :ADDRESS OF MEM MGMT REGISTER SRO
SR1=177574 : " ' '’ ' SRI1
SR2=177576 : ' ' " " SRZ
SR3=172516 :ADDRESS OF MEM MGMT REGISTER SR3

K 1PDRO=172300 :ADDRESS OF KERNEL '1° PAGE

¥ 1PDR1=172302 :DESCRIPTOR REGISTERS
K1PDR2=172304
K1PDR3=172306
K1PDR&4=172310
K1PDR3=172312
K1PDR6=172314
KIPDR7=172316

K1PARO=172340 :ADDRESSES OD KERNEL °'1' SPACE
KIPAR1=172342 ;PAGE ADRESS REGISTERS
KIPAR2=172344
K1PAR3=172346
K1PARL=172350
KIPARS=172352
K1PAR6=172354
KIFART-172356

;INSTRUCTION EQUATES

;MISC. EQUATES

HLT=TRAP
SCOPE=EMT ;SCOPE 1S AN EMT TRAP

RW=6 sR/W BIT IN PDR REGISTERS
uP=0 ;UP BIT IN PDP REGISTERS

SeQ 0011
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446

“t?
448
449

50

451
452
453
454
459
456
457
458
459
460
4«61
462
4«63
46k

465
466

467
468
469
470

471
472
673
474

475
676
677
478
479
480
481
482

483
484
485
4«86
487
488
489
490
491

«92
493
494

495
496
497
498
499
500
501

000000
000002

000004
000006

000034
G00036

000046

000052

000100
000104
000106
000110
000112

000162
000166
000172
000174

000200
000204

000250
000252

000254
000260
000262
000264
000265
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
000137
000250
000000
000000

MACY11 30A(1052)

09-FEB-79 11:18

000664

000500
002016

000500
002376

000016

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

CRLF:

RELFL:

SAVP(Z:

PONE:

PTWO:

.=0
LWORD 0
.WORD O

.WORD ERRTRP

.WORD RT]

.=TRAPVEC

.WORD ERROR

.WORD PRTY7

. =46
SENDAD

.=52
40000

.=100
JSR RS.$PRINT
SCRLF

;SPECIAL TRAP/INTERRUPT CATCHER IF PRO-
;GRAM HALTS AT O THEN ADDRESS WAS NO1

;LOADED PROPERLY FROM VECTOR.

RTS PC

MWORD O
.U?:g 0

Mov #500,SP ;STARTING ADDRESS TO RELOCATE LOADERS.
JSR PC.SRLDR
HALY

BR PTWO
.=200
Mov #500,5P ;STARTING ADDRESS OF MEMORY TEST.
JMP SFSTART

.=250
LWORD 0
LWORD 0

;G0 TO START OF TEST

;MEMORY MANAGEMENT TRAP VECTOR.

;ROUTINE TO SAVE REGISTERS ON THE STALK
;CALLED BY SAVE MACRO OR JSR
$SAVR: MOV (SP)+ 1%

MOv RS,=(SP)

MOV R&,=(SP)
MOV R3,-(SP)
MOV R2,-(SP)

MOV R1,~(SP)

Mov RO,=(SP)

PC,SSAVR

: SAVE RETURN PC

SEQ 0012
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000534
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000556
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000604
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STARTING INST & DEFINITIONS

MOV (PC)e+,PC sRETURN
1%: 0 ;CONTAINS RETURN ADDRESS

;ROUTINE TO RESTORE REGISTERS SAVED ON THE STA(K
;CALLED BY RESTORE MACRO OR JSR PC,SRESIR
SRESTR: MOV (SP)+,1% ;SAVE RETURN P(

MOV (SP)+,RO
MOV (SP)+ ,R1
MOV (SP)+,R2
MOV (SP)+ ,R3
MOV (SP)+ ,R6

MOV (SP)+,RS
MOov (PC)+,PC :RETURN

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-RS).,AND MEM MGMT REGISTERS (KIPDRO-KIPDR7,KIPARO-KIPAR7,SR3,5R2,SRC)

;ON THE STACK AND SAVES THE STACK POINTER IN PFSTK BELOW.
PDWN: MOV a#TKS,=(5P) ;SAVE KEYBOARD STATUS

JSR PC,$SAVR ;G0 SAVE REGISTERS ON THE STA(K
187 AIMMAVA ;UHECK IF MEM MGMT IS AVAJLABLE

BEQ 3% ;BRANCH IF NOT AVAILABLE
MOV a#SRO, - (SP) : SAVE SRO
Mov a#SR2,-(SP) :SAVE SR2
MOV 8NSR3,-(SP) ;SAVE SR3
MOV #X1PDRO,RO :GET ADDRESS OF ¥1PDRO
Mov #8.,R2
MoV R2,R3

1$: MOV (RO)+,=(SP) : SAVE KIPDRO-KIPDR7
S08 RZ,1$
MOV #X1PARO,RO :GET ADDRESS OF K1PARO

2%: MOV (RO)+,=-(SP) :SAVE KIPARO-X]PAR7
S08 R3,2$

3%: MOV SP,(PC)¢ :SAVE STACK PTR IN FOLLOWING LOCATION
PFSTK: .WORD O ;CONTAINS STACK PTR AFTER POWER FAIL

Mov #PUP ,aNPEVEC ;SET POWER FAIL VECTOR TO PUP ROUTINE
HALT

;POWER UP ROUTINE.
PUP: HOP

MOV a#PFSTK,SP ;SET STACK PIR
187 2:AVA ;CHECK [F MEM MGMT IS AVAILABLE

BEQ

MOV FX1PAR7+2,R0 ;GET ADDRESS OF KIPAR7+¢?2
MOV #8.,R2
MOV R2,R3

1%: MOV (SP)+,=(RD) ;RESTORE KIPAR7-K1PARQ
SOB R3,19
MOov #XIPDR7+2,R0 ;GET ADDRESS OF KIPDR7+¢?2

2%: Mov (SP)+,-(RO) ;RESTORE X1PDR7-K1PDRO
SOB R2,2%
MOV (SP)+ ,3#SR3 ;RESTORE SR3
MOV (SP)+,a#SR? ;RESTORE SR?2

SEQ 0013



EM_OADT 11770 MER TSI
EW AL PYY

598

5659

560

561

56/
93

564

565
9566

567
568
569
570
571
572
57%
74

575

576
577
578

579
580
581

582
583%
584
58%
586
587
588
589
590

%91

592
593
§9u,
59%

590

597
598
599

600
601

602
603
604

605
606
607
608
609
610
6l
612
618

000650
000654
000660
000662
000666
000666
000672
000676
000704
00070¢
000710
000714
000716
000722
000724
000726

000730
000736
000744
000746

000792
000754

000756
000760
000762

00076«
000766

000776
000772
000776
001006

001010
001014
001016

001020
001021
001022

09-¢£8-79

012037
05767
001402
004767

04767
012657
012737
005027
000000
005267
100375

004567
000730
000240
000002

005015
020122
062105
005015

000752
000000
000000
000000
000000
000000

000000
060000

000240
012567
066767
013746
004767
000000
000205

000
002
000

BACYIY 30A(1052)
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177572
004630

006572

1776400
177560

0v0502

127177¢

000046

04752C
040506

000

00001¢
177762
177776

000014

000024

042527
04611

000010

8 2
09-F£B=-79 12:96 PAGE 15

POWER FAJL ROUTINE

Y] (5P)¢ ,985R0 ;RESTORE SRO
4% 191 PARAVA SCHECK 1F PARJTY REGISTERS ARE i NABLEFD

8ta 5% JBRANCH [F NOT

o JSR PC, . MARE ;60 ENABLE PARITY REGISTERS

JOK PC,BRESTR :RESTORE REGISTERS FROM STA(K
nov (SP)e« @#1KS
ROV #PDUN, P VE( ;SEY PUWER FAIL TRAP ') PDWN ROUTINE
CLR (PC)e

108: .WORD 0

11%: INC 108 :DELAY WAITING FOR T1y MOTOR

8PL 11¢
JSR RS,$PRINT ;G0 TO PRINT ROUTINE
PURFAIL

6%: NOP
R1] ;RETURN

PURFAIL:.ASTI] <15><12>'POWER FALLED®

SCRLF: LASCIZ <15><12»

LSBYTL TAGS € PRINT ROUTINE
.EVEN

JONT: .WORD O ;CONTAINS PASS C(OUNT
JCOUNT: .WORD O ;CONTAINS JTERATION PATTERN

ER(NT: O ;CONTAINS ERROR (OtINT
LDDISP: O ;CONTAINS DISPLAY REGISTER 1MAGE
MMAVA: O SMEM MCMT AVAILABLE INDICATOR

:0=NOT AVAIL,.=-1=AVAIL(18 BIT mMODE)

:=2-AVAIL(22 BIT MODE)

;CONTAINS RELOCATION FACTOR
s TEMPORARY WORKING LOACATION

RELOCF: .WORD O

(DUNT: _WORD O

:ROUTINE 1O PASS MESSAGE ADDRESS YO TYFE ROUTINE BELOW
;CALL: JSR RS, $PRINY

; MESSAGE ADDRESS
$PRINT: NOP

MOV (R5)¢,18 ;GET MES-AGE ADDRESS
ADD RELOCF 1% :ADD RELOCZATION FACTOPR

MoV 9#PSY, - (S5P) ;PUSH PSW ON THE STA(X

JSR PC,.TYPE ;CALL TYPE ROUTINE
1%: .WORD O :CONTAINS MESSAGE ADDRESS

RIS RS ;RETURN

CROUTINE 10 TYPE ASC1] MESSAGE. MESSAGE MUST TERMINATE wilw A O BYTE.

“THE ROUTINE WILL INSERT A NUMBER OF NULL CMARACTERS AFTER A LINE FEED.
:CALL: TYPE

: MESADR :MESADR IS FIRST ADDRESS OF ASCIZ STRING

;TAGS USED BY THE TYPE ROUTINE BELOW

$NULL: LBYIE O ; CONTAINS NULL CHARACTER
$FILL: JBYTE 2 ;CONTAINS # OF FILLER (HARACTERS
$TPFLG: .BYTE 0 SCONTAINS TELEPRINTER AVAILABLE tLAG

SEQ 0014
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416

618
61%

61/

618
619
620
62!
622
623
626
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641

662
643
b4k

645
640

647

648

649

65¢C
651

652
653
656
65%
656
657

658
659

660

66!
662
663
664

6065
666

667
668
669

TEMALT YT

NAR

001023
001026
001026
001030
00103¢
001036

001044
001046
001050
001052
00105¢

001056
001062
001066
001070

001074
001100
001102
001106

001110

001114

001116
001124

001126

001132
001134
00113¢
001140
001142
001144

001150
001152
001156
001162
001164
001170
001172

001174

001200

001204

001206
001214

mem o TS1

09-¢EB-79

00C
177564

177566

010046
217600
062765

112046

001003
005726
012600
000002

004767
122726

001366
016746

105366

002770
004767
00077¢

105777
100375
116677

000207

005737
100001

060000
005727
000000
001013
010667
011602
004767
004567
001460
004567

002351
000000

005067
000137

000240
022767
001403

MACY1Y 30A01052)
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000002
000002

000026

000012

177726

000001

000002

177710

000002

177570

177770

00037¢
177606

177600

177740

000200

017777

000002

177792

177542

09-FEB=-79 12:56 PASE 16
TAGS & PRINT ROUTINE SEQ 0015

$TKfLG: .BYTE
$1PS: .WORD
$1PB: .WORD

LIYPE: MOV
MOV

ADD

1%: Mov8

BNE
157

MOV

RT1

2%: JSR
3%: (mPB

BNE
MOV

4% DE(B

BL1
JSR

8R

TyP]T: 1S1B

BPL

MOvB

RIS

07377 = AVAIL/NOT AVALL

0 sCONTAINS KEYBCARD AVAILABLE FLAG
177564 ;ADDRESS OF TLEPRINTER STATUS REGISTER
177566 ;ADDRESS Of TELEPRINTER DATA BUFFER

RO,=(SP) :SAVE RO
@82(SP) RO ;GET MESSAGE ADDRESS
#2,2(SP) ;ADJUST RET.aN P(

(RO)+,=(SP) :PUSH CHARACTER TO BE TYPED ONTO STA(K

2% ;BRANCH [F NOT THE TERMINATOR
(SP)+ ;POP TERMINATOR (HAR OFF THE STA(K

(SP)+ ,RO ;RESTORE RO
;RETURN TO CALLER

PC,TYP1T :TYPE CHARA(TER

#12,(SP)+ ;CHECK JF CHARACTER WAS A LINE FEED
1% ;BRANCH 1F NOT LINE FEED

$NULL ,-(SP) ;GET # OF FILLERS REQUIRED AND FILLER

;CHARACTER.

1(sP) ;DECREMENT FILLERS REJ. (OUNT

3% ;BRANCH IF NO MORE FILLERS ARE REQUIRED
PCLIYPIT ;TYPE FILLER (HARA(CTER

4%

GSZPS ;WA1T FOR OUTPUT DEVICE

géSP),QSTPB ;OUTPUT CHARACTER

2000000000C000C00000CCE0EEN0CKX

;ERROR TRAP SERVICE ROUTINE
ERRTIRP: T1S7

BPL
HALT

181

1%: .WORD

8NE
MOV

MoV

JSR

JSR

TRAPS

JSR

DIGITS

2%: HALT

(LR

JMP

.SBTTL

SFSUR :CHECK IF HALT ON ERROR

46 :BRA?(M 1# NO HALT ON ERROR
JHAL

(PC)+ :CHECK IF PREV TRAP 10 « REPORIED

0 :CONTAINS ERROR REPORTED FLAG
2% :BRANCH IF NOT REPORTED
SP,1$ :SET "NOT REPORTED®
(SP) ,R2 :GET PC OFF STALK

PC,$FORMO ;60 1O FORMAT ROUTINE

RS,$FRINY ;GO 10 PRINT ROUTINE

RS5,$PRINI ;G0 10 PRINT ROUTINE

;ERROR! SECOND TRAP 10 & NC({URRECD

1% ;BEFORE FIRST WAS PRINTED

an200 JRESTART AT 200

ERROR SERVICE ROUTINE

:ERROR SERVICE CALLED BY JSR PC ERROR INSTRUCTION
;OR HLT (A TRAP [NST)
ERROR: NOP

(MP

BEQ

ll7777,ER(NT JCHECK FOR MAX ERROR (N!
4
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672
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091
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700
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001216
001224
001232
001234
001242
001250
001256
001262
001264
001266
001270
001276
001300
001304
001310
001314
001320
001322
001326
001330
001334
001340
001344
001346
001352
001356
001360
001362
001366
001370
001372
001376
001376
001402
001404

001406
001412
001416

001422
001430
001432
001436
001440
001444
001446
001450
001452
001456

001460
001406
001474
001475
001501
001506
001514

09-FEB-79

0627¢7
032737
00141}
042767

056767
016737
005757
100002
000000
000470
032737
001051
006767
016602
004767

004567
001479
006567
002351
016602
004767
004567
002327
105767

001017
105767

001006
004567
001501
010046
004767

004567
001514
010346
004767
004767

004767
0..'757
001403
004567
001527
005737
100001

000000
010042
062702
000002

051124

020104
040
120
107

040504

041040

MACY11 30A(1052)
11:18

009001
061000

020000

176750

000014
000240
177450

177442

000004
000214
177424

003221

003212

177402

000416

177366

000402
176462
176656

002000

177332

177570

000002

050101

047524

036503
047517
040524
042101
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09-#£B-79 12:56 PAGE 17

ERROR StRVICE ROUTINE

4%

5¢:

10%:

1%:

2%:

3%:

TRAP4:

ERRPC:

XMTDAT:

RECDAT:

ADD

Bl11

BtQ

BIC

B1S
MOV

TS1

BPL
HALT

B8R

Bl
BNE

JSR
MOV

JSR

JSR

ERRPC

JSR

DIGITS
MOV

JSR

JSR
ADRESS

1518

BNE

IS18

BNE
JSR

XMTDAT

MoV

JSR

JSR
RECDAT

MoV

JSR

JSR

JSR

811

BEQ

JSR

BELL
181

BPL
HALT

MOv

ADD

RTI

LASCII

LASCLE
LASCIZ

LASC1Y

#1,ER(NT

8119, 3SR

5%
#\7777,L0015P

ERCNT,LDDISP
LODISP,38D15PLAY

IFSUR

.46

3%
#20000,3#SwR

1%
PC,$SAVR

14(SP) ,R?
PC,$FORMO

RS,$PRINT

RS,$PRINT

4(SP) ,R2

PC,SFORMO

RS,SPRINT

PENFLG

1%

PEFLG

10%

RS, $PRINT

RO,-(SP)

PC.02A

RS, S$PRINT

R3,-(SP)
PC,02A

PC,CRLF

PC,SRESTR

#2000,3#5WR

2%
RS, $PRINT

MSWR

Lt

RO,-(RO)

'1RAPPED 10 4

IPC:I

*GOOD DATA-*

' BAD DATA'

; INCRICMENT ERROR COUNT
;SWITCH 9 uP?

;SAVE RELOCATICN B]TS
;LOAD ERROR (OUNY

JLOAD DISPLAY REGISTER
sHALT ON ERRCR

;PRINT OUT DESIRED?

;BRANCH 1F NO PRINTOUT

;G0 SAVE REGISTERS ON THE STA(K

;GET PC OF ERROR CALL
;G0 10 FORMAT ROUTINE

;GO TO PRINT ROUTINE

;G0 TO PRINT ROUTINE

;GET FAILING ADDRESS (IN R2)
;G0 1O FORMAT ROUTINE

;GO TO PRINT ROUTINE

;BRANCH IF PARITY ERROR DETECTED

;BUT NOT FOUND

:BRANCH 1F PARITY ERROR DETECTED
;BUT FOUND

;GO T0 PRINT ROUTINE

;PUSH VALUE TO TYPED ONTO STACK

;G0 PRINT VALUE

;G0 TO PRINT ROUTINE

;PUSH VALUE TO BE TYPED ONTO STACK

;RESTORE REGISTERS FROM STA(K

;RING BELL CN ERROR

;G0 TO PRINT ROUTINE

JHALT AFTER PRINT QU1

;RESTORE (ORRECT DATA TG ADDRESS

SEQ 0016
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726
727
728
729
730
73

732
733
734
735
7%6

7%7
738
739
740
74

74¢

743
744

745

746
747

748

749

750

751
752

753

754
7¢%

756
757
758
759
760
761
762

763

764
765

766
767

768
769

770

77
772
773
774
775
776
777
778
779
780

781

NAR

001536
001544
0015%2

001554
001562
001570
001574

001600
001602
001606
001610
001612
001616
001620
021626
001630
001634
001636
001640
001642
001644

001646
001652
001656
001660
001662
001664

001670
001672
001674
00167¢
001702
001704

001706
001710
001712
001714
001720
001722
001724
001726
001730
001732
001734
001740
001744
001746
001750
001752
00175¢
001764

09-#£B-79

052101

007
120

020131
020122

000
001554

066767
066767
004767
012704
005003
162702
010205
010501
005767
001426
032717
001422
042701
000301
006001
006001
006001
006001

017102
012700
006302
006103
077003
0427905
060502
005503
005001
012700
006003

006002
006001
005300
001373
012700
000405
006301
006102
006103
005305
001373
012705
116324

005003
005300
001364
004767
046767
046767

MACY11 30A(1052)
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036501
000

051101
051105
062522

177204
177176
176460
002351

000002

177144

000001

017777

001774

000006

160000

000005

000010

000003
002312

000014

000152

127572

09-F£EB-79
ERROR SEtRVICE ROUTINE

BELL:
PARREG:

LASCIZ
LASCi2

.EVEN

E 2
12:56 PAGt 18

<

/PARITY ERROR REG=/

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

$FORMO: ADD

11%:

1%:

12%:

2%:

41‘:

ADD

JSR
MoV

(LR

SUB
MoV

MOV

187

BEQ

817

BEQ

BIC

SWAB
ROR

ROR

ROR

ROR

MOV

MOV

ASL
ROL

SOB

BlC
ADD

AD(

(LR

MOV

ROR

ROR

ROR

DEC

8NE

RELOCF, 11942
RELOCF 41842
PC,$SAVR

#DIGITS,RS

R3

02 ,R2
R2,RS

RS ,R1
MMAVA

1%

#1,3#SR0

1%
#17777,R1

R1

R1

RY

R1

R1

aPARTAB(1),R2
06RO

R2
R3

RO, .=4
#160000,RS

RS ,R2

R3
R1

’5,R0

R3

R
R1
RO

#3,RS

DIGTAB(3), (&)
R3

RO

2%
PC,SRESIR

RELOCF, 118
18

2
RELOCE,418¢2

;GO0 SAVE REGISTERS ON THE STA(K

;ADDRESS WHERE ASCII VALUES ARE STORtD
;WORKING § INDEX REGISTER

;ADJUST ADDRESS

: SAVE

;CHECK TF MEM MGMT 1S AVAILABLE

;RRANCH 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 KIPARY 6 PLACES LEFT

MSB'S GO INTO R}
:BR If NOT = ZERO
:CLEAR PAR SELECTOR BIIS
:FORM 22 B1T ADDRESS

;IN R2 £ RSB

;DIGIT COUNT
;PRINT FIRSY DIGIT

:D1GIT SHIFT COUNT
;LOAD DIGIT INTO MESSAGE
sCLEAR INDEX
;DEC DIGIT COUNT

;RESTOPE REGISTERS FROM STA{K

SEQ 0017 |
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782

783
784
785

78¢
787
788
789
790
791

P

001772

001774
001776
002000
002002
002004
002006
002010
002012

002014

002014
002020
002024

002030
002032
002034
002036
002042
002046
002052
002054
002056
002060
002062
002064
002066
002070
002072
00207«

002076
002102
072104
002106

002110

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

002170

000207

172340
172342
172344

004767
016600
042703
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
005720
000776
022626
022700
001417

MACY1Y 30A(1052)

176234

000016
00000¢

000260
000040
176716

176176 °

177772

017776
002140

020000

005672
000102
002734
010256

00000«

09-FEB-79 12:56 PAGE 19
ERROR SERVICE ROUTINE

RIS PC

PARTAB: KIPARO
K IPAR!

KIPAR?
K1PARS
K IPARG

K 1PARS
K 1PARG

K1PAR7

SROUTINE TO TYPE OCTAL VALUE PUSHED ONTO STACK

:CALL: MOV VALUE ,-(5P)

H JSR PC,02A
02A:

JSR PC,9S5AVR
MOV 16(SP),R0O

MOv #6,R3
(LR R?
ROL RO

RCL RZ

1%: ADD #260,R?
mMov R2,2%
JSR RS,$PRINT

2%
(LR R2
ROL RO
ROL R2

ROL RO
ROL rR2
ROL RO

ROL RZ

DE( R3
BNE 1%
JSR PC,SRESTIR

MoV (SP)+,(SP)
RYS PC

2%: WORD O

LODFLO: .WORD O
;ROUTINE 10 SAVE ABS LOADER

$:DR: TS1 LODFLO
BEQ is
RIS PL

1%: MOV #17776,R0
MoV #2% ,08ERRVEC
151 (RO)

B8R -2
2%: (mpP (SP)¢+ ,(SP)¢

(mp J20000,R0

BEQ 4%
SUB #1500,¢1¢2,R0
Mov RO,SLDRI
MOV #1500.,R?
MOV #. ODAR,RY

1%: MOV (RO)Y+, (R3)

2

;RETURN

;PUSH VALUE ONTC STA{K

;CALL ROUTINE

;60 SAVE REGISTERS ON THE STA(K

;GET VALUE
;COUNTER
;WORKING REGISTER

;FORM ASCI] VALUE
:MOVE (HAR TO TYPE LOCATION
;G0 10 PRINT ROUTINE

;RESTORE REGISTERS FROM STA(K

;(ONTAINS (HARACTER 10 BE TYPED

:SET TIME Oul TRAP VE({YOR

;LK MACHINE?

s YES-=GET OU!
;POINT RO BACK TO LOADER
;SAVE FOR RESTORE ROUTINE
;WORD COUNT
;WHERE LOADER [S TO BE STORED

:STORE LOADER

S¢0 0018
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TEM;AD

818
8%9
840

841

842
842

844

845
846

847
848
849

850
851
852
85%
854

855
856
857
858
859
860
861
862

863
864

865
866
867
868
869
870

871
872
873
874,

875
876
877
878
879

880
881

882
883
884
885
886
887
888
889
890
891

89¢

8912

P

002172
002174
002176
002202
002206

002210
002214
002216
002220

002226

002230
002234
002236
002240
002242
002244

002246
002252
002254
602260

002262

002264
002272
002300
002306

002312
002314

002316
002320

002322
002327
002334
002342
002350
0023%1
002356
002361
002363
002370

002374

09-¢EB-79

005302
001375
14367
005367
000207

005767
001001
000207
016705

012706
012702
012425
005302
00137%
012745
000000
006567
0022646

005067
000207

000000

047514
064440
052123
005015
002312

030460
031462
032464
033464

0405146
115

020131
051505

040
060

030060
040
120

020040
002374
000000

MACY)

17:18

000042
177702

1776174

000036

010256
002734

176516

177630

052123
046505
042107
020123

030060
060
000

051501
000

1 30A¢1052)

051105
042522
042105

040
051117

051104

051511

030060

036523

6

09-FEB-79 12:56 PAGE 20
ERROR >tRVICE ROUTINE

DEC R2
BNE 1%
MOV -(R3),LSTL0(

DEC LODFLO
&% RIS P(

:ROUTINE 10 RESTORE LOADER

$RLDR: 157 LODFLO
BNE 28
RTS PC

2%: MoV $LDR1,RS

MOV SLODAR, R4

MoV #21500.,R?

1%: MOV (R&)+.(RS)+

DEC R2
BNE 18
MOV (PC)+,=(RS)

LSTLOC: .WORD O
JSR RS,$PRINT

SLDRM

(LR LODFLO
RTS PC

$LDR1: .WORD O

SLDRM: ASCIZ

LEVEN

:DIGIT TABLE
DIGTAB: ‘01

"'23
49

‘67

;MESSAGES

LSt: ASCl1
ADRESS: .ASCI1I

DIGITS: LASCII

SPACET: .ASCIZ
PASSMG: .ASCII
PASSNM: _ASCI?

.EVEN
PLACE: .WORD

.S81TL

;THIS TEST ADDRESS MEMORY UP 10 12
;MEMORY ADDRESS |
;ADDRESS THE VALY

;SAVE LAST WORD OF LOADERS

:RETURN

;GET FIRST ADDRESS OF WHERE LOADER [S

;10 BE RESTORED
;ADDRESS WHERE LOADER IS STORED

;WORD COUNT
;RESTORE

;RESTORE LAST LOCATION (SAVED BY SAvE
;LOADERS ROUTINE AROVE)

;GO 10 PRINT ROUTINE

sRETURN TO CALLER

:FIRST ADDRESS WHERE LOADERS ARETO BE

;RESTORED 10

"LOADER 1S RESTORED'<15><12>

*MEMORY ADDRESS IS '

*00000000"

:PA?S !

0
MEMORY ADDRESS TESTS

;DATA IN EA{H ADDRESS.

N A 32k SEGMENT.
8K AND PROVES ‘UNIQGNESS® OF AL
THE TES® WRITES INTO EA(M MEMCRY

E OF THAT ADDRESS AND "HEN CHECKS FOR Wk CORREC!

SEQ 0019
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EMLAD,

89¢
835
89¢
807

898
B899

900
901
902
90%
904

905
906

907
908
909
910

911

912
917
914

915

916

917

918

919

920

921
922

923
924

925
9206
927
928
929
9%

931
932
913
934

935
936
937
G318
939
940

91

94?2
943
9464

965
9%4¢

97
948

949

Fil

002376
00240¢
002410
002614

002420
002422
002426
002432
002440
002444

02450
002456
002462
002464

002470
002474

002502

002506
002512
002520
00252¢
002530
002534
002540

002546
002550
002556
002564
002566
002570
002576
002604
“02606
wueet1?

002616
00262«

002626
002632
002640
0026446

002646
002650

09-t£8~79

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

000000
005037
005037
012737
005037

015067

032737
001034
012737
005037
005167
03¢737
001410
012737
022737
001012
000413
012737
022737
001002
006367
004767

O
O
D
O
O
O
Q
O
0
O

O
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0

O
O

 R
O

N
N
N
N

 
N
N

 
N

O
OO

 
W
O
 
O
W
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M
R
V
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N
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N
N
 
-
 
N
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002440
000500
177476
176350

000756
000760
000760
000500
004572
000014

002440

000752
000764

000502
000026

176250

010000

002612
177572

176222
000100

000040
00040

000020
000020

176150

002572

002656

002706
005662
020000

000002

000212

17757C

177746

000024

177570

000004

177570

172516

172516

172516
172516

000004

000250

W 2

09-FEB-79 12:56 PAGt 21
MEMORY ADDRESS TESTS SE@ 0020

:THE TWELVE MOST SIGNIFICANT B1TS OF TME LAST AVAILABLE MEMORY ADDRES5
;1S STORED IN RS.
:STARTING INTRUCTIONS

: LOAD ADDRESS 200
: PRESS STARI

. STACK POINTER ]S AT 500
seeeeveeseeeesRESTART AT 162 10 RESTORE LOADEReecocsrscsccccccccee

:MEMORY ADDRESS TEST
START: MOV #START! 38212 ;(HANGE START ADDRESS

MOV #STKPIR,SP :SET UP STACK PIR

JSR PC,$LDR :G0 SAVE MONITOR & LOADERS
JSR R5,$PRINIT ;GO TO PRINT ROUTINE
RESLDR

CLR SNERINT :CLEAR ERROR COUNT

(LR afLDDISP sCLEAR DISPLAY REGISTER STORAGE LO(N
MoV S#LDDISP,a/DISPLAY :CLEAR DISPLAY REGISTER

START1: MOV #STKPIR,SP ;SET STACK PIR
CLR SFPEFLG :CLEAR PARITY ERROR INDICATORS
BiS #14,38(NTRL :DISABLE CACHE
MOV SSTARTY,(PC)+ :LOAD PARITY ERROR RESTART ADDRESS

PERSTRT:. WORD O ;CONTAINS RESTART ADDRESS AFTER PAR ERR

CLR avICNT :CLEAR PASS (OUNT

(LR SMRELOCF :CLEAR RELOACATION FACTOR
MOV SPDWN,3#PFVEC ;SET POWER FAIL TRAP vECTOR

CLR SFPFVE(+?

SCHECK 1F MEMORY MANAGEMENT [S AVAILABLE
CLR MMAVA :CLEAR MEM MGMT AVAJLABLE INDICATOR

BIT #B1T12,a#SWR :CHECK IF TO RUN WITH MEM MGMT

BNE 1% ;D0 NOT USE MEM MGMT [F SW1Z2 WAS SET
MOV 1%, AFERRVEC :SET TIME OUT TRAP

(LR 9¥SRO REFERENCE MEM MGMT
(om MMAVA :SET INDICATOR 10 -1 If AVAILABLE

Bl #B116,385uR :TEST MEM WITH 18 BT MODE?
BtG 2% :NO, USE 22 BIT MCDE
MoV #40,305R3 ENABLE UNIBUS MaP

(MP #40,305R3 ;DID IT SEY?
BNE 1% ;NO, BRANCH

BR WwRTUP SNEXT TEST
2%: MoV #20,385R3 JSET 22 BIT MODE

(mp #20,805R3 :DID IT SET?
BNE 1% :NO, BRANCH

ASL MMAVA YES-=SET INDICATOR 10 -~/
1$: JSR PC, .MANS ;60 ENABLE PARITY ACTION

SROUTINE TO WRITE VALUE OF MEMORY ADDRESS INTO MEMORY ADDRES:

“FOR EXAMPLE ROUTINE WRITES 20000 INTO LOCATiCN 20000
WRTUP: MOV SDONEQ,S0ERRVEC ;SEY TIME OUT TRAP vE(TOR

MoV PC,RY :LOAD TRACE REGISTER
JSR PC,LDMM0
MOv FMMABTO ,a#MMVEC ;SET MEM MGMT ABORT vE( 10k

Mov #20000,R2 ;FIRST ADDRESS
MoV RZ,RS sLOAD (ONSTANT

1$: MoV R3,(R2) CWRITE vALUE OF ADCRESS INTO AT Wt
ADD ¥ ,R3 INEXT VAR
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(EMJAD

350
951
952
953
954
95%
9%6

9%7
958
959
960
961

962
963
964

965
966

967
968

969
970
921

972
973
974
975
976

977

978
979
980

981
982
983
984
985
9R¢

987
988

989

990

991

99?2
993
994

995
996

997
998
999
1000

1001
1002
1003
1004

1005

PN

002654

002656
002662
002666
002672
002674

002700
002702
002706
002714

002716
002722
002726
002732
00273
002736
002740
002742
002744

002746
002750
002752
002754
002756

002760
00276¢
002766

002770
002774

002776
003002
003004
003006
003010
003012
003014
003016
003020
003024
003026
003034
003036

09-FEB-79

000774

012706
04767
004567

001764
104400

2706
?0762

10701[
T

005767
001420
013703
006303
006303
006303
006303
006303
006303
010246

042716
062603
0127%7
000403
162702

MACYIT 30A(1052)

11:18

000500
176664
176076

175200

020000
002762

000002
002612
000002

000500

175766

172342

020000

005714

0000¢2

000004

000250

09-ftB-79 12:%6 PASE 22
MEMORY ADDRESS TESTS

B8R 1%

DONEQ: MOV #STKPIR,SP
JSR PC,3F0RNO
JSR RS,SPRINT

LS
JSR PC,CRLF

:ROUTINE TO (HECK THAT VALUE Of

MoV PCLRY
MoV #20000,R?2
MOV #OONE1 ,9WERRVEC
wv R2,RO

5UB #2,R0
JSR PC.,LDMMO

1%: ADD ¥ ,R0
MOV (R2)¢,R3
C(Mp RO,R3

8EQ 2%
HLY

B8R 1%
2%: com -(R2)

(om (R2)
Mov (R2)¢,R3
(Mp RO,R3
BEQ 1%
HLY

SEQ 0021

;WRITE UNTIL DONE

JSET STACK PTR

;GO 10 FORMAT ROUTINE
;G0 TO PRINT ROUTINE

MEMORY ADDRESS WAS WRITTEN CORRE(CT!¥

:LOAD TRACE REGISTER
:SET R2
:SET TIME OUT TRAP

;JSUBTRACT 2

:GET WRITTEN VALUE
;s CHECK

;ERROR! TO DETERMINE WHICH ADDRESS WAS

;WRITTEN IMPROPERLY EXAMINE R2. NEXT EXAMINE MEM MGMT RFGISTER X]PAR!
SCIF MEM MGMY 1S AVAILABLE). ADD R2 AND KIPAR1 TOGETHER AS SHOWN BELOW

; R2-2
: KIPARI(772342)

: ADDRESS

B8R 1$
DONE1: MOV #STKPIR,SP

Mov PC,RY

:ROUTINE TO WRITE 1°S COMPLEMENT VALUE OF ADDRESS INIO ADDRESS
-FOR EXAMPLE ROUTINE WRITES 157777 INTO ADDRESS 20000

1S7

BEQ
MOV

ASL

ASL

ASL
ASL

ASL

ASL
MoV

BIC
ADD

MOV

8R

i1 K SuB

MMAVA

3%
S#K1PART,R3
R3S
R3
R3
R3
R3
R3
R2,=(SP)
#20000, (SP)

(SP)+,R3
FMMABT' ,Q#MMVE(

2%

0 00X XXX XXX XXX XXX

Y OYYY YYY YYY YYY YYY

IR AR Y AR R AR R R A R R AR R Y AR ¥ 2

;SET STA(K PIR

;LOAD TRACE REGISTER

SMEMORY MAGNAGEMENT AVAILABLE?

;BRANCH If NOT USED
;FIND LAST ADDRESS [F MEM MANAGE USED

;DEVELOP COMPLEMENT OF LAST ADDRESS
;SAYE BITS IF MEMORY 1S NOT A MULTIPLE OF &«

:SET ABORT VECTOR

;R2=LAST ADDRESS

eet 8
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1021

1023
1024

1025
1026

1027
1028

1029
1030
1031
1032
1033
1034
1039
1036
1037
1038
1039
1040

1041

1042

1043
1064

1045
1046

1067

1048

1049

1050
1051

1052
1053
1054

1055
1056
1057

1058
1059
1060
1061

(=
1

n
o

N

RAR

003042
003044
003046
003052
003054
003056
003062

00306¢
003066
003070
003074
003076
003104
003112
003120
003124
003126
003130
003134
003140
03142
0031446

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-#€B-79

010293

000240

012737
010701
004767
012737
012702
005000
005200
012704

010022
005304
001375
000771

022626

104400

MACY11 30A(1052)
11:18

000002

017776

175666

000200
005662
003152
020000

000002
000002

003222

002350
005662
020000

010030

0C3272

002300
020000

010000

172342

000250
000004

006004

000250

000004

09-FtB-79
MEMORY ADDRESS TESTS

2%:
1%:

JSET uP
DONE 3:

2%:

DONE&:

MoV

(om

ADD

MoV

BvS
(Mp

BNE

J 2
12:56 PAGE 2%

R2,R3

33 03 :COMPLEMENT VALUE IN R3

RY,-(R?) :WRITE COMPLIMENT VALUE INTO ADDRESS

DONE3
R2,.MV7776
1%

10 CHECK COMPLEMENT DATA WRITTEN DOWN

NOP

MOV

187

BEQ
Mov

MoV

MOV

MOV

mov

COM

ADD

SuB
MOV

(MpP

BtQ

HLY

8R
NOP

;ROUTINE 10

1%:

2%:

DONE4LA:

MOV

nov

JSR
Mov

MOV

CLR

INC
MOV

MOV

DEC

BNE

BR

(MpP

;CHECK THAT

1%:

2%:

MOV

MOV

JSR
Mov

CLR

INC
MOV
MOV

(MP

BEQ
HLY

PC,RY :LOAD TRACE REGISTER

?:AVA JCHECK 1F MM S AVAIL

#200,3#K1PAR! :INIT KI1PAR1
SMMABTO ,@#MMVE( ;SET ABORT VECIOR

SOONE4L, FERRVE(

#20000,R2 :FIRST ADDRESS

RZ,RO
RO :FIRST DATA (COM OF ADDRESS)

#2,R0
#2 R0

(R2)+ ,R3 :GET VALUE

SQ,RS ; CHE(K

2%

WRI1TE BANK # INTO ALL ADDRESSES IN A &K BANK

;20=§4A.QIERRVE(;SEI TIME OUT TRAP VECTOR

PC,LOMMO
SMMABTO ,a#MMVEC
#20000,R2

RO
RO ;RO Witt BE DATA WRITTEN
#4096. R4 ;SET 4K COUNTER

:2.(R2)' ;WRITE BANK # INTO ALL ADDRESSES

2%
1%

(SP)«+,(SP)¢ :ADJUST STACK PIR

DATA WRITTEN ABOVE (AN BE READ
#DONE4B ,3#ERRVEC

PC,RI

PC,LOMMO
#20000,R2
RO

RO
#4096.R4

(R2)¢,R3
RO,R3
L4

SEQ 0022
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1062
1063
1066
1065
1066
1067

1068
1069
1070
1071

1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
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1083
1084
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1089
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1091

1092
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1094
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1100
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003264
003266
003270
003272

003274

003276
00330¢
003310
003312
003314
003320
003322
003324
003330
003332
003334
003336

003340
03346
003550
003354
003362
003366

003372
003374
003376
003400
003402
003404

003406
003410
003412
003414

003416
003420
003622
003424

003426
003430
003434
003436
003440
003442
003446
003446
003450

003452
003454
003460
003462

09-FEB-79

005304
001372
000766
022626

000765

012737
010701
004767

012737
012702
022704

001415
012203
020003
001402
104400

000406
005142
005112
012203

020003
001401
104400
005204
001360
005200
012704
012203
620003
001401
104400

005304
001372
000766

022626
005737
001406
005767

MACYIT 30A(1052)
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005714

000002

010000

017776

003652

002164

005662
020000
010000

010000

000042

000620

000250

000004

000250

09-F£B=-79
K 2

12:96 PAGE 24

MEMORY ADDRESS TESTS

DEC
BNE

BR

DONES4B: CMP

R&

2%
1%
(SP)+,(SP)+

;ROUTINE TO WRITE CONSTANT DATA [NTO &K
;BANK STARTING WITH LAST MEMORY LOCATION

MOV

MOV

SuB
CLR

1%: DEC

MOV

2%: MOV
8vsS

CMp

BEQ

DEC

BNE

BR

DONE4&C: MOV
MOV

JSR
MOV

MOV

1%: cmp

BEQ

MOV

cmp

8EQ

MLT

BR
4%: CCM

(om
Mov

cmp

BEOQ
HLT

5% INC

BNE

2%: INC
MOV

3% MoV
(Mp

BEQ
HLT

DEC

BNE
BR

DONE4D: (MP
181

BEO
1s1

PC.RY

FMMABT| ,a#MMVEC
"R
RO
RO
#4096.,R4

RO,-(R2)
DONE&(

R2,M7776
DONE4C
R4

2%
1%

NDONEGD ,@#ERRVEC

PC,RY

PC,LOMMO
MMABTO ,a#MMVE(

#20000,R2
#4096.R

2%
(R2)+,R3
RO,R3
31

5%
-(R2)

(R2}

(R2)+,R3
RO,R3
5%

;CHECK 1F DONE

:SET ABORT VECTOR

;CHECK IF WRITE ABOVE STARTED ON

;4K BOUNDARY

#4096.R4

(R2)+,R3
RO,R3

R&

3%
2%

(SP)+,(SP)e

962 ;BRANCH 1f PROGRAM WAS NOT

BEGINI ;LOADED VIA ACT11 IN Qv OR AA MODES
SENDAD+? ;BRANCH 1F NOT IN Qv MODE

Sta@ 002°
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CEMJADO 11/70 MEM TST MACYYY 30A(1052) 09-FEB-79 12:56 PAGE 25
(EMJAD.PYY 09-FER-79 11:18 MEMORY ADDRESS TESTS Sty

003466 100003 8PL BEGINI
003470 012737 000001 006236 MoV #1,87ENDCT ;SET ENDCY 10 DO 1 PASS ONLY IN Qv

LSBTTL WORSY 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 PIR
003502 052737 000014 177746 BI1S #1464 NCNTRL ;DISABLE CACHE
003510 004767 001674 JSR PC, . MANS ;GO ENABLE PARITY ACTION
003516 004767 003742 JSR PC,CKSWR ;GO CHECK SWITCHES
003520 005027 (LR (PC)+ ;SET INDICATOR TO WRITE NORMAL 3X9 PA!
003522 000000 PARPAT: .WORD 0
003524 005767 175232 TS1 MMAVA ;18 OR 22 8]1 moDE?
003530 001402 BtQ DONE6 ;NO--BRANCH
003532 004767 001754 JSR PC,MARGIN ;YES==G0 SETUP MARGINS

;WRITE 3 XOR 9 TEST PATIERN STARTING AT ADDRESS 20000
:NOTE PATTERN 1S NORMAL 3 XOR 9 If NO PARITY MEMORY ]S AVAILABLE,
:AND IS A MODIFIED PATTERN IF PARITY MEMORY 1S AVAILABLE.
:THE CONTENTS OF PARPAT 1F O/NOT O INDJCATE IF NORMAL/MODIFIED PATIERN
;1S BEING USED IN TESTS BELOW.
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003536 012706 000500 DONE6: MOV #STKPIR,SP ;SET STACK PTR
003542 010701 MOV PC,RI ;UPDATE TRACE REGISTER
003544 012737 003564 000004 Mov #DONET7,8#ERRVEC ;SET TIME OUT TRAP VECTOR
003552 012746 000001 MOV #1,-(SF) :PUSH STARTING BANK # ON STACK
003556 005046 CLR -(SP) sPUSH # OF 256. WORD BLOCKS TO WRITE
003560 004767 002344 JSR PC..3X9 sCALL ROUTINE T0O WRITE 3XORG PATTERN
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;CHECK 3 XOR 9 TESY PATTERN WRITTEN ABOVE
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148 003564 012737 001126 0000064 DONE7: MOV SERRTRP ,#ERRVEC

149 003572 016600 000006 Mov 6(SP) R0 ;GET # OF 256. WORD BLOCKS WRITTEN
150 003576 005400 NEG RO :FORM TWO'S (OMPLEMENT
151 003600 010027 MOV RO, (P()¢ :SAVE # OF 256 WORD BLO(KS
192 003602 0060000 wDS.256: .WORD 0 :CONTAINS # OF 256 WORD BLOCKS IN MEM.
153 003604 0312706 000500 Mov #STKPIR,SP :SET STACK PIR

‘S 003610 010701 Mov PC.R1 :SET SCOPE PIR
198 003612 012746 000001 MOV #1,-(SP) :PUSH BANK # ON THE STA(K

196 003616 0N10046 Mov RO,-(SP) :PUSH # OF 256. WORD BLOCKS 7O WRITE
}2; 003620 004767 002526 JSR PC,..3x9 ;G0 CHECX DATA WRITTEN

159 ;SETUP TO RUN MODIFIED 3 XOR 9 PATTERN 1F PARITY MEMORY 1S AVAILABLE
160 003624 005767 175132 181 MMAVA ;18 OR 22 BT MODE?
161 003630 001403 BEQ 1% :NO=-=-BRANLH
16¢ 003632 005737 005510 187 SFPARAVA ;BRANCH IF PARITY MEMORY IS NO: AVAIL
163 003636 001606 1] DONES
166 003640 005737 003522 1%: 181 S#PARPAT ;BRANCH 1F PARITY PAT JUST WRITTEN
165 003%64& 001003 BNE DONES
166 003646 010637 003522 Mov SP,3/PARPA] :SEY INDICATOR TO WRITE 3X9 PAR PAIl
167 003652 000731 BR DONE6 ;REPEAT TESTM USING MODIFIED 3XG PATTERN
168
169 ;WRITE 8 XOR 13 TEST PATTERN STARTING AT ADDRESS 40000
170 003656 012706 000500 DONES: MOV #STKPIR,SP ;SEY STACK PIR
171 003660 012737 003702 000004 MOV #DONEQ ,3#ERRVEC ;SET TIME OUT TRAP VECTOR
17¢ 03666 010701 MOV PC.R :UPDATE TRACE REGISTER
178 003670 012746 000002 MOV ¥#2,-(SP) :PUSH STARTING BANK # ON THE STA x



CEMJADD 11/70 Mem TST MACYIT 30A(1052) 09-F¢B-79 12:56 PAGE 26
CEMJAD.PINY 09-FEB-79 11:18 WORST LASE NOISE TESTS SEQ v/t

003674 005046 CLR -(SP) ;PUSH # OF BANKS TO WRITE ON THE STACK
003676 004767 003242 JSR PC,.8x13 ;GO TO ROUTINE TO WRITE DATA

;CHECK 8 XOR 13 TEST PATTERN WRITTEN ABOVE
003702 012706 CJ0500 DONE9: MOV #STKPTR,SP ;SET STACK PIR
003706 010701 Mov PC,R1 sUPDATE TRACE REGISTER
003710 012737 001126 000004 MOV NERRTRP ,QFERRVEC
003716 012746 000002 MOV §2,-(SP)
003722 005404 NEG R&4

003726 042704 000001 BIC " ,R4 ;SET 4K BANK (OUNT TO 8X INCREMENT
003730 001403 BEQ DONE10 ;D0 NOT CHECK IF ONLY 12K
003732 010446 MOV R4, =-(SP)

003736 (004767 003212 JSR PC,..8x13 ;G0 CHECK 8 XOR 13 PATTERN WRITTEN ABOVE

003740 000005 DONE10: RESET ;DISABLE MEM MGMT AND PARITY ACTION

.SBTTL RANDOM DATA,ROTATING 1/0 TESTS
;RANDOM DATA TEST. THIS TEST MOVES THE PROGRAM (ODE THROUGHOUT MEMORY
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;
:

003742 010701 RANTST: MOV PC,R1 ;SET TRACE POINTER
003746 0312737 004102 000004 Mov #7% ,30ERRVEC ;SET TIME OUT TRAP
003752 005767 175006 181 MMAVA ;CHECK IF MEM MGMT IS AVAILABLE
003756 001412 8EQ 19 ;BRANCH 1F NOT AVAILABLE
003760 004767 0015564 JSR PC,LDAMO ;G0 SET UP MEM MGMT
003764 105237 172301 INCB 8K POKO+1 ;AL: OW 4K ADDRESSING IN FIRST 4K

003770 012737 077406 172304 MOV #200+256.-400+UP+RW ,3KIPDR2 ;SET KIPDR2-RW UP 200 BLO(KS
003776 012737 000400 172344 MOV #400,8#K1PAR2
006004 012702 020000 1$: MOV #20000G,R2 ;SET "T10" ADDRESS POINTER
004010 005004 CLR R& ;SET ‘FROM' ADDRESS POINTER

12064 004012 012705 004000 2%: mov #2048, RS ;SET 4K WORD COUNT
1205 006016 012422 3%: MOV (RG)+,(R2)¢ .MOvE (ODE
1200 004020 012422 Mov (R4)+,(R2)¢
1207 004022 005305 DEC RS ;DECREMENT &K WORD COUNTER

:ggg 004024 001374 BNE 3%

1210 006026 012705 005405 Mov #6096.-PLACE+1 RS sSET 4K WORD COUNTER
1211 004032 014400 6$: Mov -(R4) RO :GET *GOOD*' DATA
1212 004034 014203 mMov -(R2),R3 :GET °'BAD' DATA
1213 004036 020003 CMpP RO,R3 ; COMPARE 'GOOD' € 'BAD® DATA
1214 004040 001403 BEQ 5%
1215 004062 0057¢2 187 (R2) ¢ ;STEP ADDRESS FUR ERROR ROUTINE
1216 004064 104400 HLT sREPORT ERROR
1217 004046 005742 1§71 -(R2) ;RESTORE ADDRESS POINTER
1218 004050 005305 5%: DEC RS ;DECREMENT 4K WORD COUNTER
1%;8 004052 001367 BNE 4% ;LOOP UNTIL 4K WORDS CHECKED
1

1221 004054 005767 174702 IST MMAVA ;CHECK IF MEM MGMT IS AVAILABLE
1222 004060 001405 BEQ 63 ;BRANCH IF NOT AVAILABLE
1223 006062 005237 172342 INC /K1 PAR]
1224 004066 005237 172344 INC S#KIPAR2
1225 004072 000744 BR 1%
1226 004074 062702 000100 6%: ADD 264, ,R2 ;STEP ADDRESS
1227 (004100 000746 BR 2%
1228 004102 012706 000500 7%: Mov #STKPIR,SP ;RESET STACX PIR
1229 004106 012737 001126 000004 Mov NERRTRP ,3NERRVE(;RESTORE ERROR TRAP VE(TOR
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004114

004122
004126
004132
004136
004140
006144
004150

004154
004160
004164
004170
004174

004176
004202
004206

004212
004214
004222
0042264
004230
004234
004236
004240
004262
004244

004250
004252
004256
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004262
004264
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006272
004276
004300
004304
004306
004310
004312
004314

004320
004322
004324
004326
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016746
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042737
010701
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022737
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000240
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MACY1T 30A(1052)
11:18

177777 003304

00000
177450
003252

000001
177432

00300¢

003¢46
000001
177412
003214

000001
177374

003042

000014

000500
000752

174520

V03476

174506

177564

000042

175704

176120

017776

177746

09-FEB-79 12:
RANDOM DATA,ROTA

;ROTATING O TEST

N 2
956 PAGE 27
TING 1/0 TESTS

. THIS TEST ROTATES A SINGLE '0°' THROUGH MEMORY

ROYO0: Mov #-1,.(0ONST :SET CONSTANT =177777
MOV #1,-(SP) ;SET BANK #1
MOV wDS.256,-(SP) :GET # OF 256. WORD BLOCKS [N MEMORY

JSR PC,URTPAT ;60 WRITE 1°'S THROUGHOUT MEMORY
MOV PC.R1 ;SET SCOPE PIR
MOV £ ,-(5P) ;SET STARTING BANK #

MOV wDS.256,-(SP) :SET # OF 256. WORD BLOCKS 10 C(HECK

JSR PC,.ROT0 :60 T0 ROTATE 0 ROUTINE

::g;G;ING 1 TEST THIS TEST ROTATES A SINGLE '1' BIT THROUGH ALL Of
; Y

ROT1: CLR . CONST sLLEAR (ONSTANTY

MOV #1,-(SP) ;PUSH STARTING BANK ONTO STA(K
MOV wDS.256,-(SP) :AND # OF 256. WORD BLOCKS IN MEMORY

JSR PC,WURTPAY ;G0 WRITE 0°S THROUGHOUT MEMORY

MOV PC,R1 ;SET SCOPE PIR

MOV #1,-(SP) :SET STARTING BANK #

MOV wDS.256,-(SP) :SET # OF 256. WORD BLOCKS TO (HECX

JSR PC,.ROTI :GO ROTATE A °*1" BIT THROUGHOUT MEMORY

JEND OF CYCLE
END: RESET

BIC #14,80CNTRL ;RESET MACHINE TO KEY-START STAIE
Mov PC,R1 ;UPDATE TRACE REGISTER

MOV #STKPTIR,SP :SET STA(CX PIR

INC S¥ICNT : INCREMENT PASS COUNT

cmp (PC)+,a(PC)e :CHECK FOR LAST PASS

ENDCT: .WORD 6 ;MAKE 5 PASSES
.WORD ICNT :PASS COUNT ADDRESS

BEQ DONE :BRANCH 1F LAST PASS (OMPLETED
JSR RS,$PRINT ;G0 TG PRINT ROUTINE
ASTER(SK

Jmp SFBEGINT

DONE:

JSR RS ,S$PRINT :G0 10O PRINT ROUTINE
ENDMSG
ggTB OlZPS ;WAIT FOR BELL 10 RING

L .=

MoV a#4?2 RO :GEY DECTAPE MONITOR RETURN ADDRESS

BEQ FINISH
JSR PC,SRLDR ;RESTORE MONITOR & LOADERS

$ENDAD: JUSR PC,(RO) :GO 10 DECTAPE MONITOR
NOP

NOP

NOP

FINISH: JMP STARTH

LSBTTL PROGRAM SUBROUTINES
LSBTTL RELOCATION ROUTINES

:ROUTINE TO RELOCATE PROGRAM CODE
RELOC: MOV (RS)+,RO :GET FROM ADDRESS

MOV (RS) ,RZ :GET 10 ADDRESS
MOov R2.R3
ADD #17776,R3 sMOVES 4n

Sea 0026



e

8
12:96 PAGE 28EW,AGO 11770 MEM TST MACZYYTY 30AC1092) 09-FEB-79

“(m AL .PYY 09-FEB-79 11:18 RELOCATJON ROUTINES ',

©2Be 006332 012737 004602 000004 "0V 268, FERAVE ( :SET TIME OUT TRAP

1287 0064340 005006 (LR R& SCLEAR RELOCATION SUCCESSFUL [NDILATOR
1288 006342 005723 157 (R3)e SCMECK 1F MEMORY 1S AvAl' ABE
1289 006344 012022 1%: MoV (RO)*,(R2) SRELOCATE
129G 004346 020203 (mP R2,R3 ;RELOCATION COMPLETE®
1297 006350 00137% BNt 1%
1292 006352 0115C3 MOV (RS),RS
1293 004356 0202038 2%: e R2,RY
1296 006356 001413 BEQ 5¢ ;BRANCH 1F DONE

1299 006360 026042 (mp -(RO),=(R2) ;(MECK THAT DATA WAS RELOCATED PROPERLY
1296 004362 001774 BEG 2%
1297 004364 005703 181 R3 ;CHECK IF RELOCATING BACK 10 000000
1298 004366 001403 BEQ b13
1299 0064370 104400 HLT :ERROR'! CANNOT RELOCATE PROGRAM (ODE
1300 ;10 UPPER MEMORY BANK PROPERLY

1301 004372 0000600 HALT
1302 006374 000767 BR 2% :CONTINUE RELOCATING AT YGUR PERIL

1303 004376 000000 3%: HALT :ERROR' CANNOT RELOCATE (ODE BA(K 10
1304 ;10 000000 PROPERLY

1309 004400 000777 BR .
1306 00644602 022626 «3: cwp (SP)e,(SP)+ :RESTORE STACX PIR
1307 004404 005104 com R4

1308 CO04&06 000240 5¢: NOP

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

1310 004414 061502 ADD (RS),R2 :ADD FACTOR
};}; 004416 012512 MoV (RS)+,(R2) :?EL?(A!ED RELOCF NOW CONTAINS RELOCATION

:FACTOR

}ggs 004420 000205 RTS b) :RETURN, R4-=1 IF NO RELOCATION
[A

12315

1316 :ROUTINE 1O RELOCATE PROGRAM (ODE SROM ORIGINAL POSITION (0-4K) T0
1317 :TOP OF MEMORY.

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

1319 004626 012737 000006 000004 MoV SERRVEC+2 ,a#ERRVEC
1320 00643 062700 020000 1%: ADD #20000,R0 :INCREMENT SCAN ADDRESS
1321 0046640 000261 SEC :SET TIME OUT INDICATCR
1322 004442 005710 197 (RO) ;CHECK FOR EXISTANT MEMORY

1323 0064é4 103373 8CC 1% ;"C* WwiLL BE CLEAR [F MEMORY EX]STC
1324 004646 012737 001126 000004 MOV PERRTRP,3#ERRVEC
1328 004656 162700 020000 SUB #20000,R0 cADJUST 1O LAST EXISTANT &k



¢ 3 - i
CEMLALY 11770 MEM TST MACY11 30A(1052) 09-FEB-79 12:56 PAGE 29

CMyAD.PI1 09-FEB-79 11:18 RELOCAT1ON ROUTINES

1226 006660 010067 000006 L] RO, 2% sPASS RELOCATION ADDRESS TO RELOC ROUTIME
1307 ONGL64 004567 17763C JSR RS ,RELOC sRELOCATE PROGRAM

SEa 0028 |



0 3
“EMJADO 11770 ‘SEM TST MACYI1 30A(1052) 09-FtB-79 12:56 PAGE 30 '

CEMJADL.PY 09-FEB=-79 11:18 RELOCATION ROUTINES S€0 0029

1328 004470 000000 000000 ;FROM ADDRESS 000000
1829 (004472 000900 2%: .WORD O ;70 LAST 4x BANK
133C 0046476 004567 1747C JSR RS ,$PRIN! ;G0 10 PRINT ROUTINE
133 (04500 010113 RELOCM
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004530
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004536

004540
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004560
004562
004566
004570
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004573
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004610
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004630
004636
004640
004642
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004650
004652
004656
004660
00« 664

004670
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0047006
004710
004714

004720
004724

004730
00473%¢

09-fEB-79

016746
062716
004767
011667
066706
012716
060069
066716
000207

012737
005002
005767
001407
004767
105237

012737
12200
000776
10667

010003
104400

000377
000240
005067
012706
000005

004767
000177

105767

0013¢3
016602
162702
110667

004567
006773
104400

MACY11 30A(1052)
11:18

177764

010170
17576
000006
177764

177734

000172
004740

1764202

004642
004702

174144

000714

172301

005662

177724

003374

177706
000500

000512
003342

177664

000604
000002
177647
174340

000114

000004

000250

09-fEB-79
3

12:96 PAGE 31

RELOCATION ROUTINES

1%:

Mov

ADD

JSR
MoV

ADD

Mov

.WORD
ADD

RTS

LSBTTL

2%,-(SP)
BREL 24K, (SP)

PC,02A

(SP),3%

2%,5P
éPC)’,(SP)

2%, (SP)
PC

;PASS 10 02A ROUTINE

JSET UP RESTART ADDRESS
;TYPE RESTART ADDRESS

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

;GET RETURN ADDRESS

;CONTAINS RETURN P(

;ADJUST RETURN P(

MA/MF PARITY ERROR SERVICE ROUTINE
;MHEN MA/MF A PARITY ERROR 1S DETECTED THIS ROUTINE SCANS MEMORY FOR THE

:ADDRESS CAUSING THE PARLTY ERROR. WHMEN THE ADDRESS [S 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

;CLEAR PARITY ERROR INDICATORS
;NOT 0/0 =PAR ERR/NJ PAR ERR

sNOT 0/0-PAR ERR DETECTED/NOT DETECTED ON SCAN

;5ET PARITY ERROR TRAP

;SET TIME OUT TRAP VECTOR

sCHECK 1F MEM MGMT 1S AVAILABLE
:BRANCH IF NOT AVAILABLE
:SET UP MEM MOMT
;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 R?

;MUST CLEAR BAD PAR LOCATION
s INSERT HALT INST TO EXAMINE PARITY REGS

:CLEAR PARITY ERROR INDICATORS
JRESET STA(K PTIR

:GO ENABLE PARITY ERROR DETECY.ON

;CLR PAR ERROR LOCATION

SSERVICE ROUTINE ]f PARITY ERROR NOT DETECTED ON SCAN

.PARSRV:MQV RO,SAVRO
Moy #SAVRO+2,R0
MOy R1,(RO)

MOV R2,(R0O)~
MOV R3.(RO)
MOV R4, (RO) ¢

MCV RS, (RO)+

JSR RS5,$PRINT
PARERR

(IR (PC)

PEFLG: .BYTE 0

PENFLG: .BYTE 0
MOV #2% ,a8PARVE(

MOV ¥LS ,AFERRVEC

(LR R2
1§71 MMAVA

BEQ 1%
JSR PC,LDMMO
INCB afK1PDRO
MOV #MMABTO ,3#MMVE(

1s: MOV (R2)+ RO
BR 1%

2%: MOVB SP,PEFLG
MoV RO,R3
HLT

JMP SPARCLR

1% NOP

(LR PEFLG
MOV #STKPIR,SP

RESET

JSR PC, .MAMF

JMP a(LRPAR

4%: 1STB PEFLG

BNE 3%
MOV 4(SP),R2
SUB #2 R
MOvV8 SP,PENFLG
JSR RS,$PRINT

NOF IND

Hel

;BRANCH 1F 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 DETECTEDL CN SIAN

SEQ 0030
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S M AD P

1348
1389
139C
1391

1392
1362

*394

1395
1396
1337

1398
1399

1600
1401

1402

1403
16404

1405
1606

1407

1408

1609

16410

AR

1612
1413

1614

1615
1416

1617

16418
1619

1420
1621

1622
1423
1474,

1625
1626
1427

16428
1629
1430
1431

1432
1433

1434
1635
14%6
1457
1438
1419
1640

14461
Tt

1463

00673

004736
004740
006742
0047464

004746
004750

004752
004760
004766
006773
005000
005006
005014

005020

00%02¢

005026
005030
00503¢
005040
005044

005046
005050
005054
005060
005064
005070
005076

005100
005104

005106
005112
005114
005120
009124
005130
00513«

005136
005142
005146
005152
005154

C9-ftB-79

00075C

000000
000000
000000
0000G2
000000
000000

005015
054524
051117

116

0525'7

020116
005015
005020

005767
001403
000060
000177
010667
005737
100001

000000
013746
013701
013702
011637
032737
001071

004567
004752

0046567
001475
016646
066716
004767
004567
002361

012700
012704

01270%
005003
006301

f
MACYTT 30AC1052) 09-FEB-79 12:56 PASE 32
11:18

040520
042440
005015
052117
042116

041523
000

173656

0€0002
1735640
174664
173634

002551
000010
000003

046522
051122

000
043040
067440
047101

177570

5

MA/MF PARITY ERROR SERVICE ROUVINE

BR 3%

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

SAVRO: .WORD
SAVR1: _WORD
SAVR?: ,WORD

SAVR3: _WORD
SAVR4: _WORD

SAVRS: ,WORD O
C
O
o
O
O
o
O
C
O

PARERR: .ASCIZ <15><12>'PARITY FRROR'<15><12>

NOF IND: .ASCIZ '"NOT FOUND ON SCAN'<15><12>

LEVEN

MEMLO=177740

MEMH]-177762
MEMERR=177744

;BEEN HERE BEFORE

;BRANCH If NO

;YES == DOUBLE PARITY ERROR

sSET PARITY ERROR FLAG
sHALT ON ERROR?

;BRANCH 1Ff NO

s VES

:SAVE MEMORY ERROR REG
;GEY ADDRESS OF WHERE THE PARITY

;ERROR OCCURRED
sCLEAR THE ERROR REG

;INHIBIT ERROR TYPEOUT
;BRANCH 1F YES

:GET PC AT TIME OF PARITY ERROR

.2ZPAR: TS1 PEFLG

BEQ 1%
MALT

JMP SPERSIRT

1%: MOV SP,PEFLG
187 3#S5WR

8PL 100%
HALT

100%: mov SF/MEMERR,- (SP)
Mov SNMEMLO,R1
MOV AMERNK] ,R2
MOV (SP) ,aFMEMERR

Bl #B1713,305uR
8NE 101¢%

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

SPRINT “PLXXXXXX'
JSR RS,SPRINT

ERRPC
MOV 2{sP),=-(SP)

ADD RELOCF, (SP)

JSR PL,02A

JSR RS,$PRINY
SPA(E!

:(HANGE 22-BIT ADDRESS T0O OCTAL=-ACS]!
Moy #D1G11S,RC

MOV 8. R4

2$: MOv #3,R5
1% (LR k3
A ¥ ASL RY

SEQ 005!



6
TEMLALT 10/70 MEM TST MACYYY 30AC1052) 09-FEB-79 12:56 PALE 33

TEMAL L PYY 09=FfEB~79 1.:18 MA/ME PARITY ERROR SERVICE ROUVINE

1666 005196 106102 ROLB R2
164645 005160 006103 ROL R3
16646 005%162 077504 S08 RS ,4%
1647 009166 116320 00231¢ MovB DIGTAB(RY), (RO)*
14648 005170 077412 SO8 R4,2%
1449 sPRINT “MEMORY ADDRESS 1S AAAAAAAATM
1450 005172 004567 173572 JSR RS,$PRINT

1651 005176 002327 ADRESS
1452 005200 004767 172674 JSR PC,CRLF

1453 ;PRINT "PARITY ERROR REG XXxyxxx‘
16454 005204 004567 173560 JSR RS ,$PRINT
1455 005210 001531 PARREG
1456 005212 011605 MGV {SP) RS
1657 005214 004767 176574 JSR PC,02A
1658 005220 004767 173544 JSR PC,SPRINT
1459 005224 002361 SPACE!
1460 ;PRINT THE MARGIN SETTING
1461 005226 016700 17352C mov 1CNT,RO
1662 005232 116000 005532 movB MRGNTB(RO),RO
1463 005236 062700 005266 ADD #MARTBLRO
16464 005242 011067 000004 MoV (RO),5%
16465 005246 004567 173516 JSR RS,$PRINY
1466 ($05252 005266 5%: MARTBL
1467 00%256 004567 173510 JSR RS,$PRINT

1668 005260 005375 MARMSG
1469 005262 000177 175174 101%: JMP APERSTRT

1470 :MARGIN MESSAGE TABLE
16477 005266 005304 MARTBL: NORMAL

1472 005270 000000 0
1473 005272 005313 ESIRB
1476 005274 005330 LSTRB
147% 005276 005344 LCRNT

1«76 005300 005360 HCRNT

lh;g 005302 0053%0« NORMAL
14

1479 ;MARGIN MESSAGES

"LAN 005306 047516 066522 046101 NORMAL: .ASCIZ °"NORMAL®
1481 005312 000
1«82 005313 105 051101 054514 ESTRB: .ASCIZ "EARLY STROSE'
1483 009320 051440 051124 061117

1484 005326 000105
16485 005330 040516 042526 051440 ULSTRB: _AS{IZ 'LATE STROBE
14,86 00533 051124 041117 000105
‘487 00536 047516 020127 052503 LCRNT: _ASCIZ ‘'LOW CURRENT®
.88 005352 051122 047105 000124

1489 005360 044510 064107 0616440 HCRNT: LASCIZ *MIGM CURRENT'
1490 005366 051125 042522 052116
16491 005374 000
1492 005379 060 040515 043522 MARMSG: .ASCIZ ' MARGIN'<12><15>
16493 00502 0&7111 006412 000
148: 005410 LEVEN
14

1496 ;ROUTINE TO ENABLE PARITY ERROR ACTION ON 11770 PARITY MEMORIES
1497 c00114 PARVE(C=114 :PARITY tRROR INTERRUP! VECTIOR ADDRESS
1498
1499 00% 10 032737 000040 177970 .MAMf: B8] 260 ,385uR ;CWECK |7 PARITY ERROR DETECTION IS 'O

L
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FEMUADD Y1770 MERM TST MACYYY 30A(1092) 09-FEB-79 12:56 PAGE 34
TEMIAD . P1Y 09-EB-79 11:18 MA/MF PARITY ERROR SERVICE ROUTINE SEQ 0033

1560 005&16 001007 BNt 1% ;BE ENABLED. BRANCH ]F NOT TO BE ENABLED
1501 ;ENABLE PARITY ERROR DETECTION
19502 005620 042737 000002 17774t BIC B2, a0(NTRL ;OTHERWISE, INSURE THAT PAR]TY ERROR

1503 :DETECTION 15 ENABLED
1504 005626 012767 000001 000054 MoV #1,PARAVA ;SET PAR]TY ERROR DETECTION INDICATOR
1505 005434« 000405 BR 2%
1506 ;DISABLE PARITY ERROR DETECTION
1507 005436 052737 000002 177746 1$: B1S #2 ,9NCNTRL ;DISABLE PARITY ERROR DETECTION
1508 005444 005067 000040 (LR PARAVA ;CLEAR PAR]TY ERROR DETECTION INDICATOR
1509 FOR 18-B1T OR 22-BIT:SET-UP PARITY ERROR SERVICE TRAP

C
1510 -ADDRESSING MODES
1511 005450 012737 004540 000114 28: MoV #.PARSRV,3#PARVL sSET-UP 18-BIT ADDRESS PARITY

1512 ;ERROR TRAP VECTOR
1513 005656 012737 000340 000116 Mov #360,30PARVEC+2 :PRIORITY LEVEL 7 ON TRAP
1514 005464 005767 173272 151 MMAVA ;18 OR 22 81T MODE?
1915 005670 001406 BEQ 38 :BRANCH IF NOT, OTHERWISE
1516 005472 012737 005020 000114 MOV #.22PAR ,@#PARVE( SSET-UP 22-BIT ADDRESS PARITY

1517 :ERROR TRAP VECTOR
1518 005500 012737 0003<0 000116 MoV #3640 ,38PARVEC+2 :PRIORITY LEVEL 7 ON TRAP
1519 005506 000207 33: RTS PC ;RE TURN
1920 005510 000000 PARAVA: .WORD 0 SPARITY ERROR DETECTION INDICATOR

1521 :0 - PARITY ERROR DETECTION IS DISABLED

;23@ ;1 = PARITY ERROR DETECTICN 1S ENABLED

1526

1525 .SBTTL MARGIN kOUTINE
1526 :ROUTINE TO SET THE MARGINS

}ggg 177750 MAINTRG=177750

1529 005512 016700 17323 MARGIN: MOV 1CNT,RO :PASS COUNT

1930 005510 005002 (LR R2 :FAST COUNTER
1931 005520 116037 005532 177750 MOVB MRGNTB(RO) .@#MAINTRG ;LOAD MAINTENANCE REG.

1522 005526 077201 $: SOB R2,1$
}5;5 005530 000207 RTS PC
534
1535 005532 000 MRHNTB: .BYTE 0 : NORMAL

15% 005533 004 BYTE & :EARLY STROBE
1537 005534 006 BYTe 6 ;LATE STROBE
1538 005535 010 BYTE 10 :LOW CURRENT
1839 005536 012 LBYIE 12 :H1GH CURRENT

1%0 005537 000 BYTE O : NORMAL

1541
1542
1543 LSBTTL MEM MGMT ROUVINES
1544 SROUTINE TO INITIALIZE MEMORY MANAGEMENT REGISTERS
1545 005540 000240 LDMMO: NOP
15«6 0055642 005767 173214 181 MMAVA

157 0055646 0014ké BEQ 1%
158 005550 032737 000100 177570 BT #B176,a0SWR ;18 B1T UNIRUS MAPPING?
1549 005550 001004 BNE 2% :YES=-BRANCH
1850 005560 012737 000020 172516 MOV #20,3#5R3 -22 811 MODE
1551 005566 000403 BR 3%
1852 005570 012737 000040 172516 2%: MOV #40,a0SR3 CENABLE UNIBUS MAP
1693 005576 012737 077006 172300 3%: MOV #177+256.-400+UP*RW,a#K |PDRO :SET KIPDRO-Rw UP 177 BS
1954 00%60& 012737 077406 172302 MOV #2009256.-600+UP+RW,INK|PLRY SE1 K]PDR1:=Rw UP 200 BLOfXY
1565 005612 005037 172304 (LR afK 1PDR?

N —
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1598
1599
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1601

1602
1603
1604
1605

1606
1607

1608
1609
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1ol

P

005616
005622
005630
005634
005642
005650
005656
005660

005662
005666
005674
005700
005704
005712

005714
009720
005726
005730
G05734
005742
005744

005744

005750
005756

005760
005762
005764

005770
005772
005774
005776
006000
006002

006004
006010
006012
006014
006020
006024
006030
006036
006044
006050
006054
00606¢
006070

006072

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

005792
001442
005767

001005
006002
006002
006002
006002
000207

004767
000302
006002
010237
062702
010237

MACYT1 30A(1052)
11:18

172344

077406
172340
000200
177600
000001

020000
000200
177576
177572
000901

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¢
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2306— N
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09-FEB-79 12:56 PAGE 35

MEM MGMT ROUTINES

(LR SFK1PAR?
nov #2000256.-400¢UP*RW ,a#KIPDR7 :SET XIPDR7-RW uP 200 BLOCKS
(LR SIKIPARD
MoV #200,8#X1PAR1T

mMov #177600,30K1 PAR?
1 [0)"] #1,308R0 SENABLE MEM mMGwY

NOP

1%: R1S PC

:MEMORY MANAGEMENT ABORY ROUTINE FOR WR]TE UP

MMABTO: MOV #20000,R? :RESET R2
ADD #200,9#K1PARI :ADVANCE TO NEXT 4«

MOV af#SRZ, (5P) :RETURN TO INSTRUCTION THAT

CLR a#SRO ;DISABLE MEM MGM1
MoV #1,345R0 ;ENABLE MEM MGMT

R} :CAUSED THE ABORT

SMEM MGMT ABORY SERVICE FOR WRITE DOWN

MMABT1: MOV #40000,R2 sRESET R2
SuB #200,38K1PAR1

BEQ 2%
MoV a#SRZ, (SP)

:?Y #),3#5R0 :ENABLE MEM MGMT

2%:

(LR asSrRO :DISABLE MEM MGMT
B1S #V,2(SP)
R11

;ROUTINE 10 SET UP MEMORY MANAGEMENT FOR PATTERN TESIS
STMM?2: 151 L P :CHECK IF TESTING BANK # O

BEQ 2% CEXIT 1F BANK # 0
151 MMAVA

BNE 1% :BRANCH 1F MEM MGMT AVAILABLE
ROR R? ;ADJUST ADDRESS
ROR R2
ROR R2
ROR RZ
RTS PC ;RETURN

1%: JSR PC,LDMMO ;60 MAKE INITIAL SET uP

SWAB R2
ROR R2
MOV R2,8#K1PAR?2
ADD #200,R2
MOV R2,MKIPARY
MoV 2#200¢256.-400+UP+RW,3#X1PDR2 :SET X 1PDR2=Rw uUP 200 BLOCKS
MOV #2002256.-400¢UP+RW,a#K1PDR3 :SET xIPDR3=Rw UP 200 BLOCKS
(LR o#K1PDR4

MOV #40000,R2
Mov AMMABT? ,a#MMVEC

Mov #1,3#SR0 ;ENABLE MEM MGMY

2%: R1S PC

:ROUTINE 1O SERVICE 8 XNR 13 ABOR1S
MMABTZ2: NOP

SEG 003«
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CEMIAD

1612
1613
1614

1615
161¢
1617

1618

1619
1620

1621
1622

1623
1624

1625

1626

1627

1628

1629

1630
1631
1632
1633
1634

'63%
1636

1637
1638

1639
1640

1661

1642
1643
1644

1645

1646

1647

1648
1649
1650
1651

1652
1653
1054

1655
1656

1657
1658
1659

1660

1661
1662
1663
1664

1665

1666
1667

PN

0060746
V06190
006106
006114
006120
006126

006130
006134

006140
006142
006144

006146
006152

006154
006160

006164

006166
006170
006172

006174

006176
006200
006202

006204
00620¢
006210
006212

006214
006216
006220
006222

006224
006226
006230
006232
006234
006240

006242
0062406
006252
006254
006256

09-FEB-79 11:18

012702
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i
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N
~

016602
004767
005000
010003
005103
005767
001402

012700
012704

010022
010022
010022
010022

010022
010022
010022
010022

—
h
 
d
 
b
 
b

(
=
]
v N ~
>

001402

004767
005366
001342
0126'6
012616

040000
000400
000400
17757¢

000001

000004
177620

175350

000401
000020

175262

000014
000002

172344
172346

V77972

3

MEM MGMT ROUTINES

ROV

ADD

ADD

MoV

Mov

R1I]

LSBTTL

#60000,R2
#400,34K1PAR?

#400,3#K1PARS
a#SR2, (SP) ;SET RETURN TO INSTRUCTION THAT ABORTED
#1,9#5R0 ;ENABLE MEM MGMI

3 XOR 9 ROUTINES

;ROUTINE 10 WRITE 3XOR9 WORSY CASE NOISE TEST PATTERN
JCALL:

.

L3X9:

1%:

2%:

3%:

MoV

MOV

JSR

Mov

JSR

(LR
Mov

oM
151

BEQ

MOV

MOV

MOV

MOV

MOV

MoV

MoV

MoV

MOV

Mov

Mov

mMov

MoV

MOV

MoV

Muv

Mov

MOV

DEC

BNE
(OM

(oM
1§71

BEQ

JSR

DEC

BNE
MOV

MOV

BANK #,-(SP) ;PUSH STARTING BANK # ON STA(K

BLKCNT,=(SP) ;PUSH 256. WORD BLOCK COUNT NN STA(K
PC,.3x9 ;CALL ROUTINE

4(SP) ,R2 ;GET STARTING BANK #

PC,STMM?

R3 ;RO (0) AND R3 (=1) |S THE DATA WRITTEN
PARPAT ;BRANCH IF PARITY MEMORY PATTERN IS
1% ;NOT TO BE WRITIEN

#401,R0 ;WRITE PARITY 3X9 PATTERN

#16.,.R6 ;EACH LOOP WRITES 256. WORDS

RO, (R2)¢

RO,(R2)¢

RO, (R2)¢
RG, (R2)¢

RO, (R2)
RO, (R2)*

RO, (R2)+
RO, (R2)+

R3,(R2)+
R3,(R2)+

R3,(R2)¢
R3,(R2)¢

R3,(R2)+

RY,(R2)¢

R3,(R2)+
R3,(R2)+

R4

2%
RO
R3
PARPAT :BRANCH 1F PARITY MEMORY PATIERN IS

3% :NOT 10 BE WRITTEN

PC,.X0R39 ;G0 GET CONSTANTS

24(SP) ;DECREMENT 256. WORD BLOCK COUNIT
1

( P) ;ADJUST STACK
( Pw

 
L
T

SR

Pre ¢ (
T
3
X
V
 
]

SEQ 0035
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006260

006262
006266
006270
006274

006276
006300
006304
006306
006312
006314
006316
006322
006324
006330
006334
006336
006342
006346

006350
006352

006356
006367
006366
006372
006374
006400
006402
006404

006410
00641+

006416

006422
006422
006424

006426
006430
006432

006436
006440
006442

09-fEB-79

000207

032792
001404

0327C2
001404
000407
032702
001404
005767
100004

100410

005767
100005
012700
012703
000207
012700
nN12703

000207

000240

006767

016604

016602
004767
005000
005767
" 50001
005100
012705

005767
001402

004767

012203
020003
001403
005046
004767

[
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e
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=
]1220

2000
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K

MACYIY 30AC1052) 0Q9-FtB-79 12:56 PAGE 37
11:18

000020

002000

002000

172642

172432

177777

000401

000401
127777

001104

000002
000004
177366

172354

000040

175106

177640

172546

3 XOR 9 ROUTINES

R1S PC

:ROUTINE T0 SET
;PAR]ITY,

XOR39: BIT #20,R?
BEQ .3150

L3181 Bl #2000,R2
BEQ .INOTO
BR .5159

.3150: BIV #2000,R2
BEQ L3159

LINOT9: T1S7T 1 COUNT
BPL LDCOMP

BM] LDNORM

L3189 18] 1 COUNT

BPL LDNORM

LDCOMP: MOV £-1,R0
MoV #.01,RY
RIS PC

LDNORM: MOV #601,R0
Mov #-1,R3
R1S P

sROUTINE TO CHECK 3 XOR 9 WORST
;CALL: MOV BANKS ,-(SP)

; MOV BLKONT,=(SP)

: JSR PC,..3x9

..3x9: NOP

JSR PC,CKSWR

:CHECK WORST CASE PATTERN
1%: MOV 2(SP) R4

MOV L(SP),R2
JSR PC,STHM?
(LR RO
151 ICOUNT

BPL KA

. (oM RO
’%: MOV #32.,R5

3%: TS1 PARPAY
BEQ 30%

JSR PC, .XOR39
30%:

MOV (R2)+,RY
(Mp RC,R3
BtQ .+10
(LR -{SP)

JSR PC,ERROR

Mov (R2)+,R3
(Mp RO,R3
BEO .10

3

CONSTANTS fOR WRITING/CHECKING 3 XOR PATTERN wllv

;CHECK BIT 3
;BRANCH IF BIT 3 = 0
;CHECK BIT 9
;BRANCH 1F BIT 9 =0

;CHECK BI1T 9

;BRANCH IF 0
;CHECK [F NORMAL CR COMPLEMENT DATA

;00 LOAD COMPLEMENT CONSTANTS
;GO LOAD NORMAL CONSTANTS
;CHECK |F NORMAL OR COMPLEMENT DATA

;G0 LOAD NORMAL CONSTANTS

;SET COMPLEMENT CONSTANTS

;RETURN

:LOAD NORMAL (ONSTANTS

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 #

;G0 SEY LUP MEM MGMY

:SET CHECK WORD
:1F ICOUNT 1S NEG AM (HECKING (OMP-

:LEMENTED PATTERN

;SO COMPLEMENT (MECX WORD

:SET 256. WORD COUNTER

:BRANCH 1F PARITY MEMORY PATTERN IS
;NOT T0 BE CHE(KED

;GO GET CONSTANT

;GET TEST DATA

;(OMPARE W]TH CHECX WORD

;PUSH FAKE STATUS ON THE STACK

;ERROR! MEM DATA (R3) NOT - TEST DA"A

; (RO), ADDRESS=(R2)=2

;GET TEST DATA
; COMPARE WlTH CHECK WORD

SEQ 0036



CEMJADO 11/70 Mem 1S1
(EMJAD

L 
R 

ol
o
l
 

W 
R
V
IV
 
V
I
V
 
TV
 
I
V
 
I
V
 
T
 

VT
 
V
1
Y
)
~

N
N
 
N
 
N
 
S
 
N
 
N
 
N
 
T
N
 
N
 
N
 
N
 
S
 
Y
 
N
 
N

 
N

w
N
—
-
o
o
m
w
x
\
l
‘
r
w
N
-
'
O
o
m

" P 
ol

L1

006444

006446

006452
006454
006456
006460
006462

006466
006470
006472
006474
006476

006502
006504
006506
006510
006512

006516
006520
006522
006524
006526

006532
006534
006536
006540
006542

076546
006550
006552
006554
006556

006562
006564
006560
006570
006572
006574

006576
006604

09-FEB-79

005046
004767

012203
020003
00140C3
005046
004767

012203
020003
001403
005046
004767

012203
020003
001403
005046
004767

012203
020003
001403
005046
004767

012203
020003
001403
005046
004767

012203
020003
001403
005046
004767

005100
005305
001310
005100
005304
001303

032737
001264

L 3
MACYT1 30A(1052) 09-FEB-79 12:56 PAGE 38
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(LR =(SP) ;PUSH FAKE STATUS ON THE STACK

172532 JSR PC,ERROR ;ERROR' MEM DATA (R3) NOT - TES' DATA
: (RO), ADDRESS=(R2)<2

MoV (R2)¢,R3 ;GET TEST DATA
(mp RO,R3 ;COMPARE WITH (HECK WORD

Bt@ - .+10
(LR =(5P) ;PUSH FAKE STATUS ON THE STA(K

172516 JSR PC.ERROR ;ERROR' MEM DATA (R3) NOT = TEST DATA
; (RO), ADDKESS-(R2)=2

MOv (R2)+,R3 ;GET TEST DATA

4,14 RO,R3 ; COMPARE WITH CHECK WORD
8tQ .+10
(LR =(SP) ;PUSH FAKE STATUS ON THE STA(K

172502 JSR PC,ERROR ;ERROR!' MEM DATA (R3) NOT - TEST DATA
; (RO), ADDRESS=(R2)~2

MOV (R2)4,R3 ;GET TEST DATA

(Mp RO,R3 :COMPARE WITH CHECK WORD

BeaQ .41C
CLR =(SP) ;PUSH FAKE STATUS ON THE STA(K

172466 JSR PC,ERROR ;ERROR! MEM DATA (R3) NOT = TEST DATA
: (RO), ADDRESS=(R2)-2

Mov (R2)+ K3 ;GET TEST DATA

cmp RO,R3 :COMPARE WlTH (HECKR WORD
BtQ .+10
(LR =(SP) ;PUSH FAKE STATUS ON THE STAC(K

172452 JSR PC,ERROR ;ERROR! MEM DATA (R3) NOTY TEST DATA
;(RO), ADDRESS=(R2)-2

MOV (R2)+,R3 ;GET TEST DATA

cme RO, K3 ;COMPARE W]TH CHECX WORD
8t0 .+10
(LR ={SP) ;PUSH FAKE STATUS ON THE STACK

172436 JSR PC.ERROR ;ERROR: MEM DATA (R3) NOT - TEST DATA
;(RO), ADDRESS=(R2)-2

MoV (R2)¢,R3 ;GEY TEST DATA

(Mp RO,R3 ;COMPARE Wl1TH CHECX WORD
BEQ .+10
(LR =(SP) sPUSH FAKE STATULS ON THE STACK

172422 JSR PLERROR ;ERROR! MEM DATA (R3) NO1 TEST DATA
; (RO), ADDRESS=(R2)=2

COM RO ;COMPLEMENT CHECK WORD
gEE g: ;DECREMENT 256. WORD COUNTER
N

(oM RO ; COMPLEMENT (HECK WORD
DEC R4 ;DECREMENT BLOCK COUNTER
BNE 2%

040000 177570 Bl #40000,38SWR ;LOOP ON TEST?
BNE 1% ;BRANCH |F L OOP ON TEST DESIRED
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1804
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1806

1807
1808
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P

006606
006614
006620

006624
006626
006632
006634
0066 3¢
006642
006646
006652
006654
006660
006662
006664
006666
006670
006674

006676
006700
006702
006704
006706
006710
006714

006716
006722
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

09-+£B-79

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
000167
012705
011200

MACY11 30A(10%2)
11:18

000002
000004
177134

172122

000040
000010
1764650

177402

172310

172270

177776

172024

000004
177004

000002
049000

171760

177354

000020

000C20

172152

177579

09-FtB-79
3 XOR 9 ROUTINES

«0%:

4%
[ 4 .

PR N

6%:

60%:

7%:
10%:

n 3
12:56 PAGE 39

MOV 2(SP),COUNT :GET # OF 256. WORD BLOCKS TO (ME(K
MOV 4{(SP) ,R? :GET STARTING BANK #

JSR PC,STAM? ;G0 SET UP MEM MGMT [F REQUILD

s CHECK U?Rz1 (Asgoall COMPLEMENT PATIERN
L

181 I COUNT JCHECK IF COMPLEMENT PATERN

BPL A

(oM RO :COMPLEMENT (MECK WORD
MoV #32. R4 :SET 256. WORD COUNTER
MOV #8. RS ;SET 8 WORD COUNTER

181 PARPAT :BRANCH [F PARITY MEMORY PATTERN IS

BEQ 60% :NOT 10 BE CHECKED
JSR PC,.XO0R39
MOV (R2)+,R3 ;:GET DATA

CMp RO,R}Y sCHECK DATA
BEQ . +10
(LR =-{(SP)

JSR PC,ERROR

(oM RO ;COMPLEMENT (HECK WORD
ccm -{(R2) :COMPLEMENT TEST DATA
MOV (R23+,R3 :GET DATA

c(mp RO,R}Y s CHECK
BEQ .+10
(LR -(SP) :PUSH FAKE STATUS ON THE STA(K

JSR PC,ERROUR

(oM RO :COMPLEMENT (HE(K WORD

(OM ~2(R2) :RESTORE DATA

DEC RS :DECREMENT & WORD (OUNTER

BNE 6%
oM RO :COMPLEMENT (HECK WORD
DEC R& :DECREMENT 256. WORD C(OUNTER

BNE 5%
Q] RO :COMPLEMENT (HECK WORD
DEC COUNT :DECREMENT BLGCK COUNTER
BNE 4%

MOV 4(SP) ,RZ ;GET BANK #

JSR PC,STMM?
MOV 2(SP) ,R3 :GET BLOCK COUNT

B17 #40000,8¥SWR ;LOOP ON TEST
BNE 40% ;BRANCH IF LOOP ON TEST

ASL 1COUNT

8vSs 7%
JMP 1%
MOV #16.,R5 :COMPLEMENT PATTERN
MOV {R2) ,RO :GET 1ST DATA WORD

MOV 20(R2) ,R4 ;GET 9TH DATA WORD
MOvVB R4, (R2) :SWAP WORDS 1-8
MOVB R4, (R2)¢ :WlTH 9=16
MOVB R4,(R2)¢
MOVB R4, (R2)¢
MOVB RG,(R2)¢
MOVB R4, (R2)¢
MOvVB R4, (R2)¢
MOVB R4, (R2) ¢

>80 0038
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1836
1837

1838
1839

1840
1841

1842
1843
1844
1845

1846
1847

1848
1849

1850

1851
1852

1853
1854

1855
1856
1857

1858
1859
1860
1861

1862
1863
1864
1865
1866
1867
1868

1869
1870
1871

1872
1873
1874

187¢
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885

1886
1887
1888
1889
1890

1891

PN

007034
007036
007040
007042
007044
007046
007050
007052
007354
007056
007060
007062
007064
007066
007070
007072
007074
007076
007100
007102
007104
007106
co7110
007112
007114
007116
007120
007122

007124
007130
007132
007136
007140
007142

007144
007146
007150

007152
007154

007156

»

r
o
r
o

(
o1
 
]

(
A
 
I
S
 I

 A
V
 I
 
V
I
 
P
,

 V
1
,
 
V
]
,
 
V
Y
 
¥

(
A
N
 T
S
I
 
S
 R
N
,

 0
1
 
V
]
 
V
]
,
 V
]
,
 V
]

022
022

022
022

005767
001402
000167
012616
012616
000207

c
C
O
O

O
 
—
o
 
=

D
O
r
a
n
N
g

o
o

O
 
=
t
 
—
a

~
N
OO

012616
012616
000207

MACYIT 30AC1052)

171624

177220

09-F£B-79
3 XOR 9 ROUTINES

11%:

nove

MOVB

Move
nove
MOve

MOv8

MUvVB

MOVB

MOVB

MOovB
MOvBe

MOvV8

MOVB

MOVe

MOVB

MOVB

MOovB

Movs

MOVB

MOvVB

MOovBe
MOvVB

MovB

MOVB

DEC
BNE

DEC

BNE

187

BEQ

JMP

MOV

Mov

RTS

N 3
12:96 PAGE 40

RL,(R2)¢
RL,(R2)¢
R4, (R2)¢
R4, (R2)¢
RLG,(R2)¢
R4, (R2)¢
R4, (R2)+
R4, (R2)¢

RO, (R2)¢ ;AND VICE VERSA

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%

1 COUNT
11%

1%

(SP)+, (5P)

(SP)+, (SP)

PC

;ROUTINE TO WRITE B8 XOR 13 WORST CASE NOISE TEST PATTERN
LSBTTL 8 XOR 13 ROUTINES

s CALL:

LBx13:

MOV

MOV

JSR

MOV

Mov

RTS

;ROUTINE 10
;CALL:

..Bx13:

MoV

Mov

JSR

MOov

MOV

RTS

BANK #,-(SP)
#LKBANKS,= (SP)

PC,.8x13

(SP)+,(SP) ;ADJUST STACK

(SP)+,(SP)

PC

CHECK 8 XOR 13 WORST CASE NOISE TEST PATTERN

ANK# ,=(SP) ;PUSH FIRST BANK # ON THE STACK

EBANKS,-(SP) :PUSH # OF 4K BANKS TO CHECK ON THE STACK
PC,..8x13 ; CALL ROUTINE

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

Pl ;RETURN

SEQ 0039



bm_ A

FR,A°,

1%'(‘
1891

189%
189%

185¢
1997
1498

1899
1900

1901

1902
1903
1904
190%
19C6

1907
1908
1909

1910
1911

1912

1913
1914

191%
191¢
1917
1918

1919

1920

1921

1922
1923%
1924
1925

1926
1927

1978
1929

1930
1931
1932

33

KNS

| S

007160
007164
007170
00/717¢
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

00732«
007326
007330
007332
00733«
007336
00730

il JBRY

9-4£B=-79

004767
016604
016602
004767
012700

012705
0002641

004747
016203
103402

020003
001403
005046
004767
005309
001363
005304
001357
012616

012616
000207

004767

016604
016602
004767
005000

012705
000261

004767
016203
103002
020003
001401
104400

00%30%
001365
005304
001361
012616
012616
000207

naA 1Y 30AC1092)
11.18

12rn

0004C0

000124
177776

171766

000202
000002
000004
176464

000400

000032
177776

8 ¢
09-F£8-79 12:9¢ PAGE 4!

RCTATING 1°S € 0°S ROUVINES

LSBTTL ROTAVING 1°S B 0°S ROUTINES

SROUTINE 1O (WECK ROTVATING 0 BIT THROUGH LD OF 1°5
S(ALL: MOV BANKS ,~ (5P} :SET STARTING BANK #

; "Gy BLKINT ,-(P) SSET 256. WORD 81 L(x (OUNT

; JSR PC.,.ROT0 sCALL ROUJTNE

ROT0. ISR PC,CKSWR ;60 (HECK SWIT(wES
nov 2(SP) R4 :GET 256. WORD BLO(K (OUN!

MOV &(SP) ,R? :GET FIRST BANK #

JSR PC,STmm? ;GO SET UP MEM MGMT ([F AVAIL) -
MoV 2-1,R0 ;SET (HE(K WORD

¢ mOv #256.,R5 JSET 256. WORD (OUNT

2%: N :CLEAR CARRY BIT [N PSW
JSR PC,ROTATE
MOV -2(R2),R} :GEY RESULT

B(S 3 :BRANCH IF “(° BIT WAS SE!D
(mp RO,R3 ;CHECK RESULLT

8ta 4%

1% : (LR -(SP) :ERROR' (OULD NOT ROTATE '0' BI?

JSR PC,ERROR ; THROUGH ADDRESS IN R?2
4% DEC RS :DECREMENT 256. WORD C(OUNT

BNE 2% :LOOP UNTIL DONE
DE( R4 ;DECREMENT 256. WORD 8LO0(K COUN!

BNE 1% :LOOP UNTIL DONE
MOV (SP)e¢,SP) ;POP (ONSTANTS OFF THE STA(K

MOy (SP)s+,(SP)

RTS PC :RETURN 10 CALLER

;ROUTINE 10 (HECK ROTATING '1° BIT THROUGH A FIELD Of 0°'S
;CALL: MOV BANKS ,=-(5P) ;SEYT STARTING BANK #

: Mov BLKOINT , -(5P) :SET # OF 256. WORD BLOCKS TO (ME(K

; JSR PC,.ROTY ;CALL ROUTINE

LROT1: JSR PC,(KSWR ;G0 (HECK SWITCHES
MOV S(SP) Ré :GEY # OF 256. WORD BLOCKS TO (HF Ik

MoV L(SP),R?2 ;GET STARTING BANK #

JSR PC,.STMM? ;GO SET UP MEM MGMT (1F AVAILY
CLR RO :SET (HECX WORD

1%: MOV #2256, RS SSET 256, WORD COUNTER

2%: SEC ;SET *C' BIY IN PSW
JSR PC,ROTATE :60 ROTATE '1' BIT
MoV -2(R2) R} ;GET RESULY

BC( b33 BRANCH IF *C° 1S (LEAR

(Mp RO,R3 :CHECK RESULT

BEQ .4

1% HLT ;ERROR! COULD NOT ROTATE *1°' BIT
: THROUGH ADDRESS IN R2

DEC gz :DECREMENT 256. WORD (OUN!
BNE

DEC ?: ;DECREMENT 256. WORD BLOCK COUN!
BNE
MOV (SP)+,(SP) sADJUST RETURN ADDRESS
MOV (SP)e, (SP)
RTS P( :RETURN 10O C(ALLER

StQ 0040
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MmEm o TST MACYIY 30A(1052)

9-FER=-79 11:18

C 4

09-FiB=79 12:56 PASE &2
ROTATING 1°S & 0'S ROUTINES

1948
1949

1950
1951

1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1942
1963
1964

1965
1966
1967

1968

1969
1970

1971

1972
1973
1974

1975
1976
1977
1978
1979

1980

1981

1982
1983
198/,

1985

1986

1987

1988

1989

1990
1991

1092

1993%
1994

1999
199¢

1997

1998

1999

2000
2001
2002
2008

007342
007344
007346
007350
007352
007354
007356
007360
007362
007364
007366
007370
007372
007374
007376
007400
007402
007404
007406

007410
007414
007420
007424
007426
007430
00743«
007436
007440
007442
007444

007446

007450
007452
007454
007456
007460

007462
007470
007476
007500
007504
007512
007514

-
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l
 
e

 
w
d
 
e
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w
n
b
d

O
O
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e
l
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—
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cd

R
N

N
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R
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A
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R
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R
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R
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o
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i
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[
o
e
l
o
l
o
l
e
l
e
l
e
]

c
o
o
c
o
c
o
o
c
o
o
r
o

016604

016602
004767
012700
000000
012703
010022
010022
010022
010022
005303
001372
005304
001366
012616
012616
000207

0462767
032737
001402
004767

032737
001404
056767

000002
000004
176334

000100

017777
000400

000464
001000

171236

171270
177570

177570

171236

cROUTINE TO ROVATE '(°* BIT THROUGH A MEMORY LOCATION.
ROTATE: ROLB (R2) ;{R2)=177776 OR 000001

ROLB (R2) :(R2)=17777% OR 000002
ROLB (R2) ;(R2)=177773 OR 000004
ROLS (R2) ;(R2)=177767 OR 000610
ROLB (R2) : (R2)=177757 OR 000020
ROLB (R2) ;(R2)=177737 OR 000040
ROLB (R2) ;(R2)-177677 OR 000100
ROLSB (R2) ;(R2)=177777 OR 000000
ROLE (R2)+ :(R2)=177577 OR 000200
ROLB (R2) ;(R2)=177377 OR 000400
ROLB (R2) ;(R)=176777 OR 001000
ROLB (R2) ;(R2)=175777 OR 002000
ROLB (R2) ;(R2)=1/3777 OR 004000
ROLB (R2) ;(R2)=167777 2R 010000
ROLB (R2) :(R2)=157777 OR 020000
ROLB (R2) (R2)=137777 OR 040000
ROLB (R2) (R2)=077777 OR 100000
ROLB (R2)+ ;(R2)=177777 OR 000000
RTS PC ;RETURN

;ROUTINE 10 WRITE ONE WORD PATTERN INTO MEMORY

sCALL: MOV BANKS® ,-(SP) ;PUSH STARTING BANK # ONT0O STACK

; MOV BLKCNT ,=(SP) ;AND 128. WORD BLOCK (OUNIT

JSR PC,WRTFAT ;CALL ROUTINE

WRTPAT: MOV 2L5P) R& :GET BLOCK COUNTY

MOV 4(SP) ,R2 ;GET STARTING BANK #

JSR PC,S5TMM? ;G0 SET UP MEM MGMT
MOV (PC)Y+ ,RO :GET USER CONSTANT

LCONST: O
1%: MOV #64 . ,R3 :SET 256. WORD COUNTER

2%: [0} RO, (R2)+ :WRITE 256. WORDS
MOV RO, (R2)¢
MOV RO, (R2)¢
MOV RO, (R2) ¢

DEC Ry :DECREMENT 256. WORD C(OUNT:ZR
BNE 2% :LOOP UNTIL 256. WORDS HAVE BEEN WRITEN

DEC R4 :DECREMENT BLOCK (OUNT

BNE 1%
MOV (SP) e+, (5P ;ADJUST STA(K
MOV (SP)+,(5P)
RIS L

;ROUTINE TO (HECK THE SWITCH REGISTER

;CHECK SWITCH 9: IF SET, LOAD ERROR COUNT INTO TH tE 0l

;1F NOT SET, LOAD PASS COUNT INTO THE DISPLAY REGé?;g
BPLAV REGISTVER;

;G0 RELOCATE PROGRAM BACK 10 &x AND STOP

(KSWR: BIC #17777,L0015P ;SAVE RELOCATION
Bl #B118,a5WR ;CHECK SWITCH 8
8ta 109 ;BRANCH 1F SET
JSR P(,REL24K

10$: Bl lngQ.alSUR ;SWlTCH 9 SET °
BEO 1
8IS ERCNT,LDDISP ;LOAD ERROUR COUNT

€0 0061



TEMJADO 11770 mem 151
CEMIAD

2004
2005
2006
2007
2008
2009
2010
201
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
20
2032
2033
2034
2035
2036
2037

2038
2039
2040
20461

2042
2043
2044

2045
2046
2047

2048

2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059

P11

007922
007524
007932
007540
007546
00755¢
007556
007562

007564
007572
007600
007606
007614
007622
007630
007636
007644
007652
007660
007665
607672
007700
007706
007714

007722
007730
007736
007744

007751
007756
007764

007767
007773
010000
010006
010013
010020

0074
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09-#EB-79

000403
056767
016737
012767
0327%7
001402
105067

000207

005015
051505
046040
051522
052122
033061

005015
062514

052111

030057
047057

015
052122
040502
034050
005015
032040
045516
052040
026470

015

042526

020077
015

015
020105
040524

015
052125
020106
053440
046102
052040

052123
042524
000106
005015
040440
051523

015
042522
020105
040522
051101
000040
000052

MACYIT 30A€1052)
11:18

171222
17122
0401/7
004000

171172

047524
067524
040517
051440
040440
006462
047105
05004C
037531
054475
020117

051412
06711
045516
037451

020043
020113
020123
051505
020077
050012
047122

000
037412
052012
047503
052116
064412
021440
032462
051117
041517
020117
0464440
042101

054524
042104

009
052012
052123
051120
020115
02012¢4

—
 
o
l
 
b
 
=

N
N

g
-

W
A
V

W
N
O
 
N
N

[
e
T
e
J
o
l
o
g

051040
042522
042504
040526
020124
000012
041101
051101
030440
051505

000
060524

020107
021440
000040
043117
040502
047524
0261264

000

052101

021440

000

050131
051516

000
050116
047440

027066
020104

051513
042526

051516
067440

09-FEB-79 12:956 PAGE &
N'S ROUTINEROTATING 1°'S &

BR
1$: B1sS

2%: MOy
MOV

B11

BEG

(LRB
RTS

sMESSAGES

RESLDR: .ASCI1Z

PAR]ITY: _ASCIZ

STBANK: .ASCIZ

BANKS: .ASCIZ

PAT: LASCIZ

QUEST: LASCIZ

CONST: L(ASCIZ

PRG3M: (ASCIZ

PRG&M: ASClZ

RELOCM: ,ASCIZ

D &

3
b)

2%
1CNT,LDDISP :LOAD PASS COUNT

LDDISP.a3#D; SPLAY:LOAD THE DISPLAY REGISTER
#040177,1COUNT :LOAD 1TERATION CO'NT WORD
aagoo,aasua ;CHECK SWi
.t

;EOUN‘ ; 1COUNT -040600 If Sw'1 !

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

<19><12> 'ENABLE PARITY? 1/0=YES/NO °

<195><12>'STARTING BANK #(8)?7 °*

<15><1z>'# OF 4K BANKS TO TEST(B)? °

<15><12>"PATIERN 82 °*

<19><12>"7"
<19><12> 1YPE CONSTANT'

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

<19»<12>'TYPE ADDRESS®

<155<12>*10 RESTORE PROGRAM STARY AT °

ASTERISK: AS(1Z "'

SEQ 00e?



EmoALT Y70
(EMIAD

2060
20¢1
2062
2063
2064

2065

2066
2067
20068
2069
2070
20N
2072
2073
2074
2075
2076
2077
2078
2079

2080
2081

208¢
2083
2084

208%

P

00194
0°0162

010252
G1025¢

010256

MEm TST

09-+EB-79

062503
047504

010700
0427C)
010067
004567
000000
000000
012706
062737
013737
005037
000005
000137

005042
000177

005042
000002

600001

MACY1T 30A€1052)
11:18

065115
Gu2ste

017777
000004
176112

000500
100000

000760
000764

000162

172210

020101
000041

000760
177570

09-F¢B-79
E &

12:56 PAGE 44

RCTATING 1°S & 0'S ROUTINES

ENOMSG: LASCIZ

.EVEN

‘CEMJA DONE'

;ROUTINE TO RELOCATE PROGRAM BA(K 10 0
REL 24K : MOV

BIC
MOV

JSR
1%: 0

0
MOV

BIC
MOV

(LRPAR: (LR

PARCLR:

LODAR.

PC,RO
#17777.R0

RO,1$

RS,RELOC

#STKPIR,SP

#100000,a#LDD1SP

S#LDD]ISP ,G#DISPLAY

S#RELOCF

o #PONE

=-(R2)

aPERSIRT

-(R¢)

;FORM BASE ADDRESS WHERE (ODt

;1S RELOCATED
;PUT FROM ADORESS INTO SUBROUTINE CALL
:RELOCATE CODE 10

JLOWEST 4K

;SET STACK PTR

;CLEAR RELOCATION INDICATOR

;LOAD DISPLAY REGISTER
sCLEAR RELOCATION FACTOR

;DISABLE ME* MGMT
;RESTORE LOADERS & HALT

;CLR MEM OF PAR ERR

;RESTART SELETED PROGRAM

;CLR MEM OF PAR ERR

;CONTINUE SCAN

SEQ 0043



CEMIADD 11/70 MEM °S]

09-FEB-79 11:18fEMJIAD. P

ADRESS 002327
ASTER] 010152

BANKS 007714
BEGINT 003476
BELL 001527
81112 - 010000
B111% = 020000
81116 = 040000
81115 = 000100
8116 = 000100
8118 = 000400
8119 = 001000
8PIvEC= 0000146
( = 000001
(xSWR 007462
LLRPAR 010244
(NTRL = 177746
(ONST 007773

COUNT 0007¢5
CRLF 000100
01G1TS 002351
DIGIAB (002312
DISPLA= 177570
DONE 004256
DONEO 002656
DONE 002762
DONEIO 003740
DONES 003064
DONE&4 003152
DONEGA 003222
DONEWB 003272
DONEGLC 003340
DONE&D 003452
DONEG 003536
DONE7? 003564
DONEB 003654
DONE9 003702
EMIVEC= 000030
END 006212
ENDCT 004236
ENDMSG 010154
ERCNT 00075¢
ERROR 001204

ERRP( 001475
ERRTRP 001126
ERRVEC= 000004

ESTRB 005313
FINISH 004314

FPEVEC= 000244

H(RNT 005360
WLt = 104400

[(NT 000752
1TOUNT 000754
[nIVEC- 000020

172340

692
1263
2099
1116

AR
078

406

405%
40Ls
4108

409

4«08

3764
3564

1127
1377

392#4
2038»

5924
4754

65

o
o

O
 
=
 
A
N
 
=
 
N
O
 
=
N
 
=
 
O

S
,

 N
S
N
S

N
O
D
 
N
 
N
N

W =
u
 
W

N
t

 
P
I
N
 
=
 
=
t
 

=2
 
O
 
O
O

 
O
O

 
—

b
l
»

O a
o
 
O
 
o
 O
~

O‘
\l

\:
\l

464

3724
1195¢

1473

1271
184

‘476
4384

583«
5844

3770
G278

RACY1Y 30A(1052)

8778
20598

1118
727%

922
1425

927
1998

671

1697

20784
912

1780+
706

688
8704
675

12654

952#

9854
11894

1015#
10324

10488
10654
1078
11148

116400

1148#

1165
11784

12598

20604

668
6674
7224

6464

827«
1229«
14824

1277#

14894

969
9150

1679

53

F 4
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1651

11248

1548

2001

1898

1125+

1814+

956
737

1447

909+

10834

1167

11708

1264

1926 19974

1256+ 1502« 1507»

1652

8814 1439

2006+ 2073»

674 907+« 2003
1725 1732 1739 1746 1753

1180 1229 1324

942+ 961+ 1021¢ 1035« 1051e
1319s 1324 "350«

1030 1061 1094 1101 1109
1260 1461 1529 200%
1704 1786 1822+ 1865 2007+

1558

1760

1083+

1216

2010

1767

1142+

1299

1798

1148e

137¢

18C5

1171

1347

SEQ 0044

1912

1180¢

192y



KIPAR"=

¥ 1PAR?:
x |PARS:

K!PAR4:

K JPARS:
K JPARS-

KiPAR7=

K 1PDRO=
KIPDR1=

xIPDR2~-
X 1PDR3:=
K |PDRé=

K iPDRS=
K IPDR6=

xIPDR7:

(4] =

L CRNT

LOCOMP

LDD1SP

LDMMO
L DNORRM

Lt ODAR

LODFLO
151

1STLOC

LSTRB
MAINTR:=

MARGIN

MARMSG

MARTBL

MEMERR-

MEMM]

MEMLO

MMABTO

MMABTI

MMABT?
MMAVA

MMVEC -

MRGNTB
N =

NOF IND

NORMAL

02A
PARAVA

PARCLR

PARERR

PARITY

FARPAT
PARREG

PARTAB

PARVE (s
PASSMO

PASSNR

FAT

PLWN

TEM_ADD 1Y/70 MEM TST

TEMUAD P

362
364
3466
150
592
H%

N
N
N
N
N
N
N
N
N
N
N
N
N
~

[
A
S
T
A
N
T
 
S
T
 
V
T
 
N
1
 
V
1
 
V
T
 
S
T
 
V
T
 
V
]
 
V
1
 
V
1
.

 V
7
 
W)

w (
=
o

177750

005512
005375
005266
1777464

177742
177740

005667
005714
006072
060762

000250
005532
000010
004773
005304
002014
005510
010252
004752
007630
003522
001531
001774
000114
002363
002370
007751
000502

42RN

4298

L300

«3\»

t320
43%8

4348

418

4194

4208

4218

4220
423

Lot

4258

3634
1475

1680

5864

944

1681

836
gen

8768

840+
1474

15274

1132

1468
1663
14104

164098

1408#

945

1003
1606

5295
1361

3185«
1462

I59¢#
1386
1671

700
559
1371
1354

2020#
11294

7288

752
1358

B8un
885#

20344
5234

MACY1T 30A(1052)

09-FEB-79 11:18

785
786
787
788
789
790
548
530
1556+

1200+
1603+
1606

5¢3

1487n

168448

673
964
1683

850
823
955

B56#4
14854

1531
15294

14924

1466

1421

1423
1422
1000
1070
161in

546
1514

945
1531

16014

1477

705
1162

2081#
13984

1164

1455
7848

14974

565

09-¢£8-79
6 &
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993
1201

1601

79N

1199

1555+

1557+

674

1037

16874

20844
B4l

164710

16426

—
 
—

)
l
e

W
O
 
N
N
 
O

W
S
 

~
N
W
w

W
O
~
 

&
S
0
0

T
M
 

=

164804

79648
1504

1429

1166+

1511«

917

1019

1224+

1614

15¢0¢
1364

1602

N
~

L
N

845

1086

742

1588
1020+

— [
V
 
I
V
)

o
o
 
&
~

»

1630

1512

1223
1556«

1553

908«
1085

859

1365

921

1038

— (
W
Po

N
N

o
 

AV
 
]

-

1660

1516+

1559
1599.

909

1198

15664

926¢

1070+

1457

1709

1518

1567 1979
1613

1997« 2003
1363 15454

Y36 991

1086+ 1365+

1791

200%+ 2006
1596

1017 1130

1606

2072¢

1160

2073

1196

SEQ 0045 |

N



(EMUADD 11770 WEM 151

09-FEB=-79 11:18CEMJAD. P

PEFLG 006572
PENFLG 004573
PERSTIR 002462
PESTK 000564
PFVEC - 000024
PIRQ - 17/7712

PIRVEC= 000240
Pk = 000000
PLACE 002374
PONE 000162
PRG3M 010013
FROGLM 010074
PRIYSL = 000200
PRIY? = 000340
pPSM = 010000

PSW = 177776
P1w0 000200
Ppum = 030000
PUP 000576
PuWRFA] 000730

QUEST 007767
RANTST 003742
RECDAT (01514

REG = 004000
RELFL 000110
RELOC 004320
KELOCF 000764

RELOCM 010113
RELOCP 004422
REL24x 010170
RESLDOR 007564
RESVEC= 000010

ROTATE 007342
ROTO 0046114

ROTY 004154

Rw = 00000¢
SAVPC2 000112
SAVRO 004736
SAVRI 004740

SAVR2 004742
SAVRY 004744

SAVRG 004740
SAVRS 004750
SCOPE = 104000
SLR = 177774
WM = 0640000
SPACEY 002%61
SRO = 177572
SR1 - 177574
SR2 = 177576
SRY - 17251¢
STARYT 002376
START! 002440
STBANK 007665
STePTR= 000500

695
€93
9148

5398

1788
3908
1834
3664
8874
4810

20418

2050#
3624

3614

3678
388
484

5684
540

571

20374
11948

703

3690
“78#%

1282

591#
1331

13184

1333

906

373
1906

12324

12438

4428

4798

1346¢
13924

13934

1394

1395#

13964

4394

3894

1640

883
4130

L1408

ALY

4164

487
90?2

20254
018

207

MACYIT 30A(1052)

468

600
<864

5440

5754

7254

1327

599

2053#

2000
2014n

1934

1200

1347

[V
 R

V,
 ] 
o

n
o
 N
 

[a
 A
V

O
O
 
N
N

9024

9104

903

09-ftB-79

13564 1368
1384
1469 2079

565¢ 917

2068
734 735

2065

19504

1553 1554

1391»

1459
558+ 764

557« 1568
556¢ 929

913 1277

9'Q 95?2

1373

918

780

1557

§25e

1577

930

985

H &
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1380

781

1602

1561

1615

933

1124

16413

916+

1603

1569

934

1140

14170

1309

1570«

1550e

1153

1634

1578

1552¢

1170

2074

1581

1178

1607

3

8

1616

R}

SEQ 0066

ALY



Co8x13

“EMIADD 11770 MEM 1ST
09-fEB-79 11:18CEMJAD.PYY

STMm 005760
SwWR = 177570

1 = 000020
81Tve: 000014
1«8 177562
%S = 177560
TkveC = 000060
178 = 177566
1PS = 177564
1PvEC = 000064

TRAPVE= 000034
TRAPGL 001460
TRIVEC= 000014

TyPll 001110

UBREAK= 177770
un = 140000
uP = 000000
v = 000002
wDS.25 003602
WRTPAT 007410
WRTUP 002616
XMIDAT GO1501

1 = 000004
$CRLF 000746
SENDAD 004304
$FitL 001021

$SFORMO 001554

$LDR 002112
SLORM 002264

$LDR1 002262
$NULL 001020
$PRINT 000770

$RESTR 000300
$RLDR 062210
$SAVR 000254
$1kFLG 001023
$1PB 601026
$1PFLG 001022
$1PS 001024
$881AG= 016146
. = 010256

.CONST 007426
MANF 005410

.PARSR 004540
LROT0 007160
LROTY 007254
LYPE 001030
.XOR39 006262

Ix9 006350
007152

15864

1078
1778

3604
3740
3944

39348

8y
3064

3954
1824

380»
656
3754

628
3918

3654
“L30

3574
1152#

1235
932
698
3584
476
470

612#

654

8234
858
B34
6114
475
905
1465

S07#
482
L4954

6154

6174

613#
6164

20854
465N

677
1705

MACYTT 30A(1052)

1626

646
1820

5¢3

1268

466
719a

636

1200
1582
1234
1246

9420
7234

5784
1117

684

904
864»

848
631
570

954
1467

563
B45SH

524

641

639

L60N

713
1716

2085
1243+
937
1511
18984

19264

6184
16724
16964

1888

I &

09-FEB-79 12:96 PAGE 49
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1702
671
1998

564

6398

1953

1238
19754

12734

690

862N

5974
1262

707
1272
682

L6064

c32m

1723

19794

1126

1712

1782 1818 190
676 680 708

2001 2008

1554 1557 1602

1245 1249

734n 953

655 657 685
1266 1330 1353

779 816

736 797

L6908 G724 LY
756 829 8684

1730 1737 1744

i

1376 14994 *

1793

1929
71?2

1603

687
1385

480¢

8864
1751

1977

691
1428

4858

1060
1758

927

697
1431

488s

1108
1765

1418

702
1436

518#

1269
1787

1425

710
1450

5828

130%
1796

1499

805
1654

640
14058

1803

SEQ

ARYA.)

857
1458

134
169468

1938

ey’



B8x13

CEMJAD.PIY

.22PAR 005020

.3150 006300
3181 006270
.3159 006316
.3N019 006306
. 319 006130

007146

09-FEB-79 11:18

14132

1673
16748

1676
1675
1145
117%

J
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1682#

SEQ 0048
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(EMjAD ., P 09-5€8-79 11:18 (ROSS REFERENCE TABLE == MACRO NAMES 560 0049

COMMEN 19
ENDCON s
ESCAPE 18

GE1PR] 18

GE TSwh 1

ULl 18
NEWTST 19
POP 19

PUSH 1#

REPORT 1

SETPR] 14

SETUP 19
sSkip 14
SLASH 18

STARS 18

SWRSU i
TYPBIN »

TYPDE( X

1YPNAM 14

TYPNUM 14

1YPOCS 1#

1YPOCY 1

TYPIXY 18

$1YPE 322

SSESCA 1

SONEW!T 14
85K 1P ¥ )

.EQUAT 1

.MEADE 1
LT 19

.SETUP 14

.SWRM] 14

LBACTI »
.SAPTB 14

.SAFTH 18

CSAPTY 1

LBASTS 1

.SCATC 1

LS(MIA Y

.$0B2D ¥

.$0820 ¥ ]

.$01v 18

.$E0P 1

.SERRO ‘8

.SERRT 1
LIMULT X}

. SPOWE 1X

. SRAND 1

.SRDDE 14

. $RDOC 1

.SREAD 14

.BR2A7 18

.9SAVE 1

.$582D 8

.$5R20 18

L$500P s



L &

CEMJADD 11770 MEM TST MACY11 30A(1052) O09-FEB=-79 12:56 PAGE 53
(EMJAD . P 09-F¢B=-79 11:18 CROSS REFERENCE TABLE == MACRO NAMES

951128 18
.SSUPR 18
.STRAP 19

.31YP8 19

.$1YPD 12

.91vP¢ 18

.$1YPO 18

.$60CA 18

L1170 AL

. ABS. 010256 000

SRRORS DETECTED: O

CEMJAD.BIN,CEMJAD ,LST/CRF/SOL/NL:TOC=CEMJAD.SML ,CEMIAD.PIT
RUN=TIME: 8 10 .& SECONDS
RUN-TIME RATIO: 98/19:5.0
CORE USED: 32x (63 PAGES)


