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138 PAGE 3
&

141 ARE FOUR (4) MODULES u:x N THE CACHE UNIT:

142 CCB CACHE C

m COP 8nc+£ onm PATHS eonnom

145 3?" cﬁ‘éﬁ %?' 'Ewseoago rus PROGRAM, DEKBC
146 1S oesmr:o T0 TEST THE FIRST THO OF aonkos THE
147 PROGRAM %JE% GNED TO TEST TI-E LﬂST ebnm
148 NOTE THA HAS gf.zu DIVIDED xuro ruo STAND
149 ALONE Paocnms nssocm MODULES IT SHOULD
150 NOT BE RSSUMED THAT nmrcumnoou.sls HORKING AFTER
151 HAVING RUN ONLY OF THE PROGRAMS! BOTH PROGRAMS SHOULD
1582 BE RUN' FOR mmrmmxmmmzs
153 norrw-:ogtnrngr * COMPONENT gca (CACHE CONTROL)
154 BOARD nom: sm.v me s m HAS acsu oxvmeo
iss INTO T0 mmu; 5 nx:gt m T

i BbaRDs | 1 i W one m&nﬁ"%% 'ﬁﬁ BoRR0S DulTH
129 DENSE.  TROSHT ux “x"“ 07 HREDE “?En“""r 75 IF DEKBD o
160 RUN aéro&s lcsc m W!m FROM xagz

{gé NOT BE smcn.v turm

163

164

{ss 2. REQUIREMENTS

129 2.1 EQUIPMENT PDP 11470 CPU MWITH OPERATORS
igg CONSOLE LA30 OR EQUIVALENT TERMINAL.

170 KBC H
171 &Sums %"% agm | "f ﬁ? %TH nf'ﬁ %’éunt %
ig nm-: IS n MINIMUM OF aak MEMORY IN WH

174

175 m mggrw PROGRAMS THIS ASSUME
i% T MEAN rm'urm}rl:m" 50 Dinch I sanE
178 g ¥t 3&: Etm oF ncfgz Bi%ig s'é'v.lo'il
ig smm nusr al-:'“'!E IF THE sg
181 *o Wﬂiﬂ RUN ”?Eé: ozmgp'f
182 nsxaoI FIRST. BUT IF THE CPU CAN BE
ias nssunsnr & BEF T - "Eamm T°MN$

1 : Lﬁoﬁz ' INF DEKBD RSSUME
186 "MUCH OF WHAT IS TESTED IN DEKBC IS OPERATIONAL
ig - roa oomc ITS FAULT ANALYSIS.

igg 3. LOADING PROCEDURE

{35 3.1 METHOD (TO BE SUPPLIED)

183 4. STARTING PROCEDURE
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196 PAGE 4
197
198
199 5.3 STARTING RDDRESS 200

ng AND OPERATOR ACTION BOTH PROGRANMS
CRN BE ST ED BY:
LORD PROGRAM INTO MEMORY
LORD ADDRESS 200
SS START

LW

OOP UNTIL THE
L THE

%“é“hﬁ‘"ﬁs S e 1L
Sifron 360 e SilTew AEL Le"”f“ﬁ%'l?“ THEN o)

S

210
211
£18
514 WILL RE rus MACHINE FIRST
gig oommon:uw(sessxm
217
gig k OPERATING PROCEDURE
5.1 OPERATIONAL SWITCH SETTINGS FOR DEKSC:
gast 1o g
(1= NHIBIT Esgon TYPOUTS
SW<12) NOT USED IN DEKBC
SWc11>=1 INHIBIT ITERATIONS
§=< =1 R ERROR
(9 =] L OR
SH(B =1 LOOP ON TEST IN SW<7:0
SU<7:0) TEST NUMBER FOR LOOPING WHEN SW¢8>=l
DEKBD USES THE SAME SWITCH SETTINGS RS DEKBC EXCEPT
SW<7) =1 W ogEnmoa INTERVENTION NEEDED

5.2 SUBROUTINE RBSTRACTS BOTH DEKBC AND DEKBD
USE THE FOLLOWING SUBROUTINES.

gl W L

L 2 AR e SRR L

b
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235

SCOPE THIS_SUBROUTINE IS CALLED (VIR AN I0T

[EtRgrion 67 T8 S O e e on
FOURCE&Og?NGOFO}.‘%% ON TEST, ITERATION, AND SETS

S.2.3 _ERROR THIS_SUBROUT INE IS CALLED (VIR AN EMT
INSTR!.ETION) T0 TYPE OUT ERROR REPORT. IT

% OPERATIONAL UNCTIONS OF ING ON
ERROR NHIBITING ERROR PRINT OUT, LOOPING
BELL ON ERROR, ETC.

TRW CAT CPER THIS CONSISTS OF A '.+2'
BY A HALT INSTUCTION REPERTED FROM LOCRTION
FOR THE PURPOSE OF CATCHING

776
TRAP TO A VECTOR. SUCH A TRAP WILL RESULT
VE SS PLUS TWO (2).

R ERERFRRRELA S s

un
g
an
S
-
=g
w
g
A
w

S.2.7__ MON oa OR L RESTORE THIS PROGRAM
IS FIRST SAVES TI'E ENTS OF THE
HIGHEST 1.5 (DEC) 28k,

THESE _ LOCA FE% OR
HONI;M b‘n‘ﬂé SYS%O RESTORE TH“E OR

SH(l.E)-l (SEE 4.4 MD s.1).

k. ERRORS

6.1 ERROR HALTS ONLY TEST NUMBER 14 IN PROGRAM
DEKBC, THE MAINTENANCE REGISTER COUNT PRTTERN TEST,

it A R L
3
g
-
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HALTS THE PROCESSOR IN THE SITUATION WHERE IT CAN'T
CLEAR THE MAINTENANCE REGISTER. HERE PROCEDING WITH
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PAGE &

THE PROGRRH'S EXECUTION WOULD PROBARBLY BE FATAL, SO
A HALT IS EXECUTED! NO OTHER TEST IN EITHER PROGRAM
SHOULD HRLT UNDER ANY NORMAL ERROR DETECTION.

b.2 ERROR RECOVERY IF_ NONE OF THE ERROR
PERTAINENT OPERATIONAL SWITCHES ME BEING USED mEE

WL W W W
e Pme P e o s ot Pt Pt
OO NOUN L WY

320 PROGRAM WILL EITHER RESUME THE TEST MADE

321 ERROR C“"B OR START EXECUTION OF me rssr FOLLOWING
322 THE TEST DURING WHICH THE ERROR CALL WAS MADE
323 DEPENDING ON WHETHER OR NOT THE ERROR WHICH WAS
324 DETECTED (OR EVEN THE ERROR CALL ITSELF) WRS FATAL
395 T0 THE TEST WHICH MADE THE ERROR CALL. IF THE HALT
326 DESCRIBED IN 6.1 ABOVE IS EVER sxscurso T0 USER CAN
327 RESUME, IF HE IS BRAVE, BY HITTING THE CONSOLE
328 CONTINUE suncu IF ANY OF THE PERTAINENT CONSOLE
329 SWITCH SETTING ARE SET SEE SECTION 5.1 FOR A
%3‘1’ txagscaxpnou OF THE ACTION TAKEN WHEN AN ERROR CALL

Fs RESTRICTIONS
7.1 STARTING RESTRICTIONS NONE

. OPERATING_RESTRICTIONS THE MONITOR OR LOADER
WHAT EVER IS IN THE F

7.
(OR
S0 ThaY. thE DS ¢
BY TYPING CONTROL-C (QC) (EYEER N R o TS
CONTRG.WOM‘“?CSLLY% BACK TO I?aHHEN TESTING

IS RESTORED
GIVEN T0 IT BY TIIE END OF PASS ROUTINE .

U)l"'
S
;§§§
o
B ;
232
Sy
S
D0 X

MISCELLANEOUS

8.1 EXECI.IT ION TIME FIRST PRSS UNDER 30 SECONDS

FOR__BOTH_ PROGRAMS. BUT THIS IS DEVICE DEPENDENT
(SEE _TEST 31 AND TEST 32). SUBSEQUENT PASSES UNDER 2
MINUTES FOR BOTH PROGRAMS. (MORE EXACT EXECUTION
TIMES WILL BE LATER SUPPLIED).

8.2 STACK POINTER IN BOTH PROGRAMS THE STACK
POINTER (R6) WILL BE INITIALIZED TO LOCATION 1500.

8.3 PASS COUNT BOTH PROGRAMS WILL TYPE OUT THE
PASS COUNT AT THE END OF EACH PASS.

8.4 ITERATIONS EACH TEST HRS BEEN ASSIGNED AN
ITERATION COUNT WHICH WILL DESIGNATE HOW MANY TIMES
THAT TEST IS TO BE EXECUTED ON ERCH PASS. NOTE THAT
ON THE FIRST PASS THE ITERATION COUNT IS OVERIDED BY

oAl EF S
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RUN FLRGS ARE SET
HE

‘I' PROG
UNCTIONRLIT CAC
REGISTER IF R TEST DETERHINES TMT ] PRRTICULER
REGISTER IS NOT FUNCTIONAL IT SETS A FLAG WHICH
DESIGNATES THE REST OF THE PROGRAM THAT THAT
REGISTER DOES NOT WORK PROPERLY. SOME TESTS WHICH
RELY ON THE REGISTERS TO BE FUNCTIONAL WILL TEST
THESE FLAGS IF THEY FIND THEM TO INDICATE THAT A
%g‘lrgTER THEY NEED IS BAD THEY WILL SKIP TO THE NEXT
PROGRAM DESCRIPTION
9.1 DEKBD

COPYRIGHT 1975  DIGITAL _ _EQUIPMENT

CORPORATION MAYNARD, MASS. 01754
COPYRIGHT (C) SEPT 1i, 1975 DIGITAL
Ef%q T CORP.  MAYNARD, MASS.

PROGRAM BY ANTHONY S. VEZZA
THIS PROGRM WAS ASSEMBLED USING T
11 WAl SYSMAC PRCKR&
(MAINDEC-11-DZGRC-A3).

CACHE SS_MULTIPLEXER, AMX, CPU

TEST WE
IIPUTS TEST FLORTING ONES

mxs rzsr IS A TEST OF BOTH THE AMX
ERRCR

%é& REGISGEI!RQTE‘BM Tﬂ M?F

CONTROL LINE
PRRITY ERROR IS FORCED AT ERCH,
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THEREBY LOCKING UP_ THE ADDRESS ON
THE OUTPUT OF THE AMX IN THE ERROR
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PAGE 9

nonnsssmngcxsrsn n:s MANNER IN
R X
xs iFIFTIT Iﬁo" 32"5'% sstTns
M 33 TEH

8
€%
RS9
A
"2
2
2

§
:
82
A
g@zg

g

-4

M

w
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INST TéON 1
FOLLOWINT THIS

;
;
2 g

=

B

i-h-
=

]
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=i
)

82

a
%
gﬁ
§~
R
2

T SRR 8 G S B

SHIT WHICH HAS BEEN DESIGNATED FOR

TESTS HEN*CH

SS_MULTIPLEXER, AMX, CPU

TING THE EXECUTION OF
OF MEMORY

TEST g CACHE
INPUTS TEST FLOATING ZEROES

WHICH 15’ CRRRIED OUT USING THE SAVE
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METHOD RS IN THE PREVIOUS TEST ALL
THAT IS ODIFFERENT IS THE SERIES OF

c\"l

nr.)‘
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543 PAGE 10
24e

sug ]r’EST %sses WHICH IS USED.

248 | "Eoucu ??E 6‘8: 9:8&5"?8 pk88uEE
£ THE HERE A ZERO WIL
§50 BE n.omso rmoucn A FIELD OF ONES
3555 &msss%xcu“n;; yztnoonssses .
1 777776
SSH 1777776 3777776
€55 7777776 17777776
33 EACH OF THESE PATT IS TAKEN AND
557 A ZERO IS FLOATED THE FIELD
: OF ONES TO PRODUCE A TEST ADDRESS.
53]

TEST 3 CACHE ADDRESS _ MULTIPLEXER, AMX
UNIBUS INPUTS TEST FLORTING ONES

THIS A TEST OF 1 INPUTS
TI'E T%S#“I S IDENTICAL
B g e e TG
RADDRESSES  WERE REFEREI’BED“?R(XJGH

o
Pe

MEMORY

CPU T0O THE CRCHE. HERE THE TEST
ADDRESSES WILL GO THROUGH THE MEMORY
MANAGEMENT

UNIT ONTO THE _ UNIBUS
WHERE THE MAPPING BOX WILL SEND THEM
TO THE CACHE AS UNIBUS REFERENCES.

TEST 4 CACHE SS  MULTIPLEXER, AMX,
UNIBUS INPUTS TEST FLORTING ZEROES

THIS IS R TEST OF THE UNIBUS _INPUTS
T0 THE AMX. THIS IE'?' IS IDENTICAL
1’0 T?TE IN EVERY THING _IT DOE
THAT _ TEST THE TES

SSES IERE

MANRGEMENT Si%lgp FROM #Iﬁ
CPU TO THE CACHE. HERE THE TEST
m& S _WILL ?‘0 THE MEMORY

UNIT ONTO THE _ UNIBUS
WHERE MAPPING BOX WILL SEND THEM
T0 THE RS UNIBUS REFERENCES.

B RSRREERER IV IINNICECFREER

uunun
0
o

TEST S CACHE ADDRESS MULTIPLEXER, AMX, CPU
INPUTS DUAL ADDRESS TEST

THIS TEST PERFORMS A DUAL RADDRESS
TEST ON MEMORY LOCATED AT ADDRESSES
LESS THAN 160000 (OCT.) OR WITHIN

BSRRLER
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599

THE FIRST 28K. THE PURPOSE IS TO
600 VARIFY THE THE AMX IS  WORKING
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PAGE 11

PROPERLY FOR THE LOW ORDER RDDRESS
LINES INVOLVED.

TEST 6 CACHE ADDRESS  MULTIPLEXER, AMX,
UNIBUS INPUTS DURL ADDRESS TEST

T%EENW CRIT% TSTS EXCEs?DRE Hﬂ?

IT IS DONE T MAPPING
HERE TI-EREBY TESTING TIE UNIBUS
INPUTS TO THE AMX.

TEST 7 CRCHE ADDRESS MEMORY COMPARATOR TEST
THIS IS A TEST OF THE CACHE ADDRESS
MEMORY S_COMPARATORS. THIS IS
A CIRCU lﬂ!rmll’ OF SIX 74585

;Eg} 10 CACHE ADDRESS MEMORY COUNT PATTERN

THIS IS A TEST OF THE ADDRESS MEMORY
IN THE CRCHE.

RREDRNBSE SR hE DR S DE SO SR B SR Pk

MEMORY IS TURNED
THE LIHITRTIONS OF MEMORY SIZE. THE
MANNER IN WHICH THIS IS DONE IS TO
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ATTEMPT TO MAKE EVERY ADDRESS IN
AVAILABLE MEMORY A HIT IN EARCH

SR
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DEKBDC.P11 b
gga PAGE 12
cos GROUP :
£E3
BES TEST 11 CACHE ADDRESS MEMORY PARITY LOGIC
5‘2‘7’ TEST
668 - THIS IS A TEST OF THE PARITY
663 CHECKERS AND PARITY GENERATOR OF THE
670 CACHE ADDRESS  MEMORY. EVERY
671 POSSIBLE  ADDRESS TAG, _ BITS ol
B72 THROUGH 10, WHICH CAN BE' STORED 1IN
673 THE  CACHE ADDRESS  MEMORY IS
674 GENERATED, MADE R HIT AND THE
675 mremuée REGISTER IS THEN USED T0
676 FORCE A CACHE RDDRESS I'E PARITY
677 ERROR m ERCH OF ADDRESSES
678 GENERATED. NOTE THAT ax S 9 THROUGH
& 0 OF THE ADDRESSES
681 1S NOT THE
e85 AT o THE AR FOR EACH ADDRESS:
683 rms 1S a:—:cmss oru ans ax rmouch
% 1 WST r seats mm
686 cuacxen xmﬁs
687 Pnnmcg : ano NOTE nmme
£88 RANGE ADDRESSES MUST BE
& timmg 19 1%“55 pimaowos
891 ne' nmnse AND m‘.m i‘.gsr uo&' '955
632 MEMORY USED BY THIS PROGRAM. THE
593 MANNER IN WHICH THE ERROR WILL BE
694 FORCED =~ WILL BE
635 INSTRUCTIONS:
636 1§: MOV RY, (R2)
637 TSTADS: CLR (R2)
£38 RTS Pc AT T
99 > ADDRESS_ BEING ngen-:n
700 ’ ' 1S THE SS BEING
701 TESTED. RY comnms A PATTERN TO BE
% WHICH WILL F ReE AN RE%S}%
704 % CONTRINS
705 OF IN
706 REGISTER. NOTE FOR 5SS
707 WILL rmt?;r BE ggcu T0 CAUSE AN
708 ERROR IN THE LOW BYTE ADDRESS PARITY
709 CHECKER THEN AT THE SAME ADDRESS AN
710 ERROR WILL BE FORCED ON THE HIGH
7 RDORESSES MILL w&%m% THICE
713 ONCE MAKING |-E§ IN 5

714 THEN MRKING THEM HITS IN GROUP 1.
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715 PAGE 13
7t
718 TEST 12 CACHE ADDRESS MEMORY DUAL ADDRESS
-,7».%_3 TEST, UPWARD
. 721 THIS IS A DUAL ADDRESS TEST OF THE
A B0<eTaLE DIFFERENT  NODRESS T 1AGa”
704 ARE sronsg IN THE 256 (DEC) ADDRESS
;as ocanous OF THE GROUP BEING rssrenT
e g W A
729 svsren nore THRT HERE uz o
730 *TAG’ REFERS TO THAT PART OF AN
731 nonnsss BITS 10 THROUGH 21, WHICH
732 ARE GSTORED IN THE CACHE  ADDRESS
733 MEMORY. HERE THE ADDRESS nsnomr 15
mmsu IN THE UPWARD DIRECTION,
735 HAT IS *TRG® 1 IS mmsn FIRST,
'mc' 2 SECOND ETC. THEN EACH
737 ADDRESS WHICH WAS WRITTEN IS TESTED
T0 SEE IF IT IS A HIT, THUS MAKING
739 SURE™ NO °'TRG’ WAS OVERWRITTEN BY A
REFE E T0 ANOTHER 'TAG’. uovs
741 THAT THIS DOES NOT PERFORM
;35 COMPLETE DUAL aooaesgmvss:n Ton mg
744 mvowg un"f'nnc THE *TAGS' m"m'L
745 DOWNWARD DIRECTION RS MWELL AS THE
7-49 UPWARD DIRECTION. @ THE  DOWNWARD
74 WRITING PART OF THIS DUAL ADDRESS
TEST IS FOUND IN TST13.
ot
TEST 13 C ADDRESS MEMORY DUAL ADDRESS
% TeaT. *BokiNkaRo
754 rgrs IS A DUAL nooasss TEST OF me
g; So%’éiumio ?? m“? 'mcs'
or n: cnoup as STED.,
% Savrougfs o}"grr&aem
760 ADDRESS mcs nvnxmal.e IS LIHITED BY
761 T SIZE OF THE MEMORY THE
762 SYSTEM. NOTE THAT HERE TI'E WORD
763 "TARG' RS TO THAT PART OF AN
764 ADDRESS, BITS 10 THROUGH 21, mrcn
765 ARE GSTORED IN THE CACHE 'RDDRESS
766 MEMORY. HERE THE ADDRESS MEMORY 1S
767 uams IN THE DOWNWARD DIRECTION,
768 THAT IS _'TAG' 256 IS WRITTEN FIRST,
769 'TAG' 255 SECOND ET THEN EACH

0 C.
770 ADDRESS WHICH WAS WRITTEN IS TESTED
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- m TO SEE IF IT IS A HIT, THUS MAKING
| SURE™ NO 'TAG' WAS OVERWRITTEN BY A
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PAGE 15

MASK GENERATION LIGIC. HERE UNIBL'S
DATOB'S WILL MOVE ZERGES INTO
BACKROUND PﬂTTERN OF ONES.

TEST 20 CA ADDRESS MEMORY POWER UP
INVALIDATOR TEST
THIS TEST lS EXECUTED OPTIONALLY,
THE_ COND

ON_ WHEN PROGRAM
CONTROL REACHES IS POINT. IF THIS
SWITCH IS OFF THEN CONTROL

Bl (8 e e S

35 % i
S o
é»ﬁa
Fiet:
sé

. i"gg

23

2

e

253,98

=2.§§§§
siﬁgssgﬁg e
D RRAL SIS

TEST 21 CACHE DATA MULTIPLEXER, COMX, TEST

TH%S 'E?T PUTS DIFFERENT PATTERNS OF
DATA THE INPUTS OF THE COMX AND
EE%S FOR PROPER SELECTION AND GOOD

}Eé} 22 CACHE DATA MEMORY ADDRESS DRIVERS

THIS TEST PERFORNMS DUAL RADDRESS
TE;H THE CACHE DRTR MEMORIES OF

L RN NN R A S A O A G S R 3 3 Fr g o
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PAGE 16

THIS TEST RUNS A__COUNT _ PATTERN
THR UGH SQCH LOCRTION OF THE CACHE
MORY FOR EACH GR

TEST 24 CACHE DATA MEMORY PARITY CHECKERS
LOW BYTE TEST.

THIS IS A TEST OF THE TWO CACHE DATA
MEMORY PAR

BENRR BN E S SR SR PR

ITY CHECKERS FOR THE LOW
ONE F GROUP

INYENANCE REGISTER ISUSED 70 FORCE

A PARITY A ITY
DATA PAT m;cu HAS A PARITY
R Tmmsrﬁrznvm 00D
PARITY. THE MAINTENANCE FUNCTION ON
910 % :msE T‘E'lrﬂ:ctE :or r%%
911 %“Eﬁm BIT OF THE BYTE BEING
i SR Ty el
914 2{&@ ﬁc mion WILL OC A
i AT i 0 PR M %
3{2 f Bits WILL er' CAUSE nf?t

519

TEST DATA MEMORY PAR TY CHECKERS
Ain BYTE TEET ’

THIS IS &&E;Y OF %ﬂ%}

Pmm ahs MILL NOT CAUSE THE
ERROR.

p £22 £ it B
z
g
2
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S48

TEST 26 CACHE DATA MEMORY WORST CASE NOISE
Q46 TEST
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THIS TEST DOES ﬂ GALLOPING 0’S AND
1'S OR PING PONG TEST ON THE CACHE
BIPOLAR DATA HEI‘IORY

TEST 27 CACHE DATA MEMORY CHIP SELECTION
LOGIC TEST

THIS ROUTINE TESTS _THE 'CHIP-SET’
LOGIC FOR HE

23

e g
) e
3= rE e
oy
55 e
iisgsgaga

—
wn
X

CHIPS
STRICTUREE T 0" “ciop 0 EVEN WosD

IS TRIED AND EACH
PERMUTATION OF THE TEST PATTERNS
R I

(SET 3 FI@ ‘hzu 2, )
;Eg 30 CACHE DATA MEMORY BYTE ENABLE LOGIC
THIS TES CHECK OF THE
TE 59?%‘: 93" TI-E cncu: onm

g A e oty T

L ll-l‘
GROUP EACH PAT RERD_BACK
CHECKED W THE C IHENT PATTERN
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IS WRITTEN. RAFTER ALL THE PATTERNS
HAVE BEEN CHECKED AND COMPLEMENTED
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THE _ COMPLIMENTED PATTERNS ARE
CHECKED.

TEST 31 CACHE ARBITRATION AND HIGH SPEED
170 TEST

THIS IS R TEST OF:
CACHE ARBITRATION
2 THE MASS BUS AND
UNIBUS PORTS T0 THE CACHE
3. HIGH SP 170
THROUGH THE CACHE

ITMAKE USE._OF THE  FOLLOWING
DEVICES:

ENQBL EACH DE I

°‘"P 3" e blses T (8

THIS DIAGNOSTIC.

f6 TairE PntecriD tien S Test

WILL TRY TO USE UNIT ONE,
oolng fhanerend Al e Shve
BS"vEE A ""hz

RANDOM DATA
ﬁmsm INIEHOR
COPY THAT PATTERN

e.
ONTO THE DISK
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108l J. WRITE CHECK THE DISK
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PAGE 19

READ THE PATTERN OFF
THE DISK BACK IN TO MEMORY

. CHECK DAT
b. START OVER AT 1.

EACH DEVICE IS CAUSED TO GO THROUGH
THIS cvcu-: A PREDETERMINED NUMBER OF
TIMES. THIS NUMBER IS CONTAINED 1IN
me Locnnon CYCNT, AND CAN BE

THE USER At THE CONSOLE
ro nmr vm.us HE DESIRES.

INTERRUPTS_ARE ENABLED SO THAT IT IS
POSSIBLE TO GET MANY DEVICES DOING
TRANSFERS AT ONCE.

unronmmm THE DEGREE TO WHICH
FAULTS CAN BE ISOLATED IS LIHITED sv
THE FACT THAT THERE  ARE
ELEMENTS, DEVICES, INVOLVED. m:ss
ERRORS ARE REPORTED:

1. ALL  DEVICE

EFRORS ALL DATA OR
PARITY ERRORS

15 " s 8T PSR 0

ALL THE DEVICES WHICH ARE USED ARE
ASSUMED TO BE IN PROPER WORKING
CONDITION.

TEST 32 MASS BUS CACHE WRITE HIT CYCLE,
INVALIDATION TEST

THIS IS A TEST OF CACHE INVALIDATION
MASS BUS CYC

10
. THOSE TES SHOULD THUS
BE INVALIDATED.

LIST ME
.NLIST MD,MC,CND
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82

LENRBL RBS, AMA S
.MCALL .HEADER, .SWRHI,.1170,.SETUP, .SCATCH, .SACT11, .SCMTAG
MCALL .SEOP, .$SCOPE,  $ERROR. .SSAVE . .STYPE, .STYPOCT, . SRAND
"MCALL .STYPDEC, ,STRAP, . SPOKER, . SDB20

.TITLE MAINDEC-11-DEKBD~-C PDP 11/70 CACHE DIAGNOSTIC PART 2

: %COPYRIGHT (C) SEPT 11, 1975

:¥DIGITAL EQUIPMENT CORP.

: ¥MAYNARD, MASS. 01754

s &
; ¥PROGRAM BY ANTHONY S. VEZZA

s ¥THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
; ¥PACKAGE (MAINDEC-11-DZQAC-CO),MAR 21, 1976.
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$SWR=160000 ;sHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
$SWR=167400 ;

$SWRMK=200

SBTTL OPERATIONAL SWITCH SETTINGS

E: SWITCH P ..

‘¥ 15 HALT ON ;nnon

tx 14 LOOP ON

¥ 13 xnuraxr ERROR TYPEOUTS

;: ia nnxa : #ERPOHER UP INVALIDATOR TEST
H i é 3 LAROR

s 3 LOOP ON ERROR

L 8 LOOP ON TEST IN SWR¢bB:0>

4 7 SKIP EXECUTION OF TESTS WHICH USE MEMORY MANAGEMENT

.SBTTL BRSIC DEFINITIONS

i#INITIAL ADDRESS OF THE STACK POINTER ¥ 1100 xxx
STACK= 1100 ; "FIRST ADDRESS OF THE STACK
KERSTK- TACK s YERNEL STACK
SUPSTK= STACK-200 ,.sursnvrson STACK
usesrx- Erncx-aon :USER STAC
,,ensxc osrmmon OF ERROR CALL
mwmmms : :BASIC DEFINITION OF SCOPE CALL ﬂ
77776 : PROCESSOR STATUS WORD v

EQUIV PSU |
STKLMT= 177774 :sSTACK LIMIT REGISTER
PIRG= 177772 ,,Paocnnn INTERRUPT REQUEST REGISTER
DSWR= 177570 HARDWARE SWITCH REGISTER
DDISP= 177570 : HARDWARE DISPLAY REGISTER
LKS= 177846 ..LINE CLOCK (KW1l-L) STATUS REGISTER
!HISCELLRNEOUS DEFINITIONS
AT= CODE FOR uon:zomm. TAB

LF= 1a ,,cooe LINE FEED

15 : :CODE CARRIAGE RETURN

anr- 200 ::CODE FOR CARRIAGE RETURN-LINE FEED
; ¥GENERAL PURPOSE REGISTER DEFINITIONS
Ro= %0 :GENERAL REGISTER
Ri= %1 ,,GENERRL Recxsrzn
Re= % : :GENERAL REGISTER
R3= %3 - + 3;GENERAL REGISTER
Ri= : : GENERAL REGISTER
RS= 75 s :GENERAL REGISTER
Rb= %b : :GENERAL REGISTER
R7= %7 s :GENERAL REGISTER
.EQUIV RO,RI0 s s GENERAL REGISTER

EQUIV R1,R1l : :GENERAL REGISTER
.EQUIV R2.RI12 : :GENERAL REGISTER

EQUIV R3.R13 : :GENERAL REGISTER

EQUIV RY,RI4 : GENERAL REGISTER

EQUIV RS,R1S s :GENERAL REGISTER




R

MAINDEC-11-DEKBD-C
Ot

KBDC.PI! BRSIC
1230

1231

1232

1233

123N

1235

1236

1237 000000
1238 000040
1239 000100
ie40 000140
1241 00C200
1545 33553
154 835390
1248

246

ieN?7 100000
1248 080000
1249

1280 0l
1251 004000
1252 002000
igga 001000
:
1257 000028
1258 00020
1258 000010
1260 000004
ekl 000002
i 000001
1264

1265

1266

iZB?

1568

1270

1271

1272

%273

i 100000
1276 040000
A
1279 008888
1280 002000
1281 1
1282

1283

1284 000100
1285 000040

POP 11,70 CACHE DIAGNOSTIC PART 2
DEFINITIONS

BO4

MACYLl 27(732) @25-SEP-76 10:01 PAGE 41

LEQUIV Re,SP ..smcx PO 'nsn
.EQUIV SP.KSP KERNEL STACK POINTER
.EQUIV Sp!scp ..supsnvxson srncx POINTER
.EQUIv SP,USP :USER STACK POINTER
.EQUIV R7.PC ,.Pnocnnn ¢
- $PRIORITY LEVEL DEFINITIONS
PRO= O : s PRIORITY LEVEL O
PRi= 40 s ;PRIORITY LEVEL 1
PRE= 100 : :PRIORITY LEVEL 2
PR3= 140 : tPRIORITY LEVEL 3
PRY= 200 : 'PRIORITY LEVEL 4
= 240 : 'PRIORITY LEVEL 5
= 300 ;;PR{ORITY LEVEL &
= 340 :1PRIORITY LEVEL 7
: ¥"SWITCH REGISTER™ SWITCH DEFINITIONS
&418=" 100000
i3 20000
i 78000
SWil= §000
Sul 2000
w 1000
SW0b=
SW0S=
SWl4=
SW03=
SW02=
SkOl=

£
<

T

EERELrpek:

EEEERPeRD

lalalalalal sl Lo Lo

D <<

H
2 n 'i'o‘

AAA—AA—A

00 0D T D {0 T 00 00 00 D o=
D L e

——

AR

T

== 0—q
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INITIONS (BITOO TO BITIS)
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POP 11/70 CACHE DIAGNOSTIC PART 2
BRSIC DEFINITIONS

: MEMORY
_SBITL CACHE REGISTER' DEFINITIONS

CO4
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VECTOR HJDRESSES

;s TINE OUT AND OTHER ERRORS
..%_SEHV%D AND ILLEGAL INSTRUCTIONS

TRAP
u INT TRAP (BPT)
H OUIPUT TRAP (IO0T) #%SCOPE#*#*

..m RIL
TOR TRAP (EMT) #*ERROR¥¥
TRAP

..TTY

::TTY PRINTER VECTOR

::LINE CLOCK (KH#:-L g&rgm
::%ﬂ 'm'rE}np:' : T

.SBTTL CPU REGISTER DEFINITIONS

000020 BITO4= 20
000010 BIT03= 10
000004 BIT02=
000002 BITOI= 2
000001 BIT00= 1
-EQUIV BITD9,BIT9
"EQuIv BIT08'BITE
"EQUIV B1107.BI17
EQUIV B1T06.81T6
"EQUIV BIT0S'BITS
"EQUIv BITON4 BITH
"EQUIV BIT03BIT3
By
‘Eo0Iv Biros BiTh
- ¥BRSIC *CPU™ TRAP
000004 ERRVEC= Y
000010 RESVEC: 10
000014 TBITVEC=14
000014 TRTVEC= 14
000014 BPTVEC: 1y
000020 OTVEC= 20
000024 PURVEC= 24
000030 C= 30
000034 C=34
000060 TKVEC= B0
000064 C= 64
000100 LKVEC= 100
0001 14 CACHVEC=114
000240 PIRQVEC=240
000250 MMVEC= 250
177740 LOADRS = 177740
177742 HIADRS = 177742
77 CONTRL = 1
-
175725 - = (e
177752 HITMIS = 177752
177760 SIZELO = 177760
177762 SIZEHI = 177762
177764 SYSTID = 177764
177766 CPUERR = 177786

s sMEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR
i C178 REGIEIER, BECRUED FOR EUTURE USE
E;w%'zsu Y ALL :

t1EVSTEM ID REGISTER

t12PU ERROR REGISTER HOLDS CONDITION THAT CAUSED
'1YHE TRAP TO ERRVEC (00000M)

.SBTTL MEMORY MANAGEMENT DEFINITIONS
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DEKBOC.P1 MEMORY MANRGEMENT DEF INITIONS

1343

{ s ¥MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

1346 177572 MMRO= 177572

1347 177874 MMRl= 177574

lgg 177576 s 177576

1 172516 = 172516

1350 .EQUIV MMRO,SRO

iﬁ -‘&,“‘3 MMR] . SR1

ig ZEoufv :‘63,5533

ig : ¥USER "I" PAGE DESCRIPTOR REGISTERS

1357 177600 UIPDRO= 177600

1358 177602 UIPDR1= 177602

1359 177604 UIPDR2= 177604

1360 177606 UIPDR3= 177606

1361 177610 UIPDRY= 177610

1362 177612 UIPDRS= 177612

1363 177614 UIPDRE= 177614

{ﬁ 177616 UIPOR7= 177616

{3329 s #USER "D PAGE DESCRIPTOR REGISTORS

1368 177620 UDPDRO= 177620

1369 177622 UDPDRL= 177622

1370 177624 = 177624

1371 177626 177626

372 177630 UDPORY= 177630

373 177632 UDPDRS= 177632

1374 177634 UDPDRE= 177634

iﬁ 177636 UDPDR7= 177636

§% :#USER "I” PAGE ADDRESS REGISTERS

1379 177640 UIPARO= 1776M40

1380 177642 UIPARL= 177642

1381 177644 ux;% 177644

1382 177646 ul 177646

1383 177650 UIPARY= 177650

1359 177684 UlPARes 177624

3% 177626 UiPaass 177628

{% s #USER “D" PAGE ADDRESS REGISTERS

1390 177660 177660

{3335 %maa m imss

1393 1 : % 1

1394 xma% UDPARY= |

1365 177672 % 177672

13% 177674 177674

1397 177676 UDPAR7= 177676
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DEKBOC. P11 MEMORY MANAGEMENT DEF INITIONS

1398 |

1399 s ¥SUPERVISOR “I* PAGE DESCRIPTOR REGISTERS

140 17 1722

e 175335 2]PORL: 1758

1403 172204 SIPDR2= 172204

1404 172206 SIPOR3= 172206

10 175512 2IPORe: 175512

1 172214 21PORE= 175514

1408 172216 SIPDR7= 172216

1416 : ¥SUPERVISOR “D* PRGE DESCRIPTOR REGISTERS

1841 172220 1

1415 172202 20PORL: 175558

1414 172224 SDPDR2= 172224

1415 172226 SOPDR3= 172226

141 172230 SDPDRY= 170230

141 172932 SDPDRS= 172232

1418 17834 SDPDRb= 170234

1419 17223 SDPOR7= 172236

141 - ¥SUPERVISOR "I PAGE ADDRESS REGISTERS

1423 172240 SIPARD= 172240

1424 170042 SIPARL= 176242

1425 172044 = |

1426 172246 3 1

1497 172250 2IPARY= 172250

1428 176252 SipaRs= 172252

1430 17858 2iPss 175588

1432 s ¥SUPERVISOR “D™ PAGE ADDRESS REGISTERS

14N 172260 SDPARD= 172260

1435 170262 SOPARI= 1

s ] g

1437 1 1

1438 172270 SOPARY= 170270

im s #KERNEL "I” PAGE DESCRIPTOR REGISTERS
1445 172300 KIPDRO= 172300

1 1 KIPDR]l=

| {760 cIegee: |

1 172310 KIPDRY= 17231

1450 17231¢e KIPDRS= 172312

1451 17231% KI%: 17%31'!

1452 172316 Kl = 172316
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DEKBDC.P11
1
juss
1456 172320
1457 172322
1458 172324
1459 172326
1460 1;%_:!30
L
l:g 172336
1864
i“ﬁs
1469 175348
1470 172346
l‘i;é 172350
i 172352
1473 172354
187N 172356
1475
1+
S
14 175368
E
1482 1;%'8
1483 172372
1484 172374
148S 172376
JEE
1487
im
1430
i'ﬂl
1433
1494
1495
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MEMORY MANRGEMENT DEFINITIONS

; *KERNEL “D" PARGE DESCRIPTOR REGISTERS

KDPDRO= 172320
KDPDR1= 178322

KDPOR3=
KDPORS= 33332
17233‘1
= 172336
; #KERNEL "I" PAGE RDDRESS REGISTERS

KIPARD= 172340
KIPAR]= x;saqe
172344

KI

L

1
PARN= 172350
. 172352
KIPARG= 17235
KIPAR?= 172356

; 8KERNEL “D" PAGE ﬂDDRESS REGISTERS

1= 1%%2

7237‘!
= 1?2376

i

£

i

.SBTTL UNIBUS MAP REGISTER DEFINITIONS

{4THE UPPER & BITS OF THE AP RECISTERS ARE LABELED "MAPHAX"

S

. .
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fro 2 g

.—.‘H.—ﬁ.h.—ﬁ
0

8I33AIINII

h””"“”.—p.‘ﬁh Bt e o
ey

e satnannang

000174
000176

UNIBUS MAP REGISTER DEFINITIONS
o B
. MAPLOY, MAPLY

-EQUIV MAPHOY , MAPHY
) ougv m:mpré" L
V MAPLOB, MAPLE
.EQUIV MAPHOG. MAPHB
'MAPL?
QUIV ' MAPH?

mm
e
<
5

e
s
—4
[
10
e
=

-
-
-
Lol
-

§
=

J&g
2 3
40—»—»—
=37
@

i

-
=
-
-
b

e
o
S

g
;

000000 .=0
s #ALL uuszg LOCATIONS FROM 4 - 776 CONTAIN R *.+2,HALT"
;-ssm 0 CATCH 'éLhE(f‘ﬂ. TRAPS AND INTERRUPTS
o ¥l nugmcel%' CONTAI 0 CATCH IMPROPERLY LORDED VECTORS
.
000000 DISPREG: . : s SOFTWARE DISPLAY REGISTER
000000 SWREG: . : :SOFTWARE SWITCH REGISTER
.SBTTL STARTING ADDRESS(ES)
000137 003752 J4START ;;JUMP TO STARTING ADDRESS OF PROGRAM

.SBTTL RACT11 HOOKS

3 5 SIEIHIE I3 300030 00 06 36 36 36 36 36 36 36 96 96 969 30 96 06 30 36 36 36 36 36 36 638 6 06 36 36 36 36 36 96 36 30 36 96 96 6 9 36 36 36 36 36 36 36 6 %

:HOOKS REQUIRED BY ACT11
=, ;SAVE PC

Ly

~

+32)SET LOC.52 TO ZERO
RESTORE PC

;31)SET LOC.46 TO RADDRESS OF SENDAD IN .SEOP
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1617 .SBTTL COMMON TAGS

iglg , Y Ry Y s T I R T e L P R R P e T P I I T T S
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{ %iﬁ srsmef .%s 3 ,,gonmx rs;r NUMBER
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1647 OoioMe 177ees STkR:  |7rees M

1648 um% 177564 s%é m”%s 5;m ﬁmgns REG.
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ﬂﬁ 001562 000000 SREGD: .WORD O :;mxéﬁﬁ%&ﬁﬁmm
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IR B B B IS (R

it 1 : . : :CONTRINS (( )46)

1660 001 : . : :CONTRINS ( (SREGAD)+10)
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2 ; s MAX,
SBELL: .ASCIZ <207>¢377>¢377> ;:CODE FOR BELL
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1% -ﬂ& ; é ? OBTRINED BY U Ntf‘ { UMBER_FOUND
im A SIT HB HIS NUMBER IND Cﬂ ES WHICH ITEH IN THE Tﬂgkg IS PERTINENT.

S TEMB IS O PERTINENT DATA_IS (SERRPC).
ACH ITEM IN TI'E TMLE CONTRINS 4 POINTERS EXPLAINED RS FOLLOWS:

190 £

1711 . ¥ EM ;3POINTS T0 THE ERROR MES
1721 4 DH ::POINTS TO TH&E DATA HEADER
171 Ly DT IPOINTS TO T 1A
i;ig L3 DF ::POINTS TO THE DATA FORMAT
1716
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{% i;é& E?%.?ﬁ 0e7211 072310 .WORD EM!,DH1,DT1,DF1

1724 ITEM 2

i% %gg lmomxs 067264 072322 .WORD  EM2,DH2,DT2,DF2
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1;5 10 067473 072406 .WORD  EM12,DH12,DT12,DF12
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l;% ;ITEM IS
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0,0,0,0

0,0,0,0

0,0,0,0

0,0,0,0

0,0,0,0

0,0,0,0

MACY1l 27(732)

25-SeEP-76 10:0i

PAGE 52




1873
1873

1874

8353553

P

[YeIVelVe]
Bt Pt e
-0

1913

Pt Dt Pt Bt Pt s
DO WO DD
e bt s et P it

Yoonne

BRSEEeS

e
|
!

MRINDEC-11-DEKBD-C
DEKBDC.P11

002536
Y

11E11811

002644

B

POP 11/70 CACHE

ERROR POINTER TARBLE

JUUUUL

000COo0
000000
000000
000000
000000
000000
806005
000000
000000
000000
000000
000000
000000
806000
06000
000000
0000CO
000000
000000
000000
000000
000000

000000
0Coo00
0000C0
000Co0

000000

000000
000000

UJUUUULU

UJUUUUU

000000

005000 -

000000

000GOo0

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

vIAGNOSTIC PART 2

JITEM O
.WORD

;ITEM O
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;ITEM C
.WORD
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.WORD
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#SCMTAG,RE ,.FIRST LOCATION TO BE CLEARED
(R6)+ ; sCLEAR MEMORY LOCATION
OS_%R ,RE ;;DONE?

LOOP BACK IF NO
,,SETLP THE STRCK POINTER

..INITIH. ZER FEH
lév S& BIIOTVEC ; 10T VECTOR FOR SCOPE ROUTINE .

c”Lvaecron FOR ERROR ROUTINE
vscroa FOR TRAP CALLS

%

nov
ROV
MOV 5 c Lt
MOV . mg m FAILURE VECTOR
W .ss -PROGRAM COUNTER
CR  Seeces "&'.‘éfé e ESCAPE ON ERROR AOORESS
Sbva ST SERmax iELTON ONE ERNOR PER
MOV ... ;; NITIALI LogP FOR SCOPE
MOV s a%a L
::SIZE FOR A SWITCH n:g&n:n. IF ng OR IT IS
::EQUAL TO A =-1° FOR A SOF TWARE CH Ossrza
OV 9548 SeEARVEC LISEY-UP ERROR.VECT
ROV SDSA SR EEWFWM SWICH REGISTER
MOV 80DISP,DISPLAY ;;AND A HARDWARE DISPLAY
CMP $-1,3SUR : 1 TRY TO HARDWARE
BNE ;;m IF NO TIMEOUT TRAP OCCURRED
- v :AND ni mxs NOT = -1
BYS: R?'i' cts,gs.(sm %“wm oa“?mg
65§: MOV sPOINT TO SOFTWARE SWR
MOV mgﬁxm'
66S: MOV (SP)+,98ERRVEC ; ;RESTORE ERROR VECTOR
TYPE
‘?& THE NAME ”wg"n:mﬁom IF rmsr PASS
INC 3 sFIRST mt’
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FIRST 28K HAS

J8TKVEC, MONTTY SEM l N\}Eh’?om
ﬁ*% Rl ,éEWE ITA T%{’Tm OF 'HO§ Tl{ i TOn.

;SAVE 1soo (MC) L&RTIWS (WORDS

R # % m

SRESMON JSTKVEC ;SET THE KEYBOARD INTERRUPT VECTOR.

KEYBORRD BUFFER_IS CLEAR.

88176, ASTKS % %ﬁe‘m NABLE FOR THE KEYBOARD.
sCPSPUR ERRORS.

;SET UP FOR UNEXPECTED

3§ SHHEEHHEEHHHEEHHHEEHHHEEHHEHHEHHEHHEHHHHEE
iTEST l CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ONES

§1er1|'ng‘|’£$1’! TESTG'NTH&W C?UE : Iéls
IN H'IICH *Mﬁ

img"ls NOT

?ISTER) THESE 'l'lﬂEE INSTRUCTIONS ARE MOVED

THE INSTRUC
’J&PC’ Rl I&_m
'MOV R1,(R2)’
THE
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DEKBOC.P Tl CACHE RDDRESS MULTIPLEXER, RMX, CPU IN’UTS TEST FLORTING ONES

400004
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}’I'E PATTERN CONINUES UNTIL AN ADDRESS IS GENERATED THAT

M TS 1 S R
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DOYNS2 113737 001502 001632 MOVE  STSTNM,STMPO
DON460 012737 043500 000114 MOV $SPUR, 98CACHVEC s INITIALLY EXPECT NO ERRORS
sse IF THIS TEST SHOULD SHOULD
8‘4‘.2 os“? e
wm% ulmu MMSKIP . . c'hor?aﬁ_s TcH
0447a 015701 b77ace WOV SSTu06 R,  EOhE »é%m A
00MS00 012702 172300 MOV sKIPDR), R2 :REGISTERS
81 000010 MOV $10,R3
ig 101 18: MOV R, (R2)+
2 B 2
S i a6y  (RO)+
2 0l MOV ' (RO)+
526 01 MOV (RO)+
i Nov 81200’ (RQ)e
g §1 MOV u%'(%u
1271 MOV $172600, (RO)
812737 MOV 820, JsMHR3 s TURN ON MEMORY MANRGEMENT
10 &737 MOV $1, 98MMRO
1 109412 SIZE sDETERMINE FROM THE SYSTEM
231 :SIZE REGISTER WHAT THE
1 s HIGHES SSABLE WORD
14 ;s OF "
1 XL OADR: $LOM n-E
1 XHIADR: ; oao:a -BITS
1 042737 004570 BIC $2, XLOADR SET THE nmtsm' WORD MINUS TWO
2318 :IN XLOADR.




DEKBBC.PII - U7y chod ADBRESS RUCTTRLEREA, RAK, Ceu xmu?“c}'éér (ORfIncanes > 10:0% PACE B

2319

X2:
: DOUBLE Pnscxsmu ADDITION, UNSIGNED
MOV 1, XADR2

R B b

004602 012737 000014 177746 MoV #MOM1, J8CONTRL ;FORCE MISSES TO BOTH GROUPS.
10 CLR X ; INITIALIZE STORAGE
Bueld B0SR7 oS3 GR  Kakje2 } OCAT TGN USED. 10-GENERATE
m 005037 005320 CLR XADR1 s THE SERIES OF TEST ADDRESSES.
012737 000001 00S322 MoV 81,XADR1+2
004632 Xl:
; DOUBLE PRECISION comme OF TWO 22-BIT ADDRESSES
%32 023‘&? 00S322 00S332 cMP 142, XADR3+2 ;COMPARE THE HIGH ORDER
40 001 64 ; OF XADR1 AND RARG2.
% 02 005320 005330 cMP XADR1 , XADR3 ;COMPARE THE LOW ORDER .
001002 BNE 64$ ; PARTS. '
004652 000137 00S274 JMP X1l ; THEY WERE EQUAL!
m 103402 BYS: BLO 65S
000137 004670 JMP X2 s THE FIRST ADDRESS IS LARGER
s THAN_THE_SECOND!
004664 000137 00S274 658: JMP X11 s THE FIRST IS LESS THAN THE
; SECOND.
004670
e
76
ooy

ADC
71 005332 005326 ADD xnona+a XADR2+2
004724 X3:
:DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES
ggmmm CHP xnonaa,n.onona -COMPARE THE HIGH ORDER
734 ; 005324 004570 3 R0 XLOADR mg Ti-E: " le 'ou'2 u&mca.
8:742 8%&’7 % 543 2, S%P
004744 000137 005340 InP XDONE s THEY WERE EQUAL!
%7@ % B4S:  BLO £5§
137 005340 JHP XDONE nc FIRST ADDRESS IS LARGER
:THAN THE SECOND!
004756 000137 004762 B58:  JWP X4 n-% 0Mgasr IS LESS THAN THE

SRR USRS RHERREE, &




MINIC-I I-DEKBO-C

4

gg
£0

-
-
a
-
"\
(=] =]
=0 frmo

R SRR T ERE B S0 A DO DL OB S B D SR BB S

Ayeaas

POP
CARC

1/70 CACHE DIAGNOSTIC PART 2
AMX, CPU INPUTS TEST FLOATING ONES
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MACY1l 27(732)

25-SEP-76 10:0i PAGE 62

004762 012737 004762 00IS10 XN:

3

SUUUE

e

g!

—

ha
—
o

000114

177742

MOV #X4, SLPERR
s CONVERT THE 22-BIT ADDRESS IN XADR2 TO VIRTUAL RDDRESS

sWHICH WILL RELOCATE THROUGH x;mlé SET UP KIPARG;
:TURN ON I'lEHORY mmcl-::t INSTRUCTIONS:
(Ré)

as- PC
m m: NG TESTED WITH 28=TEST ADDRESS;
0@52 n% FOR r MAINTENANCE
iig"" Y ON MEMORY

; N’DONT

h

§

MOV

432 22 333 33 3PES2 8%

82,R1 :SET UP THE REGISTERS
sMAINT,R2
#X6, J8CACHVEC  ;SET UP THE PARITY ERROR
:TRAP VECTOR AND GO.
PC, (RD)
X5: :NO TRAP OR ABORT
mxmsmuc: FUNC xon
:FOR BAD PARITY ON
18: ERROR 22 :THE MAIN MEMORY ADDRESS
P X9 AND CONTROL LINES FRILED
Xb: ;
-;DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES
CMP +2,LORDRS+2 :C THE HIGH ORDER
BNE BY :PARTS OF XADR2 AND ARGE.
g; zagua ,LOADRS comgns THE LOW ORDER




243
a4

TRPRP
SYLRLE

¥

L R

DEXBBE.PLL T

che

177794

001634

001640
00leM2

BYS:

£Ss:

X10:
Xil:

Xi2:
XADR1:

XADR2
XADR3:
XADRY
XDONE :

JMP

i

JHP

TST
CHP
MOV
JHP

§§§§§§§§§ IoLrl BRRBIRMRACT §§3§§§ g

S ETEST 2

KOS

'a0BRESE RLHRLERERS AR, Eru e METREA DR IN TGS > 100 PRCE S

X7 s THEY WERE EQUAL!
ggs
n-: FIRST ADDRESS IS LARGER
HAN THE SECOND?
X8 n% 0"S:asr IS LESS THAN THE
sPARITY ERROR OCCURS.
(SP)+ sRESTORE THE STACK.
(SP)+, (SP)+ ,nm CONTINUE SINCE
-1, J4MEMERR THE CACHE ERROR ADDRESS
X9 REGISTER WAS SET CORRECTLY.
JEMEMERR, STMP] sREPORT VALID TEST
sFRILURE.
38LOADRS, STMP3
aggmoas ' STMPY
(SP)+, (SP)+
23
#-1, J8MEMERR
g TTURN OFF MEMORY MANAGEMENT.
X10 :GET READY TO GENERATE
XA s THE NEXT TEST ADDRESS.
B
X12
XADR3
XADR3+2
X12
XADR1
XADR]1+2
XADR3
k&n "

; DONE!

lll“ll“l“"lll!llllll'lllllll'llli!llllllll“l!li!lﬂlll!l!lli!l

CACHE ADDRESS MULTIPLEXER, » CPU INPUTS TEST FLORTING ZEROES
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DEKBDC.P11 *© T2 CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ZEROES
§§§ :&’}%S IS ANOTHER TEST cT)r THE AMX WHICH IS CARRIED
22 ] PR P8 s
aug mz T SSE rmﬁo OFOZE L & n.omsn THROUGH
95 i‘B"ﬁ ans '%Rsn zg Tré
2495 ,* ADDRESSES WHICH ARE USE ARE
g% Tx 577771':
9 ¥ 777776
2499 " 1777776
S ¥ 3777776
,l
l

1 b
lERCH OF THESE PATTERNS IS TAKEN AND A ZERO IS FLOATED
TI'ROUGHT THE FIELD OF ONES TO PRODUCE A TEST ADDRESS.

!lll*i*lii**!&“li**!!l'll*lil!*l!*l***l!!*!***“!**!****i**‘!*li

528}
2503
2504
2505
% 00S342 000004 tsra-
2508 00S344 012737 000020 001702 nov 820, STIMES ::00 20 ITERATIONS
2509 000002 XX=§TN-1
2510 _ :SET THE SKAD REGISTER
aa?ié 005352 012737 006242 043632 MOV $TST3, SKAD :IN CASE THE TEST RBORTS.
13 005360 113737 001 001632 MOVE  STSTNM,STMPO
%{g 005366 012737 04 000114 MOV 8SPUR, 98CACHVEC s INITIALLY EXPECT NO ERRORS.
2616 005374 104411 MMSKIP ; THIS TEST MAKE OF
=3, NEMORY RANAGERENT 60 GEE
2518 1 THE USER HAS SET THE
2519 suncu o;smmr:o AS
gé ITCH.
00S376 012700 172340 MOV $KIPARD, RO ;lIINIIIT“IGEN.HEZE” THE KERNAL MODE
25203 012701 077406 MOV 877406, R1 :MEMORY MANAGEMENT REGISTERS.
12702 172300 MOV sKIPDR), R2
12 01 000010 MOV $10,R3
1 1 18: MOV RL, (R2)+
2527 D054 sog R3’ 1S
253 Bosusd - B
1 MOV 200, (RO)+
ggo g 1 MOV ) (RO)+
1 MOV (RD)+
1 1 MOV £1000, (R0)+
1 1200 MOV #1200, (RO)+
1 MOV #1400’ (RO)+
1 MOV :50 (RO)
1 172516 MOV $MMR3 sTRUN ON MEMORY MANRGEMENT
2637 012737 000001 177572 MOV 81, 98MMRO
74 1 s%so sGET THE LARGEST MEMORY
76 XXLOR: . : WORD SS INTO XXLOA
XXHIA: .WORD ,m? XXHIA.
g:x 042737 000002 005476 BIC 82, XXLOR :GET THE ADDRESS OF THE HIGHEST WORD
2 WORD MINUS TWO.




MAINDEC-11-DEKBD-C
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POP 11,70 CACHE DIAGNOSTIC PART 2 27(732) 25-SEP-76 10:0i PAGE 65
T2 CACHE ADDRESS MULTIPLEXER, AMX, CPU mpurs n-:sr FLOATING ZEROES
00SS10 012737 000014 17774 MOV *MOM1, 98CONTRL :FROM NOW ON FORCE MISSES
:T0 BOTH GROUPS.
3 006220 XX1: MOV 8177776, XXADR1 : INITIALIZE
% %3; 605225 . ~ CLR XXADR] +2
012704 000016 MOV 16, RY
005534 000410 BR Xx3'
D0SS36 005204 XX2:  INC RY sTURN ON THE NEXT BIT
052737 000001 006220 Eéf ;}‘Amom :IN THE FIELD OF ONES.
0222 tmu ualag; %553 ROL  XXADR1+2
005556 012737 000002 006230 XX3: MOV 82, XXMASK s INITIALIZE THE MASK
D0SSeN 00S037 006232 CLR XXMASK+2 ;usso 10 CREATE THE ZERO
. IN THE FIELD OF ONES.
00S570° 010405 MOV RS
005572 -012737 00Se00 001510 MOV $xX4, SLPERR
DOSE00 013737 006220 006224 XX4: MOV XXADR1 , XXADR2 :DETERMINE THIS TEST ADDRESS.
005606 013737 006222 006226 MOV XXADR142, XXADR2+42
005614 043737 006230 006224 BIC XXMASK , XXADR2
00S622 (043727 006232 006226 BIC XXMASK+2, XXADR2+2
: DOUBLE Pnecxsxon COMPARE OF TWO 22-BIT ADDRESSES
005630 006226 006236 xxnona xxcnsna COMPARE THE HIGH ORDER
%gas 001006 aﬂe ARTS ot XXADR2 AND ARG2.
40 023737 006224 006234 CMP xxnoaa XXCNST conpnae THE LOW ORDER
005646 001002 BNE BYS i PARTS.
00S6S0 000137 005666 B XXS s THEY WERE EQUAL!
DOSESY 103402 BYS: gt.o 65$
005656 000137 00S6E6 MP XX5 m‘rinsr nog%ss IS LARGER
00Seb2 000137 006156 B5S:  JMP XX10 m: FIRST IS LESS THAN THE
: SECOND.
005666 XXS:
y :DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES
%& 023737 006226 00SS00 CMP XXADR2+2, XXLOR+2 COMPARE THE HIGH ORDER
74 001006 BNE BYS mnsotxxnonanwnnca
005676 023737 006224 00S476 CMP XXADR2,XXLOA  ;COMPARE THE LOW ORDER
005704 001002 BNE BYS s PARTS.
00S706 000137 005724 IMP XX6 s THEY WERE EQUAL!
005712 103402 B4S:  BLO 658

MDS




MRINDEC-11-DEKBD-C
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2599 00S714 000137

g 005720 (000137

2604

2605 005724

2606

2609

2610

3.

2613

cbly

2615

2616

217

213

2620

gzs% 005724 013703

2624 005730 013702

2625 005734 162703

22 005740 005602

2628 DOS742 010300

2629 005744 (042700

230 005750 062700

Sb3 00720 010337

2634 012737

B oET

237 006000 012710

2638 00B0CY OI

2639 006012 012760

2641 00E020 012701

gtdg 005024 012702

2644 006030 012737

2645 006036 000240

gwg 005040 004710
i

2649 006042 104024
gg 006044 000444

006046
26
2654

"NOS

POP 11,70 CACHE DIAGNOSTIC PART 2 nncvé 27(732) 25-SEP-76 10:01 PAGE &6
CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ZEROES
006156 IMP XX10 ms FIRST ADDRESS IS LARGER
005724 8S§: JMP XXB me rx'ﬁ'grsigor?és THAN THE
XXb:
: CONVERT SS IN XXA VIRT
AL TE 8BTS, T T2 IO T fooves
3 TURN ON mmcenem sgr THE' INSTRUCTIONS:
: § cgrn RhaS
: RTS PC
%Trnwz Pb%%m BEING resr:ot ux}'u es-rssgmnoones SS;
REGISTER 10 F bace anb rl:m % E mm
%ﬁc n»: nscxs ER u na PU HE
S TION C C TO TAKE CARE OF THE
sWHICH xé aemc oncso JSR TO THE ABOVE ROUTINE,
:S0 THAT IF THE PARITY ERROR DOES'NT occm
e :THE "RTS PC’, AT 3§ ABOVE, WILL HANDLE IT.
006224 MOV XXADR2, R3
006226 MOV XXADR2+2, R2
000002 SUB #2,R3
S8C R
MOV R3, R0
177701 BIC $177701,R0
179999 fonc  sepero
172354 n%’d‘ R3, 8K IPARG
000020 172516 MOV 20, J8MMR3 ; TURN_ON nsnonv
000001 177572 MOV 81, J8MMRO MANAGEMENT
ssr UP THE TEST ms'nucnous
010112 nov 010112, (RO) ;010112 = "MOV R, (Re)’
00S012 000002 $005012,2(R0) ;005012 = 'CLR (né)'
000207 000004 nov #000207,4(R0) ;000207 = ’RTS PC’
000002 MOV $2.R1 :SET UP THE REGISTERS
177750 MOV sMAINT,R2
006046 000114 MOV $XX7,38CACHVEC ;SET UP THE PARITY ERROR
NOP :TRAP VECTOR AND GO.
JSR PC, (RO) |
:NO TRAP OCCURRED!
18: ERROR aq A
g&?" uzge ON THE mm ERROR

;DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES




. o i

BO6

mxr.xc-u-oexso-c POP 11,70 CACHE DIAGNOSTIC PART 2 MACY1l 27(732) 25-SEP-76 10:01 PAGE &7
DEKBOC.P11 2 CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS TEST FLOATING ZEROES
2655 023737 00B226 177792 CHP xxnona+a LORDR§¢E : COMPARE THE HIGH ORDER
1006 BNE £Y4$ ARTS OF XXADR2 AND ARG2.
3533 008224 177740 CMP XXADR2, LOADRS comas THE LOW ORDER
006064 001 BNE Bus
ﬁ 006066 000137 00&104 NP XX8 : THEY WERE EQUAL'
4 D0BO72 g48:  BLO 658
ot D07 b1 oos120 W xxa :THE FIRST ROORESS 1S LARGER
E“? 006100 000137 006120 8S§: I XX9 m: FIRST IS LESS THAN THE
:SECOND.
70
g% 104 XX8:  TST (SP)+ :RESTORE THE STACK.
)| cHP (SP)+ (SP)+
gﬂ i‘ﬁ ? 177777 177794 a"soav )I&%bahﬂtm sRESET THE CACHE ERROR REGISTERS.
725 006120 013737 177744 001634 XXS: MOV JSMEMERR, STMP] e’ :REPORT A VALID TEST
1 1 1 16 MOV L ,$THP3
Aomm Ny e B B MRER
26 005728 ST (SP)+
2580 022626 CHP (sm (SP)+
2681 ERROR 25
% MOV 8-1, JSMEMERR
26849 XX10: ASL XXMASK sROTATE THE MAS::.
2635 no% XXMASK+2
DE ng -
g B¢
NP XX4
2689 18: CLR 8MMRD sTURN OF MEMORY MANAGEMENT.
2690 CLR JSMMR3
2691 cHP RY, 825
g gs xx!1
53 XX2
g XXADR1: . 0 :USED TO GENERATE TEST PATTERNS.
2697 XXRDR2: . § : 70 STORE THE CURRENT
;5 ” :TES mrsng nuunc A TEST.
AR D ;"““m
270 il ;rmcnsm A resr nooa:ss
XXCNS': .m V] 3
-WORD 80 .1 v%'i‘ OVER ms TEST.
XX11: RSET
3 l“!lllllllllllillilllll“ll|<lllll!!llli“ll"ll!!ll“il!l“lli
gg hssv 3 CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES
10

-!THIS IS A TEST OF THE UNIBUS INPUTS TO THE AMX.
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DEKBOC.P1! 13 CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES

iTHI TSST CEP*D?NTF% ) TSTl lI}lEE\TIERYR:;I‘%'I'Ysmlio"=E

iTI'E g%li HERE T& iES JDRES S WILL

IGOTD'ROUGH MEMORY MANAGEMENT UNIT ONTO THE UNIBUS
alg gm BOX WILL SEND TFEH TO THE CACHE

lll“!llllll“!!lll“ii!“!lil!!!!ll!!!l'll'l!l"lll'l!!!i!l!*!!iiil

1973 SCOPE
001702 g 1nw 820, STIMES ::00 20 ITERATIONS
- T THE SKAD REGISTER
043632 MOV 8TSTY, SKAD u CASE THE TEST RBORTS.
001632 MOVE  STSTNM,3TMPO
3500 000114 MOV 8SPUR, J8CACHVEC - INITIALLY EXPECT NO ERRORS.
000004 MOV , O8ERRVEC
: MMSKIP
MOV $KIPARD, RO s INITIALLY PUT MEMOR
MOV 77406, R1 :MANAGEMENT IN A -mssxvz'
MOV u%@.na :STATE, THAT IS MAP ALL
MOV 8] :VIRTUAL ADDRESSES ON TO
B4S: MOV RI, [R2)+ : THEMSELVES RS PHYSICAL
25 I
MOV (Rb”(mh
% MOV %:(mu
27 MOV 8600’ (RO)+
R
X MOV #1400’ (RO)+
gg MOV 8177600, (RO)
172516 MOV #60, ISMMR3 sTURN ON MEMORY MANAGEMENT
1;%72 MOV 81, dsMMRO
sDETERMINE THE MEMORY
SI2E sSYSTEM SIZE.
1 nm.og: . WORD g s LOW 16-BITS AND
RRHIAD: .MWORD :HIGH ORDER 6-BITS OF THE
:HIGHEST MEMORY WORD ADDRESS.
006404 BIC 82, RRLORD iGeT T HIGHEST WORD IN MEMORY
17774 MOV SMOM1, 98CONTRL :FORCE MISSES TO BOTH GROUPS
% &2 %‘ ; ! “"a‘& E om; Ikocmxone'.
CLR RRADR] :SERIES OF TEST nooasssss
' 006440 007140 MOV 81,RRADR1+2
RRI:
:DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES
2766 007150 CMP RRADR1+2, RRADR3+2 :COMPARE THE HIGH ORDER

R

{
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DEKBOC. P11 13 CACHE ARDDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES
2767 006 oomg; ' BNE 64S :PARTS OF RRADR! AND ARG2.
g %35& 007136 00714 &rz RRADR] , RRADR3 gggms THE LOW ORDER
1 B4S 'PARTS
006466 000137 007112 NP RR11 s THEY WERE EQUAL!
472 £48: ' 858
42N 63312; 006504 %3 RR2 ﬂc FI:I‘ST ADDRESS 1S LARGER
006500 000137 007112 §5§: JMP  RRIL m»: odnsr xs LESS THAN THE
1
D0BSOM RR2:
: DOUBLE mcxsan IGNED
&gm ox;% %1% 007142
mg 01373 180 007144 MOV mxlmmgwe
2786 737 007146 007142 ADD
2787 DOES26 g%; 007144 ADC amonal
% 006532 007150 007144 AOD  RRADR3+2,RRADR2+2
2733 (006540 RR3:
g% :DOUBLE PRECISION COMPARE OF TWO 22-BIT RDDRESSES
7% 00ESH0 0237371 007144 006406 cHP amnmz’ 2, RRLOAD+ a otcmmm % 2582 ORDER
gg D0ES5( 8:% 007142 00B40M % RRADR2, RRLOAD comms THE LOW ORDER
006556 001002 BNE  B4S PARTS.
2801
gia 006560 000137 007152 I  RROONE s THEY WERE EQUAL!
' 1 648: BLO  6SS
wasm % mﬂalg 007152 J  RRDONE ; THE rp‘srszmmss IS LARGER
2808 006572 000137 006576 658: JMP  RRY &c FIRST IS LESS THAN THE
l ' can
11 00ES76 012737 006576 00ISI0 RRY: MOV SRRY m
gﬁ :CONVERT THE PHYSICAL -a , ADDRESS IN RRADR2 TO A VIRTUAL ADDRESS
13 :WHICH W %L na.ocm xm 10 Wms THEN THROUGH
14 : rwémaoxr new r&nstgr CACHE AMX.
1S DOBG0Y 813737 142 170200 MOV THE MAP REGISTER 0.
16 0066 4 1 MOV
1 mu.g 1 1 SUB
gi 006626 170202 S8C
006632 012700 140000 MOV mooon.m :A vxmum. ss mxcu WILL
006636 012737 170000 172354 MOV #170000, J8KIPARG ﬁocars TO UNIBUS ?&

l.....--—--—,’- — e —— - - - - -
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mxge-u-oexao-c
P11 13

R T R R AR

— —- —— . S — — =

006644
006652

g

006704

oerle BaGea
006

012737
012737

i
B

1

7e0 004710

104030
000137

5

001002

137

“g

0001
137

s Nl

< FUX

000080
000001

%
177750

006730

007144
007142

ACHE DIAGNOSTIC mr 2 (732) 25-SEP-76 10:0i PAGE 70
SS MULTIPLEXER, AMX, UNIBUS INPUT TEST FLOATING ONES
:ADDRESS OF 000000.
172516 MOV 860, J8MMR3I 375“"9,?" MAPPING BOX AND
177572 MOV 81, J8MMRO ;gum ON MEM(
MOV 8010112, ( B0 o= HEv Bl (Koo
000002 MOV “gm Eoﬁsoxsi'cm R2)’
000004 MOV moao; :000207="RTS PC’
MOV :SET UP THE REGIS
MOV mhmr,na :IN THE TEST INSTRUCTIONS
000114 MOY SRR, JECACHVEC ;SET UP THE PARITY TRAP
NOP : VECTOR
ISR PC, (RD) ;AND GO.
- o TR RO ST
:MAI foN FOR
18: ERROR 30 :FORCING BAD PARITY ON
IMP RR9 :THE MAIN MEMORY F_DRESS
:AND CONTROL LINES FAI
ﬁnsm- HERE WHEN THE FORCED ERROR OCCURS.
: DOUBLE sgcxsm« COMPARE OF TWO 22-BIT RDDRESSES
177742 RRADR2+Z, LORDRS+2 cm THE HIGH ORDER
BNE £t :PARTS OF AND
177740 CMP RRADR2,LORDRS  ;COMPARE THE LOW ORDER
BNE 84S :PARTS.
Ny w2 THEY WERE EQUAL!
g4S:  BLO £S§
INP RR8 nc Fﬁ-e noonsss IS LARGER
BSS:  JMP RR8 n: FIRST xs LESS THAN THE
: SECOND.
RR7: CMP (SP)+, (SP)+
ST (SP)+ sRESTORE THE STRCK.
CHP (5P)+ (SP)+
177794 ﬁ 8-1,9 :CLEAR THE CACHE ERROR REGISTER.
001634 RRS: MOV 3 5 :REPORT A VALID TEST FRILURE.
0C lsllg MOV im
00164 MOV
ST g
CHP (SP)+,(SP)+
177744 Enov'"m” n JMEMERR :CLEARR THE ERROR REGISTER.
RR9: CLR 3AMRO TURN OFF MEMORY MANAGEMENT.

E06
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%
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ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS TEST FLOATING ONES
R $MMR
%r Snnong :GET READY TO GENERATE THE
BNE RR10 sNEXT ADDRESS TO BE TESTED.
15T 3
BNE RR' "'18'
B AR|STOR3
RRi2
RR10: ASL RRADR3
ROL RRADR3+2
BR RR12
RRIl: RSL RRADR1
ROL RRADR1+2
CLR RRADR3
CLR RRRDR3+2
RR12: JWP RR1
RRADR1: .WORD O -3 DOUBLE WORD LOCATIONS
- WORD :USED TO STORE 22-BIT
RRADR2: % : ADDRESSES.
RRADR3: .WORD O
_ WORC O
RRDONE: RSET : DONE!

u&m&uuumuiumMQn!nuuuumummnu}m}

'iTEST 4 CACHE ADDRESS MULTIPLEXER, » UNIBUS INPUTS TEST FLORTING ZEROES

mu NTICh "'T'cxaaf‘é IN 2 “rtu gc“
u E W*ﬁcl?f TEST THE §ses WERE

b PRSI
lﬂSWIgg a ?XHILLSBDTDEHTOMM

SIS I I IO 00030 0030 00 30 0 000300 0 R

1’91"!: SCOPE
MOV 820, STIMES ::00 20 ITERATIONS
—— sSET T REGISTER
MOV 8TSTS, SKAD :IN ca& ?r‘cmrssr ABORTS.
MOVE ST mn mro |
MOV s INITIALLY EXPECT NO ERRORS
MMSKIP
MOV 8KIPARO, RO s INITI
% Lo mﬁz R
MOV BW' noonﬁs:s 5
BYS: MOV R1, (R2)+ rtnsa.vss RS Puvsxcal.
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2935 @ an r(ca t):'i! s ADDRESSES.
1 MOV (RO)+
1 % MOV $400, (RO)+
1 MOV 600’ (RO)+
i o . (Rl
1 1 MOV #1200, (RD)+
1 001400 MOV 81400’ (RD)+
ag 007266 012710 177600 MOV 2177600, (RO)
007272 10WM12 SIZE GET THE MEMORY SIZE.
25 B B8 43 3 R L
2948 000002 007274 BIC 82, SSLOAD SGET ne HIGHEST WORD nmus THO.
% 007306 012737 000014 177746 MOV SMOM1, J8CONTRL
14 01 010020 SS1: MOV 8177776, SSROR1 s INITIALIZE
STl Gh  Sooae
007358 800410 BR 553’
% §s2:  INC RY s TURN ON_THE NEXT BIT
guuom 010020 BIS 81 SSADR1 :IN THE FIELD OF ONES
006337 Ol ASL SSADR1
% 006137 Ol ROL SSADR]+2
097354 012737 000002 010030 SS3 MOV 82, SSMASK ; INITIALIZE THE MASK USER
007362 00S037 010032 CLR ssfnssua ognggsmzmom
:IN FIELD OF ONES
% 010405 MOV
aa%; 012737 007376 001510 MOV
zsg 13737 01 10024 SSY4 MOV :DETERMINE THE TEST ADDRESS.
1 1 10026 MOV 14
5 1 10024 BIC
3737 01 10026 BIC  SSADR2+2
: DOUBLE mcxsxou COMPARE OF TWO 22-BIT
mg;" mmg 023737 010026 010036 CMP SSADR2+2, SSCNST+2 m%ms THE HIGH ORDER
% %.};% 010024 010034 ?; gg’onz SSCNST scorrgmq. g'l.touaomen )
1002 BNE :PARTS.
2980
1 DO7446 000137 0O0746M P 555 s THEY WERE EQUAL!
% 600 E4E BLO 653
0315 007464 JNP 5SS ; THE FIRST ADDRESS IS LARGER
2985 sTHAN THE SECOND
a 007460 000137 007756 65$ IMP 5510 m% 0Mgnsr IS LESS THAN THE
sg 007464 gS5:

. wmr v ————— . - -
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M ADDRESS nﬂx , AMX, UNIBUS INPUTS TEST 92 LOATING ZEROES
;DOUBLE PRECISION THO 22-BIT 5
010026 007276 C 5835“ sgonooa W THE HIGH ORDER
BNE :PARTS OF SSADR2 AND ARG2.
010024 007274 CMP ssama SSLOAD conmz ns LOM ORDER
. BNE 648 : PARTS,
007522 P 556 : THEY WERE EQUAL!
BYS BLO 5SS
007756 IMP S510 n: r*gr ADDRESS 1S LARGER
007522 6SS:  JMP 556 -n: 0|"gnsr xs LESS THAN THE
SS6:
:CONVERT THE PHYSICAL 22-BIT mss IN SSRDR2 TO A VIRTUAL ADDRESS
’ﬁcw'f"m%?m UN murag "? égb‘it E&" T
gimaq iroano ! n"gvv wggu ugF MAP REGISTER 0.
1 SUB oa F
170202 SBC au‘mm
140000 MOV #140000, RO :A VIRTUAL ADDRESS WHICH WILL
*RELOCATE THROUGH KIPARG.
170000 172354 MOV $170000, 38KIPARG; RELOCATE TO UNIBUS
:ADDRESS OF 000000.
000060 172516 MOV $60, J8MMR3 ;m;lglgu MAPPING BOX AND
000001 177572 MOV 81, 38MMRO :TURN ON r:mav:"’ MANAGEMENT.
:SET UP THE TEST CODE:
%1 MOV omuua (RO)  ;010112='MOV R1, (R2)’
1 MOV y2(R0)  ;005012="CLR (R2)’
000004 MOV JS(RO)  ; ='RTS PC’
MOV #2,R!
% MOV sMAINT,R2 5 "Er"f'réﬁ&'?xﬁn
007702 Y MOV 8558, J4CACHVEC ; PARITY TRAP
00011 Hov 8,3 .grg_m 1
JSR PC, (RO) ;AND GO
- sNO TRAP OCCURRED!
18: sgnoa
AL TRAP TO HERE m 91: ERROR OCCURS.
- s ; DOUBLE ggcxsxou cawagsLor rugaaa-an ADDRESSES uxcn
il BNE 25"’“2 —— ot gs"hﬁ % —
010024 177740 CMP ssnoaz LORD..3 THE LOM oaoen
BNE .mn S.
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1777494

001634
001640

001e42

1777494

IMP
g4$:  BLO
INP
£SS: JMP
£s8: CMP
ST
CHP
MOV
BR
SS9: MOV
MOV
MOV
ST
CMP
ERROR
MOV
§510: ASL
ROL
DEC
BEQ
JMP
18: CLR
CLR
CHP
BGE
INP
SSADR1: .MWORD
g
SSMASK: I%
SSCNST: .WORD
-WORD

SS11: RSET

P-g& 10:0i PAGE 74
ROES

ss8 ; THEY WERE EQUAL!

6S$

Sss THE F%RST ADDRESS IS LARGER
8s9 e lee

THE FIRST IS LESS THAN THE
s SECOND.

;RESTORE THE STACK

(

{

(

8-1, JSMEMERR :CLEAR THE CACHE ERROR
ss1d :REGISTER.

JSMEMERR, STMP] :REPORT A VALID TEST FAILURE.
auo%g. ™P3

S8HIADRS ) $TMPY

(SP)+

(SP)+,(SP)+

8-1, J8MEMERR

SSMASK sROTATE MASK TO FLOAT O
SSMASK+2 :T0 THE LEFT.

"

5S4

J¥MMRO :TURN OF MEMORY MANAGEMENT
amsg :AND_THE ' MAPPING aox

RY 1S THE TEST

ssl1 :YES

Sse 3

0 sUSED TO GENERATE THE

§ :TEST ADDRESSESS.

0

0

CONTRINS THE ADDRESS OF
; THE LAST WORD OF THIS PROGRAM.

o S IHHEHHHEHHENEHHE HEEHHEHHEHHEEHHEEHEEHHEHHHHHE HHEHHHE
CACHE RDDRESS

'iTEST S

MULTIPLEXER, AMX, CPU INPUTS DUAL RDDRESS TEST

DR LIRS .00 S L0 O S

HE_PURPOSE IS TO VARIFY
lPROPERLY FOR THE LOW ORDER RDDRESS LINES INVOLVED
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DEKBOC.P1! TS CﬂCl'é RDDRESS MUL IPLEXEA, RMX, gPU INPUTS DUAL RODEESS gES?EP

3103 1
gig 010042 1’ éggll'!!ggg;glliillliiil!ll!l'll'llllll!l!!l!ill!!!!ll*lil!!ll!!!!l
106 010044 012737 000004 001702 C MOV 84, STINES +:D0 4 ITERATIONS
1 Pa— SET THE SKAD REGISTER
gi% 010052 012737 010300 043632 MOV #TSTB, SKRD :IN CASE THE TEST RBORTS.
111 01 1 001632 MOVB  STSTNM,STMPOD |
§ﬁ§ 81 513;57 335% 000114 MOV csgua.z:cnwvsc s INITIALLY EXPECT NO ERRORS.
3}}2 313?3 ?ﬁ% 000014 177746 PPI: gg;g $M1MO, 38CONTRL ;FORCE MISSES TO BOTH GROUPS
3119 010104 (000000 PPLOAD: .WORD O sLOW ORDER 16-BITS AND
117 010106 000000 PPHIRD: .WORD O ;u{cu ORDER 6-BITS OF THE
ﬁg . ;%1 ADDRESS IN
3120 010110 012737 157776 010274 MOV 8157776,PPLIM  ;ESTABLISH THE UPPER LIMIT
% igiég mmxm 010106 E,SJ: wamo :FOR THE TEST.
1 310124 123737 010274 010104 CMP PPLIM, PPLORD
124 010132 0BO3u40: BLE PP2
gig 010134 013737 010104 010274 MOV PPLOAD, PPLIM
gm gwwa m% 101442 PP2: MOV $80TPRG, RO sTHE_LOW LIMIT FOR THIS TEST.
: iaa }gigg 01 . 18: w 53. gfin MRITE s;wc ADDRESS IN THE
§§ 81019% 1”%1“77403: BLOS 1S’ o
mg 31313 12700 101442 MOV $BOTPRG, RO
31 101 11001 PP3: MOV (RO),R1 : BACK THE
;%" DiBiee 0019 ® B ARTTE BACK THE COMPLIMENT
3{% mox% 01 001644 MOV RO, STMPS 'nspom g ]
2 oo oo g o g
1 1 1 001640 MOV
140 010204 001642 CLR STHPY
gi§ 010210 104034 18: ERROR 34
}'4.. ﬁi 13 % . PP4:  COM éumgn. = sWRITE BACK COMPLIMENT.
ig 1 101 BLOS PP3
3147 010222 012700 101442 MOV #80TPRG, RO :G0 BACK AND CHECK
3m oi 011001 PPS: ,,"83 .‘;S"Agm :THE COMPLIMENTED PATTERNS.
120 1 1 COM R2'
i He B % AC
1 1 1&9 001644 %v R2, STMPS
gm gx% Swm 001636 MOV RI.§TMP2
i e Gos QiE o e
i 8 W o B 3
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DEKBDC.P11 s CACHE ADDRESS MULTIPLEXER, AMX, CPU INPUTS DUAL ADDRESS TEST
159 0! PP6:  COM (RO)+
§1 818542 %59 010274 CHP RO, PPLINM
161 010270 001356 BNE PPS
ig 010272 000401 BR PP?7
i“ 010274 000000 PPLIM: .WORD O
i& 010276 104407 PP7: RSET s DONE!
168
3169 33 E s I F T T e T P TSI P ST LTI LT LTI I LE LTI LTS
i;u ginesr b CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS DUAL ADDRESS TEST
1;55 :#THIS TEST PERFORMS A DUAL RDDRESS TEST IDENTICAL TO
1 :#TSTS, EXCEPT THAT IT IS DONE THROUGH THE MAPPING
3{772 :¥B0X HERE THEREBY TESTING THE UNIBUS INPUTS TO THE AMX.
1# ' ‘s P Y T P T T T T I Y R YT P ET ST RS DL
177 010300 000004 : t5Te:  SCOPE
178 010302 012737 000002 001702 MOV 82, STIMES ::00 2 ITERATIONS
3179 000006 TT=$TN-1
180 :SET THE SKAD REGISTER
igé 010310 012737 010740 043632 MOV $TST?, SKAD :IN CASE THE TEST ABORTS.
3183 010316 113737 még% 001632 MOVE  STSTNM,STMPO
]ﬂﬂ Of ulllﬁ{ii’ 0Y4 000114 MOV - 8SPUR, J8CACHVEC ;EXPECT NO PARITY ERRORS.
3186 DIC iz7s7 000014 17774 TTL: gov"l'zzs" #MIMO, CONTRL ;FORCE MISSES TO BOTH GROUPS.
31 10344 m TTLOAD: .WORD O :DETERMINE THE HIGHEST
ﬂ{” 010346 E TTHIAD: .WORD O :WORD IN MEMORY.
31?1‘ 0 012737 157776 010734 MOV 157776, TTLIM  ;DETERMINE THE UPPER LIMIT
3192 D10 005737 010346 ST TTHIAD sFOR THE TEST.
3193 DIC 001007 BNE 1712
gm 010734 010344 CMP TILIM, TTLORD
195 BLE T2
313 ugg 013737 D0103%4 010734 MOV TTLOAD, TTLIM
gi” 1 T712:
3199 01 1 72340 MOV $KIPARD, RO s INITIALLY 2UT MEMORY .
% 81&% §1§;S° 6'% MOV 877406 hﬁa : IN A 'PASSIVE’
1 010412 01 1 MOV $KIPORD, :STATE T IS MAP ALL
104 1 000010 MOV $10,R3 s VIRTUAL SSES ON TO
13: ~B4S: MOV Rl,lﬂ%“ : THEMSELVES RS PHYSICAL
1 SOB BY : SSES.
1 CLR (RO)+
xg:g 1 MOV , (RD)+
104 1 MOV woo.(%u
1 01 MOV 8600’ (RO)+
1 31 1 MOV § ,(%u
11 oloued Of | MOV 8100’ (RO)s
gg oxgﬁ; mgig nx% MOV 8l , (RO)
3214 010464 012737 000060 172516 MOV 860, J8MMR3 :TURN ON MEMORY MANAGEMENT.

N . - - -
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POP 11,70 CACHE DIAGNOSTIC mr 2 MACY1l 27(732) 25-SEP-76 10:0i
CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS DUAL ADDRESS TEST
000001 177572 MOV 81, J8MMRO
101442 MOV sB0OTPRG, RO s INITIALIZE A POINTER.
18:
170200 MOV RO, 98MAPLOO :RELOCATE THE ADDRESS IN
170202 CLR J8MAPHOO :RO 10 THE UNIBUS
170000 172354 MOV $170000, auxxmas THROUGH THE MAPPING BOX
140000 MOV #140000.R :T0 THE CACHE.
MOV RO, (R1) :WRITE THE ADDRESS IN THE
000002 ADD 82, RO : ADDRESS
010734 CMP RO, TTLIM
BLOS 1S
101442 MOV $BOTPRG, RO
1713:
imauo gg go aomomoo :RELOCATE THE ADDRESS IN
1% 172354 MOV #170000, aaxxm moum"?ém n?w”?mc BOX
140000 MOV $140000, R1
MOV (R1),R2 :READ BACK THE ADDRESS
CMP RO,R2 :AS DATA IN THE LOCATION
BEG 114 1T ADDRESSES.
001644 MOV RO, $TMPS EOURLT ERROR IF NOT
001636 MOV R2, STMP2 '
1640 MOV RO STMP3
1642 CLR gshm
19: ERROR
TT9:  CoM (R1) sWMRITE BACK THE
ADD 82, R0 : COMPLIMENTED DATA.
010734 CMP RO’ TTLIM
BLOS TT3
101442 MOV $BOTPRG, RO
T7S:
MOV RO amoo :RELOCATE THE RDDRESS IN
im 172354 % m $KIPARG: l}'f’uaom:uw "m: %Ptm BOX
140000 MoV »8888 10 THE CACKE
MOV (R1),R2 ,oancxmocr:c '
MOV RO,R3 s THE COMPLIMENTED PATTERNS.
COM R3
CMP R2,R3
BEQ 18
001644 MOV R3, $TMPS :REPORT ERROR
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DEKBDC.P11 ™ CACHE ADDRESS MULTIPLEXER, AMX, UNIBUS INPUTS DUAL ADDRESS TEST
ggg 81% 810237 01636 MOV R2,$TMP2
1 10037 001640 MOV RO $TMP3
3273 010710 00S037 001642 CLR $THPY
74 010714 104035 18: ERROR 35
10716 005111 TT6:  COM (R1) :COMPLIMENT BACK THE DATA.
327 0720 062700 000002 ADD 82, R0
3278 010724 020037 010734 CMP RO TTLIM
s 1 %63% BNE 15
328 ll 1 01 BR 117
maaaa 010734 00000C TTLIM: .WORD O
32953289 010736 104407 T17:  RSET s DONE!
38%3287 3 o 3030363636 36 36 36 36 36 36 36 96 36 36 36 36 3 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 96 36 36 36 36 36 36 36 36 36 36 3 36 36 36 3 36 3 3 3 3 3 3 % % %
3288 hzsr 7 CACHE ADDRESS MEMORY COMPARATOR TEST
32903 S8 ;mus IS A TEST OF THE CACHE ADDRESS MEMORY ADDRESS COMPARATORS.
3291 :¥THIS IS A CIRCUIT MADE UP OF SIX 74585 CHIPS, THREE FOR EACH
3292 : ¥GROUP,  ERCH CHIP COMPARES FOUR BITS OF THE ADDRESS ON THE
3293 : #¥ADDRESS MULTIPLEXER, AMX, OUTPUT LINES WITH THE nssn:cuvs
3294 :¥FOUR BITS FROM THE Mﬁm TUELVE gor
gg ; SS ARE BROKEN : axrsxumoucux
;roa m-: FIRST COMPARATOR; BITS m THROUGH 17 FOR
e Xido CHOSEN FOR THAolGH 21 ey T"&%“Esc
35% P&S’ﬂ: q-ac'xgsw 'com? TION F 03 A COMPARATOR THE
3300 MEMORY AND PUT EVE POSSIBLE 4-BIT commnon
330 ,;on msmeornc ommnoa OR 4-BITS
3305 ; ¥THERE nns 16 (DEC) CONDITIONS. THUS FOR EVERY 4-BIT
3303 npur ’8,,}" COMPARATOR THERE ARE
3304 u mx IW n ONE OF WHICH WILL CAUSE
3305 nsrenzuce A HIT. THE OTHER
3306 ns suouo OF comse BE MISSE
3308 lll!l!!!il!li!!!!!!lll!!"ll!!i*!*lli!l!lll*i!!lill'ﬂi!&*!*!*i*
3309 010740 000004 'rsn- SCOPE
3310 010742 012737 000OM0 001702 MOV $40, STIMES D0 40 ITERATIONS
gxé Qc T THE SKAD REGISTER
33{3 010750 012737 012112 043632 MOV TST10, SKRD *IN CRSE THE TEST RBORTS.
14 010756 11 1 001632 MOVE  STSTNM,STMPO
%s 010764 mav3 .;i; %?% 000114 MOV $SPUR, 9 8CACHVEC
33{9 010772 104411 MMSKIP ,Fsmes IF THE SWITCH REGISTER
?ﬁ :ro E?nfm'f E%' IUST?EON 55 nm TESTS

3321 .so co ro THE rcxr TEST
35 10774 01 s INITIALLY PUT rznon
& guooo 81% MOV uﬁ-ms Rl :MANAGEMENT IN 'Pnssxvs'
3325 011004 012702 172 MOV sponb R2 :STATE, THAT IS MAP AL
011010 012703 1 MOV #1 :VIRTUAL ADDRESSES ON TO
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DEKBDC.P11 17 CACHE ADDRESS MEMORY COMPARATOR TEST
3327 Oﬁow 010122 BYS: 285 55 éﬁ%“ ;BEQE%EES AS PHYSICAL
359 011088 005025 ot
Bl E
1 | MOV (RO)+
3332 01l 1 MOV asoo (RO)+
3333 011036 012720 001000 MOV #1000, (RD)+
ck 8“% 81 ggl MOV #1200 (RO)+
11 1 14 MOV #1400’ (RO)+
::3:_3% 011052 012710 177600 MOV 177600, (RD)
2338
11056 I
3333 Bu 683365 ZADLO: .WORD O s THE HIGHEST ADDRESSABLE
"&é 011062 000000 ZADHI: .WORD O :MEMORY WORD AVAILABLE.
gg 011064 00S037 011656 CLR ZFLGI ¥r|.c1 mo*cmsg WHICH GROUP
420 Terhe g o
gg / ¥"§? ol 0 FIRST.
3349 011070 012737 000030 011664 MOV #S0M1, 2GS :26S AND 2GM CONTRIN
gn 011076 012737 000044 011662 MOV #S1M0. ZGM :PATTERNS TO BE USED IN
1 THE CACHE CONTROL REGISTER.
3352 011104 00S037 011660 CLR ZFLG2 :ZFLG2 INDICATES WHICH
3353 :4-BIT ADDRESS FIELD, OR
3354 :WHICH COMPARATOR, IS
- 3355 :BEING TESTED.
3356 :2FLG2 = 0, BITS 10 THROUGH 13
3357 sZFLG2 = {, BITS 14 THROUGH 17
3358 :ZFLG2 = 2, BIT s 18 THROUGH 21
gg :ZFLG = 3,
1 011110 005737 011660 21: 15T 2FLG2 :SEE_WHICH COMPARATOR
3362 011114 001010 BNE Ze rs BEING TESTED ON THIS
ggga :PRSS AND PUT THE SIXTEEN
4 :POSSIBLE ADDRESSES NEEDED
sFOR THE TEST IN ZTRBLE.
guus 01 002000 011704 MOV #2000, 2TABLE+Y ;BITS 10-13
11124 005?33; 011706 CLR 2TABLE+6
3368 011130 004737 012002 JSR PC, ZCMTBL sCALL ZCMTBL TO FINISH THE TRBLE.
%?33 011134 000432 BR 25’
3z ,% gmas 022737 000001 011660 Z2: CMP 81,2FLG2
3re 11194 001010 BNE 23
3374 011146 012737 040000 011704 MOV $40000, 2TABLE+Y4 ;BITS 14-17
i Bl Beg Gk R G
111 47 1 JSR C, ZCHT :GET ZCMTBL TO FINISH SETTING
33:3;73 011164 000416 BR 25 :UP THE TABLE.
3379 guxas 022737 000002 011660 23: CMP 82, ZFLG2
3333? 11174 001010 BNE 24

3
3

012737 000004 011706 MOV #4,ZTRBLE+6 ;BITS 18-2l




f o —— —— e — . ——— ar—

2
7

ST G

SREEs
0000

LEETATLLY

OO NN L
L= ]
ey
-
[ )
—
0

011
011

011332

S3RNRIERSS

PPy

BRRNPBRE
o
3

PRPY

——— —— —— —— . — s =

012701

PDP.éL’?U CACHE DIAGNQSTIC FART
CACHE RDDRESS MEMORY

Bi2082
011610

1162
Cl1ee4
000051

011700

011062
011060

011322

011322
011610

011700

011062

BO7

MACYLl 27(732) 25-SEP-76 10:01 PAGE €0
COMPARATOR TEST
CLR TABLE +4
J§R C,2CMTEL
g 25
24: IMP 214 :DONE WITH THIS GROUP.
Z2S: MOV 82THR,R]
MOV 2GM, JRCONTRL
157 (R1) sMAKE 2THR A HIT IN BOTH GROUPS.
MOV 2GS, J8CONTRL
ST (R1}
:FROM NOW ON CT THE GROUP BEING TESTED
MOV 820, 98MMR3 L N RPRORY PANSLETENT TOUP.
MOV 81, 98MMRO :22-B1T MODE! x
MOV $ZTABLE,R! s INITIRLIZE R1 AS A POINTER
: 70 THE ADDRESS WHICH WILL
:BE MADE A HIT.
27

;DOUBLE PRECISION COMPARE OF TWO 22-BIT ARDDRESSES

CcHP ZADLO+2,2(R1}
BNE E-E
CMP ZADLO, (R1)
BNE (311
JMP 18
eus: BLO (37
JMP 18
6SS: JMP 214
18: MOV 8ZTABLE,R2
Z28: cHP Rl,.Re
BEQ 212
29:

; COMPARE THE HIGH ORDER

;PARTS OF ZADLO AND (R1).
; THEN IF NECESSARY
;COMPRARE THE LOW ORDER PARTS.

;THEY WERE EQUAL!

s THE FIRST ADDRESS IS LARGER

: THAN %CGD!

‘"‘&5 T IS LESS THAN THE

s SECOND.

BB S

gsm r%gmugn THE cgarmron
70 6 THe OTHER POINTER, Ri

{RGAINST TTSELF HERE:

;D0UBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES

cHP

ZADLO+2,2(R2)
BNE b4s

;COMPARE THE WIGH ORDER
;PARTS OF ZADLO AND (R2).
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CACHE ADDRESS MEMORY COMPARATOR TEST

011080 CMP 2ADLO, (R2) s THEN IF NECESSARY
ENE Eu4S : COMPARE THE LOW ORDER PARTS.
011366 NP 210 : THEY WERE EQUAL®
B4S:  BLO 653
011366 MNP 210 m nﬁr nog%ss IS LARGER
011566 §S§:  JwP 213 nc FIRST IS LESS THAN THE
: SECOND.
Z210:
IOV (R1),R3 :GET THE PHYSICAL ADDRESS POINTED
177700 IC 8177200,R3 T0 BY R1 AND EST
MOV (R1),RS ;A VIRTUAL ADDRESS WHICH
MOV 2(R1},RY sWILL RELOCATE THROUGH
177772 ASHC  8-6,RY :KIPARG. SETUP KIPARG AND
172354 MOV RS, 38K IPARG :LEAVE THE VIRTUAL ADDRESS
140000 ROD #140000,R3 :IN R3.
157 (R3)
75T (R2) :SEE IF YOU CAN GET R HIT.
000010 177752 _ 3.’;7 oh.amms
%xsss 001634 MOV in.cx STMP] :NO! REPORT THE FRILURE
m&% 001640 ?évv (7531‘?1733
18: ERROR 55
211:
(R2) PHYSICAL ADDRESS PCINTED
17770 s DR P A
MOV (R2),RS’; mruh. Técu
s R Ben "B UERe
172354 MOV RS, 98K IPARE ul.nv: ié‘v&' "2
140000 ADD $140000,R3 :IN R3.
ngp ;FOR_SCOPING WITH AN OSCILLOSCOPE.
151 (R3) : SURE THERE IS NO
000010 177752 gg ng.awmus :MATCH. A MISS?
1656 001634 MOV G1,STMP] :GOT A HIT! SO REPORT
MOV (a&) tmz s FRILURE
GO1640 MOV 2(R1),STMP3
m MOV (R2) , $TMPY
001644 MOV 2(R2),STHPS
18: ERROR 27
000004 Z12:  ADD #4,RE sMOVE POINTER TO NEXT AMX

;SIDE COMPARATOR INPUT RDDRESS.
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POP 11,70 CACHE DIAGNOSTIC PART 2 MACY1l 27(732) 25-SEP-76 10:0i PAGE 82
CACHE ADDRESS MEMORY COMPARATOR TEST
gow 012000 CHP R2, $2TABOT s DONE?
1280 BNE 28 :BRANCH IF NOT DONE.
062701 000004 213:  ADD w,né :G0 T0 TH nExr
1% 012000 CMP R1. 82TABOT % N THE T
12 BNE barg EST gs;‘gc TH noonzss TA3LE DONE?
005237 011660 INC ZFLG2 ;xr um ESE noonzssss
000137 011110 P 21 i 60 10 gommi THE
ADDRESS TRBLE, THAT IS
:CHECK THE MEXT 4-BiT
: COMPARATOR
005037 177572 214:  CLR J8MMRO :TURN OFF MEMORY MANAGEMENT.
érasxs CLR S8MMR3
11656 ST ?kcx xr TH GROUPS HAVE
11 BNE 1 emucu IF YES
11656 INC ZFLGI or se
1 gussu MOV $SIM0, 2GS
1 11662 MOV $S0M1 | ZGM conm %s
gusso CLR gn.ca
0001 11110 i 3 1
000000 2FLGI: .WORD O :FLAG uucu wmes WHICH
,mow TESTED, O OR 1.
000000 2FLG2: .WORD O ,r mxcu u»:s g«n;:gucu
; COMPARA
:0 - Eirg 1 ;
1] - BITS 14 TIvaGI-l
:2 - BITS 18 THROUGH 21.
26M: .HORD O sPATTERNS USED IN THE HIT
26GS:  .WORD 3 :AND MISS REGISTER.
- WORD
Z2THR: .WORD O
JWORD O
mg % 3 MPORARY "éromcs Locnnons
pras wm 5 THE Tss'r monsss
: .BLKH 40 s "
f{%ﬁ, JWORD O -%c"é’son%r ADDRESSES.
s THIS ROUTINE IS c%n‘in T0 GENERATE THE ADDRESS
:TABLE, BY A 'JSR K &%ms F RST
BLACED TN 2on0
'70 1T: ?:ﬁr;ﬁ%aum W m% ;g%xsxﬁm
.g‘ugum ENTRY BY RDDING '5'5’3753
012701 011700 2CMTBL: MOV 8ZTRBLE,RI ;stqusu A POINTER TO
N0S021 CLR (R1)+ ‘ﬂi FIRST ENTRY.
NNGNZ CLR (R1)+
012700 000016 MOV #16,R0




B Y

o
9
P
=0 ot Pt 8 Pt o

RS

AF

012112 000004

012114
Ol2iee
012122
012130
012136

Bi5iua

01214

000010

012737
113737
104411

%

POP 11,70 CACHE

EQ7

gIﬂGNOSTIC PART MACY1l 27(732) 25-SEP-76 10:01 PAGE 83

CACHE ADDRESS MEMORY COMPARATOR TEST

000002 001702

013142 043632
001S02 001632

3 8T BB nam

18: MoV (R1)+,ZTMP] ;SAVE THE CURRENT ENTRY

- (Ri)¢, 2P THE OFFSET TO THE
;DOUBLE PRECISION ADDITION, UNSIﬁa&Qg

MOV TMP1, (R1)
MOV ?mla 2(R1)
ADD TABLE+4, (R1)
ADC 2(R1)
ADD zmau-:ma 2(R1)
508 RO, 1S sLOOP UNTIL ZTABLE IS FILLED.
MOV 820, R2
MOV 8ZTABLE,R1
MOV 82THR, RO
BIC 176000, RO
28: ADD RO, (R1)$
157 (Rl)+
SOB .
RTS PC : THE RETURN
215:  RSET s DONE!
s R E AR R E R RSP RS PO R SR S B E R AR F SRR A Y AR E AR SR E SRR Y EH LR R LR LR
msr 10 CACHE ADDRESS MEMORY COUNT PATTERN TEST
: TH IS A TEST
2.8 J&S«“’?‘W &o’%’fr"“i"m
mus §nm xous % ATTEMPT TO m
?Lﬁ A HIT IN EACH
’ hﬂlﬂmm BERFEFUT RS LSS E S AL S U IR LUV S RSN CL B YL P AP LR SR LTS8
MOV 82, STIMNES ::00 2 ITERATIONS

%m-x
¥ sSET THE REGISTER

MoV #TST11,SKAD :IN CASE THE TEST ABORTS.
MOVB  STSTNM,STMPO
MMSKIP

Mgk

WORD
CLR
MOV
MOV

BBLOAD
BBHIRD

=

1 ; TEST GROUP O FIRST.
1,B8GS
1MOM] , BBGM
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MAINDEC-11-DEKBD-C POP 11,70 CACHE DIAGNOSTIC PART 2 MACY1l 27(732) @25-5EP-76 10:01 P
DEKBOC.P11 T10 CACHE ADDRESS MEMORY COUNT PATTERN TEST T

53 i hg pER com m g g poe g o0
ixé §1 m % 177746 BB2: MOV aé?.gb aoéoum.
3612 012212 ST 2000(R0)
iﬁ §i§ 1 012656 177746 ¥g¥ ?gg?‘aocoum
1S 01 11 R1,B82
gi? 012230 013700 012654 MOV  BBGS,RO s FROM NOu ON FORCE
g1t BiEG BEY I R AN SR oo e
s §i§ 15790 T0raus oo ﬁ :ao"maam':m R+ IEONTATRETHE TEST ADORESS.
%55 0ioot &R (RO 6P FAILING AODRESSES. O
g Dis3es Ois7en 177977 L igMepe s LR cwor
3630 012272 012700 172340 MOV  #KIPARO,RO s INITIALLY PUT MENORY
g o R
%33 oxz:nz, 1 000010 MOV  810,R3 ADDRESSES ON TO
ﬁ §x {q BYS: g&l %, ‘l, )+ mvgs RS PHYSICAL
Sl s B
%41 015M0 01 1200 OV $1200° (RO)e
e B2 B A e
0is%: 8173 000001 177e%e B Ry e S N S
1 1 CLR  BBFL s INITIAL ERROR
g I B I Gh ol  AOTa.
g 012404 012737 012660 000114 MOV  SBBERRI1,38CACHVEC :PREPARE FOR ERRORS.
1) Y BB4:
i 1 u:e:w:rr1 012144 012632 e ﬁcxsmg% 2, agon“foaa“" Wﬂt umu ORDER
i 012142 012630 &rz gg;ono ,BBADR! gm T%LOH ORDER g
1
2662




bexBBe A1 rio

:

3671
7e

2d

75
3676
3677

%7

S5 RERREERE

gg

®
REL3

®
IR

8
B

3

ERESERREREERRERRREEY

Ola43e

815438

Ol2444

9

0001

@

000137

§

011003
042703
11005

&

010537

:

000240
00871

12 032737 000010

TIC PART
RRoHE  ADBRE S RERDR TBIAY PATTeRN TEST
012450 IMP 8BS
BY4s:
012546 3}3 83?
012450 §5§:  JWP BBS
012630 BBS: MOV $B8BADR!, RO
MOV (R0),R3
177700 BIC 8177700,
MOV (RD)
% MOV 2(R0}
1 ASHC  #-b,R4
172354 MOV RS, 98K IPARG
140000 ADD #140000,R3
W R’
5T u'g)
177752 BIT 810, J8HITMIS
BNE BB6
012644 001636 MOV BBFLG1, STMP2
18: ERROR 36
012630 BBG:  ADD 84, BBADR!
8”13533““ ADC goaua
BR
012646 BB7:  TST BBFLG2
BEQ %
o B B ST
3™ JSR PC, .
012644 BBB:  TST BBFLG!
1 01 % a.anmz G
81 o MOV élg'i,éscs
012656 MOV 1
012166 IP BB1
BBADR!: % 3
BBADR2: Im §
BBADR3: .
lm o
BBFLGl: .WORD O

MACY1l 27(732)

25-SEP-76 10:0i PAGE 85

; THEY WERE EQUAL!

TI"E FIRST ADDRESS IS LARGER
THE_SECOND!
TI-%“RST IS LESS THAN THE

;SET UP MEMORY MANAGEMENT.
GE THE PHYSICAL ADDRESS POINTED
RBLISH

. K1 RAND
,II.ER% THE VIRTUAL ADDRESS

;FOR SCOPING WITH AN OSCILLOSCOPE.
sTRY TO GET A HIT.

;WAS IT A HIT?

W m&s OTHERWISE

sMOVE TO NEXT WORD PAIR.

v?E,ET“ER”E: n?c YES mm
AN ERROR SUMMARY

;HAVE BOTH GROUPS BEEN TESTED?

s IF_NOT, GO BACK AND
;%Esraﬁoun

; THE TEST RDDRESS.
;LOGICAL "OR’ OF BAD RDDRESSES.
;LOGICAL 'AND’ OF BRD ADDRESSES.

;FLAG: 1, IF TESTING GROUP 1,




gc-x 1-05«80-(:0

012646
012¢S0
012652

12654
12656

012660

012676

012704

e o
5 &

g
g

1271

o

=

B Bt s s fenst s s o fron Bt B P

B BN O

LY B e ot oo B ot s oo

001002

0001

9

103402

1

8
g

3

QR S

CACHE ' ACDRESS REMORY COUNT PATTERN TEST

177742
177740

012716

043500
043500

RN

B

00~ 00000000

ﬁ.-
Y

—— v

012632
012630

177794

‘”E%
001
001

DO164Y4
001646

{563
012640

012642

012646

64S:

18:

BBFLG2: .WORD

BBCNT1: .WORD

.WORD
BBGS: .WORD
BBGM: .WORD

BBERR1:

HO?7

0

o0 0o

MACY1l 27(732)

25-SEP-76 10:01 PAGE 86

}r ﬂ-:snmf GROUP 0.
F NO ERRORS
%umo IN TFE TESTED

UP
sERROR COUNT,

;PATTERNS FOR THE CACHE
sCONTROL REGISTER

;DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES

6ss: JMP

(DD
L

733

§§§§§§

gmm
v

S
-t
OXXO

822 §

s&soaonse aanonuam of Emne THE HAES ORDER
LOADRS , BBADR1 Sconmm-: mmns OW ORDER
E4S s .
BBERR2 : THEY WERE EQUAL'!
65$
SPUR mz FIRST_ADDRESS IS LARGER
SPUR m: errsis LESS THAN THE
: SECOND.
860, J8MEMERR  ;MAKE SURE A CACHE ADDRESS
ggemm :MEMORY PARITY ERROR OCCURRED.
:REPORT ERROR.
BBFLGI, STMP3
+.hmz
sww
u .sm
- COMPUTE Locxcu '0R’ OF
BBADR1 ‘gal 20 é BAD ADDRESSES.
COMPUT 'rue LOGICAL ’AM)’
,BBADR3 ;or THE BAD ADDRESSE

e
BBADR1+2, BBADR3+2
BBADR3+2

s-1,BBFLG2
BBCATI
BBCNT1+2

;SET THE ERROR FLAG.
;él&(ﬁﬂim THE ERROR




107

gggﬂélaSBREggﬂﬁegageﬂggagg Bﬂ?%e TEST MACY1l 27(732) @25-SEP-76 10:01 PAGE 87

BERBBE P %°ro

MOV #BBERRY, HICQCHVEC"E RESS 35; 52 ?EE EBBREﬁg

MOV a OADRS, RS
BIC 1,RS
15T ms:

BR

BBERRS
BBERRY: CMP (SP)+, (SP)+
BBERRS: nov -1, JUMEMERR -
m, :Batmx.accacuvsc

BBDONE: RSET ; DONE!

CREEEE §%§§§§§§§

—n

L R R R R

fedatatotatedids]
B B Ft oot et s B o §s
OMNO'NLEWN—-O

3
9

[
P

EEERESARRRES

§ 3 SRR HHEHHE HEEHHEEHHEEHHHE O R R R
iTES Tl CACHE ADDRESS MEMORY PARITY LOGIC TEST

lTHIS IS A TEST OF THE PARITY CHECKERS AND PARITY GENERATOR
s %0F THE RDDRSSS E POSSIBLE ﬂDDRESS TAG,
s ¥BITS gé THROUGH 10, WHICH CAN BE STORED IN THE CACHE

Ea A X e
;E§§:§§2:§P. NO -T?RT : ?ﬂCH ég;%;ﬁ: }HE gggEESSES
N THE {

*dILL BE TO ms
s ¥ L
¥ sms: ¢ mé:
s #AT PARTI
%A PATTERN g L srsn
s #WHICH W1

'Ec”xcs'rta. uo r mu: rns

ou nc u?“am:-

.%ci‘ ?i N CROUP D THEN

mm ux s IN
lll"llll!ll!!lll!llllllllllll!!illl“ll&iﬂll‘l!illi'lli!l!*ll!l
'fsm SCOPE

MOV 82, STIMES ::00 2 ITERATIONS

AR=STN-1

;SET THE SKARD REGISTER




S S

013152

Bi3ice

013174

Pt B BooS Pt Pt rons Pt Pt Pt Pes e

YA

(=] =]
£y

1

BE
g

013300
0

mx&c-u-omo-c
.Pll Til

012737

012700

§

R

:

Qo 00
P P P

§

:
:

012737
005037

\

i

SREEa

[

% 55 e G

82
8%

—

=

:

g

piise

CRcHE ADDRESS e %&“"8&:{%

043632

000115

013262

172516
177572

014046

014050
014066

014054

177746

14062
14064
014062

014064

g £2 2308 32 0353

: DOUBLE mscxsxou ADDITION 16NED
ARRDR]

83882

07

MACYll 27(732) @25-SEP-76 10:0i PAGE 88

LOGIC TEST

#TST12,SKRD ; IN CRSE THE TEST ABORTS.

s TNM, STMPO
,ONCACHVEC ; INITIALLY EXPECT NO ERRORS.

$KIPAROD, RO s INITIALLY PUT nsnomr

$77406, R1 ,mmnﬁn IN A 'PASSIVE’

ské R2 :STATE, THAT IS MAP AL

8l :VIRTUAL ADDRESSES ou 0

Rl, (R2)+ : THEMSELVES RS PHYSICAL
B4$ : ADDRESSES.

(RO)+

8200, (RO)+

wuu.%;t

#1000, (RO)+

$1900" (RO)+

177600, (RO)

0 :ADDRESS OF THE HIGHEST

0 sWORD IN MEMORY.

$2, RALOAD

SAATMP2, RO Esmaxsu BITS 9 THROUGH

$176003 RO PART OF ALL

RO, AROFST :THE TEST ADDRESSES.

ARDFST+2

820, J8MMR3 :ENABLE 22-BIT MODE

81, J8MMRO : ADDRESSING

$S0M1 , ARGS : TEST GROUP O FIRST, mcs:

ARFLG -cou;ﬂ*us A mnsnu 10

81400, ARERGS

1
AAGS, FECONTRL ;éggé‘rl |

%1:‘?! 2 .
AROFST+5, ARADR+2

*—."\
-
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MAINDEC-11-DEKBD-C POP 11,70 CACHE DIAGNOSTIC PART 2 MACY1l 27(732) @25-SEP-76 10:0i PAGE 89
DEKBOC.P1! Til CACHE ADDRESS MEMORY PARITY LOGIC TEST

g +SEE IF THIS ADDRESS
:1S A REAL MEMORY LOCATION
:IF NOT rug GROUP HAS
:BEEN TESTED.
: DOUBLE Pascxsxon COMPARE OF TWO 22-BIT ADDRESSES
g {3!32 85?737 014064 013264 aus gngona 2, nu.onmapms otconms THE g’% ORDER
3333; 1% naa% 014062 013262 CMP RRADR2, APLOAD conmne T'Hs |.EouE ORDER
8% 1 001002 BNE 84S :PARTS.
3899
3903 auén 013452 000137 013470 IMP AR2 : THEY WERE EQUAL!
1 B4$:  BLO 653
ﬁ 137033 6%% 014000 NP ARB rne rxfér 5288%55 IS LARGER
g 013464 000137 013470 65$:  JMP AR3 T"E Ensv IS LESS THAN THE
3909
39{0 013470 012737 000001 OI4044 AA3: MOV #1,RAFLG2 mrL TOss Ngsmcooo- SET
! A LR
3914 :ESTABLISH A VIRTI'aL ADDRESS WHICH WILL m-:Locnrs
:mz s THROUGH KIPARG 1., THE TEST
3916 013476 013703 014062 MOV HARDR2, R3
3917 013502 013702 014064 MOV RAADR242, R2
3918 013506 162703 000002 SUB #2,R3
2 fal M %5
13514 01 MOV R3,R0
3921 013516 042700 177700 BIC $177700,R0 RO _CONTAINS THE VIRTUAL
3922 013522 062700 140000 ADD $140000, RO : ADDRESS.
39243!23 13526 073227 177772 ASHC :SET KIPARG
g% 13532 010337 172354 MOV R3, 38KIPARG
3927 013536 012737 043500 000114 MOV #SPUR, 38CACHVEC ; ster VECTOR cncuvsc IN CASE
3928 A PARITY ERROR OCCURS
3929 ;wm.s SETTING UP THE °
ﬁ : TIONS AT THE TEST
355 {EUT THE_ INSTRUCTIONS AT
ﬁ gxasw S‘S@Eﬂ 010112 MOV 8010112, (RO) :omu : 'novm (R2)’
13550 00S012 000002 MOV ¥00S012,2(R0) ;00501 LR (R2)’
% 013556 oouzoi 000004 MOV #000207,4(R0) ; 'nrs PC’
813554 00S760 000002 ST 2(RO) sMAKE THE TEST ADDRESS
3939 013570 005760 ooooog 157 2(R0) :A HIT IN THE GROUP
:«m1 8iasozm oommfz 000010 177752 g}g aﬂx}g,ammxs :BEING TESTED!
4




MAINDEC-11-DEKBD-C POP 11,70 CACHE DIAGNOSTIC PA

DEKBDC.P11 Til CACHE ADDRESS MEMORY PARITY L
B3 UM BT LAB MES M
B2 0R2 BB R ok B
£ U5% 8 o e
ggg? 013640 ARY:
gggg D13648C 012737 014076 00011 MOV
= pas pow =
3% 81356 042704 00S000 BIC
3959
3960
3961
3325 013662 NOP
3964 013664 004710 JSR
3885
ggg; 013666 MRS
38 OXE oy ooe gk oy
23 O AP flos Wiew oy
31%% 013710 104136 18: ERROR
g; 013712 AAG:

3974
g?75
7
L hps aem g oo m
3981 013728 0137% 014080 MOV
B i pen oo it
3985 §i3735 . . AR1G: OV
5= UTR ooy guoe miew 0 ny
3988 013;25 013737 014068 001642 MOV
g% 01 1084137 18: ERROR
3991 oiavﬁé 062737 002000 OIMOS2 AR7:  ADD
gﬁ 81% -‘-’- 8133?: I

1 014042 AAS: TST
g N BN e s BN
3998 014014 012737 000044 014046 MOV

RT 2 e5-SEP-76 10:0i PAGE 90

0GIC TEST

MACY1l 27(732)

TMP :1F UNABLE TO GET A GIT
n&?(g ?mx ;;EPORT ERROR!
?a smpa
AR? :G0 TO NEXT TEST ADDRESS.

; THE TEST ADDRESS IS NOW
GROUP

:A HIT IN_THE

BEING TESTED. NOW RESET
;CACHVEC'TO GO TO THE EXPECTED
;ERROR_HANDLER

SARERR], J8CACHVEL

SMAINT,R2 :SET R2
ARERGS. RY :SET RY WHICH WILL BE
#5000, RY kzogogg mrg n%R &um

E aﬁs 3oon SS

: Y PARITY ERROR

;IES}EI-ED GROUP BEING

:FOR SCOPING WITH AN OSCILLOSCOPE.
PC, (RO) :G0 T0 THE TEST

s ADDRESS

Rzum RTS BACK TO
RAFLGIL, smpz (3 nc rtsr rnn.en

ro FORC RROR A

nmo%&?srm

s THE_TES RDORESS S LOH
sBYTE. REPORT THE FRILURE!

;JRY TO DO THE SAME
THING NOW_ONLY FORCE THE

:THE INSTRUCTIONS ARE
; Y AT THE TEST
82, RAFLG2 BUT
2(R0) 11 xs suu. A HIT'
m‘e‘ncsﬁsq m T GH BYTE.
P&, CRD) Eo 88 ?'.‘: *r‘:s ol &
TURN BACK TO HERE
ARFLGI, grgg F THE rsgrpghxu:o
RYING TO FORCE A
mnona&a STMPY smon ON THE HIGH BYTE
137 :IN THE ADDRESS MEMORY
aaooolggnom mcg;r?m ggr; 21 7223"“”
ma' T ,&o "t-sr uxs' Urcm'u
D
AADONE ' ‘ﬁs “9"’3,. 1%
- #4440,RREXER  ;BACK TO mx 10 TEST
$51M0, ARGS :GROUP ONE, OTHERWISE DONE!

|
!
|

.C




HﬂINDEC-ll-DEKBD-C
DEKBDC.PLI

3059

1
4002

ééé

2

R e T SR

gl
14036
014042

014044

o
>

014104

Ti1

gis737
000137
0C0000

000000

POP 11
CRC

80600 D140
013356

000002

014066

043500

014064
014062

014166

043500
043500

177777

: MO7

/70 CACHE DIAGNOSTIC PART 2 MACY1l 27(732) 25-SEP-76 10:0i PAGE 91
ADDRESS MEMORY PARITY LOGIC TEST
MoV 1,RAFLG
MOV usboo nnéncs
IMP
ARFLGL: .WORD O n anc WHICH cnrz;
15 ncnoup 1S BEING TESTED
ARFLG2: .WORD O :n rw WHICH INDICATES
WHETHER THE LOW BYTE (1)
s THE HIGH BYTE (2) IS
*BEING TESTED.
ARGS: .WORD O ;agg?;ﬁ'sn FOR THE CONTROL
ARERGS: .WORD O :PATTERN FOR THE MAINT. REG.
ARADR1: .WORT O :BITS 21 THROUGH 10 OF
JWORL O :THE TEST ADDRESS.
AROFST: .WORD O :BITS 9 0
JWORD O :THE TEST ADDRESS.
ARADR2: .ﬁgno 0 s THE TEST nooness
RREXER: .WO 3 EXPE"% smo'"" '3“ cxsrm
AATMP1l: .WORD O : THESE
AATMP2: .WORD .0 useu ro oersnmne AROFST.
.WORD 7B
000004 RAERRL: MOV 2(SP),4(SP) ;RESET THE_STACK. RECALL THAT THE
MOV (SP)+. (SP) TEST ROUTINE WAS JSR’ED TO AND
wx 1% ERROR TRAP BROUGHT CONTROL
1777494 CMP AREXER, J¥MEMERR ;nnxe'éme THE ERROR
BEQ 1% :WHICH OCCURRED WAS
000114 MOV #SPUR, 98CACHVEC ;T CTED ERROR AT
JMP SPUR : T CTED ADDRESS,
;IF NOT GO TO THE
:5 IOUS ERROR HANDLER,
18: ’
:DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES
177742 CMP mnonaz,n.onons 2 COMPARE m: HIGH ORDER
BNL 64S s PARTS oF ‘ARADRZ AND ARGE.
177740 CMP ARADR2, LORDRS conmaz THE LOW oaosn
BNE 64S :PARTS.
JMP ARERR2 : THEY WERE EQUAL!
BYS: 0 3
?"np Epua -m: nﬁesrssmco SS IS LARGER
- 658:  JWP SPUR ms mgnsr IS LESS THAN THE
177744 RARERR2: MOV ¥-1,8MEMERR  ;IF EVERYTHING WAS
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MAINDEC-11-DEKBD-C POP 11,70 CACHE DIAGNOSTIC PART 2 MACY1l 27(732) @5-SEP-76 10:0i PAGE 92
DEKBOC.P11 Til CACHE ADDRESS MEMORY PARITY LOGIC TEST

4055 :CORRECT, CLR THE ERRCR
:oss 014174 022626 CMP (SP)+, (5P)+ R%Eé?ﬁﬁo Rggﬁnm%

HE; 14176 023727 014044 000002 CMP ARFLG2, 82 ?

4050' i:am 000137 13762 ?n"g 537 TEST THE NEXT ADDRESS

:os §{3§§ %%g 81%0% 000001 18: ggg gﬁsunca, 81 ' '

4063 014 3%% 013712 IMP ARG : TEST THE HIGH BYTE OF THIS ADDRESS
:&; 14 28: HALT :277HOW DID WE GET HERE?

:05 014230 104407 ARDONE: RSET s DONE !

- 3 CEFE AR R R U E LSS SRR RS RS RS LA RS U S A SRR SRR B LS BA LG LGP H BN P LE R L FFF 5T FE
:g‘?o hzsr 12 CACHE ADDRESS MEMORY DUAL ADDRESS TEST, UPWARD
4071 mus IS A DUAL noonsss TEST OF THE CACHE noonsss

4072 mz ORY. RS MANY RS POSSIBLE DIFFERENT ADDRESS ’TAGS’

4073 ¥ARE STORED u THE 256 (DEC) ADDRESS LOCATIONS OF THE GROUP

4074 ,ieemc TEST 0BVIOUSLY THE NUMBER OF DIFFERENT ADDRESS

4076 :%¥0N THE SYSTEM. NOTE THAT HERE THE WORD ’TRG’ REFERS
:%¥T0 THAT PART OF AN ADDRESS, BITS 10 T 21,
s ¥WHICH ARE STORED IN THE CACHE RDDRESS ME
4079 s ¥THE SS MEMORY IS unm;u IN n; UPWARD omscnou
4080 :¥THAT IS 'TRG’ 1 IS WRITTEN FIRST, 'TRG’ 2 SE
4081 : ¥THEN SS WHICH WAS WRITYEN IS TESTED
4082 % TO SEE IF IT IS A HIT, THUS MAKING SURE NO
4083 s %' TAG’ OVERWRITTEN BY A REFERENCE TO ANOTHER
4084 1#'TAG’. NOTE THAT THIS DOES NOT PERFORM A COMPLETE DUAL
4085 : ¥ADDRESS TEST ON THE ADDRESS MEMORY, FOR THAT WOULD
4086 : #INVOLVE unmmc THE *TAGS’ IN THE' oowmo DIRECTION
4087 -ms u:u THE UPWARD DIRECTION. DOWNWARD
4088 NG PARY -0F THIS DUAL ADDRESS rs T 1S FOUND
:% :{n rsna.
4091 > LR O R
4032 014232 000004 - téna SCOPE
4083 014234 012737 000002 001702 MOV 2, STIMES :;00 2 ITERATIONS
4094 000012 uu-sm-
4095 014242 uuo:
4096 :SET THE SKAD REGISTER
:gg 014242 012737 D1S6S4 043632 MOV #TST13, SKAD :IN CASE THE TEST RBORTS.
14250 012737 043500 000114 MOV #SPUR, J4CACHVEC ;AT FIRST EXPECT NO ERRORS
4'”13 14266 113737 001502 001632 MOVB  STSTNM,STMPO
4101 O0l1426N 00S037 015342 CLR UUFLG3 :ERROR FLAG.
:Hgg 014270 104411 MMSKIP
4104 014272 104412 SIZE
4105 0l4274 000000 UULORD: .WORD O noonsss or THE HIGHEST WORD
iﬁﬂ? 14276 000000 . UUHIAD: .WORD O :IN MEMO
4108 014300 00S037 - 015336 CLR UUFLGL s TEST GROUP O FIRST.
4109 014308 012737 000034 015360 MOV #SOMOM1 , UUGS
4110 014312 012737 000054 015362 MOV #S1MOM1 | UUGH
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PDP 1/70 CACHE DIAGNOSTIC PART 2 MACY1l 27(732) 25-SEP-76 10:0:
RDDRESS MEMORY DUAL ADDRESS TEST, UPWARD i
Uul:  CLR UUFLG2 sCLEAR THE PROGRESS FLAG.
uﬁ 4242 MOV sUU0, RO :MAKE THIS CODE WITS, IN
MOV 1000, R1 :THE GROUP NOT BEING TESTED.
015380 177746 UU2: MOV UUGS, 38CONTRL
002000 ST 2000(R0)
018362 177746 MOV UUGM, 98CONTRL
157 (RO)$
. s08 R1,UU2
0 MOV UUGS, R1 :SELECT THE GROUP BEING TESTED.
172217 8IC 8177717, R} .
17774 MOV R1,38CONTRL
172340 MOV sKIPARD, RO s INITIALLY PUT MEMORY
077406 MOV 877406, R1 : MANAGEMENT IN A 'PASSIVE’
72300 MOV uspﬁﬁ.nz :STATE, THAT IS MAP
&mm MOV sl :VIRTUAL RDDRESSES ON T0
BYS: MOV Rl, (R2)+ T VES RS PHYSIC
2R R $ AODRESSES.
MOV 8200, (RD)+
ﬁ v 8900 (RO)s
MOV 8600’ (RO)+
oy e
[ ) |
.’. MOV cx%'(%)o
177600 MOV 177600, (RD)
w x%;g MOV 820, 3sMMR3 s TURN ON MEMORY MANAGEMENT.
1 1 MOV 81, J8MMRO
1535C CLR s INITIALIZE THE ADDRESSES.
o &R DoagRsse
5 015344 MOV sl UURDR1
CLR *43
MOV 400, R1 : COUNTER.
15366 000114 MOV SUUERR] , 28CACHVEL
000001 015340 . MoV 81, UUFLG2 :KEEP TRACK OF TEST PROGRESS
ué'&a.: mscxsxwmou UNSIGNED
81&2 015354 MOV 1
1 015356 MOV UURDR142, UUADR3+2
gi% 015354 % %(m
01c 015356 RDD UUADR2+2, UUADR3+2
UUM:
: DOUBLE mcxsxou COMPARE OF TWO 22-BIT ADDRESSES
015356 014276 UUADR3+2, UULORD+2 ;COMPARE THE HIGH ORDER
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MAINDEC-11-DEKBD-C POP 11,70 CACHE DIAGNOSTIC PART MACY1] 27(732) 25-SEP-76 10:0i PAGE 94
DEXBOE P T2 CRoME ADORESS RERORY Bon CaboRrs TEST, UPLARD .
4167 0! 1 Bus :PARTS OF 3 AND ARG2
4168 31353 ga 015354 014274 3% UURDR3,UULOAD  :COMPARE THE LOW ORDER
:i 9 Q1406 001002 BNE 648 :PRRTS.
3%%
3%74 014610 000137 014842 IMP UUB : THEY WERE EQUAL!
41758 DIY61Y g4$:  BLO 5%
4] 14618 W 014626 InP uus :THE FIRST ADDRESS IS LARGER
4] :THAN THE SECOND®
4178 014622 000137 014642 8S8:  IMP uus :THE FIRST IS LESS THAN THE
41 ; SECOND.
M
ué 14626 012737 140000 015344 UUS: MOV 8140000, UURDR! :RESET TO GET VALID ADDRESS.
4] 14634 37 015346 CLR UUADR1+2
:&g 14640 2R uu3
:ﬁ% DIY6N2 012702 015354 uUs MOV SUUADR3, R2
4188 Ol44 011203 MOV (R2),R3 :GET THE PHYSICAL ADDRESS POINTED
4189 014650 177700 BIC c'f;ﬁoo.na :TO BY R2 AND ESTRBLI
4190 0I4654 011 | MOV (R2) aaq,n VIRTUAL SS WHICH
413 1 16204 % MOV 2(R2} sWILL RELOCATE THROUGH
4] 1 27 1 ASHC  8-b,R4 :KIPARG, SETUP KIPARG AND
4193 31 010837 1723%M MOV RS, 98K IPARE :LEAVE THE VIRTUAL
:&g 14672 062702 140000 ADD 140000, R3 :IN R3.
4]
4197 014676 mmg ST (R3) :GET A HIT AT THE TEST
:i 014700 00571 5T (R3) : RDDRESS.
4200 01 000010 177752 BIT 810, ISHITHIS
@ 1471 101 BNE uu?
uS05 Olursh Oi%% O1ok% Goiedd v UDRBR STHPS
o4 014 mg gma MOV UURDR3+42, STMPY
g 1 18: %oa 4]
1 015344 UU7: 82000, UURDR1
4508 0147e0 B00% 015350 -y ADDRE
1 0l nog 4, :LOOP TO WRITE NEXT sS
4209 DIy DE Rl
3%0 i-c 14534 Fue 111'13
gg 14766 01 &xmz DIS340 1S: MOV 82, UUFLG2
14 014774 01 0 MOV :FROM NOW ON SELECT THE
31 §x %ﬁ 15775351; BIC %77?“9 RO :GROUP NOT BEING TESTED.
uei 1 1 1 MOV .
4218 015010 005037 gx uue CLR UUADR2 :NOW RE-GENERATE ALL THE
15014 { %3 +2 : AODRESS WHICH ﬁns MARDE
4 1 5 015344 8l UURDR1 ;HITS, ABO MAKE
¥g2l 01 15346 CLR UUADR1+2 :THEY'RRE STILL HITS.
4222 015032 012701 MOV $400,R1
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POP 11,70 CRCHE DIAGNOSTIC PART 2
CACHE ADDRESS MEMORY DUAL RDDRESS TEST, UPWARD

000003

Biese

& HE

023737 0153%6

015354

015182

015136
015152

40000
015346
015354
000002
177772

172354
140000

1

|

015340

315354
15356
0153sY

015356

014276
014274

015344

177752
001636
0016“2
001e4

018344

Mov 83,U0F1 .2

008
MACYLL 27(732)

25-SEP-76 10:01 PAGE 95

uus:
:DOUBLE PRECISION ADDITION IGNED
MOV Wﬁl umg*s

HV UUADR1 42, LUADR3+2
ADC muumg‘gmmna
ADD  UUADR2+2,UUADRI+2

Uul0:
:DOUBLE PRECISION COMPARE OF TWO 22-B1T ADDRESSES
E,'E BYS e apmrs oic : 35 ?allacag -
CMP UURDR3, UULOAD  ; COMPARE T% :.tou3 ORDER
BNE 64§ :PARTS,
IMP w12 : THEY WERE EQUAL!
BYS: %,9 658
uull ;s THE FIRST ADDRESS IS LARGER
s THAN SECOND!
BSS:  JMP w12 :THE FIRST IS LESS THAN THE
: SECOND.
Uull: MOV #140000, UURDR] ;RESET TO GET A VALID ADDRESS.
CLR UURDR]+2
e uus
uu12: MoV $UUADR3, R2
MOV cn;;’na :GET THE PHYSICAL ADDRESS POINTED
BIC 8177700,R3 :T0 BY R2 AND ESTABLISH
MOV (R2), RS’ ;A VIRTUAL noonssgc?ucu
MOV 2(R2), Ry sWILL RELOCATE THROUGH
RSHC  8-b,RY :KIPARG, SETUP KIPARG AND
MOV RS, 98K 1PARE :LEAVE THE VIRTUAL ADDRESS
RDD 140000, R3 :IN R3.
15T (R3)  :STILL A HIT?
&I‘T &lﬂswxms
:NOT A HIT, A DUAL ADDRESSING
MOV mcx.s;gg : PROBLEM?
Rov s% STHPY
18: EggOR :
UU13: ADD #2000, UUADR1
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AINDEC-11-DEKBD-C POP 11,70 CACHE DIAGNOSTIC PART 2 MACY1l 27(732) 25-SEP-76 10:0i PAGE %6
1 Tie CRCHE ADDRESS MEMORY DUAL RDDRESS TEST, UPWARD

l
gig @ m 015350 ?&8 W ;LOOP TO READ NEXT ADDRESS

SIS 5

HSR o A
1 uu9
1 1 015340 18§: MOV 4, UUFLG2
§i§ 015336 UU1Y: E?;T UUFLGL ;TESTED BOYEE GROUPS?
1531 x%i 000001 015336 MOV 81, UUFLGL :NO, GO TEST GROUP 1.
015316 012737 00OOSY 015360 Mov  sSIMOMI, UGS
gxs.m &157%; 015362 MOV #SOMOM1 | UGN
4230 18332 1 14320 IMP U1
4232 (01533% 000000 UUFLGL: .WORD O :FLAG WHICH DESIGNATES
Y ; WH ocnow IS BEING TESTED,
4295 (015340 000000 UUFLG2: .WORD O :DESIGNATES HOW FAR THE
4533 $ ERROR DURTRG TEST 0L
015342 000000 UUFLG3: .WORD O H3 DURING TEST UUFLG2=4
uaqea“ 15344 000000 UUADR1: .WORD O anone" e WRITTEN INTO ADDRESS
4300 01 JWORD O :MEMORY LOCATION
4301 UUADR2: .WORD O ;noonsmss MEMORY LOCATION
UURDR3: Z% § EE%T m:ummumna
UuGsS: . ;mngms FOR THE CACHE CONTROL
UUGHM: % 8 ;REGISTER.
e UUTMP: .WORD O
4310 015366 032737 000060 177744 UUERRL: BIT 860, J8MEMERR  ;WAS THE ERROR A CACHE ADDRESS
u;gx B‘E'" %og; % UUERR2 :MEMORY PARITY ERROR
:,ﬁ 18378 137 043500 SPUR
4314 01 UUERR2: :REPORT ERROR.
4315 Ol 01 001636 MOV (SP)+,STMP2
:ﬂ? 15410 01 0 1 "o ‘SP’E ™P3
L} |
di Hell BOP umm omme e
4319 01 Ik 15354 001644 MOV
015432 013737 0! 001646 MOV UUADR342, m
e 1 31‘ 7 1 MOV gu. ,
4 1 1 i 001 MOV $H 'STMP10
3324 0154S4  10MON3 18: ERROR 43
S MR BTE Ty oM MG MIRSIR. SO IP S RS
4§ 1 1 61 114 MOV SUUERR3 émmé y
4 1 13705 | MOV J8LORDRS
2 8 4ol B R
4 1651 001 177746 ngv STHPY, RL
433] 01581 g 18T
4 1 000401 BR UUERRY
qg 81 UUERR3: CMP (SP)+, (SP)+
M 15524 01 177777 177744 UUERRY: MOV 8-1, JkMEMERR
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bissie Sl GiEe doonys

{55‘5 3 01S340 000001
Lol -~
} 15340 000002
1 815010
i : 15340 000003
1 1 015244

015654
015656 4 000002 001702
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IAGNOSTIC PART 2 MACY1l 27(732) @5-SEP-76 10:0i PAGE 97
ORY DUARL RDDRESS TEST, UPWARD

=0

MOV UUTMP,J8CONTRL :RESET THE CONTROL REGISTER.
MOV SUUERR], 98CACHVEL

UUFLG2, 81 ;RETURN, USING UUFLG2 TO
-3 19 ;OECIDE WHERE.

uuz
18: cMP ELI{LGE,OE

A3

uus
2s: UUFLG2, 80
3%

SRR

uui3
38: CMP }*IS.FLGE. ]

R e
€ LUDON
DEC UUFLG3
JHP Uul4
4s: TST UUFLG2
BNE UUDONE ; TTHALT???
JHP uul
UUDONE : RSET ; DOME!

§ 5 N HHEEHHHHEEHEHNHHHEEEHHEEEHHEEHHHEEHHHEHHHEEHEEEE
sHTEST 13 CACHE RDDRESS MEMORY DUARL RDDRESS TEST, DOWNWARD

¥TU1S 1S A QUL AOORESS TEST OF TIE CHOE MOORESS.
IR AL e WL P pper e
o0 e SYSTER. Rty

¥TIE AODRESS PERORY 15 o N_THE CTION
:}ﬁrm"‘%%!ﬁ EN FIRST, TG 258 SECOND ETC.

s #AS RS THE DOWNWARD DIRE

EmIT Nfam OF THIS DURL RDDRESS TEST IS FOUND
$ .

1

2 ¢ BRI I IR I I

tsnia: gCWOPE 82 STIMES «:D0 2 ITERATIONS
wo:sm.l ’ L

;SET THE SKAD REGISTER
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MAINDEC-11-DEKBD-C POP 11,70 CACHE DIAGNOSTIC PART MACY1l 27(732) 25-SEP-76 10:01 PAGE 98
DEKBOC.P11 113 CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DO _
:3335 015664 012737 017302 043632 MoV 8TST1Y, SKAD s IN CASE THE TEST ABORTS.
y 1 0l 3500 000114 MOV 8SPUR, 98CACHVEC ; INITIALLY EXPECT NO ERRORS.
:ﬁ gx% 115;3; 1533 001632 MOVB  $TSTNM,STMPO

:g 015706 005037 016770 CLR VVFLG3 :CLEAR THE ERROR FLAG.
:g 015712 10%M1l MMSKIP

01 Oierie 000000 S Gk ADDRESS OF THE HIGHEST
;::g 015733 000000 VVHIAD: .WORD 3 :WORD IN MEMORY.

W04 015722 00S037 016764 CLR VVFLGI : TEST GROUP O FIRST

oS 015726 glgg; 34 017006 MOV #SOMOM1, VVGS

Wwos 15734 01 0000S4 017010 MOV  -.aSIMOMI.VVGM

Y08 015742 00S037 015766 Wi: CLR  WWFLG2 :CLEAR THE PROGRESS FLAG
4409 015746 012700 015664 MOV sVV0, RO :MAKE THIS CODE HITS IN
mg 015752 012701 001C00 MOV #1000, R1 3}5725” NOT BEING

Y412 015756 013737 017006 177746 Vv2: MOV VVGS, J8CONTRL ' i

Wwi3d 0l gzg;gg L m!m:

1§ 01 1 017010 177746 MOV 98CONTRL

4415 01 005720 15T (RO)4

mg 016000 077112 508 Rl, W2

Y418 DIE 1 0 v :FROM NOW ON SELECT

4419 0l€ W 17771 E?c c'i?;h RO :THE GROUP BEING TESTED.
"435’ 016012 010037 177746 MOV RO, 38CONTRL

4422

1 1 MOV $KIPARD, RO s INITIALLY PUT MEMORY

"»‘42 81% 815;&’ % MOV sr;wos ! :MANAGEMENT IN A 'PRSSIVE’
4425 016026 012702 172300 MOV  sKIPORD,R2 :STATE, THAT IS MAP ALL
4426 D1€ 1 000010 MOV  $10,R3 :VIRTUAL ADDRESSES ON TO
4= 1€ g4$: MOV RI,[R2)+ ;rr:ns&vgsnsmvsxca
4428 of" S0B l&f;z : ADDRESSES.

W30 DI04 01 BV 4300 (RO)+

431 016050 Ol MOV %"S"

432 016054 01 MOV (RO)+

4433 016060 01 MOV #1000, (RD)+

Yy 1@ 1 MOV sl ,(%)4

4y 1 1 MOV #1400’ (RO)+

3 1 12710 | MOV &l , (RD)

i 161 1 MOV 820, J8MMR3 sTURN ON MEMORY MANRGEMENT.
zﬁ 118 815;3; mux 15353 MOV 81, J8MMRO

Y441 016114 012737 001774 016776 MOV $1774,WADR2  ;INITIALIZE THE ADDRESSES
ms 161 01 CLR +2

443 0161 6 016772 MOV 814 VVADR!

Wiy 0161 1 CLR VVADR1+2

444 016140 01 000400 MOV 400, R1 :A COUNTER.

Y446 0161 oxm# 017014 000114 MOV $VVERR] , 98CACHVEL sEXPECT ERRORS NOW.
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POP 11/70 CACHE DIAGNOSTIC PART 2 MACY1l 27(732) 25-SEP-76 10:0i PAGE 99
CACHE ADDRESS MEMORY DUAL ADDRESS TEST, DOWNWARD

0CO00!1 016766 MOV #1,VVFLGE ;KEEP TRACK OF TEST PROGRESS.

VW3:
; DOUBLE PRECISION RDSITION gNSIGNED

016772 017002
016774 017004 nov vvmmia VVADR3+2
016776 017002 ADD VVADR2, VVADR3
017004 ADC VVADR3 ‘S

017000 017004 ADD VVADR2+2, VVADR3+2

AL H
;DOUBLE PRECISION COMPARE OF TWO 22-BIT ADDRESSES
017004 015720 CMP qnonaoa , WWLORD+2 :COMPARE THE HIGH ORDER
,rm va ARGa
017002 015716 35 3,WLORD :C THE LOW
BNE sus | s PARTS.
016266 IMP VVb s THEY WERE EQUAL!
B4$:  BLO 6S$
016252 JNP S :THE FIRST ADDRESS 1S LARGER
: THAN_THE SECOND!
016266 65S:  JMP 3 :THE FIRST IS LESS THAN THE
- SECOND.
6W 016772 WWS: MOV muom VVADR1 ;RESET TO GET A VALID ADDRESS.
16774 CLR 1+2
ER
017002 VWb: MOV SVVADR3, R2
se MOV % T THE PHYSICAL ADDRESS POINTED
o %3 ( n vmuh. BORESS L Eﬁ"‘"‘"""
000002 MOV Rﬁa)"ﬁq , IL%ocmé nnoum
177772 ASHC :K ,2‘ KIPARG AND
i% MOV RS Pms ;ans THE VIRTUAL ADDRESS
ADD ,R3 ; IN
ST (R3) GET A HIT AT THE
151 (RS) :TEST ADDRESS
000010 177752 E,E 8l ,ammxs
. . - sREPORT FRILURE TO GET A HIT.
015062 Boicn WV VVRBRS' STHPS
017004 001eM2 = &Yoa wnonala $TMPY
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002000
i
42
e
17774

001774
0l

00S037 016774

o
NN

023737
001006

016536 023737

0165

016552
016554

016560

001002

000137

1
0001

000137

16564 012737

et By

016600
016604

012702
011203

G

01

g

016772
016776

016766

016776
016772

016766

017002
017002
017004

015720
015716

40000 016772

W7: RDD #2000, VVADR1

v +

3-3?33 sLOOP TO WRITE NEXT ADDRESS
DEC Rl

BEQ 18

vV
18: MOV 82, VWFLGe

MOV Rg ;FROM NOW ON SELECT
BIC 777 RO :THE GROUP NOT BEING
MOV RO aocoﬁm s TESTED.

VwW8: MOV $1774, VWADR2  ;NOW RE-GENERATE ALL THE
CLR VVADR2+2 noonzsscs MADE HITS IN
MOV #140000, VWADR1 ;THE ABOVE PORTION OF
CLR VVADR1+2 :THE TEST, AND MAKE SURE
MOV #400,R1 :THEY ARE'STILL HITS.
MOV 3, WFLG2

VVe:
; DOUBLE PRECISION wgmon UNSIGNED

nov wnom&a VVADR3+2
AND VVADR2, VUADR3
ADC YVADR3$2

ADD VVADR2+42, VWADR3+2

VV10:

;DOUBLE PRECISION w OF TWO_22-BIT ADDRESSES

CMP VLOAD+2 COMPRRE THE HIGH ORDER
BNE BY -PARTS ot VVADR3 AND ARG2.
CMP VVADR3, VWLORD conpnns THE LOW ORDER
BNE BYS ARTS.
IMP wi2 s THEY WERE EQUAL!
g4$:  BLO 5SS
INP Wil s THE FIRST ADDRESS IS LARGER
:THAN THE SECOND!
gSS: I wi2 :THE FIRST IS LESS THAN THE
: SECOND.
Wil: MOV moooo VWADR! ;RESET TO CREATE A VALID
CLR 142 : RDDRESS
BR
wi2: MoV $VVADR3, R2 :
MOV (R2),R3 :GET THE PHYSICAL ADDRESS POINTED
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CRCHE 'ADDRESE RERORY 00

177700

:

1
17
14

o
o

=

egeg ogo  Loe
T

043500

' 001636

016764
177794

18:
wWi3:

18:
AL H

TIC PART
AL ADDRE

BIC
M

oV

ASHC
MOV
RDD
157
gt
BNE
MoV
MOV

§§§'§§

DEC
BEQ
JHP

SRIZ

MOV

555 58§ %

§ 55 B

=

MOV
TST
MOV

JO8

MACY1l 27(732) 26-SEP-76 10:0i PAGE 101
s TEST, DA .

T 0 BB e o
2(521"34' 8c Ec'i'

sWILL RELOCATE THROUGH
$-6,RY :KIPARG., SETUP KIPARG AND
RS, 98K IPARG ;Lsnxg THE VIRTUAL ADDRESS
140000, R3 :IN R3.
(R3) sSTILL A HIT?
$10, JSHITMIS
wi3
s REPORT ERROR.
VVFLGL, $TMP2
VVADR3, STMP3
VVADR342, STHPY
#2000, VVADR1
VVADR] +2
8-y,
Rl
18
W VWFLG2
wWELGL s TESTED BOTH GROUPS?
VVDONE :YES,
s 1, :NO GO TEST GROLP 1.
$51MOMI | VGS
81, WrLb1
wi
0 :0 OR 1, GROUP BEING TESTED.
0 : TEST PROGRESS FLAG.
0 : FLAG.
0 ;mm WRITTEN INTO THE ADDRESS
0 *ME LOCATION.
0 :ADDRESS MEMORY LOCATION BEING
0 s TESTED X M.
8 s TEST RDDRESS.
;Waﬁ& +VVADR1
0 ;PATTERNS FOR THE CACHE
0 :CONTROL REGISTER.
0
860, 8MEMERR  ;WAS THE ERROR THAT CAUSED
VVERR2 :THE TRAP TO HERE A CACHE
SPUR :ADDRESS MEMORY PARITY ERROR?
:REPORT ERROR.
(SP)+,STMP2
{5 g
JMEMERR, STMPY
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E%&lmgg'ftﬂm ICRBGRESQ TEST, Bﬂlsola 7(732) @25-SEP-76 10:0i PRAGE 102

gmna ooisw :33 vv‘\’mma‘mgs
L)
1 i 1233 MOV anfgggng'tr
177742 001652 MOV JSHIADRS, §TMP10
18: ERROR 43
177717, 001642 BIC 8177717,8TMP4  ;TRY TO GET THE BAD ADDRESS
5 017012 MOV J$CONTRL,VWTMP :0UT OF THE ADDRESS MEMORY.
7 000114 MOV $VVERR3, d8CACHVEL

MOV J3LORDRS, RS

BIC $176001, RS
001642 177746 MOV $TMPY, 34CONTRL

gr csssn

RRY
VVERR3: CMP (SP)+, (SP)+
177777 177794 VVERR4: MOV s-1, 34MEMERR

17012 177746 MOV VWTMP aacomm. :RESET THE CONTRL REGISTER
17014 000114 MOV oweakx J8CACHVEL
016766 000001 CMP G2, ki :RETURN, USING VVFLG2 TO
BNE 1s :DECIDE’ WHERE.
16362 JMP

w7
16766 000002 1S: CHP VVFLG2, 82
eNE cs

=
=
2
€
2

vve
016766 000003 2S: CMP ngLGE , 83

ENE
16672 M W13
16766 000004 3% Ce  yvFice,m
016770 LY
016770 DEC  VVFLG3
016730 M Wi§
016786 yg:  TST  wFLG2
BNE  VVDONE s 7777HALT?2?
015742 M Wi o
VVDONE: RSET ; DONE?
$ FEEF RN R A IR AR F LR A AR E R R E I RS LR N ARSI SR NSRRI RS FLEHEF
hssr 14 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, CPU DATOB ONES TEST

:}’215 IS A TEST OF THE BYYE MSK GEI'ERRTIM LOGIC THmIS

iﬂ IRI & n&*ﬁsmﬂlﬁv II'I*SH BY%?‘ é Tm WORDS OF
sl R SN R

$ g#::*l!l!gg!lil*!!**lii*“**!il&l‘*l!*'l**l!l*!l!l*ll*l*“l*ll*l
000010 001702 MOV #10,STIMES ;300 10 ITERATIONS
CC=$TN-1 .
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M3INDEC-11-DEKBD-C POP 11,70 CACHE DIAGNOSTIC PART 2 MACY11 27(732) 25-SEP-76 10:0i PAGE 103
DEKBOC.P11 T1d CACHE ADDRESS MEMORY BYTE MASK GENERATOR, CPU DATOB ONES TEST

467 T THE SKAD REGISTER
32;% 017312 012737 020066 043632 MOV 8$TST1S, SKAD u CASE THE TEST ABORTS.
4674 817320 13737 mgua %saa MOVE  STSTNM, STMPO
;:gg 17226 012737 017572 114 MOV $CCERR], 94CACHVEC

017334 012737 000014 177746 MOV 8MOM1,2¥CONTRL ;FORCE MISSES

£64

1 1 8655083 MOV $CCTMP2, RO :LOCATE THE TEST SPACE.
1 BIC $3,R0
4681 01 10001 MOV RO’RI
:gg 1 cCl: CLR (RD) sTEST MASK O
1 000002 CLR a(nm
484 Ol 000240 :FOR SCOPING WITH AN 0SCILLOSCOPE.
4685 gmsu 12711 000377 377, (R1)
4686 017370 3227 0003 CMP 8377, (RD)
4687 01 001 BEQ cC3
4688 0l 004 020004 cc2: JSR FC, CCERR3
4689 01 000403 BR cC4
4690 017404 000002 cC3:  TST 2(R0)
46391 017410 001 BNE cc2
4632 gmxa 062701 000001 CC4:  ADD $1.Rl s TEST MASK 1.
4693 més 005010 CLR (RO)
4E3Y4 gm 005060 CLR 2(RD)
4695 017424 000240 NOP sFOR SCOPING WITH AN OSCILLOSCOPE.
469 017426 112711 000377 MOVB 8377, (Rl1)
437 017432 022710 177400 CMP $177%00, (RO)
4698 017436 001 BEQ CCh
4699 017440 004 020004 CC5:  JSR PC, CCERR3
4700 017444 BR cC?
4701 817-«5 000002 cCe:  TST 2(RO)
:% 17452 001372 BNE ccs
4704 017454 062701 000001 €C7:  ADD $1.R s TEST MASK 2.
4705 017460 005010 CLR mﬁ
3776'7' oima G00cqg Dooooe 5'65 oS FOR SCOPING WITH AN 0SCILLOSCOPE
4708 §m% 11271 377 MOVB %377, (Rl1) !
4709 017474 000377 000002 CHP 377, 2(R0)
4710 017502 DOI403 BEQ cC9
4711 017504 004737 020004 cc8: JSR PC.CCERR3
4712 017510 000402 BR cclo
4713 017512 ws;;g cc9:  TST (RO)
3;{; 017514 001 BNE cc8
4716 31;25 062701 000001 CCl10: ADD $1,Rl :TEST MASK 3.
4717 0Ol 00S01 CLR (RO)
471 gx% CLR 2(R0)
371 i 00e m"%a - sFOR SCOPING WITH AN OSCILLOSCOPE.
u%’ 31% 322755 1“77400“3 000002 CHP 177400 (Rﬂ)
47 1 1 Q CCIEC
Y 1 020004 ccll: JSR Enna
4 1 BR ccla
4725 017554 005710 ccl2:  TST (RD)
4726 017556 001373 BNE ccll
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DEKBOC.P11 T4 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, CPU DATOB ONES TEST

b

:;rg 017560 000137 020064 cC13: JMP CCDONE

4730 017564 000000 CCTMP1: .WORD O

4731 017566 000000 CCTMP2: .WMORD O s THE TEST AREA.
4732 017570 000000 JWORD O

8

4 BI% 000002 177744 CCERR1: BIT #2, J8MEMERR :SHOULD BE A MAIN MEMORY
4 1 1 BNE 18 noonzss nm CONTROL LINE
4737 017602 000137 043500 IMP SPUR :PARITY ERROR.

4 17606 137 177740 18: CMP R1, a8LOADRS ' ERROR nooness SHOULD BE
4 17612 wg; BEQ CCERR2 s TEST ADDRES

37730 im 1251,37 %1355% CCERR2 r‘:o"c %EP% $TMPE

474 ow’% gusoa'r 001670 CLR $THPL?

P AL BB wopw g B elgpem ST
4745 017640 Ol 177740 001640 MOV 98LOADRS, TMP3

Y746 017646 013737 177742 001642 MOV JHIADRS, $TMPY

4747 017654 013737 gmq 001644 MOV JSMEMERR, STMPS

4748 017662 010037 001646 MOV RO, STNP

4749 017666 00S037 001650 LR

4750 017672 010037 001662 MOV RO, STMP1Y

4751 017676 062737 000002 001662 ADD 82 STMPIY

4752 017704 00S037 DO166M CLR  STHPIS

4783 017710 011037 001652 MOV (RO),STMP10

4754 017714 gmmﬂ 000002 001654 MOV 2(R0O}, STMP1L

4785 017722 010137 001656 MOV R1,$TAP12

4756 017726 005037 001660 CLR $THP13

4757 017732 104094 B4S: ERROR W4

:% 017734 012737 177777 1777 MOV $-1, J4MEMERR

4760 017742 mung RO,R2

4761 017744 0201 CMP R1.R2

Y m% 001 2§

Y 31 000137 017412 IMP CCY

4764 017754 28: INC R2

4765 gx% 020102 CMP RIL,R2

4766 Ol 001002 BNE 33

4767 017762 000137 017454 JMP cC7

4768 Ol 3s: INC 2

4769 31 gm CMP RI,R2

Y 1 1 $

4771 017774 000137 017516 IMP cC10

:% 000137 020064 4§: IMP CCDONE

4774

4775 020004 011637 001656 CCERR3: MOV (SP),$TMP12 sREPORT FAILURE TO WRITE
4776 :THE CORRECT BYTE
:m ig 010037 noisas &(3; ggﬁgrmz

4 31”00.“%; %1239 MOV RO, STMPY

4780 020024 062737 000002 001642 ADD 82 STMPY

4781 ?ﬁ'_ 001644 CLR $THPS

4782 02 11037 001646 MOV (R0), STMPB
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POP 11/70 CACHE DIAGNOSTIC PART 2 MACY1l 27(732) @25-SEP-76 10:01 PAGE 105
CACHE ADDRESS MEMORY BYTE MASK GENERATOR, CPU DATOB ONES TEST

Jﬁ o R

000002 001650

001654

0ooclo
020664
020375
000014
020364
000003

177777
177777

177400

177777

177777
177777

020602
1777277

001702

043632

B00t1%

177746

000002

000002

000002

MOV 2(R0D),$TMP7
MOV R1,$THP1O

CLR $THP11
ERROR 46
RTS PC
CCDONE: RSET : DONE!

§ 3 IR R R R R R R R R R EEER R ERE
iT EST 1S CACHE"ADDRESS MEMORY BYTE MASK GENERATOR, CPU DATOB ZEROES TEST

;rnx xs ANOTHER TEST OF THE BYBE MASK GENERATION LIGIC.
: ¥HERE CPU DATOB’S WILL MOVE ZEROES INTO A BACKROUND
:pnrrsnn OF ONES.
PR RFEFUFRPEF IR LS R LR PRSP AP R LS AR PSS UL SR F R L LS AL LR LB L RS £ 2R L2525
t&T15:  SCOPE
#10,STIMES :;00 10 ITERATIONS

MOV
FF=§TN-1
;SET THE SKAD _REGISTER
MOV #TST16, SKAD :IN CRSE THE TEST ABORTS.

MOVB ST gmn $TMPO
$FFERR], 98CACHVEC

MOV #MOM1,38CONTRL ;FORCE MISSES.
MOV #FFTMP2,RO
#3,R0 :

BIC
MOV RO,R1

FFl: MOV -1, (RD) : TEST MASK O
MOV $-1,2(R0)
NOP :FOR SCOPING WITH AN OSCILLOSCOPE.
CLRB  (Rl)
CMP $177400, (RO)
BEQ FF3

FF2: JSR PC,FFERR3
BR FFY

FF3: CMP $-1,2(R0)
BNE FF2

FF4:  INC R1 s TEST MASK 1.
MOV $-1, (RO)
MOV $-1.2(R0)
EESB . :FOR SCOPING WITH AN OSCILLOSCOPE.
CMP ¢a7z,(n0)
BEQ FFB-

FFS:  JSR PC,FFERR3
BR FF?

FFe:  CMP $-1,2(R0)
BNE FF5
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IAGNOSTIC PART 2 MACY1l 27(732) 25-SEP-76 10:0i PAGE 106
ORY BYTE MASK GENERATOR, CPU DATOB ZEROES “EST
INC Rl s TEST MASK 2.
MOV -1, (RD)
MOV s-1,2(R0)
NOP :FOR SCOPING WITH AN OSCILLOSCOPE.
CLRB  (R1)
CMP 8177400, 2(R0)
8EQ FF9
TSR PC.FFERR3
t= Frio
CMP 8-1, (RO}
8NE FFB
INC Rl s TEST MASK 3.
MOV 8-1, (RO)
MOV s-1.2(RD)
NOP :FOR SCOPING WITH AN OSCILLOSCOPE.
CLRB  (R1)
CHP l?77,2(R0)
BEQ FF12
JSR PC,FFERR3
=g FFia
CHP 8-1,.(R0O)
BNE Fr1l
(o FFDONE
JMORD O s TEST AREA.
JWORD O
JWORD O
BIT 82, ISMEMERR +SHOULD BE A MAIN
BNE 18 : SS AND CONTROL LINE
P SPUR :PARITY »
(% R1, 38LORDRS :. 7ROR ADDRESS SHOULD BE
953 FFERR2 TEST SS.
Wy e
CLR sTMP1?
ST (SP)+ sRESET THE STACK
583 '%E :THP3 '
MOV .u?2823:irnpq
MOV "$ThPS
MOV ™6
CLR
MOV ,STMP1Y
nog TMPIY
cL 3 1§
MOV ("36 TMP10
MOV 2(RO},STMP11
MOV R1,$THP12
CLR $THP13
ERROR
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MAINDEC-11-DEKBO-C
DEKBOC.P1! TiS

104407

000004
012737
000016
012737
113737
1&41.';
01273

012700

ADDRESS MEMORY BYT

C01g42

001650

001702

043632
001632
000114

c09

POP 11,70 CRCHE DIQGNOSTEC PRRT‘_E MACY1l 27(732) 25-SEP-76 10:0i PAGE 107
CRC NERATOR,

CPU DATOB ZEROES TEST

RO,
cnp T
BNE 28’
MP FFY
2s: NC R2
CMP n% ,R2
W
Kl 3 INC cH
CMP RI,R2
8NE 43
IMP FF10
4§: () J FFDONE sHALT?772
FFERR3: MOV (SP),STMP12 :REPORT FAILURE TO WRITE
b - : THE CORRECT BYTE
CUR “?ip
MOV
ADD smw
ol
MOV 2(R0} I'%?
MOV R1,STHP10
CLR STAP11
ERROR G52
RTS PC

FFDONE: RSET s DONE !

3 CE R AP R R R R R A R R R R B R R R PR LR R R R AR R R BRI RN R SR ERER
msr 16 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ONES TEST
mus IS A TEST msx GENERATION LOGIC. THIS
ns A FOUR BIT msx r:nonv PERF ORMING

#A WRITE. IT GNAT ; mo WORDS OF

.-onm ON m agam ’g?

:#8E WRITTEN. THIS WILL BE A TE mc umaus DATOB mnczs T0

;:gz g n:mroauxummmmonmcxmm TTERN

llIl"ﬂl““ll»"l!H!ll“Hil»llll“llil“i!“l!*llll!ll!!l"“
tSm SCOPE
MOV 810, STIMES ::00 10 ITERATIONS
EE=$TN-1
:SET T§ SKAD REGISTER
MOV $TST17, SKAD :IN CRSE THE TEST ABORTS
MOVB  STSTNM,STMPO
MMSKIP
MOV SEEERR! , JWCACHVEC
MOV $KIPARO, RO

SET UP MEMORY MANRGEMENT
TO RELOCATE EVERYTHING




e5-SEP-76 10:01 PAGE 108

TOB ONES TEST

(732)
OA

DOS

|él/?ﬂ CACHE DIAGNOSTIC PRR_TGE l’ﬁCYlw
ADDRESS MEMORY BYTE MASK GENERATOR, UNI

POP
CAC

T1b6

C-11-DEKBD-C

.Pll

MAI

5

& -3
¥ a
2oy <
v ik
aliges By
@ & m . m. m.m mm

m o.llom¢m ms ] (.}

mm.mm mmmmuzu mmm g2
e e

Bus:

8

iff HE
S EEeE
i G &

;FORCE MISSES TO BOTH GROUPS.
;LOCATE THE TEST SPACE.

MoV $MOM1, 98CONTRL

012737 000014 177746
026 S&gg %1252

1
1
ll

021020

;FOR SCOPING WITH AN OSCILLOSCOPE.

s TEST MASK O

o 4
mwmmmm

ot r S
8 &

HE
mmmwmmm

LEEARANASE EY

=g o= o= =4 =g o4 o= = =g =g

UUUUUE

010001

;FOR SCOPING WITH AN OSCILLOSCOPE.

MM

»-—0N

JUBUUS

!
i

SHNGAMNE

11‘1111111
=g vg e=4 =4 v=g o= >4 =4 >~q o= =4

iFOR SCOPING WITH AN OSCILLOSCOPE.

~ 0\
= NN
onnM( -u-é“
V- WS

mggmmmmmmummmmummmmmmmmmwmmmmwmmmmmmmmmmmmmmmmmmmmmmmm

e ey |
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25-SEP-76 10:0i
DATOB ONES TEST

EO9
7(732)

IAGNOSTIC PART

70 CACHE D GE MCYléué
CACHE RDDRESS MEMORY BYTE MARSK GENERATOR, UNI

021470

POP 11/7

Tib

I-EKW-C

-

&

w

[ ]

3

>

3

O

z

=

—

4

=

@

4

a

(& ]

(V)]

o

.

&

™ -0y
@ g m
(VY] ~
oo @5 R
oLe® To® RRNOS
SuEE S8 SouomEn

A
15T
BNE
coR
CLR
NOP
MOVB
cHP
&R
BR
15T
BNE

EES
EES
EELD:
EELl
EEl2

:
¥
mmmm B

NASTNRNATY §

1111 dordogo—dod ot ot o—qd o4

= S3YY JUHYHBYHHNY Y

021470

EEDONE

EEL13:

21244 000137 021550

- WORD
-WORD
.WORD

EETMP]L:
EETMF2:

KR

of) ol o=d

;ERROR ADDRESS SHOULD BE
; TEST ADDRESS.

{RDDRESS AND CONTROL. LINE

; PARITY ERROR.

;RESET THE STRCK

:s.annsnenn
EtRRs  ORo
SPUR
;PH
1
SP)+
':f STMP20
sHIADRS,
%TEPS'
i3
'Y
(RO)
2(R0
R1,ST
§T
45
81,

amammmnoqsmmwaaaammmm

o) od) o) o) o) o) o) omd 11111111111111

mmmmmmmmmmmmmmmmmmmmm_mmmmnmmmm-mmgmmmmmwmmmgmmmmmmmmmum
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POP 11,70 CACHE DIAGNOSTIC PART 2 27(732) 25-SEP-76 10:01 PAGE 110
CACHE ADDRESS MEMORY BYTE MASK GENERATOR, uuaus DATOB ONES TEST
021140 IMP EE?
38: INC Re
CHP m R2
BNE
gsxggg IMP Ew
1 4$: v EDONE
" 001656 EEERR3: MOV (SP),$TMPL2 ;REPORT FAILURE T0 WRITE
: THE CORRECT BYTE
1535 &y mrshgrma
O 154 MOV 3o,s¥m
001642 ADD 82 STHPY
1644 CLR STHPS
001646 MOV (RO), STMPB
001650 MOV gmoi TMP?
16 MOV 1,$THP10
1654 CLR STHP11
ERROR 47
RTS PC
EEDONE: RSET : DONE !
33 !!!ﬂ““m{!liiﬂll!!lHlll!l*"iﬂl&*&*l!ﬂ““**ﬂ“**i*ﬁl»l
-nssr 17 CACHE ADDRESS MEMORY BYTE MASK GENERATOR, UNIBUS DATOB ZEROES TEST
1S IS ANOTHER TEST OF THE BYTE MASK csrcmnou LIGIC.
nﬂé UNIBUS DATOB'S WILL MOVE S INTO A BACKROUND
!PATTEM OF ONES.
’gﬁ;‘ﬂﬂ‘"H»Hl!lll!l!lll“llll“i!llﬂ“lm“ﬂl!!lllll!ll!il!
000010 001702 mwE e 810, STIMES ::00 10 ITERATIONS
HH=8TN-1 g aaten
022452 043632 MOV $TST20, SKAD ?5 c£§ ﬂi:mr&? %TS.
001502 001632 MOVB  STSTNM,STMPO
MMSKIP
022156 000114 MOV SHHERR1, J8CACHVEC
172340 MOV $KIPARO, RO MANAGEMENT
EVERYTHING
% MOV u(x ,R2
MOV mp mss v o MEMORY,
o Tt
170200 moo RS
;nsLocn ED o mensa.vss
077406 BYS: MOV omos (R2)+
MOV RY,R
000006 ASH %6, ru
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MIINDEC-11-DEKBD-C POP 11/70 CACHE DI TIC PART MACY1l 27(732) 25-SEP-76_10:0if PAGE 111
N T C%I'é é MASK GEI“ERRTOR, UN

11 17 SS MEMORY BYT IBUS DATOB ZEROES TEST
119 021642 0101 MOV R1, (RS)+
150 1694 %n (R)+
121 02164 01081 v RY, (RO)
122 021650 062720 170000 ADD #120000, (RO)+
153 851 — SR Ao
1 1 1 = 5 R3, 648
1 1 12710 177600 MOV 177600, (RO)
g{g 021666 012712 077406 MOV 877408, (R2)
128 D21 1 000060 17251 MOV 860, J8MMR3 s TURN ON MEMORY MANAGEMENT
sé aax% 31 000001 17757 <. MOV 81, J8MMRO :AND MAPPING BOX RELOCATION.
siax 021706 012737 000014 177746 MOV SMOM1,8CONTRL ;FORCE MISSES.
§1§ 021714 012700 022152 MOV $HHTMP2, RO :LOCATE THE TEST SPACE.
S134 021720 042700 000003 BIC 83,R0
sias 021724 010001 MOV RO,RI
§1§ D21 gmw 177777 HHl: MOV #-1, (RO)
138 021 12760 177777 000002 MOV 8-1,2(R0)
S139 02l 000240 NOP :FOR SCOPING WITH AN 0SCILLOSCOPE.
S140 021742 105011 CLRB  (Rl)
SI41 021744 10 177400 - CHP 177400, (RO)
13 1 1;»%; : BEQ HH3
1 1 022370 HH2:  JSR PC, HHERR3
1 021 000404 3R HHY
SIS 021760 022760 177777 000002 HHW3:  CMP #-1,2(R0)
gw 021766 001371 BNE HH2
gm gx;g 6 HH4:  INC
149 021 012710 177777 MOV $-1, (RD)
SIS0 021776 012760 177777 000002 MOV $-1,2(R0)
13 NOP :FOR SCOPING WITH AN OSCILLOSCOPE.
1 0&27%1'0 CLRB  (Rl)
183 02201 10 000377 CHP 377, (RD)
S154 022014 001 BEQ HHE
Eig HHS : PCMI-I-ERR.‘!
1 000002 HHB:  CMP $-1,2(R0)
Ei?& BNE HHS
160 022034 HH7:  INC Rl
‘E‘é : MOV $-1, (RO)
1 MOV $-1,2(R0)
5163 NOP sFOR SCOPING WITH AN OSCILLOSCOPE.
gwu % (R1)
165 000002 n#moo.a(m)
159 BEQ HH3
16 HHB:  JSR PC. HHERR3
i gn HHl0
i HHS: MP #-1, (RO)
o
sxré HHI0: INC Rl T
6173 MOV #-1, (RO) r
€174 000002 MOV $-1.2(RD) y g
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25-SEP-76_ 10:0i

MORY BYTE MRSK GENERATOR, UNIBUS DATOB ZEROES TEST

DIRGNOSTIC PART 2

"
g
g

S

;FOR SCOPING WITH AN OSCILLOSCOPE.

g & ~
N o &
)7..:..“3(!..
EOTOT I T
A¥E I PN

NUP
CLRB
Crp
8EQ
3
BR
¢
BNE

LoRERARSY T

11111111

; THE TEST AREA

RS

i e —§

D00N0C
UULUUU

SYNNRNAY § HRY

KRBz 835 BREBERFHAFRRE

Eéésmmmm;ﬂmwmm%m%%&m%m%%m

o o] e o) o) 0= o o) 04 - = = o) 0o 2=l +=f o ) o) Sl ) = 0=

LW N LN NN

sm&
lllll

3
&
i
&
mmmm =
- e e TT )
m%mm B8t m
2AIIECOCET s B My N M
cxumamw.. BTt SrCIVonIyseE

gEERSREECRLRE

n
-

001654

2 g 8

i
8 Y
I




S

£

g

FRSHREESINNESS

1t Bt O

%ﬁ

022446

022450

022476

LE i B
ot

011637 001656
010037

s Bl
7 IS‘H

i1 J01646
01 oooooe

aebsr BBites
1

104407

UJUUUZU

012737
0i%7% BR300

010000

g —

0z2esie

012737 0226M4
013737 000024

022706 043632

001632
000114

157034

000114
022674

109

R G RTS8 rcrro G 5T B0y 00 e 1

HHERR3: MOV (SP),$TMP12 EEOET |rune 70 WRITE
MOV RO, $TMP2
CLR ;ﬂrhp?
MOV §TMPY
ADD 82, STMPY
CLR $THPS
MOV (RO),STMPE
MOV 2(R0OJ,$TMP?
MOV n*éﬂbm
CLR
ERROR
RTS PC
HHDONE: RSET : DONE?

3 3§ FHHEHHHHHEHHHHENHHHERUHHEHHHEEHHHEEHHHEEHHHE R
iTEST e0 CACHE ADDRESS MEMORY POWER UP INVALIDATOR TEST

THIS TEST IS EXECUTED OPTIONALLY, ON THE CONDITION THAT
SH WHEN CONTROL

= p%@'"%s R irelis SHICLIL F I S
:#TEST REQUIRES OPERATOR xmrénva%?ou THE USER IS ASKED TO
: A POMER DOWN-POWER UP SEQUENCE. THEN

‘:’
3

WILL BE REPORTED.

:g NOTIFIED S0 THAT HE CAN KNOW_1F R FATAC FALLURE

PR EEGEESRC LR LR B LS R LS LRI R PP UL R P LT LR BB FRE RGBSR PR R L E R I 2R E 1B E
’rgrao- SCOPE
DD=$TN-1

MOV

;

; I

 SOCCURENCE OF 3‘@?’% oA PARITY ERFOR.
;.gcc%ltlci‘ THE mx%m CIRCUI %Y INOPERATIVE

;SET _THE SKAD REGISTER
#TST21,SKAD :IN CASE THE TEST ABORTS.

MOVB  STSTNM,STMPO
MOV $SPUR, Q8CACHVEC ; INITIALLY EXPECT NO ERRORS.

g #5W12, JSWR
DD
JMP 3SKAD
DDl: MOV ooopen,aocncwzc S, S0 SET UP THE PARITY
s ERROR V E’f.oh.
MOV d¥24,00TMP :SAVE THE OLD CONTENTS

%EERLN THI?OTEST $ ?HIE-
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MoV

5287 :uaasas 01273; gaaaag;g 000024 Hov sogso hmq }ue PWER rgx% ;mp
setauE EE 022540 104400 TYPE ¥E§LS$I-E use'giﬁ §'5‘ Pgétgn po—
5291 022542 053120 .WORD  PDMSGI ,n%uu.
6292 02264 000777 BR » WAIT, D THIS
5293 :WAIT TIME OUT?77?
5294 tme;g DOPD:  NOP FOR SCOPE SYNC!
£295 012737 022560 000024 MOV sDDPV, 2824 mﬁ DOWN ROUTINE
£ B N m wev. [ jemocse  aohe ek AT
% 1 593 © MOV DOTMP, d¥24 B&ESE rnn. VECTOR.
£293 00S000 CLR RO sSET up FOR SCAN
g.rp 1 001000 MOV #1000, R1
£ 1 S v
6303 &3737 022674 Y4 1: MOV poiMP, 22y :RESET THE POWER FAIL VECTOR.
% 12 g 022676 TST DOCNTR WERE THERE ANY ERRORS?
16 001 BNE
6306 022620 10M400 TYPE :NO
6307 022622 053276 .WORD  PDMSG2
022624 000137 022700 IMP DDDONE
.%’3 022630 DDPU2: s REPORT ERROR SUMMARY
5315 022630 013737 022676 001636 MOV DDCNTR, $TMP2 1
6312 022636 104054 18: ERROR 54
gﬁ 022640 000137 022700 JuP DDDONE
S31S 022644 032737 000360 177744 DOPER: BIT $360, JSMEMERR  ; THE ERROR SHOULD BE
6316 022652 001406 BEQ DDPER] A CACHE ADDRESS OR CACHE
6317 022654 012737 177777 1777% MOV #-1, MEMERR :DATA PARITY ERROR
€318 022662 005237 022676 INC DOCATR
£319 022666 000002 RTI
saamxu 022670 000137 043500 DOPERL: JMP SPUR
% 022674 000000 DDTMP: .WORD O : STORAGE FOR Pouen FAIL
: VECTORS OLD PC
022676 000000 DOCNTR: .WORD O :ERROR COUNT.
6327 022700 104407 DDDONE : RSET
msaae 022702 012706 001500 $STACK, SP
% 3 ll!“ll““liﬂlllll!liluliiﬂ!Hl!ilHlil!ﬂii!lii!i“!ﬂ!!*l
1 hssn 2l CACHE DATA MULTIPLEXER, CDMX,
f.-:33:aEE 5 mus TEST PUTS DIFFERENT PATTERNS OF DATA AT THE INPUTS
€334 .:or THE COMX AND TESTS FOR PROPER SELECTION AND GOOD DATA.
gﬁ CERFEEAE LR B ER LR L LR RS R PR YR LA FRLER T AN BB E RS R E R R RS AR LR R TR R R R R
6337 022706 000004 t&r21:  SCOPE
022710 012737 000010 001702 MOV #10,STIMES gE? 40 ITERAT &or?sm
022716 012737 024014 043632 MOV #TST22, SKAD 1IN cnss m TEST ABORTS.

{98

022724 012737 043500 00011M MOV #SPUR, 98CACHVEC ;PREPARE FOR UNEXPECTED ERRORS.
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DEKBDC.P11 121 CACHE DATA MULTIPLEXER, COMX, TEST
3 022732 113737 001502 001632 MOVB  STSTNM,STMPO
022740 012705 000006 MOV 86, RS s INITIALIZE
022744 012737 00000N 023766 MOV 84’ JICNT
022752 012 004 MOV amnpa RO
gga 1 BIC 176002, RO
12701 1 MOV m:sm 'Rl
S349 022766 060001 ADD
5350 | 0l 142000 %’ aatggna R2
Eﬁ és I 12703 144000 MOV artsma R3
5353 ADD R3
% 023004 012704 023772 MOV mmra RY
6356 023010 012737 125252 023770 MOV 8125252, JIPATI ﬁgpg;xugomgﬁns THE DATA
2308 HAT MERGRY EVEN INPUTS
5359 . ro THE COMX. INITIALLY
§360 ;s WILL as 1%
£361 023016 012737 052526 023772 MOV 852525, JJPAT2 n ron MAIN 00D
'.;:as.:a5 35 023024 023774 CLR JIPAT3 caoup n onm mpurs T0 CDMX.
S364 023030 312737 177777 023776 MOV -1, JIPATY :GROUP 1 DATA INPUTS TO CDMX.
% 023036 012737 023036 001510 JJ1: MOV 8711, SLPERR
023044 013713 02377C MOV um'rx (R3) sWRITE THE MAIN MEMORY
£367 023050 013763 02377 MOV JIPAT2,2(R3)  ;EVEN AND ODD WORD PATTERNS
s::ie,i'aE 023056 uim?l 000034 177746 "ngs J:sormm lnu $CONTRL Pmm,unns THE GROUP ZERO
8;? %ﬁ 31.%&1 8% 177776 MOV umrg '
8372 023076 013761 023774 000002 MOV era amn
5373 023104 mswi; ST
S374 023106 01273 %t%: 177746 MOV usmm D8CONTRL :WRITE THE GROUP ONE PATTERN
5 3Ll OL371e Ge: MOV 4, R2)
: 3231 1 023776 177776 MOV JJpnm -2(R2)
D23126 013762 023776 (000002 MOV JIPATY. 2(R2)
5378 134 005712 ST (R2)
€379
g S$CONTRL
1 NOP
5382 144 132:
144 NOP
14 016100 000000 MOV O(R1),R0
323152 000010 177752 BIT 810, abunnxs :MUST BE A HIT!
323160 00101 BNE 133’
gg 1% 01 000000 001634 MOV 30, STMP1
023170 010137 001636 MOV R1,§TMP2
174 000000 001636 ADD 80, $TMP2
1 66S: ERROR |
023774 J13: CMP RO, JIPAT3
1 BEQ 65§
6393 012737 023224 001634 MOV $64S, STMP1
0 001636 MOV RO, $tMP2
1 ggg: ERROR §
397 012737 023234 001510 MOV #JJ4, SLPERR
€398 JI4:
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POP 11/70 CACHE DIAGNOSTIC PART 2

LOS

MACY1l 27(732)

T2l CACHE DATA MULTIPLEXER, COMX, TEST

0232

000240
8532 016100

7
010137
062737

000002
000010
000000
001636
000002
023774

023314

14
1273
37 001636

S
=1

(=]
-0

~N

131

023324

866016

000001
001636

I8

L

7
.

i

i
a

S R A L e e e L

R
N

177752
001634

001636

o
o
U

001634

B4S:
6SS:

JJ6:

001810

177752
001634
001636
66$:
JJ7:
001634

BYS:
BSS:

JJB:

001510
177752
Co1634
001636
001634
001510

177746

ll ¥

2(R1),R0
31g,abnrrnxs

a5,57n91
R1,STMP2
82, STMP2
ﬁo JIPAT3
658

$648, STMP1
go,stnpa

$JJ6, SLPERR
0(R2),R0
810, 94HITMIS
JI7
R2,STMP2
:u,sma

RO, JIPATY
654

864, STMPI
gu,s'nea

#JJ8,SLPERR

2(R2) RO
810, JbHITMIS
139

81710, SLPERR
SM1MO, 28CONTRL
(RS R
Tg,leRTl

R0, STHP2
8711, SLPERR
LR

25-SEP-76 10:0i

;MUST BE A HIT!

sMUST BE A HIT!

;MUST BE A HIT!

EEcEgKHgssN MEMORY DATA
’

sCHECK MAIN MEMORY EVEN

PAGE 116
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pil T8l  CAC 'fxgu-:xess (I.Snx TEST +
G455 0235W4 020037 023772 RO, JJPAT2 s WORD
6456 (023550 oowg; N ezo gﬂgma
E:g %ﬂ 10 18: "gnon 18’

' w“& 27 tlnamg i Ek# Sﬁcﬂ'}},ﬂ‘m T EVERY PERMUTATION
BuEs 053890 061011 BN JJ13 1 Tﬁ rgus ﬁ "Hms NG:
% 023572 011437 024000 MOV (R4), JIPATS oooooo mro mnn JJpnra,
S465 023576 013714 023772 MOV JIPat2, (RY) :JIPAT3 AND JJPATY AND
E46b 012704 023772 MOV $JIPAT2, RY :REPEAT THE TEST.

S467 023606 013714 024000 MOV JIPATS, [RY)

usg 023612 000406 BR IT14

S470 023614 012437 024000 J313: MOV (R4)+, JJPATS

6471 023620 D1I46M 177776- MOV (RY) ,~2(RY)

g;g 023624 013714 (024000 MOV JIPats, (RY)

S47Y4 005305 JJ14: DEC RS

8475 35353235“ 001402 BEQ 13

S476 023634 000137 023036 INP higl

5477 023640 gxa'ms oog% 18: MOV 86, RS

5478 023ey4 013737 02 024000 MOV JIPAT1, JIPATS

g:g 023652 005337 023766 DEC JICNT

S48l 023656 023727 023766 000003 CMP JICNT, 83

sugg E%gz gom; 3 BNE 1315

i 13737 023772 023770 MOV JJPAT2, JIPATIL

G484 023674 013737 024000 023772 MOV JIPATS, JIPATE

E‘JSE 023702 000137 022036 JMP I

S487 3727 023766 000002 JJIS: CMP JICNT, 82

2488 05718 OBL0I0 BE I

S489 023716 013737 023774 023770 MOV JIPAT3, JIPATI

6490 023724 013737 024000 023774 MOV JIPATS. JIPAT3

ggé 023732 000137 023036 IMP 151

5493 023736 023727 023766 000001 JJ16: CMP JJCNT 51

G494 023744 mxneag BNE 1317 s DONE?

6495 (023746 013737 023776 023770 MOV JIPATY, JIPATI

6436 023754 013737 024000 023776 - MOV JIPATS, JIPATH

Ss::g 023762 000137 023036 IMP 131

5,23 023766 000000 JICNT: .WORD O ggumsn IIJSEg TO GENERATE

§501 023770 000000 JIPAT1: .MORD O :MAIN MEMORY EVEN WORD DATA PATTERN

ggg 023772 000000 JIPAT2: .WORD O mswr%noav 0DD uono DATA PATTERN
023774 000000 JIPAT3: .WORD O DATA PATT

S504 023776 000000 JIPATY: .WORD O :GROUP | DATA annn

Essgsg 024000 000000 JIPATS: .WORD O s TEMPORARY STORAGE

€507 gg:gg 000000 JITMP1: .MORD O s TEST AREA, SO CODE WON'T

5508 000000 000000 000000 JJTMP2: .WORD 0,0,0,0 sOVER LAP THE HITS OF

€509 0g40i2 000000

€510 s THE TEST WORDS.
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KBDC.P11 T2 CACHE DATA MULTIPLEXER, COMX, TEST
51
ggi 024014 1317: s DONE!
14 - FEFFEFEEE R R FERITELF PR RBS L LIS EF RIS S LR EFFF AL F S FF S F 28505 b 2r b4
ig ;&resr 22 CACHE DATA MEMORY ADDRESS DRIVERS TEST
§517 :¥THIS TEST PERFORMS A DUAL ADDRESS TEST ON THE
%ig ;:cncus DATA MEMORIES OF BOTH GROUPS.
gﬂ ‘s FFHEERE P F AR SR P EFERF L LR AP RS RIS F S L P S LRSS FEFBE R R L2 4R F ST FH S EF 4 S
1 024014 004 t8t22: SCOPE
€52 024016 012737 000010 001702 MOV #10,STIMES ::00 10 ITERATIONS
5523 :SET THE SKAD REGISTER
SS24 024024 012737 024524 043632 MOV 875723, SKAD :IN CASE THE TEST ABORTS.
ssi.'t:SEEE 024032 012737 043500 000114 MOV 8SPUR, 98CACHVEC
6527 024040 113737 001502 001632 MOVB  STSTNM,STMPO
3 024046 012737 000001 024516 GGl: MOV #1,GGFLGL : INITIALIZE FOR A TEST
024054 012737 0000S4 024520 MOV #SIMOMI,GGGS  ;ON GROUP I FIRST
6531 (024062 012737 000034 024522 MOV $50MOM1 | GGGM ;sun% ur% SIMO ARE “ATTERNS
5532 :DESTINED FOR THE CACHE
5533 :CONTROL REGISTER
SS34 024070 012700 024070 GG2: MOV $GG2,R0 *MAKE THIS CODE, LOCATIONS
6535 (024074 012701 001000 MOV #1000, R1 : THROUGH GG2+2000(0CT),
S536 024100 013737 024520 177746 GG3: MOV GGGS,d8CONTRL  ;HITS IN THE GROUP NOT
%g %1 ST 2000(R0) :BEING TESTED m? m;sz;
112 0l 4S22 177746 MOV GGGM,J8CONTRL  ;IN THE GROUP BEING TESTED.
6539 024120 005720 15T (RO)+ -
5533? uaq%g gima 333 E&g&“ﬂa MAKE THE TEST AREA
5542 53130 0427 ul;;;alg BIC $177717,R0 *HITS IN THE GROUP
6543 024134 010037 177746 MOV RO, 94CONTRL :BEING TESTED
SS44 024140 gxg% 1400 MOV $TESTRL,R!
5545 024144 01 0010 MOV #1000, R
5546 024150 012737 024156 001510 MOV 8GGY, $LPERR
€547 024156 000240 GGY:  NOP
2243 OSuice D0QS7ll SO
2253 OSuicd %@ LI
6551 (024166 032737 000010 177752 BIT #10, J4HITMISS
6552 024174 001006 BNE 2%
5553 (24176 013737 024516 001634 MOV GGFLGL,STMPL
5?3.?3 ggusm 063637 001636 MOV R1,$THP2
4210 W 18: ERROR
6556 (024212 ;e 28: ST (R1)+
aeugm 077020 SOB RO, GGY4
€558 (024 é% 013700 naasa; MOV GGGM, RO :FROM HERE ON SELECT
6559 Q24222 042700 17771 BIC 8177717 R0 :THE GROUP NOT BEING
E::’,E? 024226 010037 177746 MOV RO, 38CONTRL : TESTED
32 012701 1400 MOV $TESTR1,R1
2263 gs gmgé 8010 v $1600 R
EE64 242 012737 024250 001510 MOV #GGS, $LPERR
5565 024250 0 GG5:  NOP :
€566 024252 010111 MOV R1, (R1) :WRITE ®ADDRESS INTO QWADDRESS.
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ST (R1)+
s08 RO, GGS
b3 B
398 001510 MOV 8GGE, $LPER
. A READ BACK THE AODRESS
000010 177752 B'I‘T aég.émnms g
024516 001634 MOV GGFLG1, STMP]
001636 MOV RL,STHP2
18: ERROR |
GG7: CMP RIl,R2 :DOES 38ADDRESS CONTAIN
BEQ GG8 : 8RODRESS
024516 001634 MOV GGFLGI, STMP]
001636 MOV R1,STMP2
u;;:_g MOV R2. STMP3
0016 MOV R1,STMPY
- 18: ERROR 16 .
GG8 coM (R1)+ : COMPLIMENT DATA
SOB GGk :L00P FOR NEXT ADDRESS.
MOV sTESTRI.RL
MOV #1000, RO
001510 MOV 8GG9, $LPERR
6G9: NOP
MOV (R1),R2 :G0 BACK AND CHECK
177752 E};’ &?bﬁmmxs : COMPLIMENTED DATA
001634 MOV GGFLGI gtm
MOV R1,STMP
18: ERROR |
7772
GG10: m R1,R3 ;IS COMPLIMENT DATR CORRECT?
P RIR
- BEQ Gch
16 001634 MOV LG1,STMP
| MOV . nés
1 MOV 'STHP
164 MOV R STMPY
18: ERROR 16
GGl1:  TST (R1)+ s TEST NEXT LOCATION
508 RO, GG9
024520 MOV #SOMOM1,G6GS ;60 BACK AND RUN
024522 MOV #SIMOMI,GGGM  ;TEST IN GROUP O.
16 DEC ecrscx
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Pll
024516
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000000
0C000C
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CACHE DATA MEMORY ADDRESS DRIVERS TEST

001510

GGFLGI: .WORD O ;GROUP BEING TESTED, O OR 1.
GGGS: .WORD O ;CACHE CONTROL REGISTER
GGGM: .WORD O ;PATTERNS

GGla: ; DONE!

I RRRERRERER R R R R R R R R R R R R R R R AR R AR R R R R R R R AR R R R RS LR
hesr 23 CACHE DATA MEMORY COUNT PATTERN TEST

ITHI% TEST RUNS A COUNT PATTERN THROUGH EACH LOCATION
HE CACHE DATR MEMORY FOR EACH GROUP.

’g#55!&!;35;2!!&!!&!!&!!&i!li*iiil!!!!lllliilii!!l!!i!*l!illl!l!l
MOV 810, STIMES oo w ITERATIONS
REGISTER
MOV 8TST24, SKAD m cnsz TEST ABORTS.
MOV J8CACHVEC
MOVB srsmﬁ $TMPOD
LL1: v ¥ : TEST ONE FIRST
Qv oélHiﬂ' (*.s :SIMO SOM] mé PATTERNS
MOV 850M] :WHICH WILL BE LOADED INTO
LL2: MOV :%&b'jim :THE CACHE CONTROL REGISTER.
MOV 98CACHVEC
MOV sLL2 :MAKE THIS CODE, LOCATIONS
MOV #1000, R1 :LL2 THROUGH LL2+2000 (OCT)
HITS m n-&cncrl: GROUP
LL3: MOV LLGM,38CONTRL  ;NOT BEING TESTED, AND MISSES
I
T s T
S08 RI,LL3
MOV 3 m&m :MAKE THE MEMORY TEST AREA
MOV sl *HITS IN THE
:gg ttcs : TESTED.
%Lk
18: CLR ﬁh
ST (R1)
ST (R1)+
E}} §o.awxms
MOV Gl,STMPL
MOV (R1),StwP2
ADD -2, 8THP2
% BT hous
MOV LLéM :FROM NOW ON SELECT
BIC 367771 RO THE NOT BEING
MOV , 98CONTRL : TESTED
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140000
001000

177777

001510

177752
001634

025214

N01S14
001634

ool1e42

LLY:

LLS:

18:
LLb:

LL?7:

LLB:

TST

Imnee 12382384 38338

§§§$

oresrax Rl
e
amm RY
R

LLFLG2

sLLS, SLPERR
LLF

R2, (R1)
(R]),RS

810, J8HITMIS
LLE
LLFLG1,$TMP1
ilu.sméa

LL?

MACY1l 27(732) 25-SEP-76 10:0i PRAGE 121

xgnm.xzs FOR TEST.
Snsl’z TTERN WRITTEN

DATA
:L0G
:DATA PATTERN READ
:NUMBER OF LOCATIONS WHICH FAIL.
:ERROR IN GROUP FLAG

;ERROR IN TESTED WORD FLAG.
:FOR SCOPING WITH AN OSCILLOSCOPE.

;GOOD DATA
;BAD DATA BUT NO TRAP OR
s ABORT

:DEC Rsr:mmuﬁncmm PATTERN
mo LOOP gs NOT DONE

IEK AN_ERROR

IN THE WORD JC%T TESTED
moa IN GROUP FLAG.

NEXT WORD.

; TEST THE OTHER GROUP, 0.
;DONE?

:GROUP BEING TESTED

:ERROR OCCURRED IN cnow anc
:ERROR OCCURRED IN WORD FLAG.

;PATTERNS FOR CONTROL REGISTER

; GROUP ERROR COUNT
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TORAGE FOR
RROR REGISTER.

; TEMPORARY
s THE CACHE
;COME HERE ON PARITY
sABORT OR T

s TESTING GROLP 10RO

;WAS THE ERROR EXPECTED?
:NO!

;WAS THAT ADDRESS EXPECTED?
;NO!

;SgT WORD FLAG
;00 'OR’ FRAILIING DATA
:D0 "AND’ OF FRILING DATA

NE CONTINUING THE
e R
;ESIS INSTRI.ETIM CLR (R1)

; SHOULD TRAP

cua THE ERROR REGI
STORE
vzcron AND CONT INUE

augommmsnsman

PNITY ERROR

; "AND’ BRD DATA

LLMER: .WORD O
LLTMPl: .WORD O
777494 LLERR1: MOV MERR,LLMER
100 853553 MOV "60 |.|.'r|-|$"E
g2s212 ;g Lcl
004200 025230 MOV ﬂaoo LLTMP]
025230 025226 1S: gsrla %mﬂl LLMER
043500 P SPUR
177740 2s: CMP R1,38LOADRS
BEQ 33
043500 WP SPUR
177777 025216 38: MOV o-xémcq
BIS B,
COM R2
BIC R2,RY
&%
MOV (SP), STMP!
cMP (5P)d . (SPY+
001636 MOV LLFLG, STMPR
MOV R2, STHP3
MOV RI grm
001642 MOV 93{ OADRS, STMPY
D01 644 MOV SSHIADRS ' §
001644 BIC $140000, $T™PS
001646 MOV LLMER, StHPE
ERROR 11
000114 MOV SLLERR3, J8CACHVEC
(R1)
& &
77794 LLERR3: MOV 8-1, JEMEMERR
fmm MOV ou.tgﬂ
INP
025216 LLERR2: MOV #-1,LLFLGY
i
BIC 55 RY
COM
001634 MOV km.cx grm
1 MOV
1 MOV TMPY
001644 MOV RS, STMPS
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025476 104012 18: ERROR 12 s REPORT ERROR.

025500 000137 025072 TN Rl sCONTINUE TEST.

§ 3 R
lTEST a4 CACHE DATA MEMORY PARITY CHECKERS LOW BYTE TEST

lTHIS IS 4 TES"géE' C%E DATR MEMORY PMIT
FORCE PRRI R

nsrrfgxeg "305 PARl "M‘T:&au’sl CE FUNCT &4 on The

T B f*““'e*%'ﬁwm &

mr ARk e S,

mam*m&mmmnunnmmunumuum

BE%

025504  DOOOCY 15124- SCOPE
025506 012737 000020 001702 MOV #20,STIMES ::00 20 ITERATIONS
IIR=STN

;SET THE SKAD_REGISTER
8TST2S, SKAD :IN CRSE THE TEST ABORTS.

STSTNM, STHPO

02SS14 012737 026160 043632

MOV
jesse? 113737 1502 001632 MOVB
325530 012737 043500 000114 MOV $SPUR, 98CACHVEC
CLR RO ;THIS IS THE COUNTER CONTRINING
:THE TEST DATA PATTERN
001510 IIAl: MOV s11Al
JSR PC, PARCNT :SET IF THIS PATTERN HAS
000001 915 s8iT0,R2 &e Sm&w "a)x‘T gsr (1), IF NOT
028140 i Ha“? - TTERN
Sooirs 1Re: ROV BTIARl dechomveck -t m: ERROR
% MOV cHan 35 < MAKE nts&s?
ST (RS) :HIT IN GROUP
15T (RS) :MAKE SURE n xs A HIT
F_REFERENCE ADDRESS
032737 000010 177752 glir ﬁo.amxms ;?gn HIT.
:IF NOT ERROR!
% 001634 %"v ﬁ:itm
ERROR |
SKIPT :ERROR FATAL. GO TO NEXT TEST.

P bt P Pt e Pt pmn et Pt Pt
' WO N £ WO
4
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190e8

02043 001640

104
510
000044 177746

000010 177752

00000! 001634

18:

B4S:

18:

820, R4 ;THIS PATTERN WILL BE

nov sMAINT, R2 PUT xu THE MAINTENANCE
%5 53 (RS) RE r PATTERN IN
» n: TE T S&m
R E48
LOC=. ;GET THE PC TO AN EVEN WORD BOUNDARRY!!!
LOC=-43L0C
LOC=LOC+4
.=L0C
.r:ncr T0 THIS NEXT INSTRUCTION
: IW THE COMPARE INSTRUCTION A HIT
.so NO SPURIOUS ERROR SHOULD OCCLR
= o i L%s THE m'xgmcz REGISTER IS SET!
CMP (RS)RSU THE ngm *
MOV R1, (R2) : SHOULD
:THE ERROR DIDN’T OCCUR!
MOV RO sm; *REPORT FAILURE
MOV s11AT1, STMP3
CLR STMPY
ERROR 144
MOV $11AR2, I8CACHVEC SET UP FOR THE GROUP ONE
MOV s11a4, $LPE : ERROR
MOV $S1MO, 98CONTRL ;SELECT GROUP ONE
MOV #IIAT1,RS :MAKE THE TEST ADDRESS A
}2} f ; HIT, IN GROUP ONE.

;SEE_IF REFERENCE ADDRESS
C&U.BOHITHIS ;1S A HIT.

; IF NOT ERROR!
RS,STMP2
:1 Y STMPL

;ERROR FATAL. GO TO NEXT TEST.

B '&m RéTl-ll.‘a PRTTERN HX#‘ BAINT. REG.

RU (RS) ?I{‘I"TIE TEST PATTERN IN (RS),

S0s %I'E NEXT INSTRUCTION EXECUTED
ON AN EVEN WORD BOUNDARY SO THE
s SUBSEQUENT INSTRUCTION, A CMP,
;WILL BE A HIT.
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11 T24 CACHE DATA MEMORY PARITY CHECKERS LOW BYTE TEST
'iggf'moc :GET THE PC TO AN EVEN WORD BOUNDARY!!!
02601 LOC=LOC+Y
02601 .=L0C
05E0i0 Do0aie S05: MV Ru.cR2) 1 ORN R THe MATNT ReC. LISCOPE.
326014 oaxsuﬁ CMP (R8),R0 :THIS REFERENCE TO (RS) SHOULD
026016 010112 MOV R1, (R2) :CAUSE THE ERROR.
— B THE ERROR DION'T OCCUR!
026020 010037 001636 MOV RO, $TMP2 SREPORT FAILURE 3
026024 012737 uasozs 001640 MOV s11AT1, STMP3
Deb032 005037 0016 CLR §T
026036 104145 g48: ERROR 145
026040 000437 1IR6: BR 1187
026042 000000 1IAT1:.WORD 0
%ﬁ 11ARL:
0ONS00 177744 CMP 84500, J¥MEMERR  ;MAKE SURE THE ERROR
% %ﬁ - - le"g 23 :REGISTER 1S SET PROPERLY
026060 Wasnau 177740 2§ CMP so'nun' 'n.au.onons sMAKE SURE THE
026066 001 BNE 1§ :OCCURRED AT THE CORRECT
CHP (SP)+, (SP)+ :RE HE STACK
% @ 177777 177794 MOV -1, JUMEMERR  iCLEAR THE ERROR REGISTERS.
gim 137 025706 S IHP 1IA% GO TEST GROUP ONE
104 022737 004600 177744 ©ocMP #4600, JSMEMERR  ;MAKE SURE THE ERROR
112 %ug; BEG 28 :REGISTER IS SET PROPERLY
1g 137 043500 18: IHP SPUR
1 177740 2§: CHP $1IAT1,24L0ADRS ;MAKE SURE THE ERROR
026126 001372 BNE g Egg%%o AT THE CORRECT
026130 022626 CMP (SP)+, (SP)+ *RESET THE STACK
026132 012737 177777 1777 MOV 8-1,94MEMERR  ;CLEAR THE ERROR REGISTERS.
026140 022700 000377 1IA7: CMP $377,R0 : INCREMENT THE TEST
026144 DOI4O04 BEQ 11R8 : PATTERN
%x 062700 000001 ADD 81RO
152 000137 (025540 IMP 11A1
026156 104407 IIR8: RSET
33 HULRS PR R RS SRR LY P H R BRY R PR SR LR B LS R E S LI B LR AEF AR R AR B R UL R AR EE 2T ER
s &TEST 25 CACHE DATA MEMORY PARITY CHECKERS MIGH BYTE TEST

;l
; ¥PARITY ERRORRE? E@v 33%6 m?tem WHICH HAS A ONE
: ¥PARITY BIT. NOTE THAT THE CACHE DATA MEMORY PARITY HAS,
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11 - 125 CACHE DATA MEMORY PARITY CHECKERS HIGH BYTE TES
;Emcnva.v PARITY. THE MAINTENANCE F ON THE
Py L g
TI-E ITY ax mc CHECKED TO
ms ONCE THIS mxmsrmc FUNCTION
u' ED THE ennon ur OCCUR ON T
:¥READ OF A BYTE WITH A PRRITY an
-;avres WITH ZERO PARITY BITS WILL NOT’ cnuss THE ERROR.
l!l“llHﬂl“llli!l'll!lllﬂl!li!ll'iI!i*i!!“lil!!!!llli!i**Ivi*l*
026160 000004 fsrzs SCOPE
026162 012737 000020 001702 MOV #20, STIMES ::D0 20 ITERATIONS
000026 11B=$TN
:SET THE SKAD REGISTER
026170 012737 026634 043632 MOV $TST26, SKAD :IN CRSE THE TEST RBORTS.
026176 113737 m% 001632 MOVE  STSTNM,STMPO
026204 012737 O 000114 MOV $SPUR, 98CACHVEC
026212 00S000 CLR RO s THIS IS THE COUNTER CONTRINING
:THE TEST DATA PATTERN
026214 012737 026214 001510 IIBl: MOV mal SLPERR
DSeo5e 00000, "s'r‘ 0, RZ nc Pmmlrs e T m xr nor
k- | Q sz :GO T0 THE rExT %
026234 000137 026614 INP 1137
w 3123;3; 600777% 1182: MOV #S0M1, J8CONTRL ;SELECT GROUP ZERO.
1 026 114 MOV s118R], 38CACHVEC' -SET UP FOR nc ERROR
026254 01 026516 MOV $1IBTI,RS  ;MAKE THE TEST ADDRESS A
026260 00571 ST (RS) :* IHIT IN GROUP ZERO
026262 00571 18T (RS) :MAKE SURE IT IS A HIT
sSEE IF REFERENCE ADDRESS
%%; % 000010 177752 grlér ﬁo.amms ;?Eea HIT.
sy goies oy mame
001634 MOV "STMPI
@ 1@ i ERROR 1
026310 104410 : SKIPT :ERROR FATAL. GO TO NEXT TEST.
D26312 01 18: MOV #40,R4 :THIS PATTERN WILL BE
Dok 12 81% % MOV $MAINT R2 :PUT IN THE MAINTENANCE
026322 00S00! CLR-- Rl :REGISTER
026324 010015 MOV - RO, (RS) :PUT THE TEST PATTERN IN
:THE TEST ADDRESS
026326 000402 B8R EH4E
%gm LOC=. sGET THE PC TO AN EVEN WORD BOUNDARY!!!
330 LOC=-48L0C
%:g: LOC=LOC+Y4
~ .=L0C

; THE REFERENCE TO THIS NEXT INSTRUC
sWILL MAKE THE COMP ION

5
Z
2
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026500

&C-l 1 -EKBD-

026464
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/70 CA
RRGHE ‘DATACHE
82&536

S16 001840
001642
026560 114
026362 1510
00004 177746
026516
000010 177752
001636
000001 001534
000200
177750
001636
026516 001640

DIAGN

BYS:

11B3:

Bus:

11BY:

18:

11BS:

J10

TIC PART EY*& ?7(732) 25-SEP-76 10:0i PAGE 127
Y PRRITY CHECKERS HIGH BYTE TES

S A ;}utm"asr RERCE 10 (RG]
MOV R1, (R2) s SHOULD Enugfznc ERROR
s THE ERROR omn'r OCCUR!
MOV RO, $TMP2 *REPORT FAILURE
MOV s11BT1,STMP3
CLR $TMPY
ERROR 146
MOV $11BR2, J8CACHVEC :SET UP FOR THE GROUP ONE
MOV maq.hpem : ERROR
MOV $S1MO, J8CONTRL ; SELECT GROUP ONE
MOV $118T1,RS sMAKE THE TEST ADDRESS A
ST (R5) sHIT, IN GROUP ONE.
15T (RS)
:SEE IF Rsrsnsncc ADDRESS
BIT uo,amms 1S A HIT.
BNE 1§
: IF NOT ERROR!
MOV RS, $TMP2
MOV 81, STMP1
ERROR |
SKIPT ;ERROR FATAL. GO TO NEXT TEST.
MOV neou R4 :THIS PATTERN WILL BE
goLx MAINT,R2 :PUT IN ms MAINT. REG.
MOV nn (RS) ;Inxn Ir: TEST PATTERN IN (RS),
BR 508 SPUT n: NEXT msrnucnon EXECUTED
:ON AN EVEN WORD BOUNDARY SO THE
s SUBSEQUENT INSTRUCTION, A CMP,
WILL BE A HIT.
LOC=. :GET THE PC TO AN EVEN WORD BOUNDARY!!!
LOC=-43L0C
LOC=LOC+4
.=L0C
NOP sFOR scopmc WITH AN 0SCILLOSCOPE.
MOV RY, (R2) sTURN ON THE MAINT. REG.
CMP (R$), RO :THIS REFERENCE TO (RS) SHOULD
MOV 1.(&3) :CAUSE THE ERROR.

MOV RO, $TMP2
MOV s11871,8TMP3

; THE ERROR DIDN'T OCCUR!
sREPORT FRILURE
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005037 001642 CLR $TMPY
104147 g48: ERROR 147
000437 1IB6: BR 1187
000000 1I8T1:.WORD 0
I11IBR1:
004500 177744 CMP 84500, J8MEMERR  ;MAKE SURE THE ;nnon
1 BEQ 2% *REGISTER IS SET PROPERLY
000137 043500 18: IMP SPUR
525% 026516 177740 28: CMP $11BT1,28L0RDRS ;MAKE r; rE
1 BNE 18 occumo AT CORRECT
* ADDRESS.
CMP (SP)+, (SP)+ *RESET THE STACK
12737 177777 177794 MOV 8-1,JBMEMERR  ;CLEAR THE ERROR REGISTERS.
000137 026362 - IMP 1184 :GO TEST GROUP ONE
gazg 004600 177744 T CMP 84600, JSMEMERR  ;MAKE SURE THE ;mon
1 BEQ 2§ REGISTER IS SET PROPERLY
000137 043500 18: JMP SPUR
022737 026516 177740 28: CMP $1IBT1,38L0ADRS ;MAKE suas ERROR
001372 BNE 18 ;occunngo CORRECT
: ADDRES
022626 CMP (SP)+. (SP)+ RESET THE STACK
012737 177777 177794 MOV $-1,24MEMERR  ;CLEAR THE ERROR REGISTERS.
177400 1187: CMP $177400,R0 - INCREMENT THE TEST
001404 BEQ Lx'se - s PATTERN
651 0269 B
104407 11B8: RSET
: lil!!ﬂ!*l*l&i!*l*&l!*llﬂH'l!M!!**!**!l&l&*i&!!*!l*****i**!i*
t ACHE DATA MEMORY WORST CASE NOISE TEST
mus TEST DOES A GALLOPING 0°S AND 1°’S OR PING PONG
nssr ON THE CACHE BIPOLAR DATA MEMORY.
lllﬂlil!l!iiﬂi!Hllli!'llil!!ll!ilm*iiiiiliﬂliilifilH"l!!i*
000004 'rSTas SCOPE
:SET THE SKAD REGISTER
012737 027772 0M43632 MOV 8TST27, SKAD :IN CASE THE TEST RBORTS.
012737 04 114 MOV o a8C c
113737 wﬁgg %’saa MOVB s"?sI mﬁu“ ,er sSAVE TESTN FOR PRINT OUT.
005037 CLR QGPATI N
} I3 B el
012737 000001 027356 MOV #1,00FLG2 LG=1 MEANS GALLOPING

ONES TEST IN PROGRESS.
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126 CACHE DATA MEMORY WORST CASE NOISE TEST
;QOFLG=0 M LOPING
b EZOTET IN PROGRESS.
012737 028672 001510 GQI: MOV #001, SLPERR ;grrsmon 11.3(1)? INITIALLY
015737 0000YN 027372 MOV #S1M0, QOGS ;rgsr 1 FIRST.
012737 000030 027374 MOV #S0M1 , GQGM :SOM] AND SIMO ARE
. sPATT m§ WHICH WILL BE
; D INTO THE CACHE
:CONTROL REGISTER T0
: (SELECT GRPO * MISS GRP1)
:AND (SELECT GRP1 ¥ MISS GRPO)
sRESPECTIVELY.
012737 000001 027360 MOV 81,00FLGI :QGFLG ONE CONTRINS THE
:NUMBER OF THE GROUP
:BEING TESTED, INITIALLY 1.
oima %ma 002: ngx :?850“34 ;ane LOCAT og'as 001 e
Bx% 024393 177746 18: MOV GGG, 98CONTRL EH'I'T' 'gu?u" cnoa$um?°
005713 ST (R3) *BEING TESTED WHILE
013737 Q27372 177746 MOV QQGS, J¥CONTRL  ;GETTING THE LO?RTIONS
002000 ST 2000{R3) 70 BE MISSES IN THE
000002 ADD 82,R3 :GROUP THAT IS BEING
077414 S0B RY. 1§ :TESTED
815;% 001000 MOV #1000, RY MAKE LOCATIONS TESTR2
} 142000 % aresrﬁe,ns : msmmm stwcn
@% 1”%;3 BIC oﬁ%‘f; R3 isémc Tes'l"t'o WHILE
1 1777496 MOV R3, 38CONTRL *WRITING THE BACKGROUND
gg;}g 027362 003: ggg o@nms)n.msx :PATTERN, IN QQPATL, IN
005725 15T (RS)+ s THEM. MAKE SURE THEY
273 000010 177752 ngET %gmmmxs *ARE HITS
1 027360 001634 MOV QQFLGL,STMP1  ;IF NOT ERROR
010537 001636 MOV RS, STMP2
062737 177776 001636 ADD $-2,STHP2
% .. 18 ERROR &q
:  SO0B 003
fity T
8'1'@ im MOV n%,aoéoﬂ?gn. :TESTED
et Seianc BN SS0i38R my O BRTT 08126313 AND
8‘,‘5;& % V $0011,RS Eoo14-331§'m: fosnncm
042705 176000 BIC £176000, RS ;sxc;m rgg'gm PART
m CHP RY,RS s OF r; c gaoup THAT
018737 352 e acmn  TeTh e Gl
&155’% gﬂrssag 3‘5;354 MOV #0014, QGHI SWHICH T ﬁ ?Eue
BR 008 ABOVE THREE IS APPROPRIATE
012704 % Q05: MOV #0012, R4 sFOR THIS TEST.
guarm BIC 817 RY
12705 027530 MOV $0013,R5
042705 1 BIC #176000, RS

|
|
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getines

012703
012704
oosiie2

010100
042700
013737
Q42737
020037

02
177
000177

000060

JUUUULU

000000
000000
000000

el
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CACHE DATA MEMORY WORST CASE NOISE TEST

027532
027376

027376
176000
027454
176000

027376
027454
027454
027376
142000

001C00

027352
027354

027352
027354

027352
027354

000114

001510

027364
027364

Q06:

QQ7:

QG8:

QQ9:

009.5:

QQOGM:

" .WORD

-WORD

RY,RS
00d
0014, 00LO
0010, QQHI
oaa
001
:175000 RY
caoxa RS
176000, RS
RS
Q0
#0010, QL0
0012, QGHI
QQ8
#0012, QOLO
0010, QGHI
5 H
$TESTR2, R2 INITIALIZE FOR EITHER
$TESTRI RI s THE GALLOPING ONES OR
£1000, RS ‘ﬁﬂkkﬂP{QGpéﬁggﬁg TesT
$QQERR1, 28CACHVEL -IF THE TEST rnst A
:PARITY ABORT IS LIK
260 SET UP TO GO THE
;ERROR ROUTINE.
#009, SLPERR :SET THE LOOP ERROR
nonnsss FOR THE BEGINNING
:0F THE PASS ROUTINE.
$TESTR2,R3 ; THIS DOES ONE PASS OF
#1000, R4 :THE TEST FOR EACH LOCATION.
(R2) :PUT_THE GALLOPING PATTERN
:IN THE MEMORY.
:SEE WHICH OF THE
l176000 RO :TWO ROUTINES (0010 Q012 OR
QQHI, 00tMP1 *QQ14) SHOULD FINISH
u17sbno QQTMP1 ;SETTING FOR THIS TEST
1s QOTMP1 : PASS.
J06LO
J0QHI

0

0000000 O

10QLO AND QQHI _CONTAIN THE

GAL
UP BEING TESTED
CKGROUND bnrrsnu
TEMPORARY STORAGE.

; THESE REGISTERS HOLD PATTERNS
sWHICH ARE TO BE LOADED INTO THE
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CACHE DATA MEMORY WORST CASE NOISE TEST

022312

077402
000137
CO0004

027610
000006

0ooooe

0000086

0ocooz
000004
000006

000002
000004

;CACHE CONTROL REGISTER.

;THIS ROUTINE IS USED TO SET UP_THE INSTRUCTIONS:
1$: cMp (R3)

: +, (R2)
: S0B RY, 18
: JmP 80016
<IN POSITION AS HITS IN THE GROUP NOT aernc TESTED.
8010 usso AS A BUFFER SO
NOP THIS CODE uon'r WIPE

OUT DESIRED HITS
MOV 8028312 (R1) ;020323=(CHP (R3)+, (R2)

ST (R1)
¥o¥ 8077402,2(R1)  ;077402=(S0B RY,.-2)
¥s¥ :ncé137 Y(R1) ;83?é37=(JnP 250016)
MOV uooxs B(R1)
ST 6(R1)
,Jgg (R1) ;G0 DO A PASS.

Q011: 'NOP

« THIS ROU;INE xscggso 10 5E}+U7R5TE INSTRUCTIONS:

: SOB Rq 1:’

FIN Posxrxon nsjuzrs xu°732 énoup T BEING TESTED.

8] USED a-A BUFFER 20
nop 5U¥SDES?EE"°"iTS"IPE
¥g¥ cg?231a J(R1)  ;020323=(CMP (R3)+, (R2)
¥g¥ gugzuoa ,2(R1)  ;077402=(S0B R4, .-2)
?g¥ 3009137 ,4(R1) ;ggggar:c:np 240016)
MOV #0016,6(R1) !
ST 6(R1)’
ggg (R1) :G" D0 A PASS.

0013:  NOP

THIS ROUTINE IS USED TO SET UP THE INSTRUCTIONS:
18: (R3)+, (R2)

: soa RY, 1§’

: IMP 210016

< IN POSITION AS HITS IN THE GROUP_NOT asxnc TISTED
0014 sso AS A BUFFER

NOP THIS CODE WON'T HIPE
OUT DESIRED HITS
MOV ugazala (R1) ;020323=(CMP (R3)+, (R2)

TST (R1)

¥g¥ gD??QOZ ,2(R1)  ;077402=(S0B RY,.-2)
MOV #000137,4(R1)  ;000137=(JMP Q#QQ16)
TST 4(R1) ;0016

MACY1l 27(732) @25-SEP-76 10:0i
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CRCHE DATA MEMORY WORST CASE NOISE TEST
85.’6 0 0000086 MUV #6016,6(R})
757 B(R1)
JMP (Ry) :GO DO AR PRESS.
NOP
QQ1S: NOP
Q916: COM (R2)+ +PASS DONE. RESTORE THE

: BACKGROUND PATTERN.

000002 0G17: ADD 82,R! ggxro ggét LOCATION FOR
DEC RS :D0 ANOTHER PASS?
8EQ 1§ "
027300 " NP 809 '
000044 027374 MOV 8S1MO, GGG :TESTED GROUP 1 NOW GO BACK
gggggg 027372 MOV ¢50M1 ) 0GGS :AND TEST GROUP O
DEC 0GFLG]
BNE 0018
026722 NP 062
77777 027362 0Q18: MOV 8-1,0GPAT] :GALLOPING 1'S TEST IS
&yxm DEC owgz :COMPLETE, ON BOTH GROUPS
BNE 001 :SET THE BACK PATTERN
026672 b, 2 001 ;FOR GALLOPING 0°S AND_GO
BACK TO PERFORM THIS TEST
:ON BOTH GROUPS.
177794 001634 GOERR1: MOV JSMEMERR, STMP1 ;COME HERE IF DURING THE
177740 881535 MOV chonons.srnp :TEST A TRAP OR ABORT
17774 1640 MOV sHIADRS §TMP3 ;OCCURRED TO CACHVEC
00164 T, MOV (SP), STHPY
CHP (5P)¢, (SPi+
gggs MOV alﬂhé'
001646 MOV QGFLG1, STMPE
000600 001624 BIT aggghrx
utm
BROY SoerRy
027362 QGERR2: TST 3323{5 :GALLOPING 1’ OR 0°'S?
BNE
3 :0°S.
55: QGERRY
QOERR3: ERROR 4 :1'S
027610 QQERRY: 0016 s CONTINUE?
0019: 0N Pmnps PRINT SUMMARY.
: P EPEREI R R REE BRI LR E IR RS L FE SRS U U R DU SN E LR ER NS AR PR LB IR R YRR ER
msr 27 CACHE DATA MEMORY CHIP SELECTION LOGIC TEST
-eruxs nouw;us TESTS T=E ngﬂr-ser' ENABLE L xc roa rus CACHE DATA
: ¥MEMORY

Sgc e o
;#BEING DIVIDED INTO FOUR SETS OF 256 (DEC) X 1 BIT BI
s#CHIPS. EACH SET IS MADE UP OF 18 CHIPS, THE 745200, ERCH CHIP
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2

B354

6355

'I

e

6359

6360

Bas

6363

6384

6365

6366 027772 000004
6387 027774 012737
6368

9 030002 012737

6371

6372 030010 LI
6374 030016 012727
6375

6376 030024 012737
§377 030032 00S037
6378 030036 012737
6379 030044 012737
ex2 012737
£382 030060 00S037
B

6385

saaaEE 030064 012700
6389 030070 042700
€331 03007 010001
£392 gﬁg “f%l
ﬁ 030107 Oeo0e
63% %uo 010137
6397 030114 010137
£398 1ao

£399 -u 81
6400 0301 1
6401 030136 062737
402

gzg 030144 012705
€405

€406 030150 012700

POP 11,70 CACHE DIAGNOSTIC PART 2
CACHE DATA MEMORY CHIP SELECTION LOGIC TEST

8

1374

E

001702
043632

001832
000114
1

3

888
544

001646

001652

Cll

iREPRESENTS ONE BIT OF DATR OR

MACYLl 27(732)

25-SEP-76 10:01 PAGE 133

PARITY, THUS 16 DATA BITS PLUS

1Y BITS OND TO THE 18 CHIPS IN EACH GROUF.

"N ;‘cn sﬂs onnsspouo To ?»f %mucruns OF THE MEMORY
P ss o GROUP 0 EVEN WORD
‘¥ SET 1| GROUP O ODD WORD
;! T GROUP 1 WORD A

s ¥ T GROUP | WORD
:#A DIFFERENT PATTERN, 000000 177777 125252 AND 052525, IS WRITTEN
:#INTO EACH GROUP AND'T nsno BACK. EVERY PERMUTATION OF THE
:#FOUR TEST PAT IN SETS IS TRIED AND CHECKED.
won ERCH PERMUTATION OF sT PAT THIS Rogmz FIRST WRITES

'up' (SET O FIRST THEN 1,2 AND 3) THEN 'DOWN’ (SET 3 FIRST THEN 2,1 ANC 0).

Ill'llli!!lil“!llil“lﬂl!I!llillllll!lll“l!*“llilll“l!l*illii

?5727 OPE
MOV 840, STIMES
MOV 8TST30, SKAD
MOVE  STSTNM,STMPO
MOV $SPUR, Q8CACHVEC
KKl: MOV cmm S8CONTRL
CLR KKPAT
MOV 8] ,KKPAT2
MOV $125252 ] KKPAT3
MOV 52525, KKPATY
CLR KKFLGL
KK2: MOV sKKTMP2, RO
BIC omooa RO
MOV .
ADD ntsm.m
o W
ADD sTESTR2,R2
MOV R1,STMPS
% Rx.s}m
MOV . n'%
MOV R2. STMP10
ADD 82, $TMP10
MOV SKKPAT2, RS
MOV #6,R0

: o? 40 ITERATIONS
:8ET THE SKRD REGISTER
:IN CASE THE TEST RBORTS.

;PUT _THE TEST NUMBER IN
:STMPO_FOR PRINT OUT.
sEXPECT NO PARITY ERRORS.

-FCRCE MISSES AND
INITIALIZE THE TEST PATTERN

R POINTER USED IN GENERATING
EVERE R:CS RMUTRTION OF THE TEST

;RO AND KKCNT1 ARE ALSO USED
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27
§407 0301SY 012737
BN03 030162 012737
410 0301
B4l 172 0l
BY1 11
61 1
B414 030206 012737
B415 O302IY ]
B416 030216
417 030222 005037
E4l
61
420 030226 005711
guss
423 (030230
BuSy 030 0010
£425
Gus? Da0oud Olersr
6428 O305e2 104001
£429
6430
6431
B432 030254
6433
434 030254 005761
£43S
£436
437 (030260
6438 (030266
£439
440 (030270
BY4l (030274
B442 030302
g443 (030310
Eu4uY
B445
E49E
Y47 030312
£4-2
6443 030312 005712
€451
452 030314 032737
6453 030322 001006
Eu2s 010237
guo? 104001

104001
B4z
E461 030340
Enid

000004 031370 MOV #4,KKCNT] s IN GENERATING THE PERMUTATIONS.
030170 001510 MOV 8KK3, SLPERR +WHEN LOOPING ON ERROR GO TC KK3.
KK3: NOP FO SCOPING PER POSES
000034 177746 MOV #SOMOML, S8CONTRL : HﬂK% HE TEST RREA KITS
TST (R1) HE CACHE GROUPS.
000002 TST E(Rll
0000SY 177746 MOV 8S1MOML, 98CONTRL
TST (R2)
000002 TST 2(R2)
177746 CLR J8sCONTRL
TST (R1)
SEE IF REFERENCE RDDRESS
000010 177752 E&T :%O,JCHITHIS IS HIT.
:IF NOT ERROR!
001E36 MOV Rl,S$TMP2
000000 001634 MOV 00 §TMP]
ERROR 1
18:
000002 TST 2(R1)
;SEE IF REFERENCE ADDRESS
BIT #10,IsHITMIS +IS A HIT.
BNE 28
; IF NOT ERROR!
MOV Rl,STMP2
RADD cz STMP2
MOV IO STMPI
ERROR
cs:
TST (Rg)
;SEE IF REFERENCE RDDRESS
000010 177752 BIT 810,98HITMIS IS A HIT.
BNE 33
s IF NOT ERROR!
001636 MOV R2,STMP2
1 001634 MOV 8l, "$TMP]
ERROR |
38:
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000C0e
000010

001636
000002
00000

-

8
#

i

g
£

52

=8
35

e

177752

28
o%

177746

177746

177746

177746

177746

177746

177746

177746

“3%:

TST
8IT
BNE

MOV

22303820L322538  BI0TIII03320333038 R

=3

e(R2)
IéO,QlHITHIS

R2, $TMP2
82, §TMP?
:1 ' STMPI

3
KKPAT!,R3
aocon’rkt.
R3,0(R1)
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;SEE _IF REFERENCE ADDRESS
;IS A HIT.

; IF NOT ERROR!

;SEE IF THE TST PATTERN
;SHOULD BE WRITTEN UPWARD
DOWNWARD .

:BRANCH IF DOWNMWARD

:OTHERWISE WRITE IT IN THE

:UPWARD DIRECT *ou

SWRITE T ST PATTERN, FROM
:LOCATION KKPAT], INTO THE

:RDDRESS'IN R1 PLUS O

sWRITE n: TEST PATTERN, FROM

onmaré INTO THE
monsssmmmsa

;WRITE THE TEST PATTERN, FROM
LOCATION meré INTO THE
noonsssx R2 PLUS O

;WRITE THE TEST PRTTERN

FROM
ATION meré INTO THE
;noonsss m R2 PLUS 2

;WRITE THE PATTERN I

e h;?ﬁ?

SWRITE THE TES FROM
sLOCATION xxpm INTO THE

:RCDRESS’ IN R2 PLUS 2

. T"oc ION xxm' 13 "1'3 l?ﬁo THE

: ADDRESS 5 N R2 PLUS O

:WRITE THE sr PATTERN

FROM
; ADDRESS &N Rl 8E pove. s e

JMRITE THE TEST PATTERN, FROM
:LOCATION KKPATl, INTO THE
:ADDRESS’ IN R1 PLUS O
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KKS:
1 ¥ 17774 MOV onon J8CONTRL
815;33 83?253 MOV *1 35 :SEE IF THE TEST PATTERN WAS
? 177746 CLR aacomk:. sWRITTEN'OR IS READ CORRECTLY.
161 écoooo MOV 0(R1),RY -
:SEE IF REFERENCE ADDRESS
032737 000010 177752 BIT uo,amnnxs :15 A HIT.
001006 BNE £43 o
310137 001636 MOV R1,$TMP2 ' i
12737 000000 001634 MOV 80 STMP]
104001 ERROR |
020403 BY4S:  CMP RY,R3
B R
031416 JSR PC, KKERR!
KKbG:
1 4 177746 MOV $MOM! , 98CONTRL
gl% 83?2}-. MOV KKPAT2 Rvi :SEE IF THE TEST PATTERN WAS
17774 CLR S8CONTRL :WRITTEN'OR IS RERD CORRECTLY.
mswu 000002 MOV 2(R1),RY
-SEE IF REFERENCE ADDRESS
032737 000010 177752 BIT $10,8HITMIS ;IS A HWIT.
001011 BNE
:IF NOT ERROR!
010137 001636 MOV R1,$TMP2
062737 000002 001636 ADD 82, STMP2
0 000000 001634 gggm 80, STMP]
104001
B4S: CMP RY.R3
001402 BEQ KK?
737 031430 JSR PC,KKERR2
KK7:
812737 000014 177746 MOV $MOM1 , 98CONTRL
13703 031376 MOV KKPAT3,R3 :SEE IF THE TEST PATTERN WAS
8% CLR gacormh. sWRITTEN'OR 1S Rem CORRECTLY.
1 MOV (R2),RY
:SEE IF REFERENCE RDDRESS
gzm 000010 177752 BIT gawxms :IS A HIT.
1006 BNE BY Bians anacns
010237 001636 MOV R2,STHP2 " '
012737 000001 001634 MOV 81, STHP]
104001 ERROR 1
020403 g4S: CMP  RY.R3
001402 BEQ KK8
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J

6575 031042 004737 031450 SR PC,KKERR3

1 016204 00000 MOV 2(R2) ,RY

1 KK8
132 1 000014 177746 MOV &MOM1 , I8CONTRL
15?0 ?;#32 MOV KKPATY, R3 :SEE IF THE TEST PATTERN WAS
658 10“ hec CLR J8CONTARL ‘WRITTEN'OR IS REAC CORRECTLY.
SEE IF REFERENCE ADDRESS
% 000010

031070 177752 BIT #10,d8HITMIS ;IS A HIT.

6585 031076 001011 BNE BYS
:IF NOT ERROR!

: 1100 010237 001636 MOV R2, $TMP2
E 1104 062737 000002 001636 ADD 82, STMP2
6589 031112 012737 000OOI 001634 81 STMPI
§590 031120 104001 ERROR
6891
£s
E 1122 uao::g BYS:  CMP R4,R3
€594 031124 00! Bed . kklo
gsgqs 31126 004737 03146M4 JSR ° PC,
as% 031132 00S737 031366 KK10:  TST KKFLGI :SEE IF THIS PERMUTATION OF
&g ggx% go% BNE KK11 :THE TEST PATTERN HAS BEEN

11 1 177777 031366 MOV 8-1,KKFLG1 :WRITTEN BOTH UPWARD AND
6600 031146 000137 030170 IMP KK3 :DOMNMARD, IF NOT, KKFLG IS O,
swé :GO BACK TO WRITE IT DOWNWARD.
6603 031152 00S037 031366 KK11: CLR KKFLGI ;eacmr;inc NEXT PERMUTATION
6608 031156 012737 000014 177746 MOV $MOM1,38CONTRL ;OF THE TEST PATTERN IN THE
6605 :TEST TABLE
% 1164 031400 CMP RS, $KKPATY
6607 1170 %nusau BNE kkl2
6609 031172 011537 031402 MOV (RS),KKPATS
6610 0311 1 031374 MOV xxm’r,; (RS)
aaxé 1 031374 MOV 8KKPAT2, RS
gbl2 031206 013715 031402 MOV KKPATS, {RS)
&ig 31212 000406 BR KK13
g1§ 031214 swg'g 1 KK12: MOV (RS)+, KKPATS

16 031 11 1 MOV (RS), ~2(RS)
gg 031224 013715 031402 MOV KkkPats, (RS)
19 031230 KK13: §c RO

Ig 1 Q KK14

031 000137 030170 INP KK3 :GO DO NEXT PERMUTATION.
6623 031240 01 000006 KK14: MOV 15
B2y 031244 m%%,%? 031372 031402 MOV xxﬁz?umrs

31252 005337 031370 DEC KKCNT1

031256 000003 031370 CMP 83, KKCNT1

031264 001010 BNE Kkis
m:mEi : 031266 013737 031374 031372 MOV KKPAT2, KKPAT
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P11 127 DATA MEMORY CHIP SELECTION LOGIC TEST
1 1 031374 MOV KKPATS, KKPATZ
"é% 8315‘63 3033; 336?% INP KK3 :GO DO NEXT PERMUTATION.
6634 031306 022737 000002 031370 KKI1S: CMP 82, KKONTL
6635 031214 001010 BNE kkle
%% 1316 013737 031376 031372 MOV KKPAT3, KKPAT]
133 13737 %4% 031376 MOV KKPATS, KKPAT3
b5 1 137 1 NP KK3 :GO DO NEXT PERMUTION.
B4l 03133 022737 000001 031370 KK1B: CMP #1,KKCNT1
2233 031344 001073 BNE kKi? :BRANCH IF DONE®
BN 031346 013737 031400 031372 MOV KKPATY, KKPAT1
BeS 031354 013737 031402 031 MOV KKPATS, KKPAT4
w 031362 000137 030170 NP KK3 :GO DO NEXT PERMUTATION.
66
ss::g 031366 000000 KKFLGl: .WORD :0 IF STORING PATTERN UPWARD
%‘1’ :1 IF STORING DOWNWARD.
gg 031370 000000 KKCNT1: .WORD O ;COUNTER_USED_IN GENERATING
6653 :THE TEST PATTERN PERMUTATIONS.
6655 031372 000000 KKPATi: .WORD O s TEST PATTERN TABLE.
6656 031374 000000 KKPAT2: .WORD O
6657 031 KKPAT3: .WORD
o R R e 8 8
eEe0 031 TS: .
661 (031404 KKTMPL: .% g :USED TO LOCATE A TEST AREA WHOSE
ggs iqos KKTMP2: . ,0,0,0 :HITS WON'T BE WIPED OUT BY TEST CODE.
BE6Y
BEES 031 00 KKERRL: MOV R1, STMPY :ERROR REPORTING ROUTINES
sss; 031% 00 C §THP3
geeg 4 o
BEE9 0314 1 00164 KKERR2: MOV R1,STMPY
B9 B MO MRS qee OO B WA
6671 031442 00S037 001 CLR §THP3
22;5 031446 000417 | BR KKERRS
6674 031 010237 001642 " KKERR3: MOV R2, STMPY
6675 813 013737 %1 001640 MOV 1,$TMP3
g;s, 031462 000M11 BR KKERRS
1 010237 00164 KKERRY: MOV R2, STMPY
€3 Bliw By WNE wwe M) sdve
6681 031504 000400 BR KKERRS
Eﬂg 1 81 KKERRS: MOV R3,$TMP2
031512 011 001 MOV (SP), STMPI
wssas 031516 012737 00001M 177746 MOV sMOM] , 38CONTRL
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031524 104021 ERROR 2l

ssaa
177746 CLR 8CONTRL

§§3 31338 883537 e B
ss% 031534 104407 KK17: RSET :DONE !
£E94 3 ey T L T Y L I T e T T T T T
&% &rzsr 30 CACHE DATA MEMORY BYTE ENABLE LOGIC TEST
6697 ’ mus TEST Psnroms A CHECK OF THE BYTE ENABLE LOGIC
£698 :#IN THE CACHE DATA HEI‘IORYTI-EBYTEPRTTEMSIEQ,IO 20,
££35 s ¥40, mo A ;oo ARE THE FIRST FOUR PATTERNS ARE WRITTEN
27730 s #IN’ CONSE LOCATIONS WHICH ARE rIc’x‘rs IN cntTch 0.
eoos {EIHE REM ious lci HOARE N1TC TN GROUP 1. ESCH PATTENN 1S
gm ﬁm ALL n: PAT BNNS | LAVE HEE ‘mckpgo ; xs b TE¥E0
Em mc COMPL IMENTED EEW c'vfn
6707 !unuuumnrnuuruuuunm&umuiuinnnuuun
s;g 1536 ’rém SCOPE
£ 1S40 012737 000040 001702 MOV 40, STIMES ::00 40 ITERATIONS
6710 :S8ET THE SKAD REGISTER
E;i 031546 012737 033400 043632 MOV $7ST21, SKAD :IN CARSE THE TEST RBORTS.
6713 031554 012737 043500 000114 MOV #SPUR, 38CACHVEC ;RDDRESS AND PUT THE NO ERROR
6714 031562 113737 001502 001632 MOVB  STSTNA, STMPO ;;gsc ROUTINES ADDRESS IN
?}E ; ITY ERROR VECTOR.
6717 031 012737 001001 MMI: MOV #001001,MMPAT1 ;SET UP THE PATTERN
6718 03155;2 012737 004004 033 MOV $004004, MMPAT2 ; REGISTERS.
6719 031604 012737 020020 033242 MOV 020020, MMPATS
g% 0316l2 012737 100100 033244 MOV $100100, MMPATY
s% 1san 01 033250 MOV SMMTNP2, RO :LOCATE THE TEST AREA IN
3 031624 04 176003 BIC umnna.no sMEMORY WHOSE 'MITS’ WILL NOT
6724 031 10001 MOV s INTERFE