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i, ABSTRACT

THIS TEST GENERATES THE MAX]MYM AMOUNT OF PLANE NOJSE
POSS1BLE DURING TWE EXECUT]ON OF MEMORY REFERENCE INe
STRUETIONS, THE NOISE GENERATED ]S DISTR]BUTED ACROSS
THE COWE PLANE AS AN ALGEBRAIC SUPPLEMENT TQ THE NORe

MAL DYNAMIC NQJSE PRESENT ON TWE SENSE LINES DURING
MEMORY READ-REGENERATE OPERATIONS, DATA MCDIFICATION

AS A RESULT OF NOISE AMPLITUDES IS FLAGGEQ AS AN ERROR,
WITH THE LOCATION AND CONYENTS REGORDED ON THE TELETYPE,
PROVISIONS HAVE BEEN ADDED TO INCLUDE WORST CASE PATYERNS
FOR INTERLEAVED MEMOR]IES,

2, REGUIREMENTS
2,1 EQUIPMENT
PDPeil WITH MINIMYM 4K OF MEMORY
2,2 STORAGK
2,2,1 PROGRAM STORAGE = THE ROUTINE USES MEMORY FROM 280 TO 2466,
3, LOADING PROCEDURE
3.4 METHOD
PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED,
1, ABSOLUTE LOADER MUST BE IN MEMORY,
2, PLACE BINARY TAPE IN READER,

3, LOAD ADDRESS #75@@, (» DETERMINED BY ADODRESS OF LOADER)
4, PRESS "START" (PROGRAM WILL LOAD))

4 STARTING PROCEDURE
a4 CONTROk SWITCH SETTING

STARTING AT SA 200 ALL SWITCMES SHOULD BE DOWN OR ZEROD,
42 STARTING ADDRESSES

200 s START FQR AYTOMATIC TEST LIMITS
202 s START FQR SELECTED TEST LIMI?S

4,3 PROGRAM AND/OR QPERATOR AGT]ON

LQAD PHOGRAM INTO MEMORY,

SET SWITCH REGISTER tQ STARTING ADDRESE,

LQAD ADDRESS 207,

PRESS START,

THE PRUGRAM WILL RUN TWROUGH IME SELECTED ADDRESS FIELD ANB LOOP]




5,8
5:4.3

5:1.2

51443

Sid,¢

CPERATING PROCEDURE
ORERATIONAL SW{TCHW SETTINGS

AY SA 200, WITW ALL SWITCHES DOWN, THE PROGRAM WILL PRINT
0yT ON ERRORS AND CONTINUE IN TEST,

SWITCH SETTINGS ARE
SWi5

SAl3
Swi2

1 QR UP ., HALT ON ERRQR

1 QR UP , .y INH]BIT PRINTOUY

1 QR UP .., HALT ON ENQ OF PROGRAM

Swii 1 QR UP ,,, LOOP ON PRESENT PART OF PROGRAM
SKiQ 1 QR UP ,,, RING TTY BELL ON ERRQR

AUTQMATIC TEST L(IMITS

IF THE PRQGRAM S STARTED AT ADDRESS 220 THE PROGRAM WILL
TEST AbL AVAILABLE MEMORY, CARE SHOULD BE TAKEN TO SELECT THE
PROPER OPERATIONAL SW]TCH SETTINGS (REFER T0 5,1,2) BEFORE
STARTING,

SELECTED TEST LIMITS

IF THE PROGRAM ]S STARTED AT ADDRESS 282 A MESSAGE WILL
BE PRINTED ON THE TELETYPE INSYRUCTING THE QPERATQR ON
THE METHOD OF SELECTING OTWER MEMQRY YEST AREAS AND TWEN
THE PROGRAM WILL STOP AT THE FIRST OF THREE HALTS,

A, SET THE LOW TEST LIMIT IN THE SWITCH REGISTER AND
PRESS CONTINUE,

B, THEN SET TWE WIGN TEST LIMIT IN THE SWITCH REGISTER
AND PRESS CONTINUE'

€, THEN SET THE OPERATIONAL SWITCW SETTINGS (REF 5,1,2)
AND PRESS CONTINUE'

THE PROGRAM WILL NOW BEGIN TESTING THE SELECTED AREA,

THE PROGRAM WILL NOT ALLOW LIMITS 70 BE SELECTED THAY
WOULD CAUSE ITSELF TO BE DESTROYED, AN EXCEPTION TO THIS
WOULD BE THE INSTRUCTIONAL TEXT STQRAGE AREA, STARTING
THE PROGRAM AT 20Q0 OR SELECTING [IMITS WH]CH OVERLAP

THIS AMEA WILL CAUSE TME TEXT MESSAGE TO BE DESTROYED,



5,2
5|2|1

5,2,2

8.2,3

5,2,4

SUBROUIINE ABSTRACTS
XQRCK

SUBROUTINE XORCK IS A CALL TO THE EXCLUSIVE OR ADDRESS
CHECKER, THE ADDRESS CHECKER EXAMINES ADDRESS B]TS 1
AND 8 AS EACH TEST LOCATION 1S ADDRESSED TO DETERMINE
IF THE EXCLUSIVE OR CONDITION BETWEEN THE TWO BITS IS
PRESENT, THE SUBROUTINE S CONCLUDED BY SETTING THE
XORFLG IF THE EXCLUSIVE OR ]S PRESENT OR LEAVING
XORFLG RESET ]F THE CONVERSE S TRUE,

XQRCKA

SUBROVUIINE XORCKA IS THE SAME AS XQRCK EXGEPT IT USES
BITS 8 AND 13 INSTEAD OF BITS 4 AND 8|

XQRCKB

SUBROUTINE XORCKB IS THE SAME AS XORCK AND XORCKA EXCEPT ¥
USES BITS 3 AND 9,

ERRORA & B

SUBROUTINE ERRORA & B IS CALLED BY EITHER ERRORA OR ERe
RORB WITH THE TWO GALLS TERMINATING INTO A COMMON SUBe
RQUTINE AFTER SELECTING TME STARTING ADDRESS OF THEIR

RESPECTIVE ERROR MESSAGES, SINCE NO SCOPE LOOP PROV]s

S]ONS ARE SUPPLIED WITHIN THIS TEST, THREG OPTIONS ARE AVAlLe
VAILABLE IN THE EVENT OF AN NQISE ERROR)} RING TTY BELL, INWIBIY
PRINTING AND HALT ON ERROR, IF THE INWJBT PRINT ¥W]TCH I8

NOT PRESENT THE ERROR MESSAGE WlLL BE PRINTED,

THE SUBROYTINE UPQON THE END OF PRINTING, OR IN THE EVENT
$Wi3 15 PRESENT, GHECKS THE HA?T SWITCH (SWi5), [F THE
SWITCH 1S NOT SET THE PROGRAM IMMEDIATELY RETURN 1O THE
MAIN TEST PROGRAM, IF SWi5 1§ SET THE PROGRAM Wik
NALT, A QONTINUE FROM THE HALYT RETURNS TQ THE MAIN

TEST PROGRAM,



6,4

6,2

711

Tz

7.2

8,4

ERRORS

ERRQR PRINTOUY

SRINTS ALL ERRQRS UNLESS INHIBITED BY 8Wi3,
ERRQR KECQVERY

DEPRESS CONTINUE TO RESTART SECTION OR RELOAD
STARTING ADDRESS AND START),

RESTRIGTIONS

STARTING RESTRIGCTION

NONE

OPERATIONAL RESTRIETION

NONE

MISCELRANEOUS

EXECUTION TIME

THE EXECUTION TIME OF THIS PROGRAM 1§ APPROXIMATELY

1,5 MINUTE WITH 4K OF CORE, TWE TTY BELL WILL RING
AT THE END OF EACH PASS,
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PROGRAM DESCRIPTION

THE WONST CASE NOISE TEST 1S DESIGNED TO PRODYCE THE GREATe
EST AMOUNT OF PLANE NOISE POSSIBLE DURING MEMORY WRITING
AND READING CYCLES, TYWE NOJSE PARAMETERS ARE EFFECTED

BY A NUMBER OF FACTORS, WENCE THE TEST IS DESJGNED TO
TEST ALL CASE CONDITIONS ARISING QUT QF THE FOQUR STAND=
ARD MEMQRY CONSTRUCTION CONFIGURATIONS, THE NOJSE GENER=
ATED ]9 DISTRIBUTED ACROSS THWE CORE PLANE ALGEBRAJCALLY
AQDS TO THE NORMAL DYNAMIC NOJSE PRESENT QN THE SENSE
LINES® TO EFFECTIVELY GCAUSE MISREADING OF DATA (WITHIN

THE PLANE) THWAT 18 IN THE LOW "4" QR H]GW "@" CATAGORY,
THE SENSE WINDINGS OF MOST MEMBRIES ARE SUCH THAT WORST
CASE PATTERNS CAN BE CAUSED BY AL TERNATELY WRITING =) AND 2
OATA CONFIGURATIONS THROQUGHOUT MEMORY, UNDER THESE
CONDITIONS WORST CASE NOISE 1§ GENERATED BY READ, WRITE
COMPLEMENT, READ, WRITE COMPLEMENT, AT EAQKH LOCATION,

THRE TEYT 1S REPEATED AFTER COMPLEMENTING ALL OF THE
PATTERN DATA STORED IN THE MEMORY PEST ZONE, THWIS

TEST DEVIATES FROM THIS FORM DF TESTING ONLY IN THE OS=
TRIBUTION OF THE =4 AND @ DATA PATTERNS WITHIN THE MEM=
ORY TEST #ONE, THE CONSTRAINT PLACED ON TWIS TEST REe
GUIRES WRITING THE COMPLEMENT OF TWE DATA PATTERN AS DES-
CRIBED BY THE EXCLUSIVE OR OF THE SECOND BIT QF THE X AND
Y SELEGTION LINES, THESE BITS CORRESPOND YO ADQRESS B]TS
1 AND 8, THEREFORE, THWE PATTgRN OR ITS COMPLEMENT WILL
BE WRITTEN INTO THE MEMORY TEST ZONE AS DETERMINED 8Y THE
XQR BETWEEN ADDRESS 8]7S & AND 8,

THE PROGRAM 1§ COMPOSED OF TWQ PARYS, PART 3 IS RUN FIRS?
AND DUNMING THIS SECTION OF TWE PROGRAM A =i CONFIGURATION
1S WRITTEN INTO ALL LQCATIONS MAVING AN ADDRESS W]TH AN
XQR STATE BETWEEN BITS 1 AND §, AyL OTHER LOGATIONS ARE
LOADED NITH THE ZERO CONFIGURATION, AFTER THE TEST ZONE
WAS BEEN LOADED, TWE MEMORY §S RESCANNED, TH]S TIME EACH
LOCATION 18 READ, COMPLEMENTED, READ, AND COMPLEMENTED
(RCRE), ANY LOCATION OETECTED AS BEING D]STURBED BY A
PREVIQUS RCRC OPERATION WlLlL BE FLAGGED A§ AN ERROR,

UPON THE CONCLUSIAON OF THE READ SCAN LOOP; THE PROGRAM
AUTOMATICALLY SWITCHES TO PART 2,

IN PART 2, THE DATA PATTERNS STORED IN MEMORY ARE COMPLEw
MENTED: 1,E,, ZERO PATTERNS ARE STORED IN LOCAT]ONS HAV=
ING AQDRESSES W]TH AN XOR BETWEEN BITS 1 AND 8, ALL QTHER
LOCATIONS ARE LOARED WITH THE =3 CONFIGURATION, THE XOR
PATTERN DISTRIBUT]ON FAOR PART & AND 2 ]S SUMMAR]ZED FOR
REFERENCE AS FOLLOWS)

PART 3
XQR (4 & 8) = =l PATTERN
NG XOR (4 & 8) = 2 PATTERN

PART 2
XQR (4 & 8) = @ PATTERN
NO XOR (4 & 8) = =i PATTERN



(9,4 CONTID)

9,2

93

10,

AFTER MEMQRY ]S LOADED IT IS SCANNED AGAIN WITH A

READ, GOMPLEMENT, READ, COMPLEMENT LOOP AS IN PART 1,

ANY LOCATJON DETEGCTED AS BEING DISTURBED BY A PREVIOUS
RCRC OFERATION |S FLAGGED AS AN ERRQR, BEFQORE WRITING OR
READING ANY LOGATJON ({N EITHER PART) THE PROGRAM

I1SSUES A CALL TO SUBROUTINE XORCK WHICH TESTS BITS 1 AND
8 AND SETS THE XORFLG ]F YWE XOR CONDITION S PRESENT,
SUBROUTINE ERRORA 1S CALLED FQR ANY LOCATJON DISTURBED
FROM THE =y CONFIGURATION, ANQ ERRORB !S GALLED FOR ANY
LOCATION DISTURBED FROM THE @ CONFIGURATION,

THE PROGRAM WlLL PRINT OUT ERRORS AND REPEAT WHEN
COMPLETE WITHWOUT INTERRUPTION, UPON COMPLETION TKE
PROGRAM WILL RING THE YELETYPE BELL AND THEN HALT IF
SWITCH 12 1S PRESENT, A CONTINUE PROM THE HALT

WILL INITIATE ANOTWER PASS,

TM]S PROGRAM WAS BEEN MODJFJED TO PROVIDE WORST CASE NOISE
FOR INTERLEAVED MEMOR]IES, THE TEST DESCRIPTIQN 18 SUBSTANe
TIALLY THE SAME EXCEPT [N AQOITION TO A MEMORY PATTERN
DETERMINED BY THE XOR OF BITS 4 AND 8 A SECOND PATTERN |S
DETERMINED BY THE XOR OF BITS 43 AND 8,

TH!S PROGRAM HAS BEEN MODJFIED TO PROVIDE WORST CASE NOISE
FOR MM11S, MMiiL, MM1iKk, AND MMiiM, THE TEST DESCRIPTION I8
SUBSTANTIALLY THE SAME EXGEPY IN ADDITION YQ THE MEMORY PATe
TERNS RETERMINED BY THE XQR OF BITS 4 AND & AND BITS 8 AND 13
A THIRD PATTERN 1S DETERMINED 8Y TRE XOR QF BITS 3 AND 9,

LISTING



WORST CASE NOJSE TEST

DEMMGE, P11

2o2ge4

200200
200202
200204
£pe206
200210
200212
200214

200246
200224
200232
209236
P0n242
PP0246
20 2%0
252284
PE025%6
220260
PeP262
20264
200270
200274
228276
099304
202306
200312
090314
Pp0320
PEB3I24
200332
2E2334
0208336
220342
200344
200392
222354
200362
20P364
208370
29n372
200400

202249
coepe

Po0024
zo0264
AROoe
200423
200405
202156
n1747¢
1775644
177566
177570

812767
042767
2427086
L2722
004767
noB432
aLzreé
pLo6Ry
25723
200240
pRB775%
162703
pp5737
zRL407
p2y727
201405
162703
age4c2
162703
pLO3ey
P12767
200427
2gapeQ
PR58777
P01407
227767
103403
017767
o0rg20
295777
r@L427
727767
103423

MAINDEC=11«DZMMGwB

202156
017470
gp21i54
pB2460
081450

202384

peoRa4
pooR42

oo004z
002734
00300
177662
po1L%6
177652
177644
177634
177624
177616

1777602
177754

peL346

177652

177632
177622

177604

WNLIST
WTITLE

MACY13,616

SEQ

WORST CASE NC}SE TEST
JCOPYRJGHY 1972, 1971, 1972 DIGITAL EQUIPMENT CORP,, MAYNARD, MASS,

16=MAYa72

11112 PAGE 1

MAINDEC=11#DZMMG=B

JPROGRAMMERE JOHWN RODENHISER/JIM LACEY

NQP =242

ENABL
, 80

ABS

JTRAP CATCHER @176

LOLMTI
HILMTY
TCSR1
TDAR!
SWREG}

START)

STARTLI
SEEI

TLGH

ST

HISETI

) B4
TLG

, 9200
BR

BR
BEFA
17470
177564
177564
177578

MoV
MOV
MQV
MQV

“JSR

BR
MOV
MRV
ST
NQP
BR
58
78T
BEQ
CMP
BEQ
syB
BR
sye
MQV
MOV
BR
MALT
187
BEQ
CMP
BL0
MOV
HALT
TST
BEO
CMP
BLO

STARTY
START

#QEFA,LOLMTY
#L7470,HILMT
#BYFFER, X6
¥MSG2,X2
X7)TOF

STL
#BUFFER, X6
X6, %3

(%3)+

SEE
HA %3
PHA2

51
SR42,¥ENDADR
LY

#1500, ,%3

$2

#300,%3

X3 HILMY
#QEFA,LOLMT
PARTY

8SWREG

HISET
@SWREG,LOLMT
HISET

OSWREG,LOLMY

®SWREG
CONSET
@®SWREG, LOLMT
CONSE?Y

JSET THE S§P

ITEST POINT IN LOWER BANK
ites?

[PRECAUTSONARY DELAY

INO TRAP, GONTINUE
JTRAPPED, SETUP CORE LIMITS
JLOADES BY A MONITOR?

JBR IF NO

JYESeweWAS 1T DDPL?

IBR {F NO

JYES=weSAVE CORE FOR CWAIN MODE
JSRIP NEXT I/N

IPROTEET THE LOADERS

ISET MILM?

JSET LOLMY )

JBRANCN TO TEST START

JWAIT FOR CONTINUE

JLOO0K FOR LOLMT

JOEFERRED

JOMN LOLMT INPUTHO>TERMNL
JLOLMITCTERMNL USE LMT DEFINED
JLOLMTH>TERMNL STORE INPUT
JWALIT POR CONTINUE

ILOOK FOR WILMT

JDEFERRED



WORST CASE NOISE TEST  MAINDEC=1i«DZMMGeB MACY11,616 16eMAYe72 11112 PAGE 2
DEMMGB, P13}
220472 717767 177636 177578 MOV SSWREG ,HILMT SSTORE INPYT
292418 722020 CONSETI HALT JSET UP CONTROL SW]TCHES
oP4a12 7127687 221332 281178 PARTI oy #XORCK, XOR JINIT £ AND 8
JPARY L TEST s WRITE CHECKERBOARD
232420 716730 177540 PARTLI MOV LOLMT , %0 sINITIALIZE TESY AREA
2on424 004777 221160 PlAL JSR %7,@%X0R {GET XOR OF ADDRESS BITS 1 AND 8 (13.8)
2ae4%g 205767 Q01156 ST XORFLG JTEST XOR BIT TO DETERMINE IF ALL 4’S OR ALL 2’'S WRITTEN
P2N434 #D1423 8EQ P18
200436 012720 177777 “Qv gl ,(0)+
PPP442 220408 B8R |4
PpA444 V2SP2D P18 CLR (2)+
PP2446 720067 177534 CMP X0y HILMT FDONE ALL MEMORY?
BoeaS2 101764 BL0S PLA INO
P304%4 @12767 177782 @@L122 MOV ¥=37,CNTR SINITIALIZE LOOP COUNTER
PR0462 RP16700 177516 PiCH MQV LOLMT, %2 FREINITIALLZE TEST AREA
2PR&6s 0CR4777 PBLLL6 P1D1 JSR %7,0X0R IGFT XOR OF BITS 4,8 (43,8)
PEe4Y2 2035767 001114 TST XORFLG
Bar4Y6 031407 8EQ PLE
230508 024027 177777 cMP axXD, #wy JREAD CHECK
28504 00240} BR Y
2009506 205710 PLE TSTY oxD JREAD CHECK
2095128 001404 BEO PLF
POB5L2 204747 0200756 JSR %7,ERRQR fHAVE ERRQR
200516 QPBLAT 177676 JMP PARTS
Ppes22 @0%729 PiPy ST (2)+ JINCREMEN? TEST AREA
oQ0524 220067 177486 CMP XD, HILMT JDONE ALL TEST AREA?
220538 101756 8L 0S PLD INO
POP532 932777 pO40pP@ 4177454 BIT #4000, 0SWREG JTEST SWi4 TO LOOP ON PARY 1 READ CHECK
200540 00L3I5P BNE PLC
PPD%42 0R%267 DOLD3S INC CNIR jo TO LOOM COUNT
POOS46 QLIS BNE PG JREPEAY TEST
J2ND HALF OF PART { TEST
JREAD, WRITE COMP, READ, WRJTE CoMP
000589 016700 177430 PLGI MO LOLMT, %2
POV5%4 AQ@4777 pOLe3L PiKk} JSR X7,®X0R
220540 0AB%787 pOLR26 TST XQRFLG
PO0584 2P1403 8EQ PLK
222566 012720 4177777 MOV #0l,(0)*
202572 000403 BR Y
222574 0pP5020 PLK ¢ CLR (2)+
PP0576 020067 177404 cHP KB HILMT
PPR6P2 1017684 BL0S PiH
PPRsB4 012767 177750 Q00772 MOV #=38,CNTR
PaAP6L2 QL6780 177366 PLLE MOV LOLMT, %2
200616 04777 0OP766 PiM} JSR X7,@®X0R
PPP622 005767 0PD744 TST XORFLG
PER626 0PL406 8EQ PLN
Po06e3y 0221010 CMP *%0,0%p JREAD
poPe32 205110 CCM *XD FWRITE COMPLEMENT
poPe3s 735710 TST 17} JREAD CHECK
PER636 PRLB1L BNE PLP
PoR64B MB5120 COM (2)+ JWRITE COMPLEMENT, +2 T0 LIMIT
PEr6d42 700413 BR PLR



WORST CASE NOISE TEST MAINDEC=11=DZNMMGB MACY14,616 16eMAYe?2 11152 PAGE 3

DEMMGB,P1y
P00544 221210 PLINI CMP eX0,08Xy JREAD
Par6d46 205110 COM %0 JWRITE COMPLEMENY
2o0esp 721027 177777 CMP XD, #ey
222634 291292 BNE PLP
222656 035122 coM (2)+ JWRITE COMPLEMENT, +2 TO LIMIY
220680 020404 8R PLR
202662 7247687 Q200626 PLP} JSR %7 ERROR
2P2666 220167 177656 JMP PLG
000672 020267 177340 PiR1 CMP %Oy HILMY JOONE ALL TEST AREA?
ep0676 101747 BLOS PM JNO o
C20708 ©32777 PR4Bp0 477306 817 #4000 ,0SWREG JTEST SW 11 TO LOOP ON PART & READ, WRITE COMP, READ CN
eoR706 €0L344 BNE Pl
202749 003267 Q00670 INC CNTR y+1 TO0 LOOP COUNTER
200744 004336 BNE Pil JREPEAY TEST,
220746 000400 BR PART2
JNOW DO PART 2 WHICH 1S COMPLEMENT PATTERN OF PART ¢
200720 016700 177267 PART2) MOV LOLMT, %0 PINITIALIZE TEST AREA
poee724 0D4777 0ORLED P2A} JSR %7, @XQR JGET XOR OF ADDRESS BITS 4 AND 8 (43 AND 8)
PO0738 @P5787 QPRB6B6 TST XORFLG ~ JTEST XOR BT TO DETERMINE IF ALL 4'S OR 2'S WRITTEN
POR734 001402 BEQ P28
P0R736 005920 CLR (2)+
PO2740 00R40Q B8R 8
BDO742 012720 177777 P28} MOV #ol,(0)+
200746 020R67 177234 ~ CMP XD HILMT FDONE ALL MEMORY?
222752 101764 BLOS P2A INO
PoB7%4 DL2767 177780 0008622 MOV #e30,CNTR FINITIALIZE LOOP COUNTER
PEe762 016700 4177216 P2CH MQV LOLMT, %0 JREINITIALJZE TEST AREA
PRO766 @R4777 0QDO6L6 P201 JSR X7, 8X0R JGET XBR OF BITS 4 AND 8 (13,8
PoO772 0©R5767 L0644 ST XQRFLG
0pr776 0GQL402 BEQ PQE
2oipoR 005710 TST 131} §RPAD CHECK
P01002 000402 BR Y
001004 024027 177777 PRE) CMP eXD, ¥ny JREAD EMECK
201910 2D1404 BE® Par
POLPLe 004767 0QR4B4 JSR %7ERROR JHAVE ERROR
PP1o16 ©DOLET 177676 JMP PART2
Ppipe2 005720 PRFI TST (0)+ JINCREMENT TEST AREA
PP1324 020867 177186 CMP KO )HILMT 1DONE ALL TEST AREA?
21030 1017%¢ - BLOS P20 : FNO :
P21p32 032777 004000 177154 BT #4020, 8SWREG JTEST SW18 TO LOOP ON PART 2 READ CHELK
Pp1p48 021350 BNE Pac
P01042 005267 0PB536 INC CNTR soi TO LOOP COUNT
P01046 001345 BNE P2c JREPEAY TEST
JSECOND WALF OF PART 2 TEST
JREAD, WRITE COMP, READ, WRITE COMP
001050 016700 177130 PRGI MQV LOLMT, %0
opip%4 204777 0R0530 P2H1 J8R X7,8X0R
P01p6Q Q05767 pOQ526 TST XORFLG
PO1pe4 0Q1402 BER P2K
001g&6 025020 CuR (9)+
2P1079 ©P2402 BR A
20LQ72 0312720 177777 P2K} MOV #el, (@)

001076 120067 1771p4 CMP X0 HILMT



WORST CASE NOJISE TEST MAINDEC=11=DZMMGe3 MACYL1,616 16eMAYa72 1i1i2 PAGE 4

DEMMGE,P1}
221102 121784 8,08 P2H
221124 @12767 1777%Q0 @R3472 MOV #=30,CNTR
231112 2167289 177266 P2L! MOy LOLMT, %0
231116 CP4IT7T 320466 P2My JSR X7,@X0R
221122 205767 220464 ST XORF|.G
eai1126 21427 8EQ P2N
231130 £21p10 cMP aX2, %0 JREAD
21132 795119 coM %2 JWRITE COMPLEMENT
201134 221@27 177777 CMP XT, #ey
221140 CO1P10 SNE p2pP
2oL1142 005120 coM (8)+ JWRITE COMPLEMENT, +2 TO LIMIT
21144 092412 8rR P2R
213146 2210410 PRN1I CMP X2, X0 JREAD )
2011%9 005110 cOM *%0 JWRITE COMPLEMENTY
231182 P@574@ ST LY 14
2211%4 291002 BNE PP
231186 9205120 COoM (g SWRITE COMPLEMENT, 2 T0O LIMIT
2211640 0200404 8R p2R
BPL1682 0OP4767 0DD3IBG pam; JSR %7, ERROR
P21166 000167 177656 JMP P26
P2L172 MB20267 1770410 P2R1 cMP XB,RILMT JDONE ALL TEST AREA?
221176 101747 BLOS P2M INO
0212009 032777 0R4RED 1770206 BIT #4000, 9SWREG JTEST SW 14 TO LOOP ON PARY 2 READ, WRITE COMP, READ CHE
001206 MPL34Y 8NE PeL
Ppi210 00%267 0200370 INC ENTR JINGREMENT LOOP COUNT
gp1214 201336 BNE P2l JREPEAY TEST
PP1246 222767 001332 0PDI6A cMP #XORCK, XOR IWAS THIS PASS WI!TW 1 AND 82
201224 201p0% BNE Pi J3R 1F NO
21226 212767 204370 0DOIS4 MOV #XORCKA, XOR JSET XOGR POR 8 AND 13
PPL234 0QQCL67 177360 JMP PARTY
PEL240 0822767 2041370 Q00342 PL} CMP #XORCKA, XOR FNAS 1T WITH 8 AND 13
291246 PBLOOS 8NE RBPC §8R IF NO
PP12%8 212747 ppL434 pPA3I3R MOV #X0RCKB, X0R JSET XOR FOR 3 AND 9
BP1286 00147 4177136 JMP PART1
B@1262 185777 176722 RBPGI TSTB eTCSR
p@1246 10828379 BPL (od )
231270 0812777 008287 474744 MOV #207,07TDBR JRING BELL
PL276 232777 DLoCe@ 476710 CONTCKI BIT #100022 ,#SWREG JTEST SW 12 TO HALT AT END OF TEST
221304 0OR140% 8gQ  é
2P1306 0P2000 HALT
BEL31e 0137282 020042 MOV ®2#42,%2
PE1314 0Q14024 : BEQ DOAGN
PR13L6 204712 ENDADRY JSR %74(2)
0P1320 0QP240 NOP
2P1322 0Q0240 NP
221324 Q0240 NQP
PP1326 @PGL47 1770640 DOAGNY JMP PART
JSUBROUTINE XOR CHECK BETWEEN ADDRESS BITS 1 & 8
2@1332 02085047 0Q002%4 XQRCK] CLR XORFL.G JRESET THE XOR FLAG
#p1L338 2730005 MOV %04 %5 JSETUP MASK FOR 3RD OCTAL DIGIT
PPL34Q 042705 177377 BlC #177377,%5 JMASK BIT 8
PpL344 220305 SWAB X5

Q1346 0CR6105 ROL %5 JROTATE BIT 8 INTO POSITION TO XOR WITH BIT 1



WORST CASE NO]SE TEST

DEMMGB, P11

021330
£o13%2
D3LIBE
Pe1360
21366

001370
001374
PR1L376
2@1402
Pgl4p4
201406
201410
2p1442
PP1414
221416
pg14e22
Po1424
2o1432

PP1434
P21440
PP1442
001446
PPL14%02
PP14%2
P014%4
PRL4%6
PR1462
P@1464
PP1472

201474
episoe
Bois5e4
p@1512
21542
Bpis20
ggi1324
R@1532
2P1534
0015490
po1542

201546
201552
2R15%6
0p1560
0p1564
2g1570
201576
o160
0p1602
o164

260005
232725
291423
812767
con207

205047
730025
242725
PQ6p05
Q6005
Co6005
PP6o05
Po6205
060005
r32705%
PP1403
012767
000207

205067
40005
p42705
200385
PR61D5
206105
260005
232795
001403
042767
op@2e7

232777
201406
105777
108375
042777
212702
232777
201016
204767
210002
004767

012702
204767
211002
Bo4747
204767
232777
0140}
000000
7ee207
2gopoD

MAINDEC=11=D2MMG=B MACY14,616 16eMAYa72
ADD %04 %5
ounge2 BIT #2,%5
BEQ XORCK}Y
177777 @pB224 MOV #=1,XORFLG
XORCK1} RTS X7
§XOR CHECK FOR B!TS 13,8
2008216 XORCKAI CLR XORFLG
MOV %0, %5
157777 BIC #157777,%5
ROR %5
ROR %5
ROR %5
ROR %5
ROR %5
ADD X0 X5
o240 BIT #400,%5
BEQ X0RA
177777 @ROL&R MOV #a1,X0RFLG
‘ XORA| RIS %7
JXOR BITS 3
90192 XORCKB}) CLR XORFLG
MOV %2y %35
176777 BJC 4176777,%5
' SWAB %5
ROL x5
ROL %5
AQD X0 %5
poowLo BlT 1P ,X5
BEQ X0RB
177777 @p0L20 MOV ¥sl,)XORFLG
XQRB1 RTS X7
JERROR A & B SUBRQUTINE
pR20p8 176512 ERRORY BIT #2002,8SUREG
BEQ ERRQRA
176500 TSTB #TCSR
. BRL yud
poo2eY 476472 MQV #207,0TDBR
202010 ERRORAI MQY ¥MEGL, X2
ge0opl 3176462 BIT #20000,8SWRES
BNE SWCHK
pPPBL%E WSR X7, TOP
MOV X0,%2
goDD4s JSR %7,PRTAB
200006 MOV K6, %2
po02p4 JSR %7,SPACE
MOV ®%2,%2
200030 vSR %7,PRTAB
008146 JSR %7, CRLYF
190000 4176416 SWCHKY BT 4100000,8SWREG
BEQ 4
HALT
RTS %7
CNTRI 2

112
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yADD BIY 4 TO CIV 8
JTEST FOR XOR

JXORFLG = =1 |F XQR WAS MEY

JTEST SWITCH 9 TO RING BELL ON ERROR

ISET UP INMIBIT PRINT MASK IN PTSWCK
JUP, GO CK ERROR CONTROLS

JQK, GO PRINT ERROR MSG

JGET ERROR ADDRESS

Y68 TO PRINT ROUTINE

G0 PRINT & SPACES
JGET ERROR DATA
}GO T0 PRINT ROUTINE

JAND WITH HALY ON ERROR SWITCH
JSKIP NX IF NO SWITCH

JRETURN T8O PROGRAM



WORST CASE NOISE TEST

DEMMGE ', P11

poui6ené
ga1610
egple12

221614
221622
221626
221630
Po1634
221636
Po1642
PPle4é
201682
pR1636
poLeed
201664
221670
201674
221676
221722
0p1706
2p17482
2oi742
201714

2p1746
BRL724
opi1726
2P1732
PoL734

PR1736

op1742
PR1746
po1730
pgL784
PR17%6
ep1760

Pp1762
21746
2p1770
pRL776
202909
eo2g0e
2R2p04
222005
eglase
2p2g46
2p2p24
27831

2030°2
201332
coeece

212767
03,0267
2850¢c2
206167
eoo4LR
206167
26167
206167
nye7eg
pl6iee
242702
252702
105777
100375
110277
2053647
@21353
epge2e?
opooeo
oe0eeD

142777
04,0246
PB4767
pL2602
000402

p1270¢

185777
160373
112277
1098712
20437
ppeze?

105777
120375
116777
205322
81370
ope2e7

240

pLs5
851175
22049

740582

114
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JespsasschbarsbruasasPRINTING SUBROUTINESencanapndstonnastatads

ISETUP FOR SIX DIGITS
FSAVE THE [NPUT

jPOSITION THE SJGN BIY
JPOSITION NEXT DIGIT

JPORM THE QIGIY
JEXTRAET THIS DIGIY
YGONVERT 0 TTY CODE
JWALIT ON TWE TTY

JTYPE THIS DIGIT
ILAST DIGIT TYPED?
fBR IF NO

JPRINT A MESSAGE=wX2 POINTS 10 THE FIRST CHARACTER
INOTEL THIS ROUTINE WILL ALWAYS START WITH A CR & LF

sCLR INT, FLAG

fSAVE THE MESSAGE POINTER

160 DO A CARRIAGE RETURN & LINE FEED
SGET THE MESSAGE PQINTER

1GO PRINT THE MESSAGE

A GARRIAGE RETURN & LINE PEED
DOES NOT START WITH A &R & L

F
FWAIT ON YTY DONE FLAG

iSEND A CHARACTER
JOHECK FOR THE END MARKER

100 MQRE?
JBR IF YES

BADICIS»CI2>

MAINDEC=11=DZMMGwB MACY13,616 16=MAYa72
BELLCT: 2
X0R 1} XQRCK
XORFLGI 2
JPRINT TWHE CONTENTS OF X2 AS AN OCTAL NUMBER
#2232p6 002072 PRYABI MOV #8,B8INCT
poBRes MQV %2, T00DLE
C\R %2
222256 RO TOODLE
BR FORM
gooos82 MKNUM} ROL TOQOLE
200044 ROL TOODLE
oo0824R RO T000LE
ooo034 MQV TOODLE %2
FORM{ ROL X2
177770 BIC #177778,%2
poB240 BIS #260,%2
176314 WAITLY TSTB @TCSR
BPL WATTY
176340 MOVB X2,8TDBR
02206 DEC BINCT
BNE MKNUM
RTS X7
TOODLEY 2
BINCTI @
poRLY?7 174264 TOR} Bjce #177,07CSR
MQV X2:=(6)
pooons JSR X7, CRLF
MQV (6)+,X2
BR TOPL
JENTER HERE FOR
p02025 CRLF MOV #SCRLF,X2
lL&KE "TOP" BUT
176242 TOPL TSTB aTCSR
BPL TOPY
176236 MOVB (2)+,07TDBR
TST8 (?)
ENE TQPY
RTS X7
JTYPE SPACES AS DETERMINEDR BY %2
176222 SPACE| 7TSTB #TCSR
BPL SPACE
gO2DLE 176214 MQVB $SPACE,®TDBR
DEC X2
BNE SPACE
RTS X7
SSPACEY ,BYTE 2482
pRARL2 SCRLFI LASCIZ <i5»<i12)
P47522 020122 MSG1l (ASCI! JERROR
P20040 20040
Poa504 212
241517 052101 +ASCIZ  JLOCATION

DATAICL32C12)



WORS, CASE NOISE TEST
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222036
P02p44
Pe?20%82

2220%4

9092154
222156
222160
202166
202174
Po2202
002210
2P2216
PP2224
292232
022237
202244
p@225%2

202240.

Pp22646
Pp2274
poa3p2
PP2340
202345
go2322
R22330
022336
Pp2344
gp2352
002360
202366
202373
202400
002406
2p2414
202422
BR2430
22436
PR2444
P@2482
Bg2460
202443

247511
742040
rpegie

7000022
202154
200020
200000
742523
n47515
242104
46040
020123
n53523
P3040
p42524

123
253517
746511
peoLLe
243505
250040
P41440
p52516

123
250120
46511
P2P116
243505
p50040
B41440
p52516

128
247111
42116
p42504
252403
P44514
N53440
042502
P31040
P33468%

b
pp000}y

MAINDEC=11=D2MMGeB

20116
252101

20124
254522
242522
P4a6511
244526
252143
243505
pO&522
p5210%
254105
252111
253523
040440
742522
p4a71L7
204505
p52108
231405
P92111
253523
P40440
242522
47117
224305
242116
042105
p474%87
252123
253148
p44545
46111
n54440
232481
P33444
00012

p2oo4n
206584

#42545
#40440
#5452%
252111
#2010}
44109
25151}

212
pesp4w
046040
P4dq4p
251055
242116
254523
p44524

pLe
252440
Pa604p
p4444p
51053
p42146
294523
p44524

21¢
243105
340440
pe0122
952522
p2o10d
251524
pR0114
252105
P26466

I

QEF!

BUFFERI
QEFAI
MSG21

MACY11,646 16eMAYe72 311112 PAGE 7

éEVEN

JEQEF+100

2

7

,ASCI] JSET MEMORY ADDRESS LIMITS VIA SWITCH REGISTERIC15><12>
,ASCI1 JSET LOWER LIMIT IN SWsREG AND PRESS CONTINUE}¢15><12>
,ASCI] JSET YPPER LIMIT IN SWeREG AND PRESS CONTINUEIC15><12>
JASCI] JUNDEFINED AND7OR OESTRUCTIVE LIMI?S WILL BE SET 2156s174708;
(ASCIZ A5

1END



WORST CASE NOISE TES?
SYMBOL TABLE

DEMMGB, P11

BELLCY
CONSEY
ENDADR
WILMT
MSG1
PARTY
PlA
PLE
PiK
PP
p2c
P26
paM
QEF
SPACE
SWEHK
o
WAITY
XORCK
XQRF G
$2

ERRORS DETECTEOD!

201408
20p4ale
204316
222206
gr2a30
202420
200424
22233808
2790874
pe2662
200762
geLase
gaL41e
P22054
peirée
peisre
J2g264
221470
201334
901612
or@g32¢

MAINDEC=14°02MMG=B
BINCT 081734
CONTEK 831276
ERROR 231474
HISET 229362
M§62 232160
PART2  gedrae
PLB p234a4d
PLF 220522
PilL 20B6Y2
LR 220672
P20 202766
PN eo1a54
PN 231146
QEFA 822156
START 200216
SWREG  2@22(¢
YOODLE 821732
XOR 281630
XORCKA  @@137¢
SCRLF 002008
' x 202470

MACY1L,616
BYFFER 202154
CRLF 221736
ERRORA 201520
LOLMTY 200204
NOP s 008240
PRTAB 201614
PiC 0B0462
P16 200550
PLM 202616
P2A 220724
P2E 201004
P2K goie72
p2P 201162
RBPC 001262
STARTL 000252
TCSR gop212
ToP 2091746
XQRA 201432
XQRCKB 021434
SSPACE  P02004

16eMAYe72

CNTR
DOAGN
FORM
MKNUM
PART
P3
PLO
PiH
PN
p2n
p2r
p2L
p2R
SEE
L3 £
TDER
TO0PL
XORB
XORCKY
1 39

1i1f2 PAGE 8

BB1604
p01326
901656
2081636
go24L2
peL240
pevacs
goess54
paps4d
p2p742
peive2
gaLLLe
paLL7e
pAD256
BRR3I3T4
pee21d
paL742
pRL472
gR1366
pRo3Le



o ]
WORST cAf TIISE TEST  MAINDEC=11eDEMMGeB macvit, 616 168 Yar2 1ijiz2 eace 9
BZMMGB, PL.

#DEMMGB; DEMMGBDZMNGB /S0,
RUN=TIME} 1 3 D SECON3S
CORE USED:T 3K



