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.2 RBSTRACT

THIS PROGRAM IS 1O BE USED TGO TEST MOS SEMICONDUCTGR
MEMORY ONLY RFTER ALL OTHER MEMORY DIRGNOSTICS HAJE
BEEN RUN. THIS PROGRAM ONLY CHECKS REFRESH CYCLE
PROBLEMS OF MCS MEMORY ON PDP-11/45.

s
(¢ ]

REGUIREMENTS

e.l EQUIPMENT
PDP-11/45 STANDARD COMPUTER WITH MOS SEMICONDUCTOR
MEMORY.

2.2 STORAGE
THE ROUTINE USES MEMORY O TO ilS1C

3.0 LORDING PROCEDURE
PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED.
3.0.1 RELOCARTION PROCEDURE
THIS PROGRAM IS RELOCATABLE.
FOLLOW NORMAL RELOCATION PROCEDURE.
THRT 15 SET SWITCH “0”. TO_INDICATE THAT RELOCATION IS
REQUIRED. THEN SET THE SWITCHES WHERE THE PROGRAM IS TO START
LOADING. THEN HIT “START™ TO LOAD TAPE.
ALl PROGRAM RDDRESSES BECOME INCRERSED BY THIS RELOCATION FACTOR
FOR EXAMPLE IF SWITCH 12 AND O WRS SET BEFORE LOADING THEN

40000 1S THE RELOCATION FACTOR AND HENCE 40204 IS THE
STARTING RDDRESS

4.0 STARTING PROCEDURE

4.1 CONTROL SWITCH SETTINGS
BASIC SWITCH REGISTER SETTINGS ARE:

PoEE@ A I HR AN ISE SRR ELR S S B URRIORITE S8 & H G/~ 538 WER2LR2ESE

SWITCH USE
15 HALT ON ERROR
L 0 - DISABLE PRARITY CHECKING
1 - ENRELE PARITY CHECKING
i3 INHIBIT ERROR TYPEOUTS
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12 - SET PROGRAN 10 CATCH BOTH BIT
1 - BEV PRORAN AS INDICATED BY SWITCH 1)
1i 0 - SET PROGRAM TO CAICH BIT DROPS
i - SET PROGRAM TO CRTCH BIT PICKUPS
10 0 - PRINT END PASS
] - BELL ON ERROR
g G - PRINI FIRST ERROR PER PRECHARGE
1 - PRINT ALL ERRORS PER PRECHARGE
8 INHIBIT PRINTING DATA HERDER
? 0=TEST READ AND WRITE FROM QUTSIDE OF THE CHIP

1=TEST INSTRUCTIONS IN THE CHIP
LOCK ON PRESENT MOD
LOCK ON PRESENT PRECHARGE

O

. 4.2 STARTING ADDRESSES

200 = STRRTING ADDRESS IF ALL OF MEMORY IS TO BE TESTED
AND NO LIMITS CHOGSEN

204 = STRRTING ADDRESS IF LIMITS ARE TO BE CHOSEN

210 = RESTART ADDRESS WITH LAST SPECIFIED LIMITS

4.3 PROGRRM AND/OR OPERRTOR ACTION

4.3.1 OPERATOR ACTION

MERE ARE TWO MODES OF OPERATION FOR THIS PROGRAM
A) NO LIMITS CHOSEN
B) LIMITS CHOSEN

R) NO LIMITS CHOSEN

FOR THIS MODE OF OPERATION RELOCATION CANNOT BE USED
THAT 1S BEFORE LOADING TAPE, SWITCH O MUST BE 0.
%mnm sngs gSPS%?ED IN OCTAL

o R

THE
SWITCHES FOR OPERRTING MODE. REFER SECTION 4.1
1E. PICKUPS OR DROPS OR BOTH THEN HIT CONTINUE *
ON SUBSE IS SHORTER.
;TéNGS. SWITCH 11 AND 12 MUST BE

NOW_CHOOSE
LEFT ON RS DESIRED AND IF CHANGED DURING OPERATION NO
I AKE PLACE TILL THE “END PRSS™ PRINT OUT. THEN ALL OF

R R T DR 528 SR REORC RSB SRR RSS2 B3BERR

St s et e s Pt Bt o et Pt Bt P Bt Pt Pt ok Pt Pt P Pt Pt Pt Bt P

BBYRRE

=
£
g
R

RODRESS . THE

SECCID MK AND THE FIRST 4K %3 CHECKED,

THIS MODE OF OPERATION DESTROYES THE LORDER AND IF

THE PROGRAM HAS MOVED INTO THE SECOND 4K AND AN OPERATOR
HALT IS PERFORMED THEN RESTART ADDRESS IS NOT 200 BUT

R
r
=

i
O
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48200.
B) LIMITS CHOSEN

IN THIS MODE OF OPERRTION RELOCATION CAN BE USED. TC
RELOCATE PROGRAM REFER TO SECTION 3.0.1.

STARTING ADDRESS IS 204 OR RELOCATION FACTOR PLUS 204.

THE MEMORY SIZE IS PRINTED IN OCTAL THEN

THE PROGRAM TYPES “TYPE “STARTING BANK™ NUMBER AND

CARRIAGE RETURN. REFER TO SECTION 4.3.1 BEFORE CHOOSING™
ggrgggngg TYPE OUTS ON SUBSEQUENT STARTS THIS 1S THE SECTION

TYPE THETSK BANK WHERE YCU WISH TO BEGINTBESTING

TYPE START TYPE START

AT AT
g 000000 (0K)
l 020000 (4K) 20 400000 (&K)
e 040000 (8K) 2l 420000 (oflK)
3 060000 (12K) 22 440000 (7:K)
4 100000 (16K) 23 460000 (71:K)
5 120000 (20K) 24 500000 (BK)
b 140000 (24K) 25 520000 (84K)
7 160000 (28K) cb S40000 (81}
10 200000 (32K) 27 S60000 (97:)
11 2c0000 (36K) 30 (LK)
12 240000 (40K) 31 620000 (100K)
13 2b0000 (M4K) 32 640000 (104K)
1y 30000U (48K) 33 660000 (108K)
15 320000 (SeK) 34 700000 (112K)
16 340000 (56K) 35 720000 (116K)
17 360000 (60K) 36 740000 (120K)

TYPE ONLY NUMBERS SHOWN !!!

MEMORY CAN ONLY BE TESTED IN 4K GROUPS STARTING AND
FINISHING AT 4K BOUNDARY

FOR EXAMPLE IF YOU WISH TQ TEST THE THIRD 4K BRNK
(STARTING ADDRESS 40000) TYPE “2".

THEN THE PROGRAM TYPES “TYPE NUMBER OF 4K BANKS TO BE TESTED AND
CARRIAGE RETURN™. ON QUENT ETRRTS TYPEQUT IS _SHORTER.
AFTER TYPING THE AND CARRIAGE RETURN

THE PROGRAM TYPES * SET SWITCHES FOR OPERATING MODE. REFER
SECTION 4.1 I.E. PICKUPS OR DROPS OR BOTH THEN HIT
CONTINUE” ON SUBSEQUENT .

THIS MERNS SWITCH
SETTINGS. SWITCH 11 AND 12 MUST BE LEFT ON AS DESIRED
AND IF CHANGED DURING OPERRTION NG _CHANGE WILL TAKE
PLACE TILL THE “END PASS™ PRINT OUT.

CHECKING IS NOW STARTED

IF STARTING BANK AND NUMBER OF BANKS ARE INCORRECTLY
CHOSEN THEN RUBOUT MAY BE HIT TO DELETE THE LRST CHARACTER
IF CARRIAGE RETURN HAS NOT ALREADY BEEN HIT. IF CRRRIAGE RETURN




FO1

TEST MO l?EHORY MACYL] 27(732) 22-SEP-7F 14:48 PAGE 5

DCMSBB
197 HAS BEEN HIT THEN RESTARTING IS NECESSARY. IF NO CORRECTION
193 1S MADE THE PROGRAM MAY DESTROY ITSELF OR IT MAY TIME
égo OUT ON R NON EXISTANT MEMORY.
201
20e IN ORDER TO TEST THE FIRST 4K OF MEMORY WITH 204
203 STARTING THAT IS BY CHOOSING LIMITS RELOCATE THE
204 PROGRAM BY LOADING IT INTO A HIGHER ARER OF MEMORY SAY AT 4030C
205 AND TEST THE FIRST FOUR K BY MAKING THE STARTING BANK "Q"
206 AND NUMBER OF BRNKS "1*®
207
208
209
EiD 4.3.2 PROGRAM ACTION
515 THE PROGRRH WILL FIRST FILL A YK BLOCK WITH WHAT EVER
213 N “BCKGRD™ .THEN THE PROGRAM MWILL WRITE “TSTPAT™ INTO ONE LOCATION
214 CRLLED TSTTPﬂT IN ANOTHER LOCATION CALLED TEST-LOCATION
eis LhGHR TE A CLR RO (OR ALL ~D" 0?5?%5; nno TEST
519 Locsﬂ?sn WILL H£VEH5¥T BQNP 05905592 TEST-
218 LOCARTION WILL BE OPERATED ON 1000 TIHES THEN THE 4K WILL BE
219 CHECKED. THEN ONE WILL BE ADDED 70 LOCATION TSTPAT AND
220 THE PROCESS REPEATED TILL ONE Yk IS DONE THEN THE NEXT
221 4K WILL BE STARTED.
255
ssg .0 OPERATING PROCEDURE
ee2b
sg; g.1 OPERATIONAL SWITCH SETTINGS
2e9
230 SEE 4.1
231
232
233 6.0 ERRORS
23
235
236 .1 ERROR PRINTOUT
gag THERE ARE THREE TYPES OF ERROR PRINTOUTS
24} A) BRCK GROUND CHANGED
242 B) INSTRUCTION CHANGED
533 C) TEST PATTERN
245 EXAMPLE
246
247 BACK GROUND CHANGED
248 ERROR BCKGRD séPECT RCV'D
e4s PC ADDRESS DRTA coL ROW PRECHRRGE
Sgg 103166 006500 177777 177577 6 23 0
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6.

7.0

g.0

8.1

/A

.ENABL
.TITLE

THE COL=COLIMN AND ROW PRINTOUTS ARE FOR ENGINEERING
USE WHICH TELLS WHAT BIT WITHIN A CHIP 1S FAULTY.

F NF?RHﬂTégﬂ uamm A CHIP IS NOT NECESSARY DISREGARD
¥HESE TWO (COL, ROW)

ERROR RECOVERY

IN GENERAL. TEST FAILURES WILL PRINTOUT AN ERROR MESSAGE
AND CONTINJE. IF THE "HALT ON ERROR™ SWITCH IS SET
HITTING CONTINUE WILL RECOVER. IF THE PROGRAM MANGS

UP IN A LOOP, THE ERROR IS LIKELY TO BE A _SIGNAL WHICH
WAS NEVER RECEIVED. IF A HALT OCCURS IN THE TRAP AND
VECTER ARER THE PROGRAM MUST BE RESTRRTED. IF THE
PROGRAM HALTS IN THE MAIN FLOMW, CONSULT THE LISTING

IF NO MESSAGE IS TYPED OUT.

RESTRICTIONS

RELOCATION CANNOT BE DONE INTO_ 160000

IF PARITY CHECKING IS ENRBLED THEN ON AN ERROR IT

IS NOT GUARANTEED WHICH WILL SHOW UP: THE PAR.TY FRROR
OR THE BIT ERROR.

1T IS RECOMMENDED THAT PARITY IS ENABLED ONLY WHEN
LOOKING FOR PARITY ERRORS.

MSCELLANEOUS

EXECUTION TIME

APPOXIMATELY 10 MIN PER 4K TESTED. (BOTH PICKUPS 3 DROPS.)

ABS
TEST MO

S_MEMORY
- COPYRIGHT 1973 DIGITAL EQUIPMENT CORP., MRYNARD, MARSS. 01754

: PROGRAM BY JIM LACEY

SUB MALLICK

R S P LR
; OPERATIONAL SWITCH SETTINGS

PR E TR IR TR PR FE SR R TR R LI J

SWITCH USE
15 HALT ON ERROR
4 0 - DISABLE PRARITY CHECKING
1 - ENABLE PRARITY CHECKING
13 INHIBIT ERROR TYPEOUTS
12 0 - SET PROGRAM TO CATCH BOTH BIT
DROPS AND PICKUPS
1 - SET PROGRAM RS INDICARTED BY SWITCH 1l
11 0 - SET PROGRAM TO CATCH BIT DROPS
1 - SET PROGRAM T0 CATCH BIT PICKUPS
10 0 - PRINT END PARSS
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309
310
311
312
313
314
318
316
317
318
319
320
el
322
323 177776
3N
325 177570
326 177570
327
3e8
229 000000
330 000001
33! 000002
332 000003
333 000004
KK o 000005
335 000006
336 000007
337
238
339
340
341 100000
42 040000
343 020000
344 010000
345 004000
346 002000
347 001000
34g 000400
349 000200
350 008100
351 000040
352 000020
353 000010
354 000004
355 00000z
356 000001
357
358
359
360
36l
362
363

ec-SEP-7o 1M:4€ PRGE 7
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)|

WY W WS S BT BT WS G

:BASIC DEFINITIONS
CEQUIV EMT,HLT
.EQUIV IOT,SCOPE

PS= 177276
_EQUIV PS,PSW
SWR= 177570

DISPLAY=SWR

hREGISTERDDEFINLTION

Rl= %1

Re= /e

R3= %3

RY= yA |

RS= “5

Rb6= %b

R7= %7
.EQUIV RG,SP
.EQUIV R7.PC
-GWITCH DEFINITION

SWiS= 100000

SWild= 40000

SWi3= 20000

SWi2= 10000

SWii= 4000

SWif= 2000

SW0S= 1000

SWog= 400

SWO7= 200

SWOb= 100

SW0S= 40

SWo4= 20

SWo3= 10

SWo2= 4

SWoi= 2

SWOO= |

JEQUIV  SWOY, SW9
-EQUIV SW08, SW8
JEQUIV SWO07,SW?
.EQUIV SW06, SWb
JEQUIV  SWOS, SWS
EQUIV SWOM, SWH
EQUIV SWO3, SW3
EQUIV SW02, SW2

HO1

1 - BELL ON ERROR

£ - PRINT FIRST ERROR PER PRECHARGE

i - PRINT ALL ERRORS PER PRECHRRGE

INHI2IT PRINTING DATR HEADER

0=TEST READ AND WRITE FROM OUTSIDE OF THE CHiP
1=TEST INSTRUCTIONS IN THE CHIP

LOCK ON PRESENT MOD

LOCK ON PRESENT PRECHARGE

0
Y Y 1223 2222222332222 222 2222222222222 0222222222 2222 2 ssalsstsssal

;BRSIC DEFINITION OF ERROR CALL
:BRSIC DEFINITION OF SCOPE CALL
:PROCESSOR STATUS WORD

;SWITCH REGISTER

; GENERAL REGISTER
GENERRL REGISTES

: GENERAL REGISTER
GENERAL REGISTER
'STHCK POINTER
; PROGRAM COUNTER
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100000
04000C
20000

000004
000002
000001

000004
000010
000014
000014
000014
000020
000024
000030
000034
0001 1M
vJ0250

101

22-SEP-76 14:48 PAGE 8
.EQUIV SWO1,Sul
.EQUIV 5W00,SW0

HISCELLRNEOUS BIT ASSIGNMENT
erzs_

. Emmwwmmwmmmmmmw

REZREIS S

gs
—
<
000D €0 LD U0 L 00 O == FU £
il ol il ol ol o ]
O Py P Y P
Ot 6D ) T D T (D
o o e P Pl B Bl e e 0t
o 4 —
Ot £ D0

4]
e
-‘C)
a=

.EQUIV

; VECTOR noonssses
ERRVEC
ESVE u
Taxrvsc-xq
TRIVEC= 14
BPTVEC= 14
20

EMTVEC= 30
TRAPVEC=34
PRRVEC=]14
MMVEC=250
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40 000100 .=100

:{? 000100 000000 FIRST: .WORD O
e

:i; :KT11-D STATUS REGISTER ADDRESSES
416 0001CY 17757¢ SRO: 17757¢2

417 104 177574 SR1: 177574

41 §§ 108 177576 SRe: 177576

4] 110 172516 SR3: 172516

420

Yei

422

:g& ; KERNAL PAGE DESCRIPTOR REGISTERS
QSE 880112 172300 KIPDRO: 172300

4 0114 172302 KIPDRl: 172302

427 000116 172304 KIPDR2: 172304

428 000120 172306 KIPDR3: 172

429 000ig2 172310 KIPDRY: 172310

N { 1723l¢e KIPDRS: 172312

431 1 172314 KIPORB: 172314

:gg 0001 172316 KIPDR7: 172316

3%; ;KERNAL PAGE RODRESS REGISTERS
436 000132 172340 KIPARD: 172340

437 00134 17234 KIPARL: 172342

438 000136 172344 KIPARZ: 172344

439 000I40 172346 KIPAR3: 172346

440 Q00i4e 172350 KIPARY: 172

441 Q00144 172352 KIPARS: 172352

442 000146 172354 KIPARG: 172354

::a 000150 172356 KIPAR7: 172356

::g ;KT11 VECTOR ADDRESS
447 000152 000250 00025 SEGVEC: 250,252
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8 iy T
HH 000200 003250 J BEGNL1 ;JUMP TO STARY TQ TEST ALL CF
;MEMORY WITHOUT CHOOSING LIMITS

Hgé 8885 '.'lg 88 NP BEGINI -JUMP TO START CHOQSE LIMITS
10 0167 bbb JMP BEGIN3 :JUMP TO RESTART USING LAST SPECIFIED LIMITS

5 R, §

et " mtuzaar e
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462 00030C
463

:g; 0300 016701
466 880309 016702
467 000310 016703

468 000314 9Ji2lee
469 000316 077302
470 000320 000137
471

y7¢

473

474

475

476

477

478

479 000324 010704
N80 000326 062704
481 000332 016702
482 336 812?01
483 42 0l244¢
484 Yy

485 000346 0047&7
186 000352 011466
487 000354 000000
488

489

490

27(732)

002364
0CS0ee
005014

000e04

011164
002334
003132

006bEE

LO1

22-CEP-7& [4:48 PAGE 11

.=300
RESTOR: MOV 101,R}

MOV FROM R2

MOV LENGYH,R3
18: MOV (R1)+, (R2)+

508 R3,1$

TP 8204

H R XEREREEEHEHREEEEHEEEERRNNIENEFE RN HEEF KK J 533K IR EKEEEER

LOADER: MOV PC, R4
ﬁge sLAST+2-. R4

LODER, R2
MOV #17774-LAST/2,R1

18: MOV (R4)+,-(R2)
S0B Ri, 1S
JSR PC, TYPE
FIN
HALT
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s08

st s ot r—n—-r—-r—-.—u—-n—s
LSOOI LWwnu—0O

U UNUUT Y LRUIURTUNIUIUTILN
S888888EE2E88888 8388888
Pt Pt et et [t Pt Prms. Pt Pnsy st st Pl Pt ot Pkt et Pt Pt s furits ot Guts
O e e ey T I o e e

a

Sel

SHRFEERERBENSr s SRRZRS

00124
001216

001100

177564
177566

012600
062715
000207
004767
122726
001364
016746

1 2?76
0Be7E]
000772
105777
100375
116677

000207
000062

177772

000002

000002

000026
cooo1e

177720
000001
000002
177674
000002 177666

MO1
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!ii*i***!*******l******ii!i**ii**i******i!****iii!**i REREREERERLRERERRER>

.=1100

s EEEHHREERHHOHHEE R S AR R R R R R 2R
:ROUTINE TO TYPE RSCII MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.

:THE ROUTINE WILL INSERT R NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
:NOTEL: SNULL CONTAINS THE CHARACTER TQ BE USED RS THE FILLER CHRRACTER.
:NOTE2: SFILLS CONTRINS THE NUMBER OF FILLER CHRRRCTERS REQUIRED.

sCALL:
$TPS:
STPB:

SNULL: .
SFILLS: .
STPFLG: .

STYPE:

6%:
1%:

79:

2%:
39%:

43:

5%:

JSR

MESRDDR

177564

.BLKB

PC,STYPE

78

RO, -(SP)
32tSP), RO
(RO)+,=(SP)
2%

(SP)+

(SPJ+ RO
'E (SP)

PC.5%
s&é (SP)+

1
$NULL, - (SP)
1(SP)

$

C,58

4§’

3§ TPS

5§
2(SP),3$TPB
PC

62

;CALL _TYPE ROUTINE
;FIRST ADRESS OF MESSAGE

:TTY PRINTER STATUS REG. ADDRESS

s TTY PRINTER BUFFER REG. ADDRESS

' CONTAINS NULL CHARACTER FOR FILLS

: CONTRINS # OF FILLER CHARACTERS REQUIRED
;EEEE&EQL AVAILABLE™ FLAG (O=YES)

; 1S THERE A TERMINAL?

sBR IF YES

*HALT HERE IF NO TERMINAL

: LEAVE

: SAVE RO

{GET RDDEESS QF ASCIZ STRING

; PUSH CHRRACTER TO BE TYPED ONTO STACK
:BR IF IT ISN'T THE TERMINATOR

:IF TERMINATOR POP IT OFF THE STACK
:RESTORE RO

s ADJUST RETURN PC

:RETURN

:G0_TYPE_THIS CHARACTER

: CHECK IF THE CHAR. TYPED WAS R_LINE FEED
:GO GET NEXT CHAR. IF NOT LINE FEED
SGET & OF FILLER CHARS. NEEDED

: AND THE NULL CHAR.

;DOES A NULL NEED TO BE TYPED?

:BR IF_NO--GO POP THE NULL OFF OF STACK
:G0 TYPE A NULL

;LOOP _
!WAIT UNTIL PRINTER IS READY

:LOAD CHAR TO BE TYPED INTO DATA REG.

:RESERVE SOME MORE CORE FOR OVERLAY CAPIBILITIES

s HRHEHHOHEHHEHHHHHHEHOHOHOHHE O R R
;ROUTINE TO SIZE MEMORY
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547

"
gég
554
227 0p1300 010546
557 001302 010346
558 001304 010346
559 001306 Q19i4e
560 001310 B10046
bl 001312 010605
sh2 001314 012701 003776
S fa
£65 §§1
S6h 1350 0lo%is
67 00L3 Gee7le 000322
8 R BEs5 Dees
670 Q01344 052767 100000
571 001352 012703 077406
572 001356 010377 176530
73 001362 010377 176526
574 001386 010377 176524
575 Q0iy7e 010377 l7ebee
576 001376 010377 176520
77 00I402 010377 176516
€78 001406 010377 176514
79 001412 010377 178512
2
582 001416 005077 176510
£83 00{422 012777 000200
EGY 001430 012777 000400
£85 001436 01777 000600
586 001444 018777 001000
87 00IMS2 012777 001200
588 0OI460 012777 001400
589 00I466 012777 007600
£a0
£q]
§32 001474 010703
5§93 001476 000241
94 001500 006103

595 001502 00B103

96 001504 006103

597 001506 006103

698 001510 Q42703 177770
93 00I514 022703 00000G
600 001520 Q01403

22-SEP-76

177750

176504
176500
176474
176470
176464
176480
176454

NO1

i4:46 PRGE 13

:CALL:

; JSR PC,3SIZE

; RETURN

-$LSTAD WILL CONTAIN THE LAST VIRTUAL ADDRESS OF THE LAST BANK
;gL§TBK HI*L CONTR&N THE LAST ?RNK AS R SAF

:3KT11 IS THE MEMORY MANAGEMENT KEY

:BIT07 = 0 DON’T USE MEMORY MANAGEMENT

:BITIS = O DON'T HAVE MEMORY MANAGEMENT OPTION

$SIZE: MOV RS, -(SP) :SAVE RS ON THE STACK
MOV R4, -(SP)
MOV R3,-(5P)
MOV RI.-(SP) :SAVE Rl ON THE STACK
MOV RO, -(SP) tSAVE RO ON THE STACK
MOV SP’RS :SAVE THE STACK POINTER
MOV 83776,R!1 ;
1STB (PC)+ ! USE MEMORY MANAGEMENT?
§KTil: O
BPL $CORE :BR IF NO
§SEG: MOV PC,-(SP)
ADD #$LORE-. , (5P)
MOV (§P>+,auéRRvsc ;ng FOR TIMEOUT
157 J5RO !KY11 ARE YOU THERE?
BIS $BIT15,9KT11 tYES--SET KTi1 KEY
MOV 477406 R3
MOV R3, aKIPDRO
MOV R3, IKIPDRIL
MOV R3. KIPDRZ
MOV R3, 9KIPDR3
MOV R3] IKIPDRY
MOV R3, 3K IPDRS
MOV R3, aK IPDRE
MOV b=’ K TPDR?
CLR JKIPARD
MOV $200, IKIPAR!
MOV 400, IKIPARS
MOV #600. 9KIPAR3
MOV #1000, aKIPARY
MOV £1200, IKIPARS
MOV #1400, IKIPARE
MOV #7600, JKIPAR?
MOV PC,R3
cLC
ROL R3
ROL R3
ROL R3
ROL R3
BIC %177770,R3
CMP %6,R3
BEQ 2§
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178920 MOV K IPARG, R4
8R 38
176410 2s: MOV K IPARS, RY
123776 000270 MOV 0123776, 18+2
130000 MOV 120000 R3
003354 MOV R3, SEGOY2
003356 MOV RI.SEGO+10
003376 MOV R3,SEGIO+2
003400 MOV R3 SEGL0+10
137776 023346 MOV 8137776, SEGO+16
137776 003372 MOV 8137776 SEGI0+16
001060 3s: MOV RY, PAGE
CLR (RY)
000001 178264 MOV 81, 3SR :TURN ON MEMORY MANAGEMENT
MOV PG -{5F)
000026 ADD sSKTOUT-. . (SP)
000004 MOV (SP)+ SSERRVEC ;SET FOR TIME OUT
143776 18: 157 38143776 s TRAP ON NON-EX-MEM
000040 ADD 840, (RY) ‘MAKE A 1K STEP
176304 CMP HKIPAR?, (RY) LAST ONE?
86T 18 'NO--TRY IT
SKTOUT: MOV (RY),RD GET LASt BANK+1
BR §SIZEX
SCORE: MOV PC,-(SP)
000032 RDD sSLOROUT-. , (SP)
000004 MOV (6P)+ SSERRVEC SET FOR TIMEQUT
CLR RO sSET UP BANK
DO4000 18: ADD 84000, R1 : INCREMENT BY 1K
0000N0 ADD 840, RD 1K STEP
15T (R1} :TRAP ON TINE OUT
177776 CMP 8177776,R1 ‘LAST ONE
BNE 18 :NO--TRY AGAIN
004000 SCOROUT: SUB $4000, R! :
000040 ooogy X B R0 vEC P K RORS
MOV RS, SP :RESTORE THE STRCK
000032 MOV R1.8LSTAD :
agm MOV RO’ SLSTBK :
177360 15T sctil : IS MEMORY MANAGEMENT THERE
BPL 1$ s IF NOT BRANCH
176132 CLR 35RO :DISABLE MEMORY MAMAGEMENT
18: MOV (SP)+,R0 :RESTORE RO
MOV (5P)4+.R1 :RESTORE RI
MOV (SP)+,R3
MOV (§P)+ RY
MOV (SP)+.RS :RESTORE RS




—— - el -t

MEMORY MACY!! 27(732

ge-SEP-76 14:48 PAGE 1S

RIS pPC
SLSTAD: .WORD O
SLSTBK: .WORD O

cae

;CONTRINS THE LAST RDDRESS
{CONTAINS THE LRST BRANY

—

e ———
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YEST MOS MEMORY MACY!L &7(732) 22-SEP-TBH 14:46 PRAGE 1b

0CNSBB. P11
662 :ROUTINE 0 GET TYPED ASCII LATA AND CONVERT T0Q OCTAL,
223 :LEAVES THE CCTAL DATA IN THE ADDRESS FOLLOWING THE CALL.
4 :CALL: RECD . (R TRAP TYPE INST.)
665 : LMORD O :CONTRINS RETURNED DATA
559 : CONTINLE : RETURNS MERE
268
869 001770 177560 TKS: 177560
E;? 001772 177562 TX8: 177562
67
£73 001774 000240 _RECD: NOP
674 001 005046 CLR -(SP)
675 1%;75 177764 1%: ISTB  3TKS :WAIT FOR USER RESPONSE
676 1 BPL 18
677 117746 177760 MOVB  aTKB,-(SP) :GET ASCII CHARACTER
678 12 0M2716 177600 BIC 8177800, (SP) :
£79 tlsem 000177 CNPB 8177, (SP) :CHECK IF RUBOUT
680 1013 BNE 2§ BRANCH IF NOT RUBOUT
681 012767 000134 000142 MOV '\, 4§
682 m-w% 005202 TSR PC, ' TYPE :ECHO BACK SLASH
683 0021 33
684 005726 6%: 157 (SP)+ :POP LAST TYPED CHAR OFF THE STACK
65 % 006016 ROR (SP) :SHIFT LRST TYPD CHARRCTER
656 006216 ASR (5P}
687 002046 16 ASR (SP)
ggg 002050 000 BR 18 .AND WRIT FOR NEXT CHAR.
690
£91 % 122716 000015 2%: CMPB 15, (SP) : CHECK IF CARRIAGE RETURN
592 001011 BNE 38 :BRANCH IF NOT A CARRIAGE RETURN
683 002060 DON767 0OS1SM JSR PC, TYPE
b 4 %47 gm.r
b 26 (SP)+ :POP CARRIAGE RETURN OFF THE STACK
696 002070 012676 000000 MOV (SP)+.d(SP} :PUT DATR IN ADDREESS FOLLCWING CALL
697 %ﬁ?ﬂ % 000002 ADD $2, (SP)
£98 100 RTS PC
ggg 602102 111667 000066 38: MOVB  (SP),uS
701 002106 DO4767 005126 JSR PC, TYPE :GO TO PRINT RQUTINE
700 002112 002174 4§ :ECHO CHARACTER
703 002114 0OM2767 177707 0000S2 BIC $177707,48
704 002122 022767 000060 00GOH cHP 860, 48
705 002130 001407 8EQ c§
706 00213 00M767 005102 JSR PC, TYPE
707 002136 0026MN7 SCRLF
708 180 Bmm 005074 JSR PC, TYPE
7098 194 uag SORRY
710 1% 0007 BR 6
711 1S0 N271e 177770 c§: BIC 8177770,(SP)  ;SAVE ONLY 3 MSBS
712 0021SM 006366 000002 ASL 2(SP) ;SHIFT LAST CHARACTER OVER
713 %123 2 ASL 2(5P) s THREE PLACES
714 1 000002 ASL 2(5P)
715 002170 0S26lb BIS (SP)+, (SP) : INSET OCTAL CHAR
716 00217¢ 000702 BR 18 :GO WAIT FOR NEXT CHAR.  _
717 002174 000000 4$: JMORD O : CONTAINS CHARACTER TO BE TYPED




TEST MOS MEMOR:

pCMSE8.PlLI

718
{

MACY!IL 27,732

172100

012737

002254
000340

000002
172100
000001
0000C1

000006

c2-SEP-76

000114 MARMF: MOV
000116

11
000004
000006

E0e

i4:48 PAGE 17

:ROUTINE (Q SET PARITY ENABLE ON MA/MF PARITY MEMORIES
PARCSR= 172100 ;ADDRESS OF FIRST POSSIBLE PRRITY REG.

18:

MOV
MOV

SPARSRV, 98PARVEC .| ORD VECTOR
8340, J8PARVEC+2 AND PRIORITY LEVEL
SERRVEC+2, RERRVEC :SET TIME OUT TRAP VECTOR
SRTI, SSERAVEC+2 :D0 RTI ON TIMEOUT TRAP

sPARLSR, RO 'GET FIRST POSSIBLE ADDRESS

81, R2 :SET REG. COUNTER

8], (RO)+ :SET ACTION ENABLE IF THERE

R2 :CHECK IF 16 REG. HAVE BEEN DONE
1S *REPEAT IF 16 NOT ENABLED
SERRVEC+2 :RESTORE HALT ON TIMEOUT

PC : RETURN
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TEST MOS MEMORY MACY!L 27(732) Z2-%EP-76 i4:48 PAGE 18

OCMSBB.PLL
737 -PARITY ERROR SERVICE ROUTINE
738 002%23 004767 O047€EC PRRSRV: JSR PC, TYPE ; TYPE PARITY ERROR SO PARITY
7 00¢ 011131 PRRERR ;ERROR TeST STARTED
740 002262 010746 MoV -(SP)  ;MAKE 28 POSITION INDEPENDENT

PC

741 002264 062716 000120 RDD w2¥-., (5P) :

8‘5?32 0001 14 MOV (SP)+  JWPARVEC SET PARITY ERROR TRAP
1 " 2825’ fzgt {._‘;E';’ ‘MAKE 4§ POSITION INDEPENDENT

1 000004 MOV (SP)+. JERRVEC
315937& -(SP)

002276
%ﬁ MOV PC :MAKS 5§ POSITION INDEPENDENT
747 310 062716 000214 ADD s-., (s
;:g 314 012637 000250 geg égpn,amnvsc *SET MEMORY MANAGEMENT RBORT TRAP
750 005767 176774 757 SKT11 :1S MEM MANG. THERE?
7555 i BPL 1% :IF NGT BRANCH
7 01 077406 MOV $77406,R2 'SET UP MEM MANGT.
753 %ﬂ? 008077 175572 CLR IKIPARD
754 0106277 175546 MOV Re, sKIPDRO
755 002344 005077 17556M CLR K iPAR]
756 002380 005077 17542 CLR SKIPDR2
757 0023%4 010277 17553 MOV R2, K IPDR1
758 002360 012777 007600 175562 MOV 87600, IKIPAR?
759 002366 010277 175536 _ _ MOV  Re,eK}PDR?
760 002372 012777 000001 175302 MOV ¢1  3SRO
5] .ENABLE MEM MANGT. .,
763
764 002400 005720 18: 13 (RO)+ :SCAN MEMORY FOR PARITY
765 002402 BR 18
=
768 002404 004767 004630 28: JSR PC, TYPE . TYPE LOCATION GIVING PARITY ERROR
769 002410 011021 PRERR
770 12 017777 175516 175522 MOV KIPAR1, IKIPARY
771 20 01404 MOV -(RD),-{5P)
772 ﬁaz 004067 004672 JSR RO, $B20CT
773 26 BYTE &
774  O0Me? 003 .BYTE 3
775 002430 005767 176666 BS: st $KT11
776 g 100005 BPL 38
777 7 175440 CLR 3SR
778 2 767 004572 ISR PC, TYPE
779 47 SCRLF
780 00000S 38: RESET
781 01074 MOV PC,-(SP)
782 062716 177600 ADD sPARSRV-. , (SP)
783 w 81 0001 14 MOV (SP)+, SPARVEC
784 1 MOV PC,-(4P)
785 002466 062716 175320 ADD SERRVEC+2-. , (SP)
? %g m%;ﬂ? %ggg MOV (SP}+ o8ERRVEC ;RESET PARITY ERROR TRAP AND ERROR VECTOR
7 0! 000250 MOV sMMVEC+2, JSMNVEC .RESET MEM MANGT. ABORT TRAP
788 002SOM 010746 MOV PC,~(SP)
789 002506 062716 001374 ADD $BEGIN3-. , (SP)
;91 002512 000136 INP 3(SP)+ : JUMP RESTART




TEST MOS MEMORY
oCnses.

Pil

002514
002520
002s22

002524
002532
30253t

MACYIL 27(T32)

004767
01106]
000742

062777
012700
0CCaa2

oC4Se0

000200
020000

2e-SEP-TB

4S:

175402 ©f:

co2

14:46 PRSE 13

JSR o, TYFE
NOPRRE
B8R 6S

-r%nomr MANRGEMENT ABORT ROUTINE
AD 8200, OKIPAR] +ACD NEXT 4K TO ADDRESS
Eg¥ 20000, R0 :RESET VIRTUAL ADDRESS




TEST MCS MEMORY ™MRTrll £7.732,

OCMSBB.P1!

803

§§§

808

809

810

812

813

BIN

815 Q0¥
816 255k
817 DSk
=
82C
A=
825 (osary
824 002576
825 002600
826 002602
827 00604
828 J02h06
829 002610
820 002612
831 002614
832 002616
B33 002620
ggg D02bee
838 002632
gag 00263
g
843 002644
g4 46
B4S 97
846 50
B8 (0o6d
943 Obobak
gg? 002660
e
8s3 002666
8S4 002670
BSS 002672

ST

&

00000G

22-CEF-76

14:4€ PAGE 22

HOZ

cRERERRERAREFRERREERE LR R R RS RERERRRRR A S H R R ER IR IR IR sF 2400020000

:COMMON TAGS
$PASS: .WORD
STSTNM: .WORD
SICNT: .WORD
SLPRDR: .WORD
SLPERR: .WORD
SERTTL: .WORD
SERFLG: .BYTE
.BYTE
.WORD
SITEMB: .BYTE
.BYTE
SHLTAD: .WORD
SGDADR: .MWORD
SBDADR: .WORD
SGDDAT: .WORD
SBODAT: .WORD
STMPO: .WORD
STMPI: .WORD
§TMP2: .WORD
TSTADR: .WORD
LOLMY: .WORD
HILMT: .WORD
MOD: .WORD
coL . . WORD
ROW: . WORD
PCHRG: .WORD
CYCNT: .WORD
TSTPRT: .WORD
BCKGRD: .HWORD
INSTAD: .WORD
MSKBIT: .WORD
SV400: .WORD
SVINL: .WORD
SVINZ: .WORD
ESCAPE: .WORD
$8ELL: .ASCIZ
SQUES: .ASCII
SCRLF: .ASCII
SLF: .RSCIZ
PRSFLG: .WORD
SELF: .MORD
REDONE : .MWORU
LOSASE: .WORD
HIBRASE: .WORD
LSTBK: .WORD
PAGE : .WORD
T0!: WORD
L ODER WORD

o

7776

s pra

OUOO0OD | OO

Q
Q
o

;CONTRINS PRSS _COUNT

:CONTRINS THE TEST NUMBER

:CONTRINS SUBTEST ITERATION COUNT

: CONTRINS SCOPE LOOP RDORESS

: CONTRINS SCOPE RETURN FOR ERRORS

: CONTAINS TOTAL ERRORS DETECTED

s CONTRINS ERROR_FLRG

RESERVED--NOT T0 BE USED
RESERVED--NOT TO BE USED

CONTQINS ITEM CONTROL BYTE
RESERVED--NOT TO BE USED

CONTQINS PC OF LAST HLT INSTRUCTION

: CONTRINS ADDRESS OF 'GOOD’ DRTRA

: CONTRINS ADDRESS OF 'BRD’ DATA

: CONTAINS *GOOD’ DATA

: CONTAINS *BRD’ DRTA

:USER DEF INED

USER DEF INED

; USER DEF INED

: TEST ADDRESS

sLOW LIMIT

sHIGH LIMIT

:MODULE NUMBER

: COLUMN NUMBER

:ROW_NUMBER

: PRECHARGE

:CYCLE COUNT

:TEST PRATTERN

:BACK GROUND PATTERN

RggREg? OF INSTRUCTION UNDER TEST

;CODE _FOR BELL
:QUESTION MARK

: CARRIAGE RETURN
:LINE FEED

;RELOCATE TO HERE IF 0 CHOSEN
:LOADER IS HERE




102

TEST MOS MEMORY MARCh 1) 27.732: II-3ER-Tt (M:42 PRLGE 2!
OCNSBB.PIL
B85Sk
ggs : THE FOLLOWING TABLE CONTAINS THE INFORMATION FOR ERCH ERROR THART CGN CTCUR.
T o L S NIMER NDICATES WHICL TTEM TN THE TRBLE 1S PERTINENT
: . L .

323 :NOTEL: IF %IgEHB 1S THEBENLYNgésTI NY DRTR 1 (‘HLTHS).

ggé -NOTE2: ERCH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLRINED RS FOLLOWS:

863 : EM -POINTS 1O THE ERROR MESSAGE

864 : CH :POINTS T0 THE DATA HEARDER

865 : T -POINTS TO THE DATA

829 ; DF ;POINTS 70 THE DRTR FORMAT

868

869 002674 SERRTB:

870 s ITEM |

871 002674 007614 EM!L ; TEST PRTTERN

872 000676 007707 DH1 -ERROR FRILING

873 s PC ADDRESS EXPECT RCV'D  COL ROW PRECHARGE

874 002700 010270 DTl -SHLTAD $BDADR SGDDAT $BDDAT S3STMPO  STMPL  3TMPZ

g;g 002702 010310 DF1 ;ALL NUMBERS ARE TYPED IN OCTRL

B77 :ITEM 2

878 002704 007633 M2 - INSTRUCTION CHANGED

879 002706 010016 DHe2 +ERROR  INST EXPECT RCV'D,

880 ;PC ADDRESS DATA DATA COL ROW PRECHARGE

881 002710 010270 DT! -§$H_TAD SBDADR SGDDAT SBDDAT STMPO  $TMPL  §TMP2

ggg 002712 0i0310 DF1 :ALL NUMBERS ARE TYPED IN OCTAL

Be4 _ s ITEM 3

885 002714 007661 EM3 ;BACK GROUND CHANGED

886 002716 010143 DH3 ;ERROR BCKGRD EXPECT RCV’'D

887 :PC RDDRESS DATA DATA COL ROMW PRECHARGE
002720 010270 DT1 -SHLTAD SBOADR SGDDAT SBODAT STMPO STMPI  8§TMP2

889 002722 010310 DF1 <ALL NUMBERS ARRE TYPED IN OCTAL

890 R 2222T23322 3223231224 FHEEERFRRREEEREIEHRERE R REERLRRHEEEHAE AR R




* TEST MOS MEMORY MRCY!! 27.732)

DCMSBB.P1I
002724
002732

0027 34
002736
002740

SRR YRR B0

[¥ e
[
-

005010

0050.
077102
000207

JOe

22-SEP-76 I4:48 PAGE 22

llll!*l!iii*illl***lil!!!!ll!i**li*!*l‘lii***i!*i*i!iii*!iii** tEERERERI£ES
*THIS 1S WHERE THE TEST INSTRUCTIONS ARE STORED
{NSTRI: CLR mm

T

OF TEST INSTRUCTIONS

tnsxos CLR (RO)
soa §é INSIDE

000000 177777 177777 QUTSID: .WORD 0,-1,-!




TEST MOS MEMORY MRCv!l £7(732,

OCMSBB.PLI

ZR3R

010706
062706
00S067

OO0 000D OO D

et s s pore et Pt Pnm Pt i

LN LW~ O
&

10 010674

SN 012767

AR LR R R AL R R RN NN

176130
177672

004254
000200
176300
004234
176310

176746

1enat

004260

176254

175026
004160

004152
010653
176672
004130
010753

22-SEP-76

176326

177644
175052

177770

j4:48 PRGE 22

KO2

H Y Ty 2 22222222 2222222332222 23222228222 R 2222222 tsRRa iR ittt

:THIS IS THE STRARTING POINT IF LIMITS ARE TO BE SELECTED
QLL TYPING SHOULD BE DONE ONLY AFTER SEEING SECTION
3.1 AT THE BEGINNING OF THIS DOCUMENT

;SET_STACK POINTER AND

:MAKE IT POSITION INDEPENDANT
;PASFLG IS COUNTER FOR WHEN
:BOTH PICKS & DROPS

:USE_MEM MANG. IF THERE

;SIZE MEM

-TYPE “LAST ADDRESS IN MEMORY™
;1S MEMORY MANAGEMENT THERE?
:BRANCH IF NO MEM MANAGEMENT
:PAGE CONTAINS KIPARG OR KIPARS

:TURN ON MEh, MANAGEMENT
*GET READY TO TYPE ADDRESS IN OCTAL

:PHYSICAL ADDRESS IF MEM MANG. THERE

GO 70 TYPE “TYPE STARTING
:BANK NUMBER AND CR
+REFER TO SECTION 4.3.1 BEFORE CHOOSING"
;GET STRRTING BANK NUMBER
:AND_LEAVE IT_HERE
:GO0 TO TYPE “TYPE NUMBER OF 4K
BQNKS T0 BE TESTED AND CR"

GET NUMBER OF BANKS
tAND LEAVE IT HERE

THE%E FOUR LINES
NO LIMIT CHOOSING ON RESTART

ascxnx: MOV sp
ADD 11100-
CLR PASFLG
JSR PC, TYPE
§CRLF
MOV 8BIT07,8KT11
JSR PC, §SIZE
ISR PC, TYPE
MEMEND
15T $KT11
BPL 2%
MOV SLSTBK IPAGE
MOV 35RO
2%: MOV SLSTQDR -(SP)
JSR RO, $8208T1
BYTE &
BYTE 3
15T SKT11 :
BPL 33 :
CLR JSRO :
38: JSR PC, TYPE
SCRLF
JSR PC, TYPE
18: STARTB
MOV $STARTZ, 18
JSR . .RECD
STBANK: .WORD O
JSR PC, TYPE
18: NUMBER
MOV aNUMB2, 1S
JSR Pc, -RECD
BANKS: .WORD
5 e, s
oV '%ai N N
MOV srxnsf FROM
MOV sFIRST$20000, TO'

: THE FOLLOWING INSTRUCTIONS IN THIS SECTION IS FOR
'RELOCATION IF STARTING BANK CHOSEN IS O

'IF RELOCATION IS ALREADY DONE BY OPERATOR THEN NO FURTHER
:RELOCATION IS DONE




SEELFRERLRLRE
80

JhD
3

)

KB

33
WAL

ATATA

RESESREERRESRREE

00

RERRIBREBREIR

£3

.—.’—.—-.—..—-.—-.—-.‘h’—.—-‘-—.—.’-

o000
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0167
8370
o4
101002
01270?

004767
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TEST MOS MEMORY MACYLl 27:732)
oCcMSB8. P11

s
140
001400
0C1400

177442

020000
177426

006244
003132
003752
000324
004020
003732
177566

017777

MOV
SuB
CMP
BHI
MoV

22~SEP-76 14:48 PAGE 24

SLSTBK, R4
#1430, R4
séqub,nq

1
#1400, R4

$17774

LO2

2-. RS
-LAST72,R0; LENGTH

-(R3), (RE)+

RO, 2S
PC, TYPE

#L.OADER, -(SP)

EU,SBEO T

2

PC, TYPE
STBANK
4§
PC,-(SP)

817777, (SP)+
4§

R4, SP
#1100,5pP
$F IRST R4

(R4, (RY)+
RO, 3%
sBEGINZ,R2
PC, TYPE

101, -(SP)
2104, (5P)
Eu,séeocr
2

PC, TYPE

PC, TYPE

:BRANCH IF SOMETHING IN LODER
: THAT IS LOADER ALREADY PULLED IN
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"EST MOS MEMORY MACyY!]l 27(732)

DCMS38.P11
o1
016
0{7 34
i
020 ¢
46

RRR

WY -

0034
0032

HPERERRENRGY
g
g

BRI

Do Yt P [Pt e it s Pt i it it s e (et s P Pk P ot s s s [ P P roa raas Pt s e G

041 0X
4
043 40
D44  D0J3S4)
1045 003542
104

10M

5 B
os0 Does
i051 0035;2
{53 BR%elN
1054 003610
1055 Y
1056

1057 003624
1058 003630
1059 003634
1060 00640
1061 0036M4
1062

1063

1064

%065 7
{03 0971

1068 003714
1069 003720

S Yo
30 062716
004067

204767
002647
000112
000573

177240
000200
003660

003s72

175422
177164

000200
175600
003534

175610

176246
000001
176230
003560

§ 75554
174326
003460

000001
176172

177054

177050
177044
177040
177034

176752

MO2

29-CIP-76 14:48 PR3E 25
PROBAK
MOV T01,-(SP)
ADD sRESTOR-100, (SP)
JSR RO, $B20CT
BYTE &
‘BYTE 2
JSR PC, TYPE
SCRLF
IMP (R2)
4§: BR BEGIN2
:THIS IS THE STARTING POINT IF NO LIMITS ARE_TQ
!BE SET AND ALL OF EXISTING MEMORY IS TO BE TESTED
BEGN11: MOV SP :SETUP STACK POINTER AND
ADD 11100- ,SP :MAKE IT POSITION INDEPENDANT
CLR PASFLG :PASFLG IS COUNTER WHEN BOTH PICKS
:AND DROPS ARE USED
175626 MOV $BITO7, $KT11  :BIT 7 SAYS SEGMENTATION IS THERE
JSR PC, §SIZE  ;SIZE MEMORY
ISR PC, TYPE  ;
MEMEND :
ST §KT11 :
BPL c$ :
177144 MOV SLSTBK JPAGE  ;
174352 MOV aSrR0
2%: MOV SLéTnoR -(5P)
JSR RO, 5820071
BYTE &
BYTE 3
ST $KT11 :
BPL 33 :
CLR J5R0 :
33: ISR PC, TYPE
SCRLF
177312 MOV STBANK ;STARTING BANK & = 1 LOC = 20000
177066 MOV SLQTBK LSTBK LQST BANK IS STORED IN LSTBK
177060 ADD #40, LStBK
ROR LSTBK DIVIDE LSTBK BY 200
ROR LSTBK :T0 GIVE NUMBER OF
ROR LSTBK : BANKS PRESENT IN
ROR LSTBK 'EXISTING MEMORY
ROR LSTBK ;
ROR LSTBK ;
ROR LSTBK
DEC LSTBK :NOW DECREASE ONE FOR BANKS
177252 MOV LSTBK annxs :T0 BE _TESTED AND_STORE
176774 MOV SELF  :1 = RELOCATION REGUIRED
001440 MOV IBE¢1N2+20000 kG2
001434 MOV #7736, LENGTH
001430 MOV sFIRST, FROM
001424 MOV sFIRST+20000, TO
CLR REDONE :RELOCATION EXIT COUNTER
ST LODER
BNE BEGIN2 :BRANCH IF SOMETHING IN LODER




TEST MOS MEMCRY MRCYLL 27(732)
OCMSBB.PL!

1070

1071 092722 016704 173040
1072 003726 162704 00014C
1073 003732 022704 001400
074 0a37% 101002

1075 003740 012704 001400
1076 00374+ 000241

1077 003746 006104

1078 003750 104
1079 gSJ 6104
1080 3754 104

1081 003756 J06.04
1082 003760 006104

1083 Y

061 B03es fifuos

1085 003766 062703 020000
1086 003772 010367 176674

003776

{069 Douoy Dio7ip 003138
i0% Gfuat0 15329

1092 004014 004767 003220

1094 00M022 012746 QU034
1095 004026 004067 003266

1097 884833 002
1098 4034 004767 003200
1099 004040 011434

004042 004767 003172
Hgga 002647
. 004767 003164
004054 010350

e gy "o

004066 032737 040000
88% 74 001402
4076 004767 176074

02 016700 176774

Db 005200

10 012733 177600

14 016701 177004
20 012702 160000

ylcd 062702 020000

004130 062703 000200
004134 07700S

o s s Pt Pt Jsts Prea Pt e [ttt ot i ot st Pt s o Pt el Gkt Pt Pt Pt
mrummr-»-—s-r—-—-—-—-»—»—ocnoocooocg

B Ay e e ot et el ol ot ol e ot d ol cndl o
oy
m.cwm-—ommwmzmm»——c:.nmﬂo‘m.:wm»-

it Y

NO2

22-SEP-76 14:48 PRGE 26

-THAT IS LORDER ALREADY PULLED IN
MOV $L5TBK,RY

SUB £140,R4

cHP #1400, R4

BHI 1%
MOV #1400,R4
19%: CLC

ROL RY
ROL RY
ROL R4
ROL RY
ROL RY4
ROL RY
MOV R4,R2
MOV RY,R3

ADD £20000,R3

MOV R3, LODER

MOV PC.RS ;TO

ADD s AST+2-. RS

MOV $17774-LAST/2,R0; LENGTH

4§: MOY  -(R3),(RS)+
SOB  RO,Y$
JSR  PC.TYPE
RELOD

MOV $LORDER, - (SP)
JSR RO, 382081

BYTE B

BYTE @

yjSR  PC,TYPE
RELOD2

: THE CONSOLE SWITCHES ARE TQ BE SET. LOOK AT SECTION
:4.1 AT THE FRONT OF THIS DOC

BEGINZ2: JSR PC, TYPE
SCRLF

JSR PC, TYPE ;G0 TO TYPE "SET SWITHCHES
18: OPMODE :FOR OPERATNG MODE IE. PICKUPS
1772770 MoV sOPMOD2, 18
HALT :OR DROPS OR BOTH THEN HIT CONTINUE"
177570 BIT #BIT1Y, J4SHR ;PARITY CHECKING BIT SET?
BEQ BEGINS ; IF NOT_BRANCH
JSR PC, MAMF ;GO TO ENABLE PARITY

:CONVERT THE TYPED LIMITS INTO HIGH AND LOW LIMITS
- IF SELF STARTING USED THEN “STBANK" AND “BANKS"

:HAVE ALRERDY BEEN FILLED FOR USE HERE
BEGINS: ?gg STBANK, RO sMAKE WORKING LOCATION FOR LOW LIMIT

RO
MOV $-200, R3 :R3 WILL HAVE PAGE ADDRESS
MOV BANKS' Rl :MAKE WORKING LOCATION FOR HIGH LIMIT
MOV -20000, R2 ;R WILL HAVE LOW LIMIT
18: ADD 20000, 'R2 GETTING LOW LIMIT
AOD 8200, = R3 !GETTING LOW LIMIT PAGE ADDRESS
SOB RO, 13 :REPEAT RO TIMES

e s el
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Z2-3EB-TE  iw:vZ PASE 27
NGV R3, LOBASE ;STORE LOw LIMIT PAGE ADDRESS
MOV R2. LCiMT  iSET LOM LIMIT
MOV RE MoD +SET MODULE NUMBER
SUB 2200, R3 :GETTING READY FOR HIGM LIMIT PAGE
BESINY: ROD 220000, R2 :GETTING HIGH LINMIT
AoD 8200, R3 TGETTING HIGH LIMIT PRGE ACORESS
SOB RI, BEGINY :REPERT FOF BANK NUMBER
DEC R2 GETTING HIGH LIMIT WITHIN SANK
MOV R?, HILMT  :STORE HIGH LIMIT
MOV R3 HIBRSE :STORE HIGH LIMIT PAGE ADDRESS
176672 CMP 26, STBANK :DOES STARTING BANK NEED SEGMENTATION?
gxﬁo g :BRANCH IF YES
67 000200 176436 1S: SUB 8200, LOBASE ;SEGMENTATION REQUIREG SO
167 176424 con PASFLG :
167 000716 by SEGMT! *SUBTRACT TO ENABLE REPEATED ADDITION
03 001600 28: cMe 81600, R3 : 1S SEGMENTATION REQUIRED FOR HIGH®
101 BH1 BEGINS :IF NO THEN BRONCH
0l 157776 178342 MOV 8157776 HILMT  :IF YES HIGH LIMIT = END OF 32K

;SETUP RLL TRGS TO THEIR APPROPIARTE VALUES
;MAKE COLUMN ZERO
;HAKE ROW ZERO

o

CLR
005067 17633 CLR PCHRG :MAKE PRECHARGE ZERO
012767 (0eNe0 176332 MOV 810000. , EYCNT  -SETUP CYCLE COUNT
012767 177777 176326 MOV 8-1, TSTPAT ;SETUP TEST PATTERN
012767 177777 176322 MOV 8-l BCKGRD ;SETUP BACKGROUND
OON30N 012767 00000 176320 MOV 881108, MSKBIT ;SETUP MASK
004312 032737 010000 177570 BEGING: BIT #5W12, JESKR .15 SWITCH 12 SET?
004320 001013 ONE I8 :IF SET BRANCH 10 CHECK SW1l
DO4322 005167 176324 coM PRSFLG ,ccm.;rsm PASS FLAG
:15 BOTH PICKUPS AND OROPS DONE
00M 1037 BNE 3 *IF YES BRANCH
00N 7 178272 CLR BCKGRD :IF NOT SETUP TO
% 7 17bokM CLP TSTPAT : CATCH
7 177777 176372 Bngv :;1. OUTSID BIT PICKS
? 176276 1S: CLR PRSFLG :
10000 177570 BIT $5KH12, a85uR - TEST SW12
Y g BEQ L ' IF NOT SET BRANCH TO CATCH DROPS
17623% CLR BCKGRD tIF NOT SET TO CATCH PICKUPS
7 1 CLR TSTPAT :
I Y4 1% 176336 ggv ggx.oursm :
ms; 177777 178212 28 MOV s-1, TSTPAT
12767 177777 176206 MOV $-1 BCKGRD &
7 176314 CLR ouTé1D :
10 BR 4§
gwas 012767 177777 176170 38: MOV 8-1,  TSTPAT
™ 012767 177777 176leM MOV 8-l BCKGRD
004442 7 178272 CLR ouTsID
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TEST MOS MEMORY MARCY!l 27.732y 22-SEP-T6 [4:48 PRGE 28

| pCMsBB. P11
i{gg OONY4e  J0S067 176066 48: CLR $PASS :CLEAR PASS COUNT
1184
iig

. ii .MAKE THE TEST ADDRESS AND THE INSTRUCTION ADDRESS
1:33
1191
1132 0OWM62 01674 176134 LOOPL: MOV MOD -(5P)  ;PICKUP MODULE NUMBER
1193 00M4S6 Q42716 017777 BIC 817777, (SP) :STRIP RWAY ANY JUNK
1194 DOuWdE2 O16746 176126 MOV coL, - (5P) :PICKUP COLUMN NUMBER
1195 004466 042716 160777 BIC 8117000, (SP)  :STRIP AMAY JUNK
1196 00M472 032767 020000 17611 BIY sBIT13,COL :CHECK CY=1
1197 O0NSO0 001402 BEQ 1$ :BR IF NO
1198 ngggz 052716 000002 BIS u91701.(sp) :PUT C4 AT PROPER PLACE IN BUS RDDRESS
1199 ¢ 01674 176106 18: MOV PCHRG, ~(SP) :PICK UP PRECHARGE
1200 DOMSI2 042716 177763 BIC $tC1Y’ (SP) SSTRIP JUNK
1201 DOM516 Q1674 176074 MOV RO, - {SP) GET ROW R
1202 N2716 177017 BIC 84C?60; (SP) :STRIP THE JUNK IF
1203 012600 MOV (SP)+,R0 :FORM THE BUS nooness WITH ROW
1204 052600 BIS (5P)+ RO : PRECHARGE
1208 052500 815 (SP)+ RO COLUHN
1206 0OMSM  0S2600 BIS (SP)+.RD : MODULE
1207 004536 010067 176042 MOV RQ, TSTADR 'GAVE AS THE TEST ADDRESS
*533 pous42 Q10067 176062 MOV RO, INSTRD AND RS THE INSTRUCTION ADDRESS
1210
1211
1212 :MOVE EITHER ~0,-1,-1," OR THE “CLERR RO"
i%i& :INTO THE LOCATION lns?nl THIS WILL FINALLY BE THE TEST INSTRUCTION
o
1217 0OMSM46 010700 LPERR: MOV PC, RO s THESE _THWO xnsrnucrxuns
1218 sGETS THE LOCATION
1219 00NS50 062700 176154 ADD #INSTRI-.,RO  ;OF INSTRL IN 10 RO
1550 :EVEN RFTER RELOCATION
{ 1 DOMS5M 013767 177570 000160 MOV J8SWR, SWITCH csrcaglrcnogerrlnc
i% 00NSE2 Q42767 177577 (000LS2 BIC 177577, éumn +IF SW07=0 DO OUTSIDE
{azs + IF SWO7=1 DO INSIDE
iES? OONS70 001404 BEQ 18 : IF SWO7=0 THEN BRANCH
i 0o4S72 010701 MOV PC, Rl :SW7=1 SO SETUP T
1 :MOVE INSIDE INT o INSTRI
1831 0OM57M 062706 176136 ADD sINSIDE-. Rl  ;MAKE INSIDE POSITION
1535 : INDEPENDANT
i DO4Y600 000403 BR 28
1§§§ ooMe02 010701 18: MOV PC, Ri -SW0?7=0 SO SETUP TO
12 :MOVE OUTSIDE INTO INSTRIL
1237 004604 062701 176134 ADD SOUTSID-.,Rl  :MAKE OUTSIDE POSITION
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22-SEP-7b [4:48 PAGE 29

28: MOV (R1)+, {RO)+
MOV (R1)+, (RO)+
MOV (R1)+, (RO)+
CLRB SERFLG

sFILL 4K WITH BARCKGROUND PRTTERN

FILLYK: MOV BCKGRD, RO
MoV MOD, Rl
MOV #10000, Re

18: MOV RO, (R1)+
S0B R2, 18

; INDEPENDANT
: THESE THREE INSTRUCTIONS

;MOVES THE RPPROPIRTE
; GROUP INTO INSTR!
; CLERR ERRCR FLRG

;GETTING READY TO MOVE
: BACKGROUND INTO 4K
:STARTING FROM MODULE
NUHBER

; 10000=4K
FILL BACKGROUND
:REPERT 4K TIMES

; THIS MOVES CONTENTS OF TEST PATTERN (TSTPAT)
‘HERE = -1 INTO MOD AND ALL LOCATIONS GOT
:BY INCREASING COLUMN BY ONE TILL ONE 4K

1S COMPLETE
LDPAT: MOV rsrmn.no MOVE TEST RDORESS
MOV num.%cms IT IN R TO BE REINSTATED AFTER ADDING COLUMN
BIC utxwm R1  :DON’T KEEP ms coL
MOV :PICK UP THE C
MOV cax'ua-anm R3 :GET READY 10 mmsssn BIT 13 T0 BIT |
MOV TSTPAT . RY

HOVEOEEST PRTTERN=-1

18: ADD 21000, k2 : ADD

0 COLUMN
ALREADY 37 THEN RDDING ONE WILL GIVE BIT IM

IT 1

BIC 881714, R2 :IF IT WAS
MOV RS, RS :FORM AN RDORESS
BIT 88} 713,R5 :POSITION C4 IF NEEDED
BEQ 28 :IF BIT 13 1S ZERO THEN BRANCH
XOR R3,RS :IF BIT 13=1 THEN TRANSFER TO BI
2s: 8IS R1.RS :REINSTATE OTHER BITS AFTER ADDING TO COLUMN
MOV R4, (RS) :STORE THE PATTERN
CHP RO.RS : TSTADR?
BNE 18 :BR IF NO

: THE FOLLOWING JSR LOARDS INSRTUCTION (INSTRI) INTO

: PROPER PLACE
LOOP2: JSR PC, LDINY
BR NEXT




TEST MOS MEMORY MRCY!l 27:732)
DCMSBB.P11

12N

ig oo4730 011067 175700
1 o873 016701 175&82
%sgg ;:2 7

!

e i M .
e oire Dlere i7seec
= e

1 16 175642
B B N s
0 i oliels

1310 004776 016710 175632
13511

1312

1313

1313

131 DOM767  ODIO74
131 g porer

1318 005010 000744

igég 00501§ gg?gg; 00o0nN01
1321 062767 000004
1322 005030 0OM2767 177763
23 g mi -
1326 00SO46 001133

1326 0NSO0SO 062767 (020000
iggg 00sS0S6 103407

1329 00S060 026767 175526
{gg? 005066 103401

El il
1333

1334

i3

1337 005076 022767 001600
1338 00SIOM 101114

1339 882106 67 001600
0 oRN Ol
X GEle gl o
1343 005132 012767 140000
S g ol 1
1346 005180 7 000e00
1347 008156 012767 140000
1348 00Sied 012767 140000
1349 Q005172 0127867 15?776

22-SEP-7b

177570

175570
175562

177570
175534

175522

175556
175544

{7252

175452
175442

175502

175410

14:46 PAGE 30

MOV (RO), SV400
MOV CYCNT, Rl
187 (PC)+

SWITCH: .WORD O
BEQ 18
MOV INSTAD, -(SP)
MOV (SP) . aBDISPLAY
ISR PC,alsp+
BR 3

18: MOV INSTAD
MOV R2 acotsmv

2§: MOV (Ré) (RD)
508 24

3s: MOV sv‘mo, (RO)

s CHECK THE 1K BLOCK
ISR PC, CHECK
B8R NEXT
BR LOOP2

NEXT: BIT 881700, 1SR
BNE 18
ADD 4, PCHRG
BIC 84814, PCHRG
BNE LOOPL’

18: BIT $81701, JUSWR
BNE SEOP
ADD uama,noo
BCS SEGMT
cMP MOD, HILMT
BLO Looh

LOOPi2:

EO3

OOP
IS SEGHENTRTION REQUIRED?

ONLY KERNEL HOO?E

SEGMT:

SEGO: MOV

SEGMT1: ROD
SEGI1O: MOV

;éBOO HIBASE
01600 LOBA

i*‘%o "ﬁ?‘

ng???E HILHT

#140000, HOD
#157776, HILMT

;D0 TEST SEG. THIS
‘MANY TIMES

;SETUP THE STARTING ARDDRESS
:DTSPLAY THE TEST ADDRESS
:G0 TO THE TEST SEG.

;GO CHECK THE 1K BLOCK
;RETURN HERE ON ERROR

;LOCK ON THIS PRECHARGE?
:BR IF YES

:GO_TO NEXT PRECHARGE
sGET RID OF TRASH

:LOOP IF MORE TO DO
:LOCK ON THIS MODULE?
i8R IF YES

s INCREMENT THE MOD

IF ADDING BIT13 MAKES O

; THEN BRANCH
IDON’T LET IT GET TO BIG

;ag TO CHECK IF SEGMENTATION IS REQUIRED

IF s mm ON MEMORY
TUP ALL REQUIRED ngxsrsas
INSTRUCTION SPACE I

; SEGMENTATION REQUIRED FOR HIGH LIMIT?
IF NO_THEN BRANCH
YES THEN TEST IF LOW LIMIT REQ SEGMENTATION?
LOW LIKIT DOES REQ SEGMENTRTION BRANCH

oLR? [ooks B EAGL pACE B 2

HIGH LIHIT LOOKS RT PQGE END OF 4K
; BRANCH ENRBLE SEGMENTARTION

;D0 NEXT QK

*MAKE LOW LIMIT AND MODULE

:0 ON PAGE "PAGE OR 6"

:HIGH LIMIT SAME 4K ON PRGE




| TEST MOS MEMORr MRCvY!l 27(732)

DCMSBS. P11
1360 00S200 026767 175456
1351 103453
B Bl w B
1354 12700 077406

| 1385 005226 010077 172660

, 1339 8:3;177 172656
1 10077 172654
1358 2 010077 172652
1359 010077 172650
1360 010077 172646
1361 010077 172644
xggg 010077 172642
1 77 172640

1384 012777 (000001
1365 005300 032737 010000

| 136 uusaus on’ J03
137 006310 CUS167 175336
1368 005314 000M02

| 139 005316 00S067 175330
{3;? 005322 000167 176764
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388 005326 024042
1389 005330 007736
1390 005332 000100
1391 00S33 020100
1392
1393
1394
1395 D0S33% 005767 175312
139 005342 001523
1397
1335 ? 173752
%% 203005
1401 00S077 172624
1402
11%

)
1406 00S3%N 016700 177740

FO3

2-SEP-7b 14:46 PAGE 31

175452
175450

172602
177570

CHP HIBASE, LOBASE xs IT THE . D?
BLO $EQP YES BRANCH
SEGMT2: MOV LOBASE, JPAGE ; stT LOW LIMIT ON PRGE H
CLR aSR3 “USE ONLY I SPACE IN KERNAL
MOV $77406, RO :MOVE INTO RO
MOV RO, JKIPDRO ; SEGMENT DESCRIPTOR
MOV RO, JKIPDRY :REGISTER IS SET FOR
MOV RO’ JKIPDR2 ;128 BLOCKS WITH NO
MOV RO, JKIPDR3 ;SYSTEN TRAPS. THESE
MOV RO, KIPDRY :REGISTERS ARE ALSO
MOV RO, JKIPDRS :CALLED PAGE
MOV RO, IKIPDRG osscn:nroa REGISTERS
MOV RO aKIPDR? Pnce n nno 1S USED
CLR aKiPARD :MAKE Pnbe ADDRESS
MOV 8l JSRO ENABLE sscnsnrnr:on
BIT 8512, QWSWR  :TEST SWITCH 12
BNE 28 BRANCH IF SET
CoM PRSFLG ME NOT SETIE. DO BOTH

BR 3% :50 COMPLEMENT AND RESTART
2s: CLR PASFLG :8W12 SET IE. DO ONE SO RESTART
38: JMP BEGING

s SHEHHEHEHHHEEHEE RO O R R R R R ¥
;END_OF PASS ROUTINE
: INCREMENT THE PRSS

NUMBER
s IF ?Hégéﬂ PRINT PRSS ON END OF PROGRAM
s IF IS R _MONITOR GO TO IT.
JUMNP TO BEGINJ

1

: IF NONE

«IF LIMITS ARE NOT CHOSEN AND ALL OF MEMORY
:1S TO BE ESEED TH1S RELOCATES PROGRAM FROM
;FIRST 8K TO SECOND 4K AND SETS UP FOR

s TESTING THE FIRST 4K. THEN RELOCATES

:70 FIRST 4K TO BE ABLE TO START AGAIN.
BEG2: 20000+BEGINZ

LENGTH: 7736

FROM:  FIRST

T0: 20000 + FIRST

SEOP TST SELF ;WAS SELF STARTING USED
BEG SEOP! :IF NOT JE. LIMITS KERE CHOSEN THEN BRANCH
sHAS ENTRY INTO THIS SECTION BEEN MADE’?
‘IF YES IE. THIS IS SECOND TIME THEN BRANCH
15T $KT11 ;
BPL c$
CLR JSRO ;
NOP
2
cs: MOV LENGTH, RO +IF NOT IE. FIRST TIME OR THIRD TIME




GO3

"€ST MOS MEMORY MACr.. &T.T32) Z2-GES-TE  [=:ef 2A5E 32

£nSBE. P11

'y Qs37n QueTay 17773 My FROM, Rl .GETTING READY TO RELOCATE
OB MR S e BV R Saw SN ks
7 X 80, H MAT

14 w 15%7 M‘E 178510 ngv 8! ANKS ;n&ur smr?m noSRREsség
1410 14 175166 CLR LolmMT :SETUP LIMITS

141 7 é CLR MOD ;ggBULE

¥l i 7 1 & [7S1SE MOV 817776, HILMT 3 HIGH

14] 12122 15: MOV (R1)+,' (R2)+ ;FROM INTO TO

1414 Y SOB RO 18 ;REPERT

1415 Y 167 175214 COM REDONE :BEEN THROUGH ONCE?
1416 016705 175210 MOV REDONE , RS :

1417 383328 001401 BEQ 2% :BRANCH_IF SECOND TIME THRCUGH
1418 000433 B8R 33 tFIRST TIME GO TO 3%
1419 005462 012737 00000: 003102 28: MOV 1 IRSTBANK

1420 88?322 gx 737 175200 003124 MOV LStek, 9%BANKS

1481 1 001100 MOV £1100)SP

1422 00S472 000240 NOP

1423 74 010537 002656 MOV RS, J$REDONE

1424 012737 000100 005332 MOV #F tRST . AsFROM

1425 012737 020100 005334 MOV £200004F IRST, 3870

1426 00SS14 00040 NOP

5 Bl e i

PR 000540 Nop

1430 005524 000240 NOP

1431 3%%% 000240 NOP

1432 00G137 005612 IMP INSEOP]

§:ga onssag 000137 00%102 gg: ImpP S8BEGIN3

1435 012706 021100 MOV $21100, 5P

1436 010547 022656 MOV RS, 3820000+REDONE

i437 005550 012701 005332 MOV sFROM R1 .

1438 012702 00533 MOV $70,R2 .

1439 %‘7185 020000 ADD 220000, R1 :

1440 020000 AnD 820000 R2 :

144 016703 177536 MOV FROM, R3 )

1442 Q0SSN 016711 177534 MOV 10, (R1) ;

1443 0 031; MOV R3. (R2) :

1444 137 D22es52 coN 3820000+PASFLG

}m 000137 024312 NP S8BEGING+20000

1447 175034 SEOP1: 7157 PASFLG .

1448 BNE $EOP3 :

1444 1749714 SEOP2: INC SPRSS } INCREMENT PASS COUNT
1320 177570 BIT 8SW10, JUSUR ' TYPE END PRSS?

145 BNE SEOP3 :

1462 001400 SR PC, TYPE

1453 EPASS

1 173454 SEOP3: IST SKT11

1 BPL 18

1 172226 CLR 35RO

1467 176222 18: INP BEGIN3

(g
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— D
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TEST MOS MEMORY MAly.T &7 T3Z Zz-CEP-TB (4:iHE  PRSE 33

OCMSBR. P11
1 ' CINT:
I 010746 MOV Re -(SP. .PUSH R2 ON STACK
1464 510 46 MOV 3’ -(5P) :PUSH R3 ON STACK
1 1€ 174740 18: MOV xusrno RO ‘GET THE INSTRUCTICN ACDRESS
1 Y 177017 BIC ##C760. RO 'KEEP ROW
1467 023067 174716 CMP RO, ROW’ AT THE TEST ROW?
14&2 11412 8EQ yg' ‘BR IF YES
1490 16746 174722 MOV INSTAD, - (SP)
14 16776 174714 000000 MOV acxcnn (5P} :RESTORE BACK SROUND
1471 352715 RDD sP)
14 M 174714 MOV svine S(SP)+
14 BR s
1474 016777 1749672 174674 M§: MOV TSTPAT,AINSTAD
1475 16777 174664 174842 GSS: MOV TSTPAT, ATSTADR :STORE THE TEST PATTERN
14 5709 179662 MOV INSTAD RO :GET THE INSTRUCTIONS RDORESS
1y 76 23: JSR PC roahno :GO FORM NEXT INSTUCTION ADDRESS
14 8’% MOV : CHECK FOR OUT OF RANGE
14 { 174624 MOV rstnnn R2 :PICKUP THE TSTRDR FOR CHECKING
14 CMP R3,R2 IS INSTR. ADDRESS = TEST RDDRESS?
i 194 BEQ 3 R IF YES
14 000002 ROD 82,R3 noonsss WHERE INSTR2 GOES
1483 CMP R3.R2 + 1S zr THE SAME AS TSTADR
1484 14 BEQ 38 ‘BR IF YES
1488 062703 000002 R0D 22, R3 : INSTR3’S ADDRESS
T CHP R3,R2 :SRME AS TSTADR?
19 1433 BEQ k] :BR IF YES
1488 7 174600 CMP R3, HILMT SWILL IT GO OFF THE END?
1y 10 oagae BHI 2% :BR IF YES
14 12 10067 174612 MOV RO, INSTAD ,snvs NEW ADDRESS
1491 16 011067 174614 MOV (RO), SVINI :SAVE WHATS AT THE IST TWO
1492 016067 000002 174610 MOV 2(RO) SVINZ :TEST INSTRUCTIONS ADDRESSES
1443 016710 174670 MOV INSTR], (RO) :LOAD THE INSTRUCTIONS
14 815;28 174666 000002 MOV INSTRZ, 2(RD)
14 16 174662 00000H MOV INSTRI. S(RO)
R pok R FARE Bl
1498 882332 813250 MOV (SP)+,RO GET THE ADDRESS TO BE WRITTEN INTC
1499 cMP RO,R2 : IS IT THE SAME AS THE TEST ADDRESS?
1500 1 BEQ 15 B8R IF YES
isox 766 000002 000GO4 - ADD $2,4(SP) tADJUST THE RETURN ADDRESS
1?3% EEES;S 012602 MOV (SP)+,R3 :POP STACK INTO R3
1S4 008078 012602 MOV (SP)+ R :POP STACK INTO R2
1505 006076 RTS PC : G0 BACK
1506
%
{3?3 006100 000000 TCOL: O
1511 006102 010246 CHECK: MOV R2,~(SP) :PUSH R2 ON STACK
1512 006104 010346 MOV R3, ~(SP) :PUSH R3 ON STACK
1813 106 01044 MOV RY, ~(SF) :PUSH R4 ON STACK
1614 110 010546 MOV RS -(SP) ‘PUSH RS ON STACK
1212 112 31 785 174466 MOV 15TADR, R1
181 116 016702 174506 MOV INSTRD.R2 :ADDRESS OF THE TEST INSTRI
1617 00bl22 010200 MOV R2, R0




TESY MOS MEMORY MACrEL 27 T3z

DCrsB8
1518
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gg BER SEERESESES
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Pt P e Pt Pt P Pt Pnt B Bt Pow e et it P

Lol ad P . ot g ot P e
S R aR

Rty EORCiRtag |

INT TEEEERR

1
e

&R
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010203
1

316067
Q42767

8RS
S22

8
[
Uy
Pram

8
8

|

4l

OO0
ol Prun. Yot

L

~

o
NN

g
%

00co02
177017
17775
160775
000352
174456
017762
17770C

174406
174350
174374

174332
oogas2

174446
174310
174434
174272
000312

174326

174404
174e44
174372
174228
000246
174ctY
174234

174234

32-SEF-Th

is:

2%

38:

4s:

cs:
bS:

MUY
ADD
MoV
8IC
MOV
BIC
MOV
RDD
MOV
BR

BIC
BIS
BIS
cMP
BEQ

MOV
CMP
BNE

cMP
BEG
MOV

103

14:48 PASE 34

RO, 1C
s+£17002, TCOL
PC 2(SP)
$CHK1-. , (SP)
(SP)+,ESCAPE
Iit3

$17762,R0

R4, RO

T¢hL, RO

RO, Re

CHK1

(RO) ,RS

RO,R!

28

RS, TSTPRT

7%

RS, $BODAT
15tPAT, SGDDAT
RO, $BDADR

PC SHLY

78

RO, Re

4§

RS, INSTR!

3%
iy
RO, SBDADR
PC.SHLY

SVINI, (RO)
78

RO,R3
6S

RS, INSTR2

5§

RS, SBDDAT
INSTR2, SGDDAT
RO, $BOADR
PC.SHLT
SVINZ, (RO)

7§

ROW, R4

108
TSTPAT,RS

;ADDRESS OF THE TEST INSTRe
+USED TO KEEP TRACK OF THE TEST ROW

;USED TO KEEF TRACK OF THE TEST COL

:SETUP THE ESCAPE ON ERROR RDORESS
sMAKE IT POSITICN INDEPENDARNT

+ FORM ADDRESS

:GET THE ROW

;AND THE COLUMN

: IS THIS THE INSTRUCTION RDDRESS?
:BR IF YES

sPICK UP THE DATA

;AT TSTRDR?

;BR IF NO

:DID THE TSTPAT UNDER TEST CHANGE?
;BR IF NO

;AT INSTAD

:BR_IF NO |
:DID_INSTR1 UNDER TEST CHANGE?
;BR IF NO

:RESTORE THIS LOCATION

;AT THE 2ND INSTRUCTION
;BR_IF NO

;DID IT CHANGE?

;BR IF NO

:RESTORE THIS INSTRUCTION
:ON THE SAME ROW AS TSTADR?
;DID THE PATTERN CHANGE”?




TEST MOS MEMORY MACvYll £7.732)
OCMSBB.PLI

1874

157%
1576
1577

uwn
B8

BEERACEREE

oo oo ooo
PRI Y el o
LSO £ W=

REREREE

o N"HWPHMH.—.—.».—-”’-U—AH”Q—.—
LAY
~

g;o“m
B

006370
7

Q01430

81 7
16767
01006;

it
02056

s
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174176
174222
174160
000200
174202
174142
174170

174124
000144

000020
177017

001000
140775
020000

020002
177356

174012
000002

160015
0000
020000

020002

017762

2c-SEP-7B

174166

174132

177406
177400
177372

10%:

7%:

11%:

CHK1:

EXIT:

FORMAD:

18:

448 PRD

78

RS, $BDDAT
TSYPAT, 8GDDAT
RO, $BDADR

PC SHLT

7%
RS, BCKGRD

7
SgkgggogéoonT
RO, SBOADR
PC.SHLT

20, R4
£4C760,RY
8§

#1000, TCOL
£+C37002, TeoL
gng13,Tb0L

R1,-(SP)
s8}113!81701,R!I
R1, TCOL
(SP)+,R1

RO, -(SP)
21817762,R0
#20,R0
s81t13,R0
18

Rl,-(SP)
#81713!BI701,RI
R1,RD

(SP)+,.RI

$17762, (SP)
égpy+,ﬁo

01D BACK GROUND CHANGE
;BR IF NO

;GO TO THE NEXT ROMW
:DON’T LET IT GET TO BIG
:GO DO NEXT ROW IF NOT TIME FOR A NEW COL

:GO TO THE NEXT COL
:DON’T LET IT GET TO BIG

; IF MORE TO DO GO DO IT

; POP STACK INTO RS

;POP STRCK INTO Ru

;POP STRCK INTO R3

;POP STRCK INTO R2

;WAS THERE ANY ERRORS?
; IF_YES EXIT

;SET FOR NO ERRORS EXIT

; SAVE RO
;STRIP EVERYTHING BUT THE ROW AND COL
;ADD A ROW

; Cu
:BR IF NO

:STRIP THE ROW AND COL
; FORM ADDRESS

;*il****i!i**!******l*****!!*l**il!*********!*i**!***!!!!!***iiiiii**!!i**
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1630 -THIS ROUTINE IS THE HLT HANDLER
1631 :SWiD=1 BELL ON ERROR
1632 1SW13=1 INHIBIT ERROR TYPEOLTS
1534 :SW15=1 HALT ON ERROR

§ y sgg 70 TYPERR ON ERROR

14 032737 002000 177570 81T #SW10, JASKR :BELL ON ERROR?

iba? Qosbee 001303 coouio BER B2 rvee N0 - SKIP
1& m %2644 SBELL ’
ig:c 006632 005267 173714 13: é"g ?ERTTL ?ggmgris{%n?g{seﬁgrog ERRORS
164 %&3’6 M 020000 177570 B§T $5W13, JASUR tSKIP TYPEOUT IF SET
1643 00664 001015 BNE 2% :SKIP TYPEOUTS
1644 006650 011667 173710 MOV (SP), SHLTAD 'GET ADDRESS OF HLT INSTRUCTION
1645 006654 117767 172704 1.,.700 MOVE  JSHLYAD SITEMB :SAVE THE ERROR ITEM CODE
1646 (133757 000002 173674 SUB %2, $HLTAD
1647 767 0DO0YE ISR PC. TYPERR ;G0 TO USER ERROR ROUTINE
1648 D0B67M 004787 000340 ISR PC. TYPE
1649 %;% 47 §CRLF
1650 37 177570 2% 157 JASKR :HALT ON ERROR
1651 006706 100001 BPL 3% :SKIP IF CONTINUE
1652 006710 000000 HALT 'HALT ON ERROR!
1653 006712 112767 177777 173634 3§: MOVB n-x $ERFLG
1654 720 0be7lb 000002 ADD 2. t5p)
1655 724 032737 001000 177570 BIT uatmq ISR
1656 006732 001002 BNE
1657 006734 016716 173702 MOV ESCRPE (SP)
iggg 006740 000207 4§; RTS PC
1660 006742 010046 TYPERR: MOV RD -(SP) :PUSH RO ON STACK
1661 006744 010146 MOV 1) -(5P) :PUSH R1 ON STACK
1662 006746 116700 173610 MOVB sr'rsna RO :PICKUP THE ITEM NUMBER
1663 752 005300 DEC :FORM AN INDEX FOR THE TABLE
1664 754 006300 ASL no
1665 756 006300 ASL RO
1666 006760 006300 ASL RD
1667 762 010746 MOV -(SP)
1668 ;% 716 173710 ADD cstama- (SP)
1669 ADD (SP)+,R0
1670 006772 012067 000012 MOV (RO)+. 1S :PICKUP THE ERROR MESSAGE
1671 767 000236 iSR PC, TYPE
1273 Y7 CRLF
is;q 7 000230 ISR PC, TYPE
1675 007010 000000 18: 0 ;ERROR MESSAGE POINTER GOES HERE
12;9 g;gxi 7 %1314 MOV (RO)+.2% :PICKUP THE DATA HERDER POINTER
i 1 00 177570 BIT $81 708, D¥SWR :TYPE THE DATA HERDER?
1678 007024 001003 BNE 118§ 'BR IF NO
1679 007026 004767 000206 JSR PC, TYPE
1680 Q00000 23 0
1681 012001 11§: Mov (RO)+.RI1 :GET THE DATR STRING POINTER
1682 011000 MOV (RO),RO 'GET THE DATA FORMAT POINTER
1683 007040 010746 MOV PC -(SP)
1684 007042 062716 170736 ADD (SP)
1685 00704 061600 ADD (spi, RO
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22-SEP-76 14:48 PRGE 37

173516
173500
173474
173446
173442

173424

ALD (SPi+, Rl
MOV INSTAD, §TMPO «SETUP THE COLUMN FOR TYPING
SWAB  $TMPO
ASR §TMPO
BIC $4C37, $TMPO
MOV INSTAD, $TMPL :SET THE RCW FOR T1PING
ASR STMPL
ASR $TMP1
ASR STMP1
ASR $TMP1
BIC $4C37,$THPI
MOV INSTAD, STMP2 . SETUP PRECHARGE FOR TYPING
ASR §TMP2
ASR §TMP2
BIC $4C3, STMP2
BR c$
108: 157 (R1) : TERMINARTOR?
BNE 33 :BR IF NO
MOV (SP)+,R1 :POP STACK INTO R
ggg égP)+,RU :POP STACK INTO RO
3s: JSR RO, $SPACE :GO TYPE SOME SPACES
4g: JWORD O HOW MANY GOES HERE
5%: MOVB (RO)+,6% PICKUP NUMBER OF DBIGITS TO TYPE
MOVB (RO)+, 7§ ‘PICKUP THE LERDING ZERQOS FLAG
MOVE (RD)+.43 :PICKUP THE NUMBER OF SPACES
MOV (R1)+. -(SP) :PICKUP THE DATA
MOV PC,-(4P)
ADD s—.  (5P)
ADD (SP}+. (SP)
MOV (sPI+. = (SP)
JSR RO, $820CT .G0 TYPE AN OCTAL DIGIT
BS: BYTE O *HOW MANY DIGITS
78: .BYTE O :LERDING ZERO SWITCH
BR 10% :LOOP

s IR O RO R OO R
:THIS IS A SMALL ROUTINE USED TO MAKE THE TYPE POINTERS POSITION INDEPENT

TYPE: MOV PC,~(SP) :GET THE POINTER
ADD 8-, . (5P) GET THE PC
ADD 32(8P7, (SP) :STRIP THE RELATIVE ADDRESS
MOV (SPY+, 1§ 'AND SAVE IT FOR TYPE OUT
JSR PC,$TYPE GO TYPE T0

1%: LHORD O :POINTER TO MESSAGE
ADD 82, (SP) *SETUP TO RETURN
RTS PC :G0 BACK

cRRERERERERERERREERRERRERRHEHREEEEEERRREER R RS LR REEREEEER AR RRER AR I RERS

E?SEEI"E T0 TYPE SPACES ON THE TTY
""" JSR RO, SSPACE

NUMBER OF SPRCES
RETURN HERE

- wrwe
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Egigég
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i

007315

012067
005327

000002

177726

000

000267
00021

000001

000006
000005

0002eS
000006

000010
000002
171870

————— T s Rl

MB3

22-SEP-7b i4:48 PAGE 38

000251
000245
000234

000165

$SPACE: MUV (RO;+,2% .GET NUMEER OF spncss SESIRED
!AND SET RETURN A

;g: gsc (PC)+ : FINISHED?
e BGE 35 :BR IF NO
s RTS RO :GO HOME
I3

JSR PC, TYPE

M 3

BR 18
4§: BYTE 40,0 .STORAGE FOP ONE SPRCE AND TERMINATOR

OO R R RO R
:BINARY TO OCTAL (ASCII) AND TYPE
: §820CT---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

' CALL:
; MOV NUM, ~ (SP) :NUMBER TO BE TYPED
: JSR RO, $820CT :CALL FOR TYPEOUT
: .BYTE N N 1 T0 b FOR NUMBER OF DIGITS T0 TYPE
; BYTE M :M=0 T0 3
;0=SUPPRESS LEADING ZEROS

1=TYPE LERDING ZEROS
E-SUPPRESS LERDING ZEROS
:WITH PHYSICAL RDDRESS
:3=TYPE LERDING ZEROS
sWITH PHYSICAL ADDRESS

ESEEEI----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST $BSOCT OR $B2016

: " MoV NUM, - (SP)
: JSR RO, taaox

ESEEEIB---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
: " MoV NUM, - (SP)
: JSR RO, $82016

$820CT: MOVB (RO)+,S0MODE +1
MOVB (RO)+, SOFILL

;PICKUP THE NUMBER OF DIGITS TO TYPE
L GET THE ZERO FILL SWITCH

BR
$82016: MOVB #1,SOFILL :SET THE ZERO FILL SWITCH
Move £6, SOMODE+1 :SET FOR SIX(b) DIGITS
$B201: MOVB #5, SOCNT :SET_THE ITERATION COUNT

MOV R3,-(SP) :SAVE R3

MOV RU4. ~(SP) :SAVE RY

MOV RS’ -(SP) :SAVE RS

ngga aohoos+1 RY :GET THE NUMBER OF DIGITS TO TYPE
ADD 86, RY :SUBTRACT IT FOR MAX. ALLOWED
MOVBE  R4,$OMODE :SAVE IT FOR USE

MOVEB  SOFILL,RY :GET THE ZERO FILL SWITCH

BIC 8177776 Ry

MOV 10(SP), ks s PICKUP tHE INPUT NUMBER

CLR R3 :CLEAR THE OUTPUT WORD

BITE  #2,S0FILL :

BEQ 1$ :

75T $K111
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1828 007546 110367 000034

1829 007552 004767 177462

1621 007560 105367 000024

1890 007
1841 007606 00D
1842 080
1843

22-SEF-76

BPL

170440 BIT
BEQ

MoV

ASL

L

ASL

ASL

ASL

ASL

ROL

ASL

ROL

ADD

18: ROL
BR

2%: ROL

3%: ROL

4e: INC
cs: BIS

78: DECB
BS: MoV

B8s: .BYTE
8YTE
$OCNT: .BYTE
SOFILL: .BYTE
SOMODE: O

NO3

i4:46 PRGE 38

18

#1,3SR0
18’

JPAGE, - (SF)
ugsoobo RS
(SP)

(SP)

(SP)

(SP)

R3

(SP)

R3
(SP)+,R5

RS,R3
$OMODE
%177770,R3

WP RLME BB WME S MR WP W W

:ROTATE ksB INTO "C*
:G0 DO MSE
:FORM THIS DIGIT

;GET LSB OF THIS DIGIT

s TYPE_THIS DIGIT?

:BR_IF NO

:GET_RID OF JUNK

: TEST FOR O

: SUPPRESS THIS 07

BR IF YES
:DON*T_SUPPRESS_ANYMORE 0'S
tMAKE THIS DIGIT ASCII
tMAKE ASCII IF NOT ALREADY
:SAVE FOR TYPING

; COUNT BY 1

:BR IF MORE TO DO

:BR_IF DONE

: INSURE_LAST DIGIT ISN’T A BLANK
:G0 DO THE LAST DIGIT

:RESTORE RS

s RESTORE RH

:RESTORE R

LSET TH: STRCK FOR RETURNING

; RETURN

:STORAGE FOR ASCII DIGIT

: TERMINARTOR FOR TYPE ROUTINE
s0CTAL DIGIT COUNTER

:ZERO FILL SWITCH

:NUMBER OF DIGITS TO TYPE
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o42s24 052123 0SOg0  EmMi: "RSCIZ  /TEST PRTTERN/(15> (12>
AL ieggg Ouniee

111 0S1Si6 O0S1lay EM2: _ASCIZ /INSTRUCTION CHANGED/(15)¢12)
N1 047117
oM ] 10 0M3516
N2l 15 000

18; 1 ; 020113 EM3: RSCIZ /BACK GROUND CHANGED/(1%5>¢<}2>
0511 1 gaua
mxwg 12 3516
M2l 1 000

105 051122 0S1117 DHIi: _RSCII /ERROR FARILING/¢15> <12

g 044501
044 3 ml OOs ASCIZ /PC ADDRESS EXPECT RCV'D COL ROW PRECHARGE/<15) <12
. ' ¢ <
uet% oN210f 0S110M
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o mg;ssgg i2
% m7 ez %22% DH2: JASCIT /ERROR  INST  EXPECT RCV'D/(1S)¢12>
620040 0 gms
oM 103

z

0 .RSCIZ /PC ADDRESS DATA  DATR  COL ROW PRECHRRGE/¢iS)<12)

e B

Puss Pt s Pt

8

S
e

IR~ N 5

DH3: LASCI1 /ERROR BCKGRD EXPECT RCV'D/<1S><12)

P

SRR
3

.RSCIZ /PC ADDRESS DATA DRTA COL ROW PRECHARGE/ (15«1

o

2
B
:
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/TYPE “STRRTING BANK™ NUMBER AND CR /(1S 12)

.ASCIZ  IE. PICKUPS OR ODROPS OR BOTH THEN HIT CONTINUE/<15><l2,

LASC12 /REFER TO SECTION 4.3.1 BEFORE CHOOSING /«15>¢12>
.ASCIZ /TYPE NUMBER OF 4K BANKS TO BE TESTED AND CR /<15><12>
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047§24
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EO4

22-SEP-76 14:48 PRGE 43

043040
032040
051101
051505

8
N

ReL0D2:

FIN:

.EVEN
LAST:
.END

.RSC1Z

.RSCIZ

/70 RESTORE LORDER START

.RSCIZ /LOARDER RESTORED/<¢15)> (12>

.WORD O

/ PLUS RELOCATION FACTOR/¢1S><1&)

— m—— ——
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-- USER SYMBOL
BANKS 003124 Qyys  1061¢ 1121  1409%  1420% }
&E?ﬁ? ggcfa léﬁ: 1164# 1171% 1176% 1180% 1285 1470  1s8! 1384
BEGINZ (004042 946 1003 1023 1063 1069 11048 1388
%cflﬂ gl 452 789  1ill 11188 1433 1457
GIng 1 11308 1132
BEGINS OD0u4e4b 1143 11488
BEG"IEI’ M‘Gls 1‘.1'530 i370' 1N44S
3L
&g 8?:‘36 o46x  1063* 13688
BITO = DOO0O0! 3%
81700 = DO0OO) 3848 JN 1319
8110] = gggt 93 1198 1271 1324 1598 1621
8% = 8 S
BITO3 = 10 3818 391
BITON = 000020 3808 390
BITOS = 0000M40 379
BITO6 = 000100 378% 388
BITO7 = 00G200 377¢ 387 917 1033
BIT08 = 00OMO0 3768 386 838 1154 1677
BITCYS = 001000 3754 385 1655
BIT1I = 000002 3938
BITIO = 3748
BIT1l = OOM 3738
BITlg = 010000 372%
BITi3 = 3718 1196 l;’?l 1276 1326 1595 1598 1618 162l
BITIN = 3708 11i0 1™
8IT1S = 100000 3698 570
BITZ2 = DOOOOM 3928
BIT3 = 10 391s
B8ITq = 3908
BITS = 3894
BIT6 = 000100 3868
BIT? = 387%
BIT8 = 3664
BIT9 = 000 385s
BPTVEC= 1M 4014
CHECK 102 1316 15118
CHK1 006526 1525 1533 16033
COL 14 8318 1i4y8x 119N 1196 1270
CYCNT 8348 1iSi* 1297
DF 1 010310 B7S 882 889 1909¢
DMl 007707 872 18624
DHe 010016 879 18744
Gigpw 010143 886 1890s
D1 1 3cbs  1303x 1307
DT1 010270 874 881 888 1306
EXTVEC= 4044s
14 871 851
854

lgggl b38% BY7 ¥ 725% 72b%* 733% 745 785 786%
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1337 1350
114 1329
1231
1302 1306
1219 1493
1562 1565
753% 1363%
755+# 770
770%
608
603
632 758%
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135B%
1359%
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978 979
999 1064*
1098
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10S2% 1053
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1344#%

1465
1550

800%

1088

1389
1341#
1410%

1054%

1326%

[1681%

GO4

1066

1349%

1465
1553

1083

1405

1 46#*
1086#

1055#%

1329

1237

1392
1424x

1412%
1474%

032

1350

1056#

1343%

1391
1437

1488
1476

1352

1057%

1348%

1424
1441

1490*

1058*

I411#

1425

1516

1059%

1687

1060#

1631

1061

1697

1420




TEST MOS MEMORY MAC1ll 27(732)

pCmMses.Pll

PAGE bbb
PARCSR= 172100
PARERR 011131
;ggegv OUZES:
PACFLE. DOdbis

PC =%000007

Rl =7000001
Re 24000002
R3 =x000003
RY =%00000M

b2
7198
739
723
409:
8472
338
BBk
781

853s
727

923%

22-SEP-76 14:48 PASE 47
(90535 REFERENCE TRBLE -- USER SYMBOLS

1039+

742
1140%
Seb*
701%
794%
982*
1098#%
1505#*
1667

1321#

1416

1352+

783%
1161l%
So7%
706x
B9S*
988*
1104%
15¢4
1671%

1322%

1423+

1436%

1367%
539#
734%
911

1112%
1555#
1679%

18547
S9e
743
S19*

1020%

1235

158+

1713

627

746

93c#
1029
1291#
1610%
1726

b3b

768%
Q34x
1034 %
1299

162b*
1730#%

B59%
778%
Q38+
1035#%
1304

1638+
1733%




W NHEHNOHIRNHNR

OCMSBB.PI !
27000005

005155
002654
cllel?

=%000006

000102

177570

TEST MOS MEMORY MACYLL 27(732)

1273*

181Es

3350

1327

1141
1345
Y478
blix

1573
1817

13374

13468

b15%
bl

1062%

S20
S60%
655
6935
744%
789
1016#

1e0c*
1470%

1850

1636

22-CEP-76 14:48 PAGE 48
CROSS REFERENCE TRBLE -~ USEP SYMBOLS

Sb1#
1280

648
1281
1575
1836%

1118
1569

1159

650#%
141b%
1581

1136

1168

104

qQ77% q78%
1423 1436
1583 1603
S S25#
S6E7% 568
658 674
699 711%
747% 748
9l2* 925*
1041 1094
1205 1206
1496%  1497%
1597% 1600

1654%  1657%
1712%  1713%
1793 18014%

777% Q24*

1408%  1419%

1221 1319

e
ound
— L0
—-
| ™

538
636*
715%
783
995%

119S#
1421%

1606

1668*
1726%
1806%*

1364*

1636

1276
15S¢
1814+

557
638
86
741%
785*
1006%
1199
I463*
1512%
16]15#
1683%
1728%
1809%

1456 %

1650




Om
w
—

[P e —
N g;;

o

eeeyY Sm

[ TR T Y

SESEREEE

o4

Pll

626000
Q40000
100000

020C0M
000010
00000
000040

DOCH400
001000
000014
006100
001772
001770
DOS334
002670
Q00034
000014

007240

001322

001764

MCS MEMORY MRCvll 27(732)

3448

20-SEP-76 14:4B PAGZ 43
CROSS REFERENCE TABLE -- USEF SYMBOLS

1159
1642

be0%

1169

1523%

1391
998+

1267
1165#%
693
982
1638
1554*
1852%
985

63b#
779
1447¢

14548
1607

1553#
1567
1645
1662

651

325

1365

1531

1407
1006

1475%
1172%
1648

1566%
1564*

1008

g4S#
133S#

1041

1593%

1425%
1015

1479
1175
706
1004
1671

1577%
1575%

1017

316

1576%
1586
1906

775

JO4

1594% 1595 1599+
1438 1442

1515

1179% 1272 1474
708 738 768
1011 1013 1020
1673 1673 17264
1585% 1906

1583% 1906

1042 1095 1717

933 10i¢ 1021

1584% 1906

1635#

917% 921 929

1475

1035
1749

17784

1049

1033#

1539

794
1048
1829

1108

1037

1542
815
1092

1649

1045

1673 1576
919 93¢
1088 1104
1672

1399 1484




TEST MOS MEMORY MRCY!L 27(732)
OCMSB8.P1L

SLSTBK
SHULL
SOCNT

650+
S10#
1783%

bbls
530
1831#%

1188

918
468
17428
1687%
1691 #
1697%

923

18438
1787
1449*

1034

1688#%
1692%
1698%

1791
Neok
9ie

343

22-SEP-76 _[4:48 PAGE SO
CRO5S REFERENCE TABLE -- USER SYMSOLS

958

179Cx

1689*
1693%
1699

1795
480
978

1039

1819x

1690%
1694 *
1700%

KO4

1051 1071

1845

1906
1695%  163b%
1906

S40s 567
1088 1219

1906

beB
1231

637
1237

741
1525

744
1668

747
1684

78¢
1714
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HLT 3214
SCOPE 3228
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MO4

TEST MOS MEMORY MRCY!1 27(732) 22-SEP-76 14:48 PHGE S4
OCMSBB.PILL CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

~OD 480 525 567 628 b3l 637 640 b4l 637 741 744 747 782 785 789
800 912 975 978 996 997 1003 1607 101e 1030 10S¢e 10865 1088 1123 1124
1130 1131 1219 1231 1237 1273 1321 1326 1346 1439 1440 1471 1482 1485 1501
1519 1525 1589 1593 1609 1617 1654 1668 1669 1684 1685 1686 1714 1715 1727
1723 1732 1789 1811
RSL 71 713 714 731 1664 1665 1666 1803 1804 1805 1806 1897 1809
ASR 686 687 1689 1692 1693 1694 1695 1698 1699
B¢ 13
EES g%& 600 705 1111 1170 1197 1227 1277 1301 1396 1417 1468 1481 1484 1487
” {;32 1533 1540 1551 1563 1574 1582 1596 1619 1637 1641 179% 1800 1824
BG £33 1832
SHI 961 1074 1143 1338 1489
IC 598 678 703 711 993 1193 1195 1200 1202 1223 1269 1274 1322 1466 1521
1523 1529 1590 1534 1616 1624 1690 1636 1700 1792 1802 1821
BIS S70 715 1198 1204 1205 1206 1279 1530 1831 1625 1826 1827
BIT i%ég 1159 1169 1196 1276 1319 1324 1365 1450 1595 1618 1636 1642 1655 1677
BITB 1795
BLC 1137 1330 1351
BLOS 1340
BLY 533 1833
BNE S22 529 b44 680 692 97¢ 991 994 1069 1160 ilb3 lege 1320 1323 1325
1366 1448 1451 1837 1543 1561 15782 1591 1608 1643 1656 1678 1703 1822
BPL S 565 652 676 751 776 9ee 930 1038 1046 1400 1485 1651 1798 1820
BR 518 535 604 B35 688 710 716 765 796 1023 1138 1167 1174 1178 1233
1293 1305 1317 1318 1331 1345 1368 1418 1473 1527 1546 1558 1570 1580 1601
1701 1720 1751 1780 1813 1835
CLC 593 963 1076
CLR 582 bel 639 653 674 733 749 753 755 756 777 B33 897 913 931
945 1031 1047 1067 1185 1149 1150 1164 11865 1168 1171 1172 1177 1181 1182
CLRB igag 1363 1369 140! 410 1441 1456 1794
CHP 599 b3de 643 704 360 1073 1136 1142 1281 1329 1337 1339 1350 1467 1480
1483 1486 1488 1499 1532 1536 1539 1548 1550 1560 1562 1571 1573 1581
CMPB S28 679 £l
con 1140 1161 1367 1415 1444
¢ 1060 1133 1663 1744
DECB 1819 1821
EMT 3el
HAL T 487 517 1109 1652
}3% léég 1449 1640 1825 1834
Jup 449 451 45¢ 470 790 1022 1141 1332 1370 1432 1433 1445 1457
JSR 485 Se7 534 bB2 693 701 706 708 738 768 77¢ 778 794 915 918
919 926 832 934 338 940 943 982 985 988 1004 1008 1011 1013 1017
1020 1034 1035 1042 1048 1092 1095 1098 1104 1106 1112 1291 1304 1316 1452
i;z7 {ggg 1555 1567 1578 1586 1638 1647 1648 1671 1673 1679 1707 1717 1730
MOV g 466 Yo7 468 479 481 482 483 519 820 52M S30 556 §57 Ss8

46
659 560 S61 See 566 Sed 571 57¢ 573 S74 575 576 577 578 579
$83 Se4 585 586 S87 Ses ggg 592 603 608 609 610 bll ble 613

743 745 746 748 " 52 -5y 757 758 7598 760 770 771 781 783 784




TEST MOS MEMORY MRCY!! 27(732)

OCMSBB.PI Y

786

787

i

1
!

233

b—o—-ab-b-b—-!-‘b—bb—b—b—h-
D LB SHRBR D
oOL—WO—ODMD

-~
—

788

22-SEP-76 14:48 PAGE S5
CROSS REFERENCE TASLE -- PERMANENT SYMBOLS
oW ¥ =
1333 1033 1040 134?
1084 086 1087 1089
1135 11494 1151 1182
1201 1203 1207 1208
1267 1268 1270 1271
1341 1342 1243 1344
1361 1362 1364 1405
1424 1425 1435 1436
1474 1478 1476 1478
1511 1512 1513 1514
1543 1552 1553 1584
1597 1598 1600 1603
1667 1670 1676 1681
1729 1742 1784 1785
699 1645 1653 1662
188
1404 1422 1426 1427
597 964 965 966
1812 1814 1815 1816
10585 1056 1057 1058
£98 734 895 899
898 981 1002 1094
1072 1129 1139 1646
) 651 684 695
1395 1399 1447 1454
675 1607
1622
1874 1890 1918 1939
1854 1858 1865 1880
1986 199¢ 2007 2011
513 773 774 814
1043 1044 1096 1097
1913 1914 1918
337 338 357 358
388 389 390 391
49| 662 718 737
717 808 809 810
826 827 828 829
841 842 847 848
1708 1731 1906 2032

NO4

92

1628

1080
1153
iel?7
1272

1406
1437
1479
1515
1557
1604
1682
1786
1708

1428

%7
1818
1059

1505
1125

359
392
803

8l1
849

25

1881
1094
1154

1e2l

1710
1429
968

1610
1132

764
1702

(Ve uEsau - Tt
O ok

= a0
~3O O.O

360
393

856

812
831
850

36l
394

83l
813

832
851

1936

927
1841

362

302

816
852

946

1803
1198

1239
1297
1354
1412
1443
1433
1520
1569
1620
1697
1836
1779

1078

1706
1414

929
18946
928
1842
363

1846

819
853

1954

986

1843

Je4

820
854

48

-
llgg
1243
1303
1356
1416
1464
1495
154
1S76
1623
1705
1838
1782

1080
1747
990
1957
987
1844
365

82l
855

949

16ed
1158

1255
1306
1357
1419
1465
1496
1526
1877
1644
1712
1839
1783

1081
1840

1037

822
90!
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ERPORS DETECTED: 0
DEFAULT GLOBALS GENERARTED: O

¢ . SEQ/S0L ~CRF /PRGNUM /N, : TCC=DCMSBB
RUN-TIME: £ 12 3 3ECONDS

RIN-TIME RRTIC: 87/,20=4.2

CORE USED: 8K (15 PAGES’




