


A
SSENTIFICATIC
ERITLST TR VEINCEl=ll-lEr 808D
ERIILOT NSVE:  SDB-ll D JACHE CIRGMTETIC EaET !
SRTE IRERTED:  i1-8EFT-TS
VOINTRINES: CasanIETIC ENGINEERINS
:._--::: :n'\. -:\l‘]' \'E::R

THE INFCRMATION N THIS DOCJMENT IS SUBJECT T CHANGE
wTHOUT NOTICE AND SHCULD NCT BE CONSTRUED RS A COMMITMENT
By OUIGITRL EQJIFMENT  CORPORRTION. DIGITRL _ EQUIPMENT
IRPORATICN RSSUMES NJ RESPONSIBILITY FOR ANY ERRORS THRT
MAY APPEAR IN THIS MANUAL.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO0  THE
PURCHARSER UNDER R LICENSE FOR USE R SINGLE COMPUTER
SYSTEM GND CAN BE- COPIED (WITH INCLUSION OF DIGITAL'S
cOFYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EYCEPT RS rnv
OTHERWISE BE PRCVIDED IN WRITING BY DIGITAL.

IGITAL  EQUIPMENT  EQUIPMENT  CORPORATION  RSSUMES NG
ESPONSIBILITY FOR ThE USE IR RELIABILITY OF ITS SCFTWRRE ON
EaCIPMENT ThikT I35 NCT SUPPLIED BY DIGITAL.

SOEVRISST (O 13TS BY LIGITAL EGJUIBMENT CORFORRTION

CONTENTS

HBSTRACT

REQUIREMENTS
2.1 EQUIPMENT
TORK

n »-

g.2 S GE

e.3 PRELIMINARY PROGRAMS
2. LORDING PROCEDURE

3.1 METHOD




SE
CNTRCL Sd oM g‘TT'hGS

RE
PROGRAM AND OPERATSR ACTION
SPECIRL CPERRTCR INTERVENTICH CPTICNS

&RTING PROCEDURE
OPERAT IONAL SEITC- SETTINGS
CUBROJTINE RBSTRACT
OPERNTOR ACTION

L L4 L1
L1

fUur-11 IfU-IN FAIITI I §)

(1))

)
0
)

ERROR HALTS ANL DESCRIFPTICN
ERROR RECCVERY

ESTRICTIONS
STARTING RESTRICT
OPERRTING RESTRIC

SCELLANEQUS
EXECUTION TIME
STRCK POINTER
PRSS COUNT
ITERATIONS
OSCILLOSCOPE SYNC POINTS
RESTORING LORDER OR MONITOR
OPTIONAL POWER DOWN POWER LUP TZZ¥
MEMORY MANAGEMENT PESTRICTICNS. GFTIC
CRIVICAL CEPENJENCE OF SCME  TEST
HE REGISTERS

“TafAM LESIRIFTION
Gft.h~::v

o
3343 (NOIYY (NN )
. ' « o I . e o

»4(“)

(L4
3
LI ]

NS
cN  THE

7
N
-
-
-

CfilD ~ JIPU L. tn t\n

ruenanuoototinineo . X

p i)

O

NI}

-2 --57INGS

Pl CEXES

1. AESTRACT

“HE PROGRAMS, DEKBC nuo osxeo ARE INTENDED TO BE USED RS
RIDS FOR THE REPAIR MAINTENANCE OF THE CACHE MEMORY
SYSTEM IN THE PDP 11/70 conpurxnc SYSTEM. THE RIM IS T0
CETECT AND REPORT FRTUING COMPONENTS OF THE CACHE UNIT. THE
FRILURES ARE TYPICALLY IDENTIFIED WITH A FAILING CIRCUIT
WHEN THE REPORT 1S MADE, BUT THE OVERALL DIAGNOSTIC
PHILOSOPHY HAS BEEN TO LOCATE THE FRILING MUDULE (HEX BOARD)
OF WHICH THERE ARE FOUR (4) IN THE CRCHE UNIT. NOTE THAT
WHEN 1S FRILURE 1S REPORTED AND THE ASSOCIATED CIRCUIT
ICENTIFIED, THAT CIRCUIT SHOULD NOT BE TAKEN IN BLIND FAITH
AS THE CEFECTIVE COMPONENT; THE IDENTIFIED COMPONENT SHOULD
%4THER BE TRKEM RS THE PROBABLE CRUSE OF THE FAILURE. THERE




DO 9 MOD_LES JREX BOARLS) IN TeE JalWE NIT:
352 CacHE CONTRSL BOARD

ol CACHE DATA PATHS 2JARD

»  CRACHE ADDRESS MEMORY BOARD

M CACHE DATA MEMORY BORRD iHE PROGRAM, CEKBC
15 DESIGNED TO TEST THE FIRST TWQ 0 THESE gonkos- The
PROGRAM, DEKBD, IS DESIGNED TO TEST THE LA WO_ BUARDS.
NOTE_THAT THOUGH THE TESTING WAS BEEN DIVIDED INTO TWO STARD
RLONE_PROGRAMS EACH ASSOCIATEC WITH TWO MODULES 1T SHOULE

NJT "BE ASSUMED THRT A PARTICULAR MODULE IS WORKING AFTER
HAVING RUN ONLY ONE OF THE PROGRAMS! BOTH PROGRAMS  SHOLLD

BE_ RUN! FOR EXRMPLE, JUST RUNNING DEKBC WITHOUT ERROR DOES

NGT RLLE QUT A FRILTY COMPONENT N THE CCB  (CACHE  CONTROL)

BORRD,  TO PLT IT MORE SIMPLY TME TESTING HAS BEEN DIVIDED
INTO TO PRCGRAMS ONLY BECAUSE OF THE RESTRICTIONS OF CORE

CIZE! ~ AND NOT TO PROVIDE R MERNS OF TESTING TWO OF THE

- BORRDS WITH ONE PROGRAM AND THE OTHER TWO BOARDS WITH A
SECOND PROGRAM.  NOTE THAT DEKBD IS DESIGNED TO RUN AFTER
DEKBC. IF THIS HIERARCHY IS NOT WEEDED, THAT 1S IF DEKBD IS
RUN BEFCRE DEKBC, THEN THE ERROR REPCRTING FROM DEKBD SHCUD
NJT BE STRIZTLY INTERPRETED.

[}

RESUIREMENTS

e.! EQUIPMENT PDP 11/70 CPU WITH OPERRTORS
whNSOLE LR30 OR EGUIVALENT TERMINAL.
.2

STORARGE BOTH PROGRAMS, DEKBC QND DEKBD, ERCH
SESUIRE 13K TO LORD, BUT THEY BOTH ALSO ASSUME THAT
¥E§$§ IS R MINIMUM Of 28K OF MEMORY IN WHiCH TO RUN

2.3 PRELIMINGRY PROGRAMS THIS PROGRAM ASSUME
*UAT THE CPU 1S FUNCTIONAL!  THIS COULD IN SOME
CIRCUMSTANCES MEAN THAT THE CPU DIAGNOSTICS ~SHOULD
BE RUN BEFORE EITHER OF THESE DIRGNOSTICS. BUT R
FAULTY MEMORY SYSTEM MAY PRECLUDE  THIS, S0
SITURTIONAL JUDGEMENT MUST BE USED. IF THE CPL IS
KNOWN TO BE WORKING THEN RUN THESE DIRGNOSTICS
DEKBC AND DEKBD, FIRST. BUT IF THE CPU CAN NOT 3f
ASSUMED TO BE MWORKING THEN TRY TO RUN THE CPU
DIAGNOSTICS FIRST.  THEN RUN THESE PROGRAMS IN THE
CRDER: DEKBC BEFORE DEKBD! IN FACT DEKBD RSSUMES
THAT MUCH OF WHAT IS TESTED IN DEKBC IS OPERATIONAL
FOR DOING ITS FAULT ANALYSIS.

LORDING PROCEDURE

3.1 METHOD (TO BE SLPPLIED)

4, CTARTING PROCEDURE

4.1 CCNTROL SWITCH SETTINGS (SEE E.!,
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Caje M
§.2 STARTINa RCCRESS 2350
4.3 FECaSAM ANC OPERRTOR RCTIONM BCOTn BRIGEF VS
RN SE STRRTED BY:
! LORD PROGRAM INTO MEMORY
g LORD ADDRESS 200
3 PRESS START

THE PROGRAMS W1 P UNTIL TH
HALT gﬁxrcu 1S ?kssggg OR UN*IL THE
JSER STRIKES (TYPES) CONTROL-C (0)

ON THE TELETYPE CR TERMINAL (SEE B.&
RND 5.2.7).

4.4 SPECIRL_ OPERRTOR INTERVENTION OPTIONS IF
SalTCw 7 OF THE SWITCH REGISTER IS ON THEN DEKBC
was SEQUIRE THE CPERARTOR TO POWER THE MACHINE FIRST
SoWN RND THEN UP (SEE 5.1 AND 8.7).

OFERATING PROCEDURE

€.l OPERATIONAL SWITCH SETTINGS FOR LEKEC:

SW¢155=] HALT ON ERROR
Slc1dr=] LOOP ON TEST

W1 =i INHIBIT ERROR TYPOUTS

Swc 12> NOT USED_IN DEKBC

SWcilr=1 INHIBIT ITERATIONS

Euc10r=] RING BELL ON ERROR

SW@> =] LOOP ON ERROR

S LOOP ON TEST IN SW¢7:O)

$4¢7:0> TEST NUMBER FOR LOOPING WHEN SW<&>z]
CErBD USES THE SAME SWITCH SETTINGS AS DEKBC EXCEPT
W7y =l RUN_THE OPERATOR INTERVENTION NEEDED

PCWER UP TEST

€.2 SUZROUTINE ABSTRACTS BOTH DEKBC AND DEKBD
USE THE FOLLOWING SUBROUTINES.

5.2.1 SPURIOUS ERROR MANDLERS THESE ARE  TW0
ROUTINES™ WHICH ARE CALLED BY UNEXPECTED TRAPS 70
EITHER VECTOR 4, IN THE CARSE OF A CPU ERROR, OR
VECTOR 114, 1IN CRSE OF A MEMORY PRARITY ERROR. THE
CPU ERROR HANDLER, CPSPUR, TYPES OUT THE PC AT TME
TIME OF THE TRAP AND THE CONTENTS OF THE CPU ERROR
REGISTER, CPUERR AND SKIPS TO THE TEST FOLLOWING THE
ONE DURING WHICH THE ERROR OCCURRED., THE PARITY
ERROR HANDLER, SPUR, TYPES OUT THE PC AT THE TIME OF
THE TRAP AND THE CACHE ERROR REGISTERS, MEMERR AND
LGRDRS AND HIADRS, IT THEN ALSO GIVES CONTROL TO THE
TEST oFOLLOMING YHE ONE OURING WHICH THE ERROR
[ o e .
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£.8.2 _SioPE ThIS SUBRLLTINE IS (ALLED (VIR AN 1{
NSTRUSTION: AT THE BEhINNINu OF THE EXECUTION OF
S THE TESTS. IT SNTROLS  THE  OPERARTICNAL
FUNCTIONS OF LOOPING ON TzST, ITERRTION, AND SETS JP
FOR LOJPING oN ERRORS.

. RROR THIS SUBRCUTINE IS CALLED (VIR AN EM!
5u§t3~cr§ona 10 TYEE 3u* aN Enhbﬁ REPORT. IT

CONTROLS THE OPERATIONAL FUNCTIONS OF HALTING ON
ERROR, INMIBITING ERROR PRINT OUT, LJOPING ON ERRCR,
SELL ON ERROR, ETC.

€.2.4 TRAP CRTCHER THIS CONSISTS OF R '.+2’
FOLLOWED BY R HALT INSTUCTION REPERTED FROM LOCATION
C THRQUaK 776 FOR THE PURPOSE OF CATCHING ANY
SCURICUS TRAP TO R VECTOR. SUCH A TRARP WILL RESULLT
IN R HALT AT THE TRAP VECTOR RDDRESS PLUS TWO (2).

S5.2.5 _ TRAP R NUMBER OF SUBROUTINES ARE C(ALLED BY
USING THE TRAP INSTRUCTION:

TYPE T0 TYPE QUT AN RSCIZ STRING

TYFESC TO TYPE OQUT THE OCTAL FOR A 16-BIT BINARY
“JMBER ETC.

S.2.6  POWER DOWN AND POWER UP THIS SUBROUTINE IS
Cﬁ_LED WHEN AN UNEXPECTED POWER DOWN OCCURS. WHEN

FSwER IS RETURNED (IF THE HALT SWITCH IS NOT ON) THE
ERIGRAM WILL RESTART AFTER TYPING A MESSAGE.

5.2.7  MONITOR OR LOADER RESTORE WHEN ThiS PROGRRM
IS FIRST STARTED 1T SAVES THE CONTENTS OF THE
HIGHEST 1.5 ‘DEC) K OF MEMORY IN THE FJIRST 28K,
THESE  LOCATIONS USURLLY CONTAIN THE LORDER OR
MONITOR OF THE SYSTEM. 7O RESTORE THIS LORUER OR
MONITOR THE USER NEED ONLY TYPE CONTROL C (tC) ON
THE TERMINAL AND THAT MONITOR OR LORDER WILL
RUTOMATICALLY BE RESTORED. AFTER THIS IS DONE THE
PROGRAM WILL HALT. NOTE THAT MANY Of THESE TESTS
WIPE OUT THE ORIGINARL CONTENTS OF THAT PART OF
MEMORY THEREFORE THE USER SHOULD TYPE CONTROL-C (¢C)
T0 RESTORE THESE LOCATIONS AND AVOID HAVING TO
RELCRD HIS MONITOR OR_LORDER.

S.3 OPERATCR  RCTION ONLY THE  POWER UP
INVALIDATOR TEST IN PRCGRAM DEKBD REQUIRES OPERATOR
INTERVENTION, IN THE FORM OF POWERING THE PROCESSOR
FIRST DOWN 'AND THEN UP. THIS TEST IS RUN ONLY IF
SW«le>=l (SEE 4.4 AND S5....

ERRORS

E.1 ERROR HALTS ONLY TEST NUMBER 14 IN PROGRAM
CEKBC, THE MAINTENANCE REGISTER COUNT PATTERN TEST
HALTS THE PROCESSOR IN THE SITUATION WHERE IT CAN’t
CLEAR THE MAINTENANCE REGISTER. MERE PROCEDING WITH

-
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THE FRCRRNMTS E ?TI N Wol.D PRUERBLY B

XEC T
A mALT 1S EXEC LTEB N3 JTHER TERY I EToHER Betocd
S45.L0 HALT LUDER ANy NORMAL ERROR CETECTION.

.2 ERROk RECOVERY IF NONE OF THE ERRCR
PERTAINENT OPERAT JONAL EN'TCH§S ARE PE NG USED THE
FRCGRMM WILL EITHER RESUM 34 HRDE THE

SRROR__CALL OR START EXECUTION OF THE TEST FOLLCHING
THE TEST DLRING WHICH THE ERROR CALL WAS MADE

DEPENGING ON_ WHETHER OR NOT THE ERROR WHICH WAS
DETECTED (OR EVEN THE ERROR CALL ITSELF) WAS FATAL
TO THE TeST WMICH MROE THE ESRROR CALL. _IF THE HALT
DESCR.BED IN &.1 ABCVE IS EVER EXECUTED TO USER CAN
RESuMe, IF HE It BRAVE, BY HITTING THE CONSOLE
CONTINUE SWITCH. IF ANY OF THE PERTAINENT CONqOLE
SWITCH SETTING @ARE SEY SEE SECTION 5.1 FCR
fgssgégTION OF THE WCTION TRKEN KHEN AN ERROR LQLL

:l - e

RESTRICTICONS
T STARTING RESTRICTIONS NONE

~.Z OPERATING PESTRICTIONS THE MONITOR OR LOADER
IR _WHAT EVER IS IN THE FIRST 28K OF MEMORY FROM
_CATIONS 152000 THROUGH LOCATION 157776 ARE SAVED
S0 _THAT THE USER CAN RESTORE HIS LORDER OR MONITOR
BY TYFING CONTROL-C (C) , (SEE 4.3 AND 5.2.7).  if
THE__PROGRAM WAS CHAINED N BY A MONITOR WHICH WANTS
CONTROL ALTGMATICALLY PASSED BACK TO IT WHEN TESTING
IS DONE THAT MONITOR 1S RESTORED AND CONTROL IS
SIVEN T0 IT BY THE ENC OF PASS ROUTINE .SEOP.

MISCELLAIEQOUS

.1 EXECUTION TIME FIRST PRSS UNDER 10 SECONCS
FOR _BOTH PROGRAMS.  SUBSEQUENT PRSSES UNDER 2
MINUTES FOR BOTH PROGRAMS.  (MORE EXARCT EXECUTION
TIMES WILL BE LATER SUPPLIED).

8.2 STACK POINTER IN BOTH PROGRAMS THE STRIK
NTER (RB) WILL BE INITIRLTZED TO LOCATIO 1100.

POI

8.3 PRSS_COUNT BOTH PROGRAMS WILL TYPE OQUT THE
PASS COUNT AT THE END OF £ACH PASS.
8.4

. ITERATIONS ERCH TEST HRS BEEN RSSIGNED AN
ITERATION COUNT WHICH WILL DESIGNATE HOW MANY TIMES
THRY TEST IS TO BE EXECUTED ON ERCH PRSS. NOTE THAT
ON THE FIRST PASS THE ITERATION COUNT IS OVERIDED BY
?vE?? éé%s MAKING ITERATIONS MEANINGLESS ON THAT

- - o,
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S, cselollSIoPE SYHC erﬁ’S WHERE EVER PISSIE
Endd_ TEST MRS BEEN GIVEN AN OSCILLSSCOPE SYNC P?I
. i

5

fatn

™
R NOP INSTRUCTION). THE HDDRE:S JF THE CONDI
cov ROM STATE (44) IS PJUT IN THE FPROCES
“ICROBREAK REGISTER (177770). TMIS WILL RESULT IN
PIN RE1l (SLOT 10) ON THME BACK PLRANE TO GO HIGH
~1ENEVER THE CPU ROM FLOW GOES THROUGH THE MICRJD
coDE RADDRESS 144, THEREFORE BY USING THE QUTPUT OF
=18 BRCKPLANE PIN RS A SCOPE SYNC AND BY PUTTING
NJP  INSTRUCTION IN CRUCIAL PARTS OF A TEST THE USER
JILL HAVE A VERY CONVENIENT SYNC FCR MANY SIGNALS HE
MY WISH TO OBSERVER. THE LIMITATIONS OF THIS
CRICEDURE ARE THAT THE USER MUST BE ABLE TO0 JUDGE
OETERMINE) HOW SOON RFTER THE NOP IN THE PRARTICULAR
*EST HE IS RUNNING (_OOPING ON) THE SIGNAL HE WISHES
T2 OBSERVE SHOULD OCCUR. IN MANY CASES THIS WILL BE
£53Y (E.G. THE ERROR REGISTER TESTS.) BUT IN SOME
TESTS THE NOP IS SO FAR FROM THE EXPECTED OCCURRENCE
OF THE DESIRED SIGNAL THAT THE PROBLEM BECOMES
NONTRIVIAL AND THE EXPERIENCED USER WOULD DO WELL TO
FIND OTHER SYNC SIGNALS ORIGINATING IN THE CACHE
DEVICE ITSELF TO OBSERVE THE LOGIC.

8.6 RESTORING THE MONITOR OR LORDER FOR THE
_SERS CONVENIENCE BOTH PROGRAMS SAVE EITHER THE
MONITOR OR LOADER (OR WHATEVER IS IN THE HIGHEST
1.5 OF MEMORY'S FIRST 28K) RND RESTORE IT WHEN THE
+oER TYPES CONTROL-C (tC) ON THE TELETYPE OR
TERMINAL. THE PROGRAM WHEN IT GETS THE CONTROL-C
RESTORES THE MONITOR AND THEN HALTS; AT THIS FOINT
THE Lgaggs ECQN EITHER RESTART THE MONITOR OR REUSE
THE

8.7 POWER UP LOGIC TEST THERE IS A CEKTAIN PART
CF THE CACHE DEVICE MWHICKH REQUIRES A POWER DOWN
POUER UP SEQUENCE TO TEST. THIS TEST HAS BEEN
INCLUDED HERE AS AN OPTION ONLY BECAUSE 1T REQUIRES
OPERATOR INTERVENTION. TG RUN THIS  TEST  SET
SW¢«l12>=1 (SEE 5.1).

g.8 MEMORY MANFGEMENT RESTRICTION OPTION MANY COF
THE TESTS REQUIRE THE USE OF EXTENSIVE MEMCRY
MANRGEMENT MAPPING FACILITY, THESE TESTS MUST
RSSUME THE MEMORY MANRGEMENT (AND SOME THE MAPPING
B0X) IS OPERATIONAL. NORMALLY THESE TEST WILL BE
EXECUTED. BUT THE FERTURE HRS BEEN PROVIDED WHEREBY
THE USER CAN DELETE THE EXECUTION OF ANY TESTS WHICH
REQUIRE THE USE OF MEMORY MANAGEMENT AND/OR THE
MAPPING, THIS HAS BEEN IMPLIMENTED USING SW¢7)>.
HHEN ~ THIS SWITCH IS O NORMAL OPERATION IS
UNDERTAKEN, BUT WHEN SW<7>=]1 THEN ANY TEST WHICH
MUST TURN ON THE MEMORY MANAGEMENT UNIT (THE MAPPING
BOX) WILL NOT BE RUN AND CONTROL WILL BE PARSSEC T8
THE NEXT TEST!

.9 CRITICAL DEFEMDENCE OF CSoME TESTS (N THE
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cAcHE REGISTESS #S  THE PROGRAMS RUN FLRGS ARE SET
ndIcH DESIGNATE  THE FUNCTICNALITY OF B cHorE
RESISTER., IF A TEST DETERMINES THAT A PRRTIVU;HR

RESISTER IS NJOT FUNCTIONAL IT SETS A FLAG WHICH
CESIGNRTES TO THE REST OF THE PRgGRQH IHAT THAT

REGISTER S gl ugn Brosthy | <ofg ST ik

THESE FLRGS AND IF THEY FIND THEM TO INDICATE THWT A
RESISTER THEY NEED IS BRD THEY WILL SKIP TQ THE NEXT

TEST!
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TeST ! CACHE REGISTERS RESPONSE TEST

REFERENCE EACH CACHE REGISTER MRKING
g§$E SUCH REFERENCES DO NOT TIME

TEST 2 CACHE REGISTERS CATA PATH, RERD
CEROES TEST

THIS TEST CHECKS THE RBILITY OF THE
CACHE REGISTER DATR PATHS TO PASS
0'S BY FIRST WRITING THEN RERDING
0°S AT THE CONTRGL AND MAINTENANCE
REGISTERS.

;E§¥ 3 CACHE REGISTERS DRTA PATH, READ ONES
=

THIS TEST PERFORMS A READ OF BOTH
THE Hised ORDER AND LOW CROER ERROR

-rf—'q
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TEST S

=132 =

SCCRESS SEGISTER.  THIS I3 CONE 15
Mant  SURE  THRT THE REGISTERS® DHTa
PATHS CAN PASS ONES. NOTE THAT THE
LCW ORDER ADDRESS REGISTER SHOLLD
SONTRIN R 177740 AND THE HIGH QRDER
REGISTER SHOULD  CONTAIN 000023:
THMIS LEAVES THE DRTR PATH LINE'S
BITE "2.3 AND_ 4 UNTESTED FOR THEIF
RVAILITY TO PASS ONES. THIS WILL BE
SHESKED IN THE COUNT PARTTERN TSTH.

CHCHE CONTROL REGISTER COUNT PRTTER!

THIS TEST RUNS R CCUNT  PATTERN
THROUGH THE CRCHE CONTROL REGISTER
FOR THE PURPOSE OF CHECKING OUT THE
DATA  RELIABILITY OF BOTH THE
?%gégTER BITS AND THE DATR PRTHS

CACHE HIT/MISS AND CONTROL REGISTER

SIMP.E MISSES TEST

TEET &

THIS IS A TEST OF THE HIT/MISS
REGISTER_AND THE CONTRL REGISTER’S
ABILITY TC FORCE MISSES. ZEROES ARE
FLORTED THROUGH THE  HIT/MISS
REGISTER.

CACHE HIT/MISS AND CONTROL REGISTER

SIMPLE HIT TEST

THIS IS A TEST OF THE MHIT/MISS
REGISTER AND THE THE FORCE MISS BITS
OF THE CONTROL REGISTER. ~WHAT IS
OONE IS 7O SEE IF ANY HITS AT ALL
QRE POSSIBLE WITH_ THE _ CONTROL
REGISTER CLERRED. THEN THE SAME IS
OONE WITH EACH GROUP DISABLE ONE AT
A YIMe. BY DISABLED IS MERNT THAT
THE rORCE MISS BIT IS SET IN THE
CONTRCL REGISTER FOR THE DISABLED
GROUP AND THE FORCE SELECT BIT IS
SET FOR THE OTHER GROUP.

TEST 7 CACHE ~ CONTROL  REGISTER, FCRCE
SELECT-FORCE MISS, GROUP O TEST

THIS IS A TEST OF THE CONTROL
REGISTER FUNCTIONS OF FORCE MISS AND
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SELECTICh. AN RDDRESS 1S ¥RSE
R IN GROUP_ONE; _THEN GNITHER
GCZRESS, WHOSE RIT WSULD BE MUTJALLY
EXCLUSIVE WITH THE FIRST ADDRESE IN
SNLY ONE GROUP, 1S MADE A HIT WHILE
FORCING  SELECYION OF  GROUP ZER(;
THEN SEE IF__THE FIRST ADDRESS 13
STILL™ A_KIT IN GROUP ONE; FINALLY
TURN ON THE FORCE_ MISS GROUP ZERQ
3IT AND_CSEE IF THE SECOND ADDRESS'
HIT_IN GROUP ZERO CAN BE FORCED TO A

—ef Ty
-4

TEST 10 CARCHE ~ CONTROL  RESISTER, FORCE
SE_ECT-FORCE MISS, GROUP 1 TEST

THIS IS A TEST OF THE  CONTROL
REGISTER FUNCTIONS OF FORCE MISS AND
FORCE SELECTION. AN ADDRESS IS MROE
A HIT 1IN GROUP ZERO; THEN ANOTHER
ADDRESS, WHOSE WIT WOULD BE MUTUALLY
EXCLUSIVE WITH THE FIRST ADDRESS IN
ONLY ONE GROUP, IS MADE A HIT WHILE
FORCING SELELTION OF GROUP ONE:
THEN SEE IF_ THE FIRST RODRESS IS
STILL A HIT IN GROUP ZERO; FINALLY
TURN ON THE FORCE MISS GROUP ONE BIT
AND SEE IF THE SECOND ADDRESS' HIT
;?Sgnoup ONE CAN BE FORCED T0 A

TEST 11 CACHE HIT/MISS REGISTER  PHTTERNS

THIS IS A TEST OF THE HIT/MISS
REGISTER WHICH FLOATS OIFFERENT
PATTERNS OF HITS AND MISSES THROUGH
THAT REGISTER.  THIS 1S DONE FIRST
WITH BOTH GROUPS ENABLE; THEN WITH
GROUP ZERO DISABLED THAT IS FORCING
SELECTION OF GROUF ONE AND FORCING
MISSES TO GROUP ZERO; FINALLY WITH
GROUP ONE DISABLED.

TEST 12 CACHE CONTROL AND HIT/MISS REGISTERS
EVALUATION ROUTINE

THIS IS NOT A TEST. THIS ROUTINE IS
USED ~TO LOOK AT THE RESULTS OF TST5
THROUGH TST10, WHICH TESTED THE
HIT/MISS REGISTER "AND THE CONTROL
REGISTER. THCSE ~ TESTS  HAVE

4
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SIGNALLED A BAD REGISTER USING THE
FLAGS CONFL2 AND HIMFL2

REPRESENTING _ THE __ CONTROL  AND
HIT/MISS_REGISTERS RESPECTIVELY. IF
GNE OF THESE REGISTERS WAS FOUND TO
BE BAD THE FLRG SHOULD BE A -I,
WHILE A ZERO FLAG Inglcnrsg THAT
THOSE TESTS FOUND THAT _ REGISTER
FUNCTIONAL.  THIS ROUTINE LOOKS AT
THE FLAGS, CONFL2 AND KIMFL2, WHICH
PRE  CONSIDERED 710 BE LOCAL AND
TRANSFERS ~ THE  INDICATORS  THEY
CONTRIN TO THE GLOBAL FLAGS, CONFLG
AND HIMFLG. THESE GLOBAL FLAGS ARE
USED TO DESIGNATE TO THE REST OF THE

PROGRAM__ THE FUNCTIONALITY OR
DISFUNCTIONALITY OF THOSE REGISTERS.

TEST 13 CACHE CONTROL LOGIC, °'RANDOM' FLIP
FLOP TEST

TEST 14
PRTTERN

THIS IS A TEST OF THE 'RANDOM'
CONTROL™ SIGNAL. A TEST IS MAOE 10
INSURE THAT THE 'RANDOM'. “FLIP-FLOP
IS NOT STUCK AND IS TOGGLED ONCE FOR
EVERY 'BUST’ CYCLE INITIATED BY THE
PROCESSOR.  'BUST’ IS BUS START, A
SIGNAL PRODUCED BY THE PROCESS0R
HHENEVER IT THINKS IT IS ARBOUT TO DO
A MEMORY CYCLE. THE RANDOM FLIP
FLOP IS USED IN THE CACHE 710
DETERMINE WHICH GROUP TO WRITE IN
THE EVENT OF A RERD MISS CYCLE. IF
THIS FLIP FLOP IS SET THEN GROLP
ZERO IS WRITTEW: IF CLEAR THEN
GROUP ONE IS WRITIEN.

CACHE MAINTENANCE REGISTER  CCUNT
TEST

THIS TEST RUNS R COUNT _ PATTERN
THROUGH THE MAINTENANCE REGISTER’S
BITS 1S TO 4. THIS IS DONE TO
INSURE THAT THESE BITS ARE SETABLE
AND THRAT THE DATA_ PATH 10 THE
REGISTERS IS VIABLE. MISSES ARE
FORCED TO BOTH GROUPS SO -THRT NO
CACHE DATA OR ADDRESS MEMORY ERRORS
SHOULD OCCUR. ARLSO ANY CYCLES DONE
T0O MRIN MEMORY ARE INSURED, BY
PROPER SELECTIGN OF INSTRUCTIONS, TO
RETURN “DATA WITH THE PARITY BITS ON
S0 AS TO NOT CAUSE MAIN MEMORY

—




TEST 1S

CPRRITY ERRSRS BY SETTING THE MKIN
MEMORY _MRINTENANCE FUNCTION WHICH
houlD EFFECTIVELY FORCE THE PRRITY
BITS RERD FROM MAIN MEMORY T2 A CNE.
SINCE THESE PRR]ITY ARE ALREAUTY ONES,
NC ERRORS SHOULD CCCUR.

K
!
I

CRCHE MAINTENANCE AND ERRCK

RESISTERS TEST 1

TES
-
La

T
REGIS

16
TE

THIS IS A TEST OF THE MAINTENANCE
REGISTER'S ABILITY TO FORCE A PARITY
ERROR ON THE MAIN MEMORY RCORESS AND
CONTROL LINES, AND ALSO R TEST QF
THE ERROR BSEGISTER’S ABILITY _T0
APPROPRIARTELY SET_ 70 104402, THE
REFERENCE CRUSING THIS ERROR WILL SE
gggEE FROM THE CPU DIRECTLY TO THE

CACHE MAINTENANCE AND ERROR
RS TEST @2

THIS IS A TEST OF THE MAINTENANCE
REGISTER’S ABILITY TO FORCE A PARITY
ERROR ON THE MRIN MEMORY EVEN WORD’S
LOW BYTE., WHEN THAQT WORD 1S THE
ggggse WORD IN THE PRIR GOTTEN FRGM

TEST 17 CACHE MAINTENRNCE AND eRROR
REGISTERS TEST 3

THIS IS A TEST OF _THE MAINTENANCE
REGISTER’S ABILITY TO FORCE A FARITY
ERROR ON_THE MAIN MEMORY EVEN WORD’S
HIGH BYTE, WHEN THAT WCRD IS THE
UANTED WORD IN THE PAIR GOTTEN FROM
L .

TEST 20 CACHE MAINTENANCE AND ERROR
REGYSTERS TEST 4

THIS IS A TEST OF THE MAINTENANCE
REGISTER’S RBILITY TO FORCE R FRRITY
ERROR ON THE MAIN MEMORY ODD WORD'S
LOW BYTE, WHEN THAT WORD IS THE
#EQBEQ WORD IN THE PAIR GOTTEN FROM

- Em—— G vm—— = e e ———
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TEST 2L SRCHE  AICENWE AT ERRCR
b

-
STERS TEST §

THIS IS A TEST OF TYHE MAINTENANCE
REGISTER'S ABILITY TO FORCE W PARITY
ERROR ON THE MAIN MEMOPY CDD WORD'S
ugcu ser WHEN  THRT WCRD 1S THE
WANTED WORD IN *wE PAIR GOYTEN TFRC™
MEMORY.

TESY 22 CRCHE MRINTENA™CE RNC ERRCR
REGISTERS TEST &

THIS IS A TEST OF THE MAINTENANCE
REGISTER’S ABILITY TO FORCE R PARITY
ERROR ON THE MAIN MEMORY gvsn “2“?'E
LON BYTE, WHEN THAY WORD IS IH
ONWANTED QIORD IN THE PRIR GOTTEN
FROM MEMORY.

“eST 23 CARCHE MRINTENANCE AND ERRIR
REGISTERS TEST 7

THIS IS A TEST OF THE MAINTENANCE
REGISTER’S ABILITY TO FORCE R PARITY
ERROR ON THE MAIN MEMORY ODD WORD'S
LOW BYTE, WHEN THART WORD IS THE
UNWANTED WORD IN THE PARIR GOTTEN
FROM MEMORY.

TEST 24 CACHE MRINTENANCE AND ERRJR
FEGISTERS TEST 10

THIS IS A TEST OF THE MAINTENANCE
REGISTER’S ABILITY TO FORCE A FARITY
ERROR IN THE CACHE ADDRESS MEMORY OF
GROUP ~ZERO, FOR THE LOW BYTE OF THE
ADDRESS WORD. ALSO TESTED 1S THE
ERROR _ REGISTER’S ABILITY TO SET
CORRECTLY FOR THIS ERROR.  THE
REFERENCE RESULTING IN THIS ERROR IS
MADE DIRECTLY FROM THE CPU 70 THE

TEST 25 CACHE MAINTENANCE AND ERROR
REGISTERS TEST 11

THIS 1S A TEST OF THE MAINTENANCE
REGISTEP’S ABILITY TO FORCE R PRRITY
ERROR IN THE CACHE ADDRESS MEMORY OF
GROUP ZERO, FOR THE HIGH BYTE OF THE

- — -
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SO0RESS wRD._ A.SO _TESTEC IS THE
ESRCR  REG:STER'S RBILITY TC SET
IoRRECTLY FCR WIS ERBJR,  Tat
SEFERENTE SES..TING.IN TWIS FRece IS
»acE DIRECTL ERCM CHE PL To TeE

SRoHE.
E MRINTENRMCE CRW) ECslE

1S A TEST OF THE MRINTENRNGE
REGISTER'S RBILITY TO FORCE R PARITY
ganoa IN THE CACHE ADDRESS MEMORY oF
GROU® ONE, FOR THE LOW GYTE OF THE
AOCRESS WORD. ALSO TESTED IS THE
ERROR  REGISTER'S RBILITY T0 SET
TORRECTLY FOR _THIS ERROR.  THE
REFERENCE RESULTING IN THIS ERRCR 15
MADE CIRECTLY FROM THE CPJ 10 “Wf

wHy

HCHE MRINTENANCE RND ERRCR

A TEST OF THE MAINTENANCE
R'S ABILITY TO FORCE R PARRITY
ERROR IN THE CACHE ADDRESS MEMORY OF
GROUP ONE, FOR THE HIGH BYTE OF THE
RDDRESS WORD. ALSO TESTED IS THE
ERROR  REGISTER’S ABILITY T0 GcET
CORRECTLY FOR THIS ERROR.  THE
REFERENCE RESULTING IN THIS ERROR_IS
gggggoxnechv FROM THE CPU 10 THE

'E:' 30 CACHE MRINTENANCE HND ERRCR

THIS IS A TEST OF THE MAINTENA °E
REGIST R S RBILITY TO FGRCE R PRRITY
ERROR THE CR CH$ DRTA MEMORY OF
OUP ZERO FOR THE LOW BYTE OF THE
DATA WORD. ALSO TESTED IS THE ERROR
REGISTER’S ﬁEILITY TO SET CORRECTLY
FOR THIS ERR THE  REFERENCE
RESULTING IN THIS ERROR IS MAOE
DIRECTLY FROM THE CPU TO THE CRCHE.

TEST 31 CACHE MRINTENRNCE AHD ERROR
REGISTERS TEST IS
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=15 15 A CEST OF THE MRINTENANE
SE31STER'S ABILITY TS FORCE R PARITY
e5RCR IN THE CACME DATA MEMORY OF
$50JP SRS, FOR_THE MIGH BYTF OF THE
ZRTA_WORD. ' ALSJ TESTED IS TME ERROR
REGISIER'S ABILITY TQ SET CORRECTLY
FSR WS ERROR.  THE  REFERENGE
GESL_TING IN RIS ERROR IS MALE
ZIREC-LY TROM THE ZFJ TG THE CACE.
TIIT 32 JAIHE MAINTENANGE  AND ERRCR
HIEMCH !
THIS IS A TEST OF _THE MAINTENANCE
REISTER'S RBILITY TO FORCE R PARITY
ERROR IN THE CACHE DATA MEMORY OF

SROUP ONE, FOR THE LOW BYTE OF THE
DATA WORD,  ALSO TESTED IS THE ERROR
REGISTER'S RBILITY T0 SET CORRECTLY
FIR THIS ERROR.  THE  REFERENCE
GESULTING IN THIS ERROR IS MADE
CIRECTLY FROM THE CPU TO THE CACHE.

'E:' 33 ’RCHE HRINTENRNCE AND ERRCR

THIS IS R TEST OF THE MRINTENANCE
REGISTER'S RBILITY TO FORCE R PARITY
ERROR IN THE CACHE DATA MEMORY OF
GROUP ONE, FOR THE HIGH BYTE OF THE
DCATA WORD. ALSO TESTED IS THE ERROR
REGISTER'S ABILITY TO SET CORRECTLY
FOR THIS ERROR. THE  REFERENCE
RESULTING IN THIS ERROR IS MROE
CIRECTLY FROM THE CPU TO THE CRCHE.

TEST 34 CACHE MAINTENANCE AND ERRCR
FESISTERS TEST 20

THIS IS A TEST OF THE ERROR
REGISTER'S ABILITY TO SET CORRECTLY
RS THE RESULT OF A (PU REFERENCE
WHICH RELOCATED THROUGH THE MEMORY

AND
THROUGH THE UNIBUS MAP TO THE CRCHE.
THE MAINTENANCE REGISTER IS USED 70
MRKE THAT REFERENCE CAUSE R MAIN
MEMORY RDORESS AND CONTROL LINES
PARITY ERROR ON THE MARIN MEMORY BUS.

TEST 35 CACHE MAINTENANCE RND ERRCR




STER'S ABILITY Yo SET CORRECTLY
HE RESULT OF A CPU REFERENCE
WHICH . RELOCATED THROLGH THE HEMORY
HNAGEMENT UNIT 10' THE UNIBUS AND
TRROUGH THE UNIBUS MAP TO THE CACHE.
THE MAINTENANCE REGISTER 1S "isEp. 15
SRUSE A MAIN MEMORY DATA PARITY
ERROR ON THAT REFERENCE WHICH IS 10
&N EVEN WORD IN THE PAZR, WHICH IS
ALSC THE WANTED WORD.

TES”
THIS IS R EST CF THE  ERROR
S 1

'EE' 3& CARCHE MAINTENANCE ~NO ERROR
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THIS IS A TEST OF THE ERROR
REGISTER’S ABILITY TO SET CORRECTLY
AS THE RESULT OF A CPU REFERENCE
WRICH RELOCATED THROUGH THE MEMORY
MANAGEMENT UNIT TO THE UNIBUS AND
THROUGH THE UNIBUS MRP TO THE CACHE.
THE MAINTENANCE REGISTER IS USED TO
CAUSE A MAIN MEMORY DATR PRRITY
ERROR ON THAT REFERENCE WHICH IS TO
AN ODD WORD IN THE PAIR, WHICH IS
ALSO THE WANTED WORD.

TEST 37 CHOME MARINTENANCE AND ERROR
SESISTERS TEST 23

T=IS IS A TEST QF THE ERROR
REGISTER'S ABILITY TO SET CORRECTLY
RS THE RESULY OF R CPU REFERENCE
WHICH RELOCATED THROUGH THE MEMORY
MANAGEMENT UNIT TO THE UNIBUS AND
THROUGH THE UNIBUS MAP TO THE CRCHE.
THE MAINTENANCE REGISTER IS USED TO
CRUSE R CRCHE ADDRESS MEMURY PARITY
ERROR IN GROUP O CN THAT REFERENCE.
THE ERROR IS ON THE LOW BYTE OF THART
RODRESS .

TEST 40 CACHE MRINTENRANCE RAND ERROR
REGISTERS TEST 24

THIS IS A TEST CF THE ERROR
REGISTER’S ABILITY TO SET CORRECTLY
AS THE RESULT OF A CPU REFERENCE
WHICH RELOCATED THROJGH THE MEMORY
MANARGEMENT UNIT TO THE UNIBUS RND
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TWRIL3H TRE UNIBLS MAP *c THE CAZHE,
T=£ MAINTEWANSE REGISTER IS USED 1o
2R.SE R CACHME RDORESS nsnoq\ ARITY
ERROR IN aRCJUP | ON THAT REFERENCE.
“hE ERROR IS ON THE LOW BYTE OF THAT
ROCRESS .

; <HE_ _ MRINTENhANCE H“ND ERRCK
S TEST &5

THIS IS R TEST (F THE ERRCR
REGISTER'S RBILITY TC SET CORRECTLY
RS _THE RESULT OF A CPU REFERENCE
WHICH RELOCRTED THROUGH THE MEMOR'Y
MANRGEMENT UNIT TO THE_ UNIBUS AND
THROUGH THE UNIBUS MAP TO THE CACHE.
THE MRINTENONCE REGISTER IS USED T0
cRUSE R CRACHE DATA HMEMORY PARITY
ERRCR_IN GROUP O ON THRT REFERENCE.
gﬂngRROR IS ON THE LOW BYTE OF THAT
HTR .

CACHE MAINTENANCE RAND ERRCR

ISTERS TEST 26

THIS IS A TEST OF THE ERROR
REGISTER’S RBILITY TO SET CORRECTLY
RS THE RESULT OF A CPU REFERENCE
WHICH RELOCATED THROUGH THE MEMORY
MANAGEMENT UNIT TO THE UNIBUS ARND
THROUGH THE UNIBUS MAP TO THE CRCHE.
THE MAINTENANCE REGISTER IS USED TO
CRUSE A CACHE DATA MEMORY PARITY
ERROR IN GROUP 1 ON THAT REFERENCE.
EEERERROR IS ON THE LOW BYTE OF THRT

CACHE ERROR REGISTER UNIBUS TIME CUT

THIS IS A TEST OF THE ERROR
REGISTER'S ABILITY TO COMPREKEND A
CPU TO UNIBUS THROUGH THE MRP TO_THE
CRCHE REFERENCE WHICH TIMES OUT IN
MAIN MEMORY. MANY SUCH NON-EXISTENT
MEMORY _LOCRTIONS = ARE CONVIENTLY
GUARENTEED TO  EXIST! ALL  THE
ADDRESSES FROM 17000000 THROUGH
17777776 ARE ADDORESSES WHICH CAN NOT
EXIST, HERE ONLY ONE OF THESE
HDDRESSES, 17777776, WILL BE USED TO
CARJSE A 'TIME OUT ON THE UNIBUS AN




49 4
N

iy
—
L

£

[ )

4

4
rumn

4

NN
-4
[ATN &

un

E

TESY 4?7

€age 18

THE  JONZEGLENT REIRT O TO MEITOR

<ACHE JONTROL REGISTER DISRSLE TRRFS

THIS IS R TeST OF THE  CONTROL
REGISTER'S RBILITY T2 DISARBLE A TRAP
JCCURRING RS THE RESULT OF R MAIN
MEMORY DRTA PRR TY ERRO N THE
UNWANTED _ WORD TH REF RENLED
PRIR. THE HRINTENRNCE REGISTER .S
USED TC FORCE AN ERROR ON THE LOW
BYTE OF _THE 00D WORD  WHEN
SSEERENCING THE EVEN WORD OF THART

CACHE CONTRJ. REGISTER DISABLE TRAPS

THIS IS A TEST OF THE _ CONTROL
REGISTER S DISARBLE TRAPS FUNCTIQN.
1T IS RTTEMPTED TO DISABLE A TRAP
RESULTING FROM A CACHE RDDRESS
MEMORY PARITY ERROR. THE
MAINTENANCE REGISTER WILL BE U?ED 10
FORCE THE ERROR ON THE LOW BY OF
THE RDDRESS, IN THE RDDRESS MEMORY
OF GROUP 0.

CRCHE CINTROL REGISTER DISRBLE TRAPS

s IS ﬂ TEST OF THE _ CONTROL
ISTER’'S DISABLE TRAPS FUNCTION.
IS RTTEHPTED TQ DISABLE A TRAP
ULTING FROM A CACHE MEMORY PARITY
ERROR.  THE MAINTENANCE _ REGISTER
WILL BE USED TQ FORCE THE ERROR 9N
THE LOW BYTE OF THE , IN THE MEMORY
OF GRCUP 0.

CACHE ERROR REGISTER LOCK UP TEST !

THIS IS A TEST OF THE ERROR
REGISTER’'S RBILITY TO LOCK UP ON THE
FIRST ERROR WHEN A SERIES OF ERRORS
OCCUR. ~ ALSO TESTED IS THE ERROR
ADDRESS’S ABILITY TO LOCK ON THE
ADORESS CF THE FIRST ERROR IN A
SEQUENCE OF ERRCRS. IN THIS TEST
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"0 ERROR ARE FORCED ON 14P OF EACH
CTUER, BOTH OF THEM WILL BE ERRCRS
TC_THE MAIN MEMORY WANTED WORD DATA
S3RITY ERAORS! THE FIRST REFERENCE
SESJLTING IN AN ERROR WILL BE MAOE
FROM THE CPU TO THE CACHE DIRECTLY.

NE_ SECIND ERROR WILL BE BECAJSE CF
A REFERENCE_ FROM THE CPU TO THE
CAIHE DIRECTLY,

CHCHE ERROR REGISTER LOCK LP TEST 2

THIS IS A TEST OF THE ERROR
REGISTER'S ABILITY TO LOCK UP ON THE
FIRST ERROR WHEN R _SERIES OF ERRORS
OCCUR.  ALSO TESTED IS THE ERROR
ADDRESS’S ABILITY TO LOCK ON THE
QODRESS OF THE FIRST ERROR IN A
SEQUENCE OF ERRORS. IN THIS 7TEST
TWO ERROR ARE FORCED ON TOP OF EARCH
OTHER, BOTH OF THENM WILL BE ERRORS
TC THE MAIN MEMORY WANTED WORD DATA
PARITY ERRORS! THE FIRST REFERENCE
RESULTING IN AN ERROR WILL BE MADE
FROM THE CPU TQ THE CACHE DIRECTLY.
THE SECOND ERROR WILL BE BECAUSE OF
A REFERENCE FROM THE CPU TO THE
UNZBUS THROUGH THE MAPPING BOX T0
THE CACHE.

CACHE ERROR REGISTER LOCK UP TEST 3

THIS IS A TEST OF THE ERROR
REGISTER'S RBILITY TO LOCK UP ON THE
FIRST ERROR WHEN A SERIES OF ERRORS
OCCUR.  ALSO TESTED IS THE ERROR
ADCRESS'S R3ILITY TO LOCK ON THE
ADDRESS OF THE FIRST ERROR IN R
SEQUENCE OF ERRORS. IN THIS TEST
TWO_ ERROR RRE FURCED ON TOP OF ERCH
QBHER, BOTH OF THEM WILL B8E ERRORS

THE MARIN MEMORY WANTED WORD DATA
PARITY ERRORS! THE FIRST REFERENCE
RESULTING IN AN ERROR WILL BE MROE
FRCM THE CPU TO THE UN.BUS THROUCH
THE MRPPING BOX TO THE CRCHE.  THE
SECOND ERROR WILL BE BECAUSE OF R
REFERENCE FROM THE CPU TO THE CHCHE
DIRECTLY.
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NN OREQISTER Lulk P TEST o

[a
HIS IS A TEST OF THE ERROR
ESISTER'S ABILITY TO LOCK UP ON THE
FIRST ERROR WHEN A_SERIES OF ERRORS
CCCUR. ~ ALSQ TESTED IS THE ERRCR
ADDRESS'S ABILITY TO LOCK ON THE
ADDRESS OF THE FIRST ERROR IN A
SEQUENCE OF ERRORS. IN THIS TEST
TWO ERROR ARE FORCED ON TOP OF EACH
ATHER, BOTH OF THEM WILL BE ERRORS
T0 THE MAIN MEMORY WANTED WORD DATA
PARITY ERRORS! THE FIRST REFERENCE
RESULTING IN AN ERROR WILL BE MADE
FROM THE CPU TO THE UNIBUS THROUGH
THE MAPPING BOX TO THE CACHE. THE
SECOND ERROR WILL BE BECAUSE OF R
REFERENCE FROM THE CPU TO THE UNIBUS
EE@SEGH THE MAPPING BOX T0  THE

E
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THIS IS A TEST OF THE TWO MAIN
MEMORY DATA PARITY CHECKERS FOR THE
LOW BYTE, ONE FOR EACH OF THE EVEN
AND 000 WORD. THE MAINTENANCE
REGISTER 1S USED TO FORCE A PARITY
ERROR AT EVERY DATA PATTERN, WHICY
HAS A ZERO PARITY BIT, THAT (AN BE
WRITTEN INTO AN 8-8IT BYTE. NOTE
THAT MAIN MEMORY MRS ODD PARITY
KWHICH MEANS THAT R BYTE WILL HAVE R
2ERO PARITY BIT IF THERE ARE AN 00D
NUMBER OF BITS SET (1) IN THART BYTE.
THE PARITY BIT WOULD BE ONE (SET)
FOR R BYTE WHICH HAD NO BITS SET (1)
OR A BYTE WHICH HAD AN EVEN ~NUMBER
OF BITS SET (1). THE MAINTENANCE
FUNCTION FOR THE MAIN MEMORY DATA
PARITY CHECKERS WORKS IN SUCH R WAY
AS T0 EFFECTIVELY FORCE THE BYTES
PARITY BIT TO ONE (SET), SO THAT IF
THE PARITY BIT FOR THAY "BYTE HAD
BEEN ZERO AN ERROR OCCURS! IF THE
BYTE'S PARITY BIT WAS ALREADY ONE
THEN NO ERROR OCCURS!

TEST E4 MAIN MEMORY DATA PARITY CHECKERS
HIGH BYTE TEST

THIS IS A TEST OF THE TWO MAIh
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“gMORY CRTA PARITY CHECKERS FCR THE
« 3 BYTE, ONE FOR EACH OF THE EVEN
A CD0° WCRD. THE MAINTENANCE
REGISTER IS USED TO FORCE A PARITY
SRROR AT EVERY DATA PATTERN, WHICH
HRS A ZERO PARITY BIT, THAT CAN BE
WRITTEN INTO AN B8-BIT BYTE. NOTE
THAT MAIN MEMORY HRS ODD PARITY
«HICH MEANS THAT A BYTE WILL HAVE A
ZERO PARITY BIT IF THERE ARE AN 0DD
NUMBER OF BITS SET (1} IN THAT BYTE.
THE PARITY BIT WOULD BE ONE (SET)
FOR A BYTE WHICH HAD NO BITS SET (1}
SR A BYTE WHICH HAD AN EVEN ~NUMBER
OF 9ITS SET (1), THE MAINTENANCE
FUNCTION FOR THE MAIN MEMORY DATR

PARITY CHECKERS WORKS IN SUCH A WAY
a5 10 EFFECTIVELY FORCE THE BYTES
PARITY BIT TO ONE (SET), SO THAT IF
THE PARITY BIT FOR THAT BYTE HAD
SEEN ZERO AN ERROR OCCURS! _IF THE
SYTE'S PARITY BIT WAS ALREADY ONE
TuEN N0 ERROR OCCURS!
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45 .ENABL ABS,AMA
45 "MCALL .HEADER, .SWRHI,.1170,.SETUP,.SCATCH,.SACT1L, .SCMTAS
47 "MCALL .SEOP, . $SCOPE, 'SERROR. .SSAVE . .STYPE. .$TYPOCt

"MCALL . STYPDEC, .STRAP, .SPOWER, . SDB20 ]
49 .TITLE MAINDEC-11-DEKBC-B PDP 11/?0 CACHE DIRGNOSTIC PART 1
50 . #COPYRIGHT (C) SEPT 11, 1975
g1 :¥DIGITAL EQUIPMENT CORP.
g ! ¥MAYNARD, MASS. 01734

*
€Y : ¥PROGRAM BY ANTHONY S. VEZZA
R ]

€ :¥THIS PROGRAM WAS ASSEMBLED USING THE POP-11 MAINDEC SYSMAC
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MAINDEC-11-DEr3s-E SIF L1 "D IaIeE DlAaNISTIC SART MACY1l 27(732) 20-DEC-TE 1.:48 FAaE 2
 DEKBCB.®i.
Eg fﬂnvkﬂuE (MAINCEC=11-D2ZaRc-c2), SEPT I4, 1976.
g9 olotaioie) trw-
3] 163023 $SWR=160000 ::HALT ON ERROR, LJOF ON TEST, INHIEI™ ERFOR T(Fo.™
£i 1E74C $SWR=167400
gg 220223 $SLRMK=200
gg .SBTTL OPERATIONAL SWITCH SETTINGS
;*
56 i* SWITCH USE
£ ‘3 15 HALT ON ERROR
£9 S ¥ 14 LOOP ON TEST
70 Ta 13 INHIBIT ERROR TYPEOUTS
71 ;¥ 11 INHIBIT TTERATIONS
c i 10 BELL ON ERROR
73 L ¥ C] LOOP ON ERROR
4 ‘¥ 8 LOOP ON TEST IN SWR<&:0)
;g by 7 SKIP EXECUTION OF ALL TESTS THAT USE MEMORY MANAGEMENT
| -]
zg .SBTTL BASIC DEFINITIONS
4
75 i #INITIAL ADDRESS OF THE STACK POINTER ¥#x 1100 ¥x¥
83 001100 STACK=_ 1100 : FIRST ADDRESS OF THE STACK
81 001108 KERSTK= STACK : 'KERNEL STACK
82 000700 SUPSTK= STACK-200 ,,supsnvrson STACK
g2 050600 USESTK= STACK-300 R STRCK
g3 .EQUIV EMT, ERROR : :BASIC DEFINITION OF ERROR CALL
gs .EQUIV IOT SCOPE : 'BASIC DEFINITION OF SCOPE CALL
BE 177776 PS= 177776 ,,Pnocesson STATUS WORD
B7 .EQUIV PS,PSH
es 177774 STKLMT= 177774 : sSTACK LIMIT REGISTER
63 177772 PIRe= 177772 ' 'PROGRAM INTERRUPT REQUEST REGISTER
) 177570 DSWR= 177570 : ' HARDWARE SWITCH REGISTER
9 177570 O0ISP= 177570 ,,HQRDNQRE DISPLAY REGISTER
35 177546 LKS= 177848 ::LINE CLOCK (KW1l-L) STATUS REGISTER
94 . ¥MISCELLANEOUS DEFINITIONS
35 000011 HT= 11 ++CODE FOR HORIZONTAL TAB
9§ 000012 LF= 12 ;;CODE LINE FEED
97 000015 CR= 15 : CODE CARRIAGE RETURN
gg 000200 CRLF= 200 : 1CODE FOR CARRIAGE RETURN-LINE FEED
100 ; XGENERAL PURPOSE REGISTER DEFINITIONS
101 000000 RO= %0 -+ GENERAL REGISTER
102 000001 Ri= v1 : 1GENERAL REGISTER
103 000002 R2= T ,,GENERRL REGISTER
104 000003 R3= %3 ,,GENERRL REGISTER
105 000004 RY4= "4 s GENERAL REGISTER
106 000005 RG= %5 : :GENERAL REGISTER
107 000006 RE= %5 : GENERAL REGISTER
108 000007 R7= %7 : GENERAL REGISTER
109 .EQUIV RO,R10 GENERRL REGISTER
110 "EQUIV RIRII . GENERAL REGISTER
111 .EQUIV R2.Rl2 : 1GENERAL REGISTER
112 JEQUIV R3.RI3 ,,GENERRL REGISTER
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"RINDEC-1.-DEKBC-B

2REIC oEF

100030
040000
020003
010000
004000
002000
001000
000400
200200
000100
000040
000020
330010
000004
090002
gocoel

100000
040000
020000
010000
004000
0020060
001000
000400
000200

INTINE

n
4
)
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T
A
4
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EQUIV  FY.R!Y .. GENERAL REGISTER

.EQUIV RS.RiS . s GENERAL REGISTER

SP= 6 ::STACK POINTER

LEQUIV  SP,KSP ' KERNEL STACK POIL..TER

.EQUIV 3f.csp .,SUPERVISOR STACK POINTEF

"EQUIV SF.LSP t JSER STACK POINTER

PC= %7 : +PROGRAM COUNTER
#PRIORITY LEVEL srxnzrzung

PRO= 0 PRIORITY LEVEL O

PRIz 40 ,.PRIO ITY LEVEL |

PRE= 100 :PRIORITY LEVEL 2

PR3= 140 :'PRICRITY LEVEL 3

PRY= 200 :'PRIORITY LEVEL 4

PRS= 240 : :PRIORITY LEVEL 5

PRE= 300 ,,PRIORITY LEVEL 6

PR7= 340 ! 'PRIORITY LEVEL 7
¥"SWITCH REGISTER” SWITCH DEFINITICNS

éux 100000

SWi4= 40000

SWi3= 20000

SWi2= 10000

SWil= 4000

SWi0= 2000

SW09= 1000

SW08= 400

SW0?= 200

SuW0b= 100

SWOS= 40

SWo4= 20

SW03= |0

SH2= 4

SWil= 2

SWO0=

I
_EQUIV  5uWD3, 59
_EQUIV Su08,SW8
JEQUIV  SWO7.5W7
"EQUIV SWOB . SWE
.EQUIV SWOS) SWS
JEQUIV SWO¥,SWH
_EQUIV 503, 5u3
JEQUIV  SWO2,5K2
"EQUIV SWDI,SWI
"EQUIV SWDD! WO

; ¥DATA BIT DEFINITIONS (BITCO TO BITIS!
15= 100000

40000

20000

100C0

4020

2000

1000

400

200

0o 00D D M D 0. *
A =
OO+ s b e e

"

I
)
I
)
I
I
I
[
I

vmocn—mw;
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-DEKBC-B PDP 11,78 CRIHE
BRSIC CEFINITIGNS

000109
030040
000020
G00010
030004
030002
000201

000004
000010
000014
000914
009014
000020
00002Y
000030
000034
000B&0
0000&H
000100
GOOI 14
0002HD
000250

177740
177742
177744
177746
177750
177752

177760
177762

177764
177788

.EQUIV

;¥BASIC
ERRVEC=

wom
——
—-—f—d
W

’
’
BIT07 BIT?
BITO06,BITE
BITO5,BITS
BITOY4,BITH
BITO03|8IT3
BIT02BIT2
BITOL,BIT!
BIT00,BITO

02

MRCYL! 27(732) 20-DEC-7%

m

11:58 FaGtE

;CPU" TRAP VECTOR RDDRESSES

[,
o

TBITVEC=14
TRTVEC= 14
BPTVEC= 14
I0TVEC= 20
PWURVEC= 24
EMTVEC= 30
TRRPVEC:EB

TKVEC=
TPVEC=
LKVEC=

B4
100

CACHVEC=114
PIRQVEC=240

MMVEC=

250
.SBTTL CACHE

LOADRS = 17774C
HIADRS = 177742
MEMERR = 177744
CONTRL = 177746
MAINT =
HITMIS = 177752

.SBTTL CPU REGISTER DEFINITIONS

SIZELO
SIZEHI

SYSTID
CPUERR

177750

177760
177762

177764
177786

+s TIME_OUT AND OTHER ERRORS
;;5$§Eg¥§o AND ILLEGAL INSTRUCTIONS
: * TRACE TRAP

: :BREAKPOINT TRAP (BPT)

+ 1 INPUT/QUTPUT TRAP (IOT) ¥x%SCOPE¥¥
: $POKER_FAIL

s ;EMULATOR TRAP (EMT) ¥XERROR¥¥

;1 “TRAP" TRAP

s :TTY KEYBOARD VECTOR

:: TTY PRINTER VECTOR

::LINE CLOCK (KW1l-L) VECTER

: :CACHE ERROR_INTERRUPT VECTOR

* 1PROGRAM INTERRUPT REQUEST VECTOR
* MEMORY MANAGEMENT VECTOR

REGISTER' DEFINITIONS

+sLONER 16 BITS OF ADDRESS THAT CAUSED ERROR
: sUPPER SIX BITS OF ADDRESS THAT CAUSED ERROR
: :CACHE ERROR REGISTER

: MEMORY CONTROL REGISTER

: :MEMORY MAINTENENCE REGISTER

: SHIT MISS REGISTER 1" IMPLIES HIT IN CACHE

; sMEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR
;370 GET TO THE LAST 32 WORDS OF MEMORY

; sHIGH SIZE REGISTER, RESERVED FOR FUTURE USE

s s CURRENTLY ALL ZERO

;s SYSTEM ID REGISTER

: ;CPU ERROR REGISTER HOLDS CONDITION THAT CRUSED
;3 THE TRAP TO ERRVEC (0000Q04)
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t MAINDEC-11-CENAC-E POB 1] 72 [AcHE CIRQNIETIC FART | MACYLL 27:732) 30-0EC-78 11:48 PAGE &
, DEKBCB.P1L B BESISTER CEFINITIINS
225 i
gt SBTTL MEMORY MANRGEMENT CEFINITICNS
&8
228
aag ; *MEMORY MAMAGEMENT STR.S REGISTER ACCRESSES
! 53 inens MMRO= 177572
232 1775 MMRl= 177574
£33 inTER: Rg= 1777k
\ 34 17zt MMR3= 17251
235 .EQUIV MMRO, SRO
; 23k .EQUIV MMR1,SR!
. 237 .EQUIV MMR2,SR2
238 .EQUIV MMR3,SR3
gt ; #USER "I PAGE DESCRIPTCR REGISTERS
242 1776290 UIPDRS= 177600
243 177802 UIPDRI= 177602
244 177E04 UIPDR2= 177604
t 245 177606 UIPDR3= 177606
b 24g 177613 UIPORY= 177610
247 A77B12 UIPDRS= 177612
248 177E14 UIPDRE= 177614
232 177618 UIPDR?= 177616
251 ; #USER "D" PAGE DESCRIPTOR REGISTORS
gs3 177620 UDPDRO= 177620
254 177622 UDPDR1= 177622
2ss 177624 UDPDR2= 177624
256 177626 UDPDR3= 177626
257 177830 UDPDRY= 177630
258 177632 UDPDRS= 177632
259 177634 UDPDRE= 177634
260 177£36 UDPOR7= 177636
c
262 ; ¥USER "I" PAGE ADDRESS REGISTERS
264 177640 UIPARO= 177640
265 177642 UIPARL= 177642
£0b 177644 UIPAR2= 177644
267 177646 UIPAR3= 177646
268 177650 UIPARY= 177650
269 177652 UIPARS=z 177652
270 177654 UIPARG= 177654
27l 177658 UIPAR?= 177656
573 ; #USER "D" PRGE RDDRESS REGISTERS
275 177680 UDPARO= 177660
276 177662 UDPARL= 177662
277 177664 UDPAR2= 177664
278 17766 UDPAR3= 177666
279 177670 UDPARY= 177670

280 177872 UDPRRS= 177672
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172270
17227¢
172274
172276

172300
172302
172304
172306
172310
172212
172314

wn
10—
v
&
P+
O
n

mnmunnumnNuNog
b0 4049 p 9>

:#SUPESVISOR "0
= 172220

SIPDR7=

: #SUPERVISOR ~I"

: #SUPERVISCR "D~

SDPARQ=
SDPAR]=
SDPRR?=
SOPAR3=
SDPRRY=
SDPARS=
SDPARG=
SDPAR7=

208

L g It I )

e P Pt Pt Pt Pt Pt Pt
AV AT AT Y]

~JNINgey

oMM
fufufururorMur)
> e (OOL)

Lo L

172222
178824
172226
172230

172236

172240
172242
172244
172246
172250
172252
172254
172256

172260

17g272
172274
172276

--------------

PRGE ROCRESS REGISTERS

; *KERNEL “I* PAGE DESCRIPTOR REGISTERS

KIPDRO=
KIPORl=
KIPDRe=
K]PDR3=
KIPDRY=
KIPDRS=
KIPCRE=

172300
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MINCEC-1i=0B 308 C2C L T ISlmE TIQANOSTIC BmET “eIT1l 27 T2 22-0kC-T& li:48 PRIt =
~EABC8.FLL MEMORY MANRGEMENT ZEFINITIONS

227 Te3ls kKIFCRT= 172316

238

ggg s RKERNEL "D* Pwof [ESCRIFPTOR RESICTERS

34, vzl KCPDRD= 172320

42 iredae KOPDR]= ]7232¢

342 172324 KDPDR2= }7232M

44 172326 KCPDR3= [72326

225 178333 KDPDRM= 172330

N5 172332 KCPDRS= 172332

N7 172334 KOPORG= 172334

ggg 3! KOPDR?= 172336

255

gg; s #KERNEL "I™ PAGE RCCRESS RESISTERS

351

&2 LTE24C KIFARD= 172340

3583 1ve342 KIPRRLi= 172342

354 172344 KIPAR2= 172344

355 172346 KIPAR3= 172346

356 172350 KIPRRY= 172350

357 172352 kIPARS= 172352

358 172354 KIPARB= 172354

ggz ivess KIPAR?= 172356

gg% ; ®KERNEL "D"™ PRGE AROCRESS REGISTERS

363 172380 KDOPARO= 172360

3t4 iredee KDPAR1= 172362

<bS 172364 KDPRR2= 172364

2bE 17238 KDPRR3= 172366

387 17237C KDPARM= 172370

2t8 172372 KDPARS= 172372

2E9 172374 KDPAQRb= 172374

QZ? 17e3TE KDPAR?= 172376

S

g;g .SBTTL UNIBUS MAP REGISTER DEFINITICNS

37

77 :#THE LCWER 16 BITS OF THE MAP REGISTERS ARE LABELED 'M~PLXX®

g;q :#THE UPPER 6 BITS OF THE MAP REGISTERS RRE LABELED ‘MwPHXX®

380

3e! 170200 MAPLOO = 170200

z8e 170202 MAPHOO = 170202

282 170204 MAPLOL = 170204

384 170206 MAPHOl = 17020t

285 170210 MRPLOZ = 170210

286 170212 MAPKO? = 170212

387 170214 M&PLO3 = 17021M

288 170216 MRAPHO3 = 170216

3ES 170220 MAPLOY = 170220

290 170222 MAPHOY = 17022¢

291 170224 MAPLOS = 170224

392 170226 MAPHOS = 170226
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MAINCES = i=lr 2l ECC 11 To JeIME ZomehiSTIC EeRT MLl 2T T2 EIelETeTR [iidE ERLE %
ctkBoR. Sl NISLE MRS RESISTER JEFINITIONS
392 .nsedd v<PLOE = 170230
394 sl MAPHCE = 170232
335 170234 MRPLC? = [7022M
=35 170238 MAPHO? = 170036
397 170240 MRPLIOD = 170eu8C
358 170242 MRPH10 = 170242
292 170244 MAPLIL = 17(024M
4CO IZDEHG MRPHML1 = 170246
§C1 173253 MRPL12 = 170250
%0c 1702582 MAPHI2 = 170252
433 170284 MRAPL13 = 17C25SM
44 i70256 MAPHI3 = 170256
< 1702l MAFLIY = 170260
§C 170282 MAPHIY = 170262
Llohy Mgori ] MAFLIS = 170264
408 170266 MAPHIS = 170266
42 17027 MAPL1IGE = 170270
410 170272 MAPHIE = 170272
4:1 170274 MAPLLZ? = 170274
41 170276 MAPHI? = 170276
413 170300 MAPL20 = 170300
414 170302 MAPHEC = 170302
4:€ 170324 MAPL2l = 170204
418 170306 MAPH21 = 170306
“17 173310 MAPLee = 170310
4ig 1(0312 MAPH2Z = 170312
519 170314 MAPL23 = 170314
4zC 170316 MAPH23 = 170316
421 170320 MAPL2Y = 170320
Ng2 170320 MAPHRY = 170320
423 170324 MRPLES = 170324
424 170326 MAPKH2S = 1703c6
&5 170330 MAPL2E = 170330
428 170332 MAPM2E = 170332
427 170334 MAPL27 = 170334
428 170336 MAPH27 = 170336
429 170340 MAPL30 = 170340
430 170342 MAPH30 = 17034¢
431 170344 MAPL31 = 170344
432 170346 MAPH3l = 170346
433 170350 MAPL32 = 170350
434 170352 MAPH32 = 170352
435 170354 MAPL33 = 170354
436 170356 MAPH33 = 170356
37 170360 MRPL3Y = 170360
4238 170362 MAPH3Y = 170362
439 170364 MAPL3S = 170364
440 170366 MAPH3S = 170366
44 170370 MAPL36 = 170370
442 170372 MAPH36 = 170372
443 170374 MAPL3? = 170374
Yy 170376 MAPH3? = 170376
44€ .EQUIV MAPLOO,MRPLO
446 L.EQUIV HRPHOO MAFHO
44?7 .EQUIV MAPLOI, MRPLI

44E .EQUIY MAPHOI.MAPH1
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c=oBr20-E SOF 11 To JalkE TIQSNOSTIC FRRT S MRch il 27 TE2, ZI-LEI-THE 1i:MB PmuE LC
. SNIELS VAT RESISTIR TEFEINITIONS
.EQUIV MAPLOZ,MRPL2
EQUIV HRPHOE MRPH2
EQUIV HRPLOS nana
. 8U v 3 HRF
LQUIY LU4, MR LY
LEQUIV H ’ MAPHY
.EQUIV HGPLOS MAPLS
.EQUIV HQPHDS MAPHS
LEQUIV MAPL HQPLE
LESUIV MAPH 6 MAPHE
LECUIV HQPLO? MAPL?
LEQUIV HRPHO? MAFH?
na221. TAB=11
CO0044 SIMO=u44
000030 SOM1=30
200054 S1MOM1=5Y4
00003+ SOMOM1=34
303014 MIMC=14
200014 MOM1=MIMO
140209 TESTR1=14G000
142000 TESTR2=142000
144000 TESTR3=1N4000
.SBTTL TRAP CATCHER
-ooece =0
s ¥ALL UNUSED LOCARTICNS FROM 4 - 776 CONTAIN Q g +2 HALT™
*SEOUENCE T0 CRTCH ILLEGAL TRAPS AND INTERRUP
200174 *LOCQTIOngquNTRINS 0 TO CATLiH IMPROPERLY LOADED VECTORS
000174  0002AC DISPREG: .WCRU C :SOFTWARE DISPLAY REGISTER
000176 LC0CCO0 SWREG: .WORD O ,,SOFTHRRE SWITCH REGISTER
.SBTTL STARTING RDDRESS(ES)
000220 0C0137 Q2C30le JMP a8START ;;JUMP TO STARTING ADDRESS OF PROGRAM
.SBTTL ACTIl1l HOOKS
R 2122122122223 2222222222222 2222222238223 3 22288
HOOKS REQUIRED BY ACT1!
000204 $SVPC=. ;SAVE PC
000046 .=4%6
000046 gsgggg SEggRD +3 1)SET LOC.468 TO RDDRESS OF 3ENCRD IN .SEOQP
0000s2 000000 WORD O ..E)SET LOC.82 TO ZERO

000e04 .=35VPC i RESTORE PC

——— e ——— —
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%-DEEES-E BOB 1L T IRIRE JIMGNISTIC PRRT MATYLL 277320 20-CEC-7B  1i:M8 PAGE L.
.SBTTL  (OMMON ThaS

DTRFERRRRRR R RN R R RN PR R AR NN RSP SR RN RSP AIRETIIRRIIRRR 224954
:*THéB TRB*E CONTRINS VARICJS COMMON STCRAGE LOCATIONS

:2USED IN ThHE PROGRAM.
eoilcl .=11C0

801100 $CMTAG: . :START OF COMMON TAGS
001100 000263 §PASS: .WORD °C . : CONTRINS PRSS COUNT
851163 cat §TSTNM: .BYTE O : :CONTRINS THE TEST NUMBER
901103 Aed $ERFLG: .BYTE O + + CONTAINS ERROR FLAG
001104 007000 §ICNT: .WORD 0 : : CONTRINS SUBTEST ITERATION CGUNT
021106 0QQ0CC SLPADR: .WORD 0 : :CONTRINS SCOPE LOOP ACDRESS
061110 036325 3LPERR: .WCRD { ::CONTRINS SCOPE RETURN FOR ERFJRS
001112 £J3502 $ERTTL: .WORD 3 ::CONTRINS TOTAL ERRORS DETECTED
001114 000 SITEME: .BYTE O . : CONTRINS ITEM CONTROL svr;
001115 091 SERMAX: .BYTE | : :CONTAINS MAX. ERRORS PER TEST
001116 000000 SEXRPC: .WORD O : s CONTAINS PC OF LAST ERROR INSTRUCTICN
001120 209200 $GDADR: .WORD O . . CONTAINS ADDRESS OF 'GOOD’ DATA
001122 000000 $B0RDR: .WORD O + + CONTRINS ADDRESS OF *BRD° CATA
001124 000020 $GDODAT: .WCRD O : 1 CONTRINS 'GCOD’ DRTA
001126 000009 330DAT: .WORD O ::CONTAINS 'BRD’ DATA
001130 000020 JWORD 0 : \RESERVED--NOT TO BE USED
001132 000030 JWORD O
001134 ofala) $AUTOB: .BYIE O . s AUTOMATIC MODE INDICATOR
0N1138 coo §INTRG: .BYTE OC .+ INTERRUPT MODE INDICATOR
001126 C00COO JMORD 6
061140 177570 SWR: .WORD  DSiR : :ADDRESS OF SWITCH REGISTER
00ij¥2 177570 DISPLAY: .WORD ODIsP + : ADDRESS OF DISPLAY REGISTER
001i44 177560 §TKS: 177560 : 1 TTY KBD STATUS
061146 177562 §TKB: 177562 . TTY KBD BUFFER
C01150 177S&d §TPS:  [775Ed .+ TTY PRINTER STATUS REG. ADDRESS
N01152 177E&E §TPB: 177566 ::TTY PRINTER BUFFER REG. ADDRESS
001184 ool §NULL: .BYTE © ::CONTAINS NULL CHARRCTER FOR FILLS
001185 0c2 $FILLS: .BYTE 2 - :CONTAINS 8 OF FILLER CHARACTERS REQUIRED
001186 012 §FILLC: .BYTE 12 * L INSERT FILL CHARS. AFTER A “LINE FEED"
001157 co0 §TPFLG: .BYTE O . *TERMINAL RVRILABLE™ FLAG (BIT(07>=0=VES)
001160 0OOCOC $REGAD: .WORD O + \CONTAINS THE ADDRESS FROM

i WHICH (SREGO) WARS OBTAINED
001162 000OCO SREGO: .WORD C : :CONTRINS ( (SREGRD)+0)
001164 000000 SREGI: .WCRC 0O : 1 CONTAINS ((SREGAD)+2)
001166 000000 $REG2: .WORD O + 1CONTAINS ((SREGRD)+4)
001170 000000 $REG3: .WORD O + 1 CONTRINS ((SREGAD)+6)
001172 000000 SREG4: .WORD 0 + CONTRINS ((SEEGR )+10)
001174 000000 SREGS: .WORD O : 1CONTAINS ((SREGRD)+12)
001176 000000 SREGE: .WORD O : :CONTRINS ((SREGRD)+14)
001200 000000 $REG7: .WORD O : \CONTAINS ((SREGARD)+16)
001202 000000 $REGI0: .WORD O : 'CONTRINS ((SREGRD)+20)
001204 000000 SREGIl: .WORD O : :CONTAINS ((SREGRD)+22)
001206 000000 SREG12: .WORD O : 1 CONTAINS ( (SREGAD)+24)
001210 000000 SREGI3: .WORD O : {CONTRINS ((SREGRD)+26)
001212 000000 $REGI4: .WORD O . :CONTAINS ¢ (SREGRD)+30)
001214 000000 $REGIS: .WORE O : 'CONTRINS ¢ (REGAD)+32)
001216 (030000 SREG16: .WORD O : 1CONTAINS ( ($REGARD)+34)
001220 000000 $REG17: .WORD O : ;CONTAINS ((SREGAD)+35,
001222 000000 $REG20: .JO0RD O : 'CONTAINS ((SREGRD)+40"




MSINDES-1L-DEN32-B EIC L. 7D Tot=f CoagniiTioosast Wlrli T OTEE, I-LECSTL LiiwiofanEoLL
~EcBCS. 21 Somvoy T2l

ST 221224 029230 $9EG21: .weRD i INTRING (QRESAD . 4=z

€88 (OCi2se 000000 $OEGI2: .WoRD I L EENTRING L (FRESED 4=

sgg ociaag 000002 *?ﬁgg3= ‘5823 2 :;cog;nxw;légénssn: NS

- - H . : Y

ei 881534 8888 g TMPI: LWORD ;;ugsn BErxnﬁo

Se2 001236 000003 §TMP2: .WORD 9 : :USER DEFINED

S63 001240 000QJ0 g MP3: .WORD O : 1USER DEFINED

Sed £0i42 0000DD $TMPN: .WORD o : 1USER DEF INED

65 001244 000032 §TMPS: .WORD = : USER DEFIMED

S56 3901246 06000C §TMP6: .WORD O .1 JSER DEFINED

€57 (001250 000000 §TMP?: .WORD O : 1USER DEFINED

§ea 301252 000COC §TMPI0: (WORD O : tUSER DEFINED

653 01254 00GOO0DN §TMPIL: .WORD O . 1 USER oErznsc

St3 00125 80 0090 §TMPId: .WCRD O : USER DEFINED

g-1 CC1260 00OCGD §TMP13: .WCRD D : 1USER DEFINED

S72 (001262 000007 $TMPI4: .WORD O ' USER DEFINED

S73 001264 000000 §TMPIS: .WORD O : :USER DEFINED

574 00l26 000OC $TMP1b: .WORD G : 'USER DEFINED

Erg 001270 000000 3TMP17: .WORD O . "USER DEFINED

576 001272 (000000 §TMP20: .WORD O : USER DEF INED

57 001274 0O0OCO §TMP21: .WCRD O : $USER DEFINEL

£78 001276 000000 §TMP22: .WORD O : 1USER DEFINED

£79 001300 0000Q0 §TMP23: .WORD 0 : 'USER DEF INED )

583 001302 000005 STIi€5: O : 'MAX. NUMBER OF ITERATIZHS

o] 001304 002000 $ESCATE: D : 'ESCAPE ON ERROR ADCRESS

£22 20i30%6 177607 oIt §BELL: .ASCIZ <2073:277» 277> : COCE FOR BELL

583 50131z o3 $oUES: .ASCITI /%, : GUESTION MARK

Se4 C3i313 9iS $CRLF: .ASCII <15 : :CARRIAGE RETURN

Sic Z3I1315 oozl $LF:  .a5C12 3 t :LINE FEED

SEi Y Ty LTl LT PO TORT TR I T T T T PP PO PSP PGP
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"HINﬁg»'ll ~cEv30-8 SR L0 To LR ImE JIRGNISTIL RRRT Muoril 27 ToZ. ZI-IECD-TE O Liimz RRLE L
' DEKBY gfecn antiogd el E
, ggg .S277L ERROR POINTER TRELE
€233 12 HIS TRBLE CONTRINS THE INFORMATION FOR EACH ESROR THAT CAN OCCUR.
g30 +2#THE IHFORMATION IS OBTARINED BY USING THE INCEX NJUMBER FOUND IN
331 2L OCATION SITEMB, THIS NUMBER INDICATES WHICH ITEM IN THE TRBLE IS PERTINE!
332 < aNOTE]: 1f SITEMB 1S 0 THE ONLY PERTINENT DATA IS (SERRPLS
Egi : *NQTE2: ERCH ITEM IN THE TABLE CONTAINS 4 PQINTERS fiPLHINEC RS FCL_l..2:
SSS 12 £M ..POINTS T0 THE ERROR MESCSAGE
St ¥ o :POINTS T0 THE DATA HEADER
- n ¥ LT ..POINTC TJ THE DATA
€S8 i OF +:POINTS T0 THE DATA FOSMAT
2%
6C0
€01 CCl.3:& SERRTB:
602
£03
804
&0%S ;ERROR TABLE rOR ERROR TYPE QUT:
606 +ITEM 1 -
607 0013]e (C35i25 CT+4e4Sb (S0e02 LWCRD  EMI,CHI,LTL.OF!
608 00i3z4 052405
839 :ITEM O
610 00l132& 000020 009CCO0 0000C3a .A0RD 0,0,0,0
€1l 001334 000000
612 ITEM O
613 00133t 000000 000030 500000 .WORD G,0,0,0
614 001344 000000
ElS s ITEM 9
€1 001346 000000 0CCCSOs 020000 .WCRD 0,0,3,C
Bi7 001354 000300
618 :ITEM O
519 001356 000C0C 00003C 200000 .WORD 0,0,0,0
€20 001384 0000030
621 (ITEM O
b2e 0013t6 000000 0C000J 000000 .WORD 0,0.0,0
£23 001374 000000
624 s IiTEM O
625 001376 000000 00000C 003500 .WORC 0,0.0,0
£t 001404 000000
E27 ITEM O
€28 001406 000000 00G00C 00C003 .WORD 0,3,0.0
£29 0014i4 000000
630 +ITEM O
63! 0014!6 000000 000000 00009290 .WORD 0,0,0,0
£32¢ 001424 000000
£32 JITEM O
634 001426 000000 000000 000000 .WORD 0,0,0,0
£35 001434 000000
£36 JITER O )
£37 001436 000000 0000CC 000000 .WORD 3,0,0,0
£38 001444 000000
£39 s ITEM 14
e40 001446 035172 0O4BS31 0S06IM .WORD  EMI4,DHi4,DTIN,.DFIN

g4l OCI4S4 0S041)
b4z :ITEM 1E




HRINCE
JEKBECE

£43
E4Y
645
BYb
BN7
£4g
£43
650
£3]

c=1i-CEK3C-E
ERRCR F2INTER TRELE

Pll

001486
0014E4

001468
01474

01478
CC1S04

2J1538
001514

Q21516
001524

Q01Eek
001534

001536
001S44

CO1546
00iS54

001556
CO01Se4

001566
Ca157¢

001E76
001e04

001606
C2l614
001616
00ie24

001626
001634

001636
00ie44

001646
001654

001656
00lbb4

00166k
001674

0ClE76

£35231
050416

000030
30000c

C0CC0Y
000020

000Qac0
000000

£0C00C
030020

200003
00acoo

0006000
000000

000C03
000c00

000000
00000c

200000
000000

000000
000000

000030
000829
000000
000000

000000
000000

000000
000000

000000
000000

000000
000000

000000
000000

000000

POP 11 "0 CmliWE DoAY

Q46624

900203

230032

g20cag

€Coaco

000003

000000

C32230

CC3Ca0

ssivalalel

000200

000000

000000

goccoo

00Ccace

600000

000000

000000

cE362C
S-208C

J20Cal

232200

003009

000000

200300

03000C

00coace

200000

000000

000000

000000

000000

000000

000000

sisielalend)

MACYLL 27(722;

EMIS, CMIS,DTIE,DFE

<3712 ERRT

.woRO
JITEM D

JWORD  0,35.0.0
<ITEM D

.WORC C.0,8.C
ITEM 2D

.WORD 0,0,0.0
<ITEM O

.W0RD 0,0.0.0
(I1TEM O

.HORD 0,0.C,0
ITEM O

.WORD 0,0,0.0
<ITEM O

.WORD 0.3,0.C
(ITEM O

.WORD 0,0,0,0
ITEM O

.WORD 0,0.3.0
:ITEM O

.WCRD 0,0,48,C
+ITEM O

.WORD 0,0,C.0
:ITEM C

.WORD 0,2.0,C
JITEM O

.WORD 0,0,0,0
:ITEM O

.WORD 0,0,0,0
(ITEM O

.WORD 0,0,0,0
+ITEM O

.WORC 0,0,0,3
<ITEM O

LWORD 0,2.0,0
-ITEM O

LWORD 0,0,0,0

N

0-CEC-78  11:%8 Frak 14

——— i ———— . e - —wan




MRINDEC-1.-DEKSC-6
JEKBC8.PLL

P
P

PUTUIUTUNU MU 0= 0o 0 p—= po 00 ps pma
MLV~ OO NIoU WY

S S NIV G N NI NN IN N NP NININ)

mn
o

Q01704
021706
001714
0017:8
301724

001726
001734

001736
CO174M

00174E
001754
G01756
001764

0017¢b
001774

001776
602004

002305
002014

002016
0020eH

002026
002034

002036
002044

002046
002054
002056
002064

0020686
002074

002076
202104

002106
002114

002116
002124

FOP 11

- - » a

ERROR FOUINTER TRE.E

000000

0020
336005
02000
000003

000003
GCa00C

000000
Q00000

C0oSceo
00Coo0

000000
000C00

000000
000C20

000030
000Ca0

000000
000000

0000G0
000000

000000
000030

000000
000000

000000
000000
035301
050420

035445
0S0420

03Se12
050420

035734
050420

036060
0S0420

000002

20C320

GacS2C

00CCa0

€a2300

030200

000000

Q00200

002000

00cone

000G00

000000

046650

04eBS0

046650

046650

C46650

0C0030

203000

000000

0ogococe

00o0ao

000000

000000

000000

000000

000300

050836

050636

050636

050636

050836

- e aa

-~ LN KB - L 4 L]
- v"\h; u;"\‘N\-‘v an ""q- I

¢ITEM 3
JITEM O
:ITEM O
+ITEM O
sITEM O
:ITEM G
:ITEM O
JITEM O
JITEM O
ITEM O
sITEM C
:ITEM O

;ITEM O

: ITEM S5
:ITEM S&

: ITEM §7

. HORD

.WORD

WORD

. WCRD

WORD

WORD

WCRD

.WORD

.WORD

WCRD

.WORD

WORD

WORC

WORD

WORD

WORD

s ITEM &0
. WORD

+ITEM 61

WORD

0.0.0.9
0.0,0,0
,0,0.0
0,0.0,0
g,0.0,0
¢,0,0,0
e.0,0,0
c,0,0,0
e,0,0.0

0.0,0,0

MAY L] 27.732)

EMSS, DHSS, DTS5, DF5S

EMSE, DHSE, DTS6, DFSE

EMS7,DH57,0757,DFS7

EMe0,0HED,DTED, DFED

EMB1,DHBL,0T6!L,DF6L

3C-CEC-TB

1.:48 PFadt .S
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. MAINDEC-11-DEKBC-B
ERROR FCINTER "A3LE

. CEKBCB

oo E(of

00 ~3= 3=~ NI~ =~)

NSNS NI N NI NININE NN )
[selvaledlonlio]
LW

~)
0
(o

4N ININININNY
J0 D O 0D 0D CO
n—0L0mo~

~J
J O
LW

-

>-

MUWCOO NI
OC00O00WWO VD
WL+~ OO NN

8C4

Pll

002186
002174

002176
002204

Oueelb
00=z214

002216
0Ce224

002226
002234

002236
0Cz244

002246
002esH
002256
00c2zeH

002266
002274

002276
002304

002306
002314

002316
002324

002326
002334

002336
002344

382

Sﬂﬂég
036338
0S04eY

036555
0S04eu

036752
050424

037335
OS04a4

037417
050424

037634
050424

g4011e
050424

040370
050424

Q406le
gso424

041076
0s0u4eH
Q41362
0s0431

041362
050431

41521
0S0436

000000
000000

000000
000000

0000C0
000000

000000
000000

PP 1] TC CxliRmE

£+8650

o471c2

047204

Q47257

047257

047257

047354

0473c4

047451

000000

000000

000000

000000

SEie3t

CSCes0

Js0es2

gs0e72

050704

osScesbe

050es2

0SOtee

0506k

gcosee

0s0ee2

050720

050734

080750

000030

000000

000000

0000Co

ap amep

CIRGhIST
:ITEM B2
:ITEM 83
:ITEM B4
: ITEM BS
{ITEM BB
:ITEM £7
; 1TEM 70
<ITEM 7]
;ITEM 72
:ITEM 73

; ITEM 74

:ITEM 75
:ITEM 76
JITEM 77
<ITEM O
JITEM O
:ITEM O
sITEM O

sITEM O

o o —_—

12 BRRT | MACYIL 27,73z,
WORD  EMBZ,DM62,0TEE,DFB2
.WORD  EM&3,CHE3,DTE3,DFE3
WCRD  EM&H,DHeY4,DTEN, DFeY
MCRD  EM&S,DH8S, DT85, DFES
.MCRD  EM&b,DHBE,DTEE, DFES
.WORD  EM&7,DHE?,D767,DFE7
.MCRD  EM70,DH70,0T70,DF70
.WCRD  EM71,DH?1,DT71,DF7!
.MORD  EM?2,DH72,DT72,DF72
.MORC  EM73,0H73,0773,DF73
.WORD  EM74,DH74,D774,DF74
.WORD  EM7S,DH75,D175,DF7S
MORD  EM76,DH?6,DT76.0F76
.WORD  EM?7,0H??,0177,0F77
.WORD  0,0,0,0

.MORL  0,0,0,0

.WORD  2,0,0,0

.WORD  0,0.0,0

3C-CE(-78

1i:%8 PASE &




MRINDEC~

CEKB(S

(0 0D O D U0 MO (D D
Papap o P e pspe
SOOI Ly -

.P

1l
1l
002346
032354

00235k
002364

002366
002374

002376
002404

032406
002414

002416
002424

002426
002434
002436
002444

302446
002454

002456
002484

002466
002474

002476
002504

002506
002514

002516
002524

002526
0Ce534

002536
002544

002546
002554

002556
00eSe4

002586

-CEkBC-B

T —— - B T — A G —————— - ——— A

FO® 11.70 CHIHE

ERRCR FOINTER TRBLE

C02C0
020200

000000
000aae

00Ca00
0C0000

000000
000000

00000C
000000

300003
000030

200000
00C000
000000
030000

000Ca0
000000

000000
000000

0000as
0oocao

041657
050431

042006
0s04s0

Q4e2el
050502

Q4c42e
050507

042552
0s0507

042753
050513

000000
0000Q0

000000

000003

020Ca0

0C300C

Q002C

QCO0C0J

000002

00COCC

000can

000000

047551

047613

047675

046531

000000

000000

005000

000030

330000

00C0a00

00002C

00cooa

0030000

000Ca0

0Co0ao0

CCo0aa

000C00

050734

050776

051086

0S11C0

051100

0S1il2

000000

000000

LE X XY

——— -

JLRANCETIC FART |

<ITEM O
ITEM O
:ITEM O
:ITEM D
(ITEM O

(ITEM O

;ITEM O
sITEM O
JITEM O
;ITEM O
; ITEM
s ITEM
; ITEM

- ITEM

. WIRD

. HORD

.WORD

-WORD

.WORD

. WORD

.WORD

. WORD

.WORD

.WORC

.WORD

117

. WORD

120

. WORD

12l

.WORD

122

.WORD

; ITEM 123
.WORD

s ITEM 124

;ITEM O

sITEM O

. WORD

. WORD

. WORD

0.0.0.0
c.0.0.0
0.0.0.0
0.0,0.0
0.0,0.0
0,0,0.0

0.0.0.0

EMI17,DH117,DTi17,.DF117
EM120,0H120,07120,DF 120
gmiel,0H1el,0T121,0F121
EMle2,0H122,0Ti2e,0F 122
EM123,DH123,0T123,0F 123

EM124,DH124,0T124, DF 124

0,0,0,0

0.0,0,0

L02

MRCYLD 27732,

30-0e(-78

11:48 PRSE 7




MIINDEC-11-DEKSC-B

DEKBCB.PII
002574

002576
002604
002606
002614

002616
00ce24

002626
002634

002636
002644

002646
002654

002656
002664

002666
002674

002676
002704

002706
002714

002716
002724

002726
002734

002736
002744

002746
002754

002756
002784

002766
002774

b
7
8 002776
9 003004

003006
003014

A ———— ——— — -

C030a0

43161
gs0s3?

043343
050523

043415
050542

045530
050523

Q45667
050527

046041
050554

046207
050563

000000
000000

000000
000000

043s42
045511

044203
045511

044543
04s5s1l

045105
045511

000000
000000

000020
000000

000000
000000

000000
000000

046372
050575

POP 11/70
ERROR FOINTER T

050244

Q47451

£00200

000000

045446

045446

045446

gHs446

000000

000000

000000

000000

0s0321

- ey
Ho-

GEll3

4}

0s1164

051176

051132

gsliy2

05Si2eH

051244

000000

000000

g4ssle

045516

048516

045516

000000

000020

000000

000000

051272

UHVHE

DIAGNOSTIC PRAT 1

; ITEM 127
-HORD

130

:ITEW
.WORD

; ITEM 131

.WHORD

13
-HORD

133
-HORD

s ITEM
s ITEM
; ITEM 13

4
-HORD

135
.HORD

+ITEM O
.HORD

;ITEM O
-WORD

140
-HORD

141
.WORD

142
-WORD

143
-HORD

+ITEM O
.HORD

. ITEM O
.HORD

;ITEM O
.HORD

. ITEM O
.HORD

; ITEM 150
-HORD

s ITEM

s ITEM
; ITEM
s ITEM

s ITEM

M
MACYIL 27(732)
EM127,DH127,0T127, DF 127

EM130,DH130,DT120,CF120

EM131,DH131,DT131,DF 131
EM132,DH132,0T132,0F 132
EM133,DH133,0T133,0F133
EM134,DH134,DT124, DF 134
EM135,DH135,DT135,0F135
0,0,0,0
0,0,0,0
EM140, DH140, DT140,DF 140
EM141,DH141,DT141,DF 141
EM142,DH142, DT 142, DF 142
EM143,DH143,DT143,0F 143
0,0,0,0
0,0,0,0
0,0,0,0
0,0,0,0

EM1S0,DH150,07150,0F 150




P
. MAINDEC-11-DEKBC-B POP 11 70 Cnlki JImS'ISTIC FRET MARCYLL 27:7321 20-DEC-TE 1l:48 PARGE i°
. DEKBCB.PLL ERRCR FCINTER THEL

923
924
@35
42s 003016 0CSO3T 091:02 START: CLR. _ STSINM

7 .SBTTL INITIALIZE THE COMMON TAGS
328 :;CLEAP THE COMMON TAGS (SCMTAG) ARERA
933 003022 012706 00!100 MOY  #3CMTAG,Rb ;;FIRST LOCATION T3 BE CLEAREC
930 003026 0CSC26 CLR (RB)+ : 1CLERR MEMORY LOCATION
93] 003030 022705 001140 CMP  WSWR,Re ;;DONE?
332 003034 00137 BNE .ob 11 £00P BACK IF NO
¢33 00303 012706 0C1103 MOY_ _#SYACK, SP }1SETUP THE STACK POINTER
934 :: INITIALIZE A FEW VECYORS A
335 003042 012737 02463 0C0020 MOV W$SCOPE,@8IOTVEC ;;IOT VECTOR FOR SCOPE ROUTINE
936 003050 012737 000340 06CJ22 MOV #340,a810TVEC+2 ;:LEVEL 7
937 003056 012737 026736 000030 MOV SERROR, JEEMTVEC’ :;EMT VECTOR FOR ERROR ROUTINE
938 0030BY4 012737 000340 000032 MOV 340, a8EMTVEC+2 ;;LEVEL 7
939 003072 012737 030104 000034 MOV wSTRAP, S8TRAPVEC':.TRAP_VECTOR FOR TRAP CALLS
940 003100 012737 000340 000036 MOV %340, JBTRAPVEC+2;(EVEL 7
94] 003106 012737 030202 0000Y MOV SSPWRDN, I8PWRVEC , ;POWER_FAILURE VECTOR
942 (0D31]4 012737 0OO3YC 000026 MOV 4340, a8PWRVEC+d ;iLEVEL 7
943 (003122 013737 026354 026346 MOV SENDLT,SEOPCT ~ ;;SETUP END-OF-PROGRAM COUNTER
944 Q003150 005037 001302 CLR  STIMES ttINITIALIZE NUMBER OF ITERATIONS
945 003134 005037 001304 CLR  SESCAPE ;1CLEAR THE ESCAPE ON ERROR ADDRESS
546 003140 112737 000001 001115 MOVE  #I,SERMAX :;ALLOW ONE ERROR PER TEST
947 (03146 012737 003146 001106 MOV .,SLPADR :1INITIALIZE THE LOOP ADDRESS FOR SCOPE
48 (003154 012737 003154 001110 MOV #. SLPERR ::SETUP THE ERROR LOOP ADORESS
349 ;:SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
g5g t;EGUAL TO A "-1"  SETUP FOR A SOF TWARE SWITCH REGISTER.
951 (003162 013746 000004 MOV DkERRVEC,-(SP) ;;SAVE ERROR VECTOR
952 003166 012737 003222 000O0Y MOV #64$ JSERRVEC  :;SET UP ERROR VECTOR
953 003174 012737 177570 001140 MOY  SDSWR, SWR ;1SETUP FOR A HARDWARE SWICH REGISTER
954 003202 012737 177570 001142 MOV sDDISP,DISPLAY :;AND A HARDWARE DISPLAY REGISTER
955 002210 022777 177777 175722 CMP #-1,3SHR ;1 TRY TO REFERENCE HARDWARE SWR
956 003216 001012 BNE 668 : 1BRANCH IF NO TIMEOUT TRAP QCCLRRED
957 :1AND THE HQRCWARE SWR IS NOT = -1
958 (£02220 000403 BR 55% : IBRANCH IF NO TIMEOUT
953 (00322 012716 003230 uyd: MOV ¥B5S, (SP) : 1SET UP FOR TRAP RETURN
960 003226 000002 RTI
961 003230 012737 000176 001140 658: MOV SWREG,SWR ; sPOINT TO SOFTWARE SR
962 003236 012737 000174 001142 MOV #DISPREG,DISPLAY
33 003244 012637 0OODOM BeS: MOV (SP)+,a8ERRVEC ;;RESTORE ERROR VECTOR

=]

3E5 .SBTTL _TYPE PROGRAM NAME

966 ;;TYPE THE NAME OF THE PROGRAM IF FIRST PASS
967 (003250 005227 177777 ING 8-l ; ;FIRST TIME?

$68 (003254 001043 BNE  B78 : {BRANCH IF NO

369 003256 022737 Oot424 000042 CMP  #3ENDAD,2s42  ;;ACT-117

470 003264 001437 BEQ 678 : 1BRANCH_IF YES

971 003266 104401 003274 TYPE 688 $1TYPE RSCIZ STRING

972 003272 000434 BR 73 :1GET OVER THE ASCIZ

2 1688:  -ASCIZ (CRLF>'MAINDEC-11-DEKBC-B PDP 11,70 CACHE DIAGNOSTIC PART 1°<CRLF)
975 s THIS ROUTINE SAVES THE TOP 1500 (DEC) WORDS OF THE FIRST 28K OF
976 :MEMORY. THESE LOCATIONS SHOULD CONTAIN EITHER 1HE MONITOR OR THE
977 :LORDER WHICH LOADED THE_PROGRAM. NOTE THAT TO RESTORE THIS PART

978 :0F CORE, THAT IS TO RESTORE THE LOADER OR MONITOR, RLL THE USER

—— - et e P ——— — ——————-  —
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'lﬂll“\p 44 TVLRAWNY T .lﬂ' Ab'TW LI\ Vi wWwai iy TR 3 1R, 734 B\ O’ W VRVTIO 'Y ¥l -J Ay Cow
N -N- IO *VoF DRa5EQm avE F
CLE ¥_87 50 1S TYPE ?% (CONTROL - mILE THIS PRIZEAY IS R wu;
3ss Jemis AlLL AUTCHRTICALLY REST .F 'Hé S-p BIRT IF MEMIE( 5 1T CTACE
£3; :2EFZRE THIS PROSRAM whS STARTES! AFTER THE MCNITOR (CR Loacss; MRS ZEEs
FH , L :RESTORED TH!S PRCGRAH WILL HALT.
383 2533ed 9s8g3n izt OB NG xn REMENT THE FLAG uugfﬂ xngxcnrss
384 333372 23iIT3 ’ rﬂp TRER OR NOT TuE T0
385 1~ THE FIRST 28K WAS_BEEN SAVED.
986 C033T2 CI3TIT DLIIEC 13 MOY J8TKVEC,MINTTY savzo;ns INITIAL CCHTENTS CF THE TT¢ WEYBCASS H
=1
SE8 2043 Q18783 2g2T34 »oy 801590, R0 gr NOT THEN SAVE IT.
S69 ZIC3¢04 013701 OSIz:: Moy sa0tTomMdu Ry CAVE 17 AT THE BOTTOM CF THIS PRCGRAM.
331 Q03WI0 012702 162223 M3y 81£0000, R2 :SET THE ADDRESS GF THE END CF THE MONITCR.
591 CO34I4 01422l '3 MV -LP:) C(RLe :SAVE 1500 (DEC) LOCATICNS (WORCS)
952 0T34l (077032 ) ce RJ, 1§
993 003420 C:2737 0D2CN4 ITPPTC Tee: ALY 844, an 777 :SET TO SYNC SCOPE (OSCILLOSCOPE)
ggg :ON A NOP INSTRUCTION.
995 003426 [12737 031130 000262 .oV SRESMON, J8TKVEC :SET UP THE KEYBORD INTERRUPT VECTOR.
997 Q03434 012737 oocggg 000062 MOV .;qo dstkvEC+2
998 003™42 00S0%7 175 C_R -MGKE SJRE THE BUFFER IS CLERR
1333 003446 152777 000100 175470 Bica 88176, ISTKS :TURN ON INTERRUPT ENRBLE FCR THE KEYBCARD.
1031 003454 0i12727 0304?74  D00OOM MOV sCPSPUR, 98ERRVEC :SET UP FOR UNEXPECTED ERRORS.
100 004B2 D13n37 J3Ceez COOIIY MOV SPUR, JRCACHVEC
4 -
1
1008 (REEERERE AR R AR RRR AR E AR RR R ERRR AR R R R R R ARERRFRERPR AR GRS
iBSé iTEST 1 CRCHE REGISTERS RESPONSE TEST
'4
1008 !REFERENCE EACH CRCHE REGISTER MAKING SURE SUCH
§9?3 !REFERENCES 00 NOT TIME OLT.
1011 iil!!l!ll!l!!iiil!llllililli!liiillllll!liill!li!li!i9*9#*!!9!5
1012 002470 000004 %q- SCOPE
1013 003472 012737 0ooJ4] 001302 MOV 840, STINMES ::00 40 ITERATIONS
1014 000001 JA=§TN-1
1515 +SET THE SKAD REGISTER
;gi; 003500 012737 004044 030846 MOV 87572, SKAD :IN CRSE THE TEST RBORTS.
1018 003506 113737 001102 Q01232 MOVB  STSTNM, STMPO
1019 003514 012737 030522 000I:4 MOV 8SPUR, 88CACHVEC ;EXPECT NO PARITY ERRIRS.
1620 003522 012701 0310S6 MOV s JAF(G,RI :CLEAR THE REGISTER FLRGS
1021 003S26 012700 GOOO1 MOV 814, RO
1022 003632 0455021 pug CLR (R1 Y+
1023 00353 (77002 <0B RO, 64$
1024 003536 013737 000004 003&}d4 MOV JsERRVEC,  JATMP ;SAVE THE OLD CONTENTS JF VECTOR ERRVES.
{852 00354 Q012757 003616 000CO4 MOV 8JRERR, JUERRVEC ; EETTSE THE TIME OUT
118
1327 D03%S2 012700 177740 MOY 8LOADRS, RO
iggg 003586 01:#737 003564 00110 MOV sJR1, SLPERR
1030 003564 00C240 JAi: MOP :FOR SCOPING WiTH AN OSCILLOSCOPE!
1031 003%e6 005710 M3 (RO} : REFERENCE EACH CACHE REGIST:R
%ggg :MAKING SURE EACH DOESN'T TIME oJT.
1234 003570 062700 000002 I62:  ADD 82, FC




r MRINDEC-11-DENEC-B

, cEKBC8B

193¢

Fli
023874

- w ¢

003850

003s0¢
203610

SCab1M

003516

003702
003704

003706
003712
003714
003722
003724

003726
0323732
003734
003742
003744

003746
003752
003754
003762
003764

003766
003772
003774
004002
004004

004006
0g4012
00401M
004022
004024

004028

*1
L'

Tl b1
i i

Lok Ended’
Awat ! &

000401
000000

BTP 1
cHomE RE

1777277

177742
177777

177744
177777

177746
1727777

177750
177777

177752
177777

[ I - s

H'\
Je o

E

mommay

I PPN By

1777€Eb

020004

001242

031056

C310&0

031082

031064

031070

C ANC GC 7O
CPU EFRCRS.
THET R CHOH

SuT!

SiRateSTIS FART | ROYLL 2T TEE4 ZI-TEC-TR Lo:vt
RESSoNSE TEST
P &2 aHITMIS
8os Al
183 MOV JATMP, J8ERRVE. [RESET THME oPu TRAF VELTIF.
I Tapont
JAT™B: .WORD D :CAVE THE OLD CONTENTS F
‘VECTOR ERRVEC MEFRE.
JRERR: BIT 820, 38CPUERR
BNE JAERR! :MAKE SURE THE ERROR
JRERRC: MOV JATMP, sERRVEC  :1F NOT RESET VECTCR ERRVE
] INP SERRVEC : THE ROUTINE WHICH MANOLES
CRERRL: CMP (SP), 8]R2 :OTHERWISE REPORT THE FACT
BNE JRERRD 'REGISTER REFEREMCE TIMED
MOV (SP)+ STMP]
157 (5P)+
MOV RO, STMP3
MOV 877, STMPY
CMP RO, 8LORDRS
BNE JAERR2
MOV 8-1,LORFLG
18: ERROR 55
B8R JRERRS
JRERRZ: CMP RO, #HIADRS
BNE JAERR3
MOV 8-1, HIRFLG
18: ERROR  Sb
BR JAERRS
JAERR3: CMP RO, SMEMERR
BNE JAERRY
MOV -1, MMRFLS
18: ERROR 57
BR JRERRY
JAERRY: CMP RO, 8CONTRL
BNE JAERRS
MOV 8-1,CONFLG
18: ERROR 60
8R JAZRRY
JRERRS: CMP RO, SMAINT
BNE JRERRE
MOY 8-1, MANFLG
15: ERROR bl
BR JRERRS
JRERRE: CMP RO, SHITMIS
BNE JRERR?
MOV $-1,HIMFLG
18: ERROR &2
BR JRERRS
JAERRT: HALT LE
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. MAINDEC
B.
1

sfaldakcie
024034

004340

wellel L

004046

004054
004082

004070
004072
C04074
004102
004106
004110
004114
004116
004120
004124
Q24130
004132

004134
004124
CJ4140
004144
004146
004154
n04162

004164
0g4164
004170
004172

0042e0

-0EKgS-8

Tl

C3s337
el ey

Qasl:zr

22208y
3383z

012737
12737
12737

04416
104417
012737

1
0
l

- ~re edee mer e wenw - - - - - - - - - o——— - - - e A . —— CUE——— — - & G — . o . S——

FOR 11
<aoHE R

LT TEE
okl Tl

bwewe! W

234200

001102
030322

177750
1777¢0

001236
001240

177777
177727

001236
177777

P w"»H

taitt

030848

0J1232
000114

0Cl1li0

031064
031086

031064

tR

CIRGNCETIC FRET MEIWLL 2T Tz, 2l-lET-TE lli48 REGE 22
RESPONSE TEST
JRERRS: CLK s BLFUERR

JMP JR2
JRDONE: CLR 48CPUERR ; OONE!
D REERRRERRRR AR RS E R AR R R R R R RN AR R RN RPN R RDEPIFRIII LR85 49
:4TEST 2 vACHE REGISTERS DATR PATH, RERD ZEFJES TES™

1

:#THIS TEST CHECKS THE ABILITY OF THE CACHE REGISTER

: 3DATA PATHS TO PASS 0°'S BY FIRST WRITING THEN RERDING

::n's QT THE CONTROL AND MARINTENANCE REGISTERS.
:-i!!li!!il!!l!!ll#iillilll!iil!llil!!!ll!!!llllllill!!ifflf’f!94
t812:  scoPe

JB=%TN-1!
. :SET THE SKAD REGISTER
MOV aTST3, SKRD :IN CRSE THE TEST RBCRTS.

MOVB  STSTNM,STMPO
MOV 8SPUR, 48CACHVEC

SKPBCN +1F THE CONTROL REGISTER IS BAD SKIP THIS TEST.
SKPBMN . IF THE MAINTENANCE REGISER IS BAL SKIP TEST.
MOV 8281, SLPERR
JBl:  CLR S8CONTRL :WRITE ZEROES )
NOP :FOR SCOPING WITH AN OSCILLOSIUPE!
MOV 28CONTRL , RO :READ. ZEROES
15T RO
BEG JBDONE

J82: CLR JSMAINT
MOV OBMAINT, R1
157 Rl

BEQ JBERRZ

JBERR!: :ECTH RERD CERCES FRILED.
MoY RO, $TMP2
MOV R1,$TMP3

13: ERROR 63
MOV -1, CONFLG :SIGNAL BAD REGISTERS
MOV 8-1 MANFLG
eR JBOONE
JBERR2: :ONLY THE READ OF THE
MOV RO, $TMP2 : CONTROL REGISTER FRILED.
18: ERROR &M
MOV 8-1,CONFLG
JBDONE : :DONE! !
;-i!ll!ill*iiill!!!li!ll*il!li*ii**lli!iliiil!ill!ll*i’iiiiifiiff
;ﬁrssr 3 CACHE REGISTERS DATA PATH, READ ONES TEST

: #THIS TEST PERFORMS A READ OF BOTH THE HIGH ORDER AND
; #LOW ORDER ERROR ADDRESS REGISTER. THIS IS DONE TQ MAKE
; #SURE THAT THE REGISTERS' DATA PRTHS CAN PASS ONES. NOTE THAT




——— e e

MAINDEC-11-0Er3:-5
J

cEKBIB.FiL

1187

[
[ ot
p -
o

~NOO OO O O N LA UILIUILN
NLW— OOV L WMNe— O WOm NU"U‘-CU%H O -ao'm.:wnm»ouf)

D—‘.—..—O.—lb—‘MP—‘HD—-.—".—‘D—‘.—"—‘H.—'F—'.—'.‘-‘.—‘.—‘D—'HHHFGO—-D—.—"'HH.—OD—-’-"-‘H‘-“—‘.—'.—"—‘H.-"-HFCH'—"-‘H

Dn 5t Pt Pt Bt s B Bt Bt Bt Brace Bt Bt Bt e Bt Bt Bt s s B 0 Bt B Pt Bt Pn P Pt o Pt Pt Bere Pt 2 Pt et Pt Pt o Pt P et B =0 B 6 Pt it et Bt Bt P

D0 O OO DO D W00 MM A0~ NI NN NN

OO L wh— 0O o3

0Ju224
004226
004230
004236

Op424Y
00424E
B0Y252
004256
Q04262
004264
604270

004272
004300
004304
004310

004332
004334

004342

004342
004344

~
hd

012737
010037
010137
104065
022700
001403
012737
222700
001403
012737

—rm wta o e

177777

00424y

177740
177742
177740
000003
004310
001236
001240
000003

177777
177740

1?7777

Ca1332

030646
001232

O
o~
o)
=)
ofx

QCle3d

831086

031060

000004
012737 000004 001302

000004

s
]

ST Ead
STH ENTH, REWCS

:2THE LOW QRCER

H

[ @8 1 4B ]

2
H

:#0C0003; THIS _EAVES THE DATA PATH LINE'S

C

INES “EST

£od

MRCTLL 27

- - - S et ) R S oS e @ e o e s = D p— i—— —_—

- - i P oY ol ol L d [] -~ S o -
r22)  32-CEC-TE ll:d& ERLE ZE

RDDRESS REGISTER SMOULT CONTAIN A
;2177740 GND THE HIGH CRDER REGISTER SHOULD CINTAIN

BITE 2,2 ANl =

: »UNTESTED FOR THEIR AVAILITY TO PASS ONES. THIS WI.L
:2BE CHECKED IN THE CCUNT PATTERN TSTM.
K

:'l*il*liiilil!ili*iiiiillil*i!ll!!Ql*l*iil!!il!i!l*’!’f’llf09*&9

$473:  scoee
MOV

<o=§TN-!
MoV
MOVE

SKPBRD
SKPBER
MOV
MOV

NOP
MOV
MOV
CMP
BNE
CMP
BEQ

MoV
MOV
MOV
ERROR
cHP
BEQ
MOV
cHP

BEQ
MoV

JCe:

JCERR]:

1%:

cE:

JCOCNE:

#40,STIMES

8TSTY, SKAD

+: 00 40 ITERRTIONS

:SET THE SKRD REGISTER
:IN CASE THE TEST RBCIETS.

STSTNM,STMPO

; IF
; IF

s-1. JeMEMERR

sJCl, SLPERR

38LOADRS, RO
38HIADRS R]
8177740, R0
JCERR1

83, Rl
JCOONE

215, $TMPL
RO, $TMP2
R1,$THP3
65

83, R0

2%

$-1. LOAFLG
8177740, R0
JCOONE
8-1, HIAFLG

THE ERROR RDDRESS REG 1S BRAD SKIP THIS TEST.
THE ERROR REGISTER IS BRD SKIP _THIS TEST.
:MAKE SURE THE ERROR REGISTERS ARE UNLOCKED

:FOR SCOPING WITH AN OSCILLOSCOPE!
;READ THE REGISTERS.

:BARC CRTR WRS READ FROM THEM!!

: DONE!

S RNRAREREREXNEXAEEABREEERERRRER LR AR RREERRER LR A ERERRRR LR R 2R

s $TEST 4
1 ]

CACHE CONTROL REGISTER COUNT PRTTERN TEST

' ¥THIS TEST RUNS R COUNT PATTERN THROUGH THE CACHE CONTROL
: sREGISTER FOR THE PURPOSE OF CHECKING OUT THE

! ¥DATA RELIABILITY OF BOTH THE REGISTER BITS AND THE

: ¥DATA PATHS LINES.

X

:'l*lll!*l*!ll!*ll!lll*ll*i**l!ilii#*i*ll*ililliliii!t*i!fiiili!Q

t&1y:  scope

MOV
JD=8Th-1

¥4, STIMES

;00 4 ITERARTIONS

— e — mw—— e e ——— ————
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' .-kaws DI :

1223
224

1236
120
1208

[y
uruen
 &p ]
«J0

Pos e Pt s Bt Pt et Do P 5 Pt e
furururOrDVN)

Ba st bt Pt oo P o e P P e
OVO~ I VN LW

n

£C438¢e
0043¢0

04366

004370
QO4374
004376
DO4+404
024406
004410
004412
004414
004420
004422
004424
004426
004430
004432
004432
004436
004442
004446
004450
OC44SE
0044890

004460
004462

004470
004476

004504
004506
004510
004514
004522

0C4530
004534

M

1

(')

heh
o
-

1137

104415

012703
005002
01273

000840
010210
01100}
010203
042723

cCO004
012737
0C000s

012737
113737

104416
104420
005037
012737
012737

012700
012701

epe 1

<RoHE ¢

CI44ED

gallae

17774E

SCH4CH4

177723

000040

00cS0l2
golig2

004702
CO0CIN
004514

004540
00000

- Q.-
rQ ol

C3le4e
J2123z

L9
> -
>
[ =)
[ gn)

()

O
(%)
> -
€«
o
£

0ci30e

030e4b
00lzs2

B - Gt S e e B B S e e— —— - i o ey § o ey w— - -—

FO4

- -'IRuNGS’I» FeRY MARCYLL 27 T32i 30-CEC=7B 1i:8S Froz 29
ONTR.. RESISTEN COUNT PH..ERN TEST

:SET THE SKkmD REGISTER

MOV 8TSTS, SKAL IN CASE THE TEST m32RTS
MIVB  STSTNM,STMPS
EKFBCN +IF THE CCNTROL REGISTER IS BAS SvIP Tmeig TES™
MOV 8CONTRL ,RJ
CLR R2
MOV 8J01.SLPERR

I0l:  NOP :FOR SCOPING WITH AN OSCILLGSCCPE!
MOV R2, (RO) ‘WRITE THE REGISTER.
MOV (Rb) Ri :READ BACK THE REGISTER ANDG MAKE SJRE
MOV R3 :THE DRTA IS CORRECT.
BIC :1777co R3
CHP R3,R]

A BNE JOERR1

Jpe: SOB R2, J01
CLR (RO
BR JODONE

IDERR]: :REPCRT THE ERRCR!
MOV R2, $TMP2
MOV RI.3TMP3
MOV R3)3TMPY

18: ERROR 86
MOV 8-1,CONFLG

Jo2

BR
JODONE:

R s321s 2222222222222 22 2222222221222 2222 22223222232

&rssv 5

CACHE HIT/MISS AND CONTROL REGISTER SIMPLE MISSES TEST

!THIS IS A TEST OF THE HIT/MISS REGISTER AND THE
; #CONTR. REGISTER'S ABILITY TO FORCE MISSES. ZEROES ARE
iFLOGTED THROUGH THE HIT/MISS REGISTER.

*i**ll*!***l*i*i*****i*li*i*iil*ii*!i‘**ii!**i**!i*i*i*!i**ii*i!

térs

KB=%TN-1

KBl:

SCOPE
MOV #40,8TIMES ; ;00 40 ITERARTIONS
:SET THE SKRD REGISTER
MOV #TSTE, SKAD ; IN CRSE ThE TEST RBURTS.
MCVB $TSTNM, $TMPO
SKPBCN ; IF THE CONTROL REGISTER IS BRD SKIP THIS TEST.
SKPBHM :IF THE HIT/MISS REGISTER IS BAD SKIP THIS TEST.

CLR KBFLG
MGV $MOM1, J8CONTRL  ;FORCE MISSES TO BOTH GROUPS.
MOV #KB1, $LPERR

MOV #KB2, R0
MOV 820, Pl
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GOR

M3INCES-11-DERBI-E SLE .1 " 1&I=E IIRSNISTIC FRRT MACYL] 27.732) 230-TEC-TE 1i:48 FAGE &S
CExBlS.511 15 J83mE WY TIEEAND IONWTROL asuxcrsn SIMF.E HI:CES TEST
.253 324540 005720 .82: 181 (RO}e
igso oa:s:s "132 5ue R1.kB2 R —
- o l' v
1551 82133 BRREUS N3P
1263 004550 000240 NOP
1264 004SS2 000240 __ NGP
1965 004584 Q13702 1I°TTSE MOY J8HITMIS.RE :SHOU.L HAVE REGISTERED
;sgg 004560 0C10S! BNE KBERRI :SIX MISSES.
1268 0O4SB2 012737 2J04S62 O0CiIIC KB3: MOV SLPERR
i2e9 004570 012737 0000S4 (7746 MOV nsxn011 S8CONTRL .SELECT GRCUP CNE, MISS GRGUP
1370 DQ4576 012700 0OMEZS MOV SKBY ; ZERO AND GRCUP ONE.
1271 004602 012701 &oocel MOV 820 hx
1272 004636 005720 KBY:  TIST (ROJ+
1273 004610 077102 SO0B R1, KB4
1274 004612 000240 NOP
1275 00MBI4 (000240 NOP
1276 004616 000240 NOP
1277 004620 000240 i} NOP )
1278 004622 013702 177752 MOV JsHITMIS, Rz :SHOULD HAVE SIX MISSES.
fgéu 004626 001035 BNE KBERR2
1581 004630 012737 004630 OCI110 KBS: MOV #KBS, SLPERR
1282 004636 012737 000034 17774 MOV nsonbnx J8CONTRL :SELECT GROUP 0, MISS GROUP O
1383 004644 012700 0ON&SH MOV :AND GROUP 1.
1284 0Q46S0 018701 000320 MOV ceo él
1285 (004654 005720 KEB: TSI (RO} +
1286 DOO4eSe 077102 08 R1,KBS
1287 004660 DOO240 NOP
1288 004662 000240 NCP
1289 DO46E4 000240 NOP
1290 004666 000240 i NOP _
128] 004670 013702 177752 MOV S8HITMIS,R2 :SHOULD MAVE SIX MISSES.
1262 004674 001021 BNE KBERR3
1993 0C4b76 000i37 02475+ IMP KBOONE
1294
1235
‘53% 004702 00OCOOC kBFLG: .WORD O :ERROR FLAG.
d
1298 [OQ4704 KBERRI: :GOT HITS WHILE FORCING
1299 004704 010237 001236 MOV R2, $TMP2 ‘MISSES TO BOTH GROUPS.
1330 004710 104072 18: ERROR 72
1301 004712 052737 000001 004702 BIS 8170, KBF._G
1302 004720 000720 BR KB3
1303 004722 KBERR2: : G0 HITS WHILE FORCINZ
1305 004722 010237 001236 MOV R2,$TMP2 *MISSES T0 BOTH GROUPS
1205 004726 104073 18: ERROR 73 : AND SELECTING GROUP 1
1306 004730 052737 000002 004702 BIS $BIT1,KBFLG
1207 004736 000734 BR KBS
1308 004740 KBERR3: :G0 HITS WHILE FORCING
1309 004740 010237 001236 MOY R2, $TMP2 ‘MISSES TQ BOTH GROUPS
1310 004744 104074 18: ERROR 74 *AND SELECTING GROUP 0.
igié 004746 052737 000004 004702 BIS $BIT2,KEFLG
1213 004754 005037 177746 KBOCNE: CLR JUCCNTRL
1314 004760 022737 000007 004702 CHP 87, KBFLG . IF THE TEST DETECTED
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HOH

» MRINDEC-1.1-[EKBI~B PCP ? oooE TIRGNCETIC SRRT MACYLl]l 27 ,321 20-0ET="1  Llimz Rl ZI-
, DEKB(B.PLI 18 CRCHE HIT-MISE =MD CONTROL REGIS En SIMPLE MISSES TEST

1315 00«47ep B01003 — ENE »302 +HITS FCR ALL CF “HE

13.6 00577 Di2?37 177OFT  231:04 oV g-1 MIMS 2 : THREE CONDITICH LSED h

1317 : THE CONTROL REGISTER

1218 +SIGNAL R BRD HIT/MI

1218 REGISTER.

1320 Q0ON778 QC8737 CoMTCE n2D2: TS7 vcfhs IF LESS THEN THREE (BUT

1321 Q05002 QQj+423 ___ = __ BEJ KBC3 HORE THAN ZERQ) CONTRL

1322 008304 Qi2rar ITvTTT ZZillh MCY :-1.CCNFLE :PATTERNS FAILED SIGNAL

1323 _ . ﬂ 8AD CONTROL REGISTER.

;ggg £os01:2 K2D3: :00 E!

4w

132¢ (R AR R R R R R R R AR E R R AR E R R AR AR R AR E AR ERRER PR B R RSN EEEL 222

iggg *TEST 6 CARCHE HIT/MISS AND CONTROL REGISTER SIMPLE wIT TEST

1323 !THIS IS A TEST OF THE MIT/MISS REGISTER AND THE

133C !THE FORCE MISS BITS OF THE CONTROL REGISTER.

1331 *uHﬂT IS DONE IS TO SEE IF ANY HITS AT ALL RRE

1332 rPOSSIBLE WITH THE CONTROL REGISTER CLERRED. TMEN THE

1333 !SRHE IS DONE WITH EACH GROUP DISABLE ONE RT R TIME.

1334 !BY DISABLED IS MEANT THAT THE FORCE MISS BIT IS SET

1335 :#IN THE CONTROL REGISTER FOR THE DISABLED GRCUP AND THE

iggé iFORCE SELECT BIT IS SET FOR THE OTHER GROUP.

4

1338 !!!*l!*lll*!!i!il*!*!***!i!!l!*l*i!!**i*il*i**l***lii*i*ii*tfii

1233 005012 CCICo4 féTa- SCOPE

.30 COS0l8 Q012737 000040 001302 MOV #40,$TIMES :;0C 40 ITERRTIGNS

1341 003006 KA=STN-1

1342 sSET THE SKRD REGISTER

;gqa 00802z 012737 008362 0C20648 MOV #TST7, SKRD IN CRSE THE TEST REORTs.

43

%g:g 0CS030 1:13737 00lice 001232 MOVB $TSTNM, $TMFD

1347

1348 005036 10441E SKPBCN + IF THE CONTROL REGISTER IS BAD SKIP THIS TEST.

1349 (00S040 104429 _ SKPBHM IF THE HIT/MISS REGISTER IS BAD SKIP THIS TEST.

1350 005042 005037 005246 CLR KAFLG

1351 005046 005037 17774¢ KR1: CLR a#CONTRL +BOTH GROUPS ENRBLED.

1352 005052 012737 005046 001:10 MOV #KRL, SLPERR

1353 00S060 012700 005070 MOV $KA2 RO

%ggg 005064 012701 000020 MOV 820,R]

1336 005070 005720 KRE: 187 (RI)+ +SET UP HITS IN BOTH

1357 005072 077102 <08 Kl,KR2 s GROUPS

1358 00S074 000240 NOP

1359 005076 000240 NOP

1360 00S100 000240 NOP

1361 005102 000240 NOP

1362 005104 013702 177752 MOV J8HITMIS, R2 s SHOULD HAVE ALL HITS.

1363 005110 022702 000077 CHP %77 .R2

{ggg 00S114 0010SS BNE KRERR!

1366 005116 012737 005116 CO11I0 KA3: MOV #KA3, SLPERR X

1367 00Sled 012737 000044 177746 MOV lSlHﬁ J#CONTRL ;DISRBLE GROUP ZERO.

1368 005132 012700 005142 MOV 4, RO

1359 00S136 012701 000020 MOV IED kl

1370 00Si42 005720 KAY: TST (RO}+ ;SET UP HITS IN GROUP 1

—
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ST Etwfus—  torm

Pospapop—sp—spap s

370537071 "

1410
1411
1412
14,3
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426

e (2

00Se4s

005250
00S250
005254
005256
005264
005266
005266
00Se72
005274
005302
005304
005304
005310
00s31e
005320
00S324
005332
005334
005342

COS3u4
00s3s2
00S354
005362

000137
000202

010237
104087
052737
000714

010237
104070
252737
000732

010237
104071
052737
005037
022737
001004
012737
000407

032737
001403
012737

177752
0c0a77

003320

0C123b
£00C01

031236
lalslahay

001236
000004
177746
000007

127777

000006
177777

{7
~i
~Jo -
ST
o -
oo

C25246

00s24e

005246
005246
031070

0Cte24s
031100

CIRGNISTIC PART | 27 T332, Z2-TEI-TL 1L:ME FeiE
AND CONTRQ asuxsrzn SIM TEST
SJB Rl.rav
NOP
NOP
NOP
NOP _ .
MOV alHITHIS R3 sSHCULD HAVE ALL HI°S.
CMP
BNE mehna
KRS: MOV KRS, $.PERR A
ggg lSOHlkaQCONTRL :DISABLE GROUP ONE.
MOV %20 ﬁl .
KRG TST (RO} + :SET JP HITS IN GROLP ZERC.
SOB R1,KAE
NOP
NOP
NOP
NOP A
MOV WHITMIS.R2 : SHCULD HAVE SIX HITS.
CMP 877 .R2
BNE KAERR3
IMP KADONE
KAFLG: .WORD O : ERROR FLAG.
KRERR : :FAILED TO GET HITS
MOV Re,$TMP2 ‘WITH THE CONTROL
1§: ERROR &7 :REGISTER CLERR!
BIS $BI70, KAFLG
BR KA3
KAERR2: :FAILED TO GET HITS
MOV Re, §TMP2 :WITH THE CONTROL REGISTER
18: ERROR 70 :SET TO FORCE SELECT GROUP
gés :géTl,KRFLG :JNE FORCE MISS GROUP ZERC.
KRERR3: :FAILED TO GET HITS
MOY RE $TMP2 :WITH THE CONTROL REGISER
18: ERROR :SET TO FORCE SELECT GROUF
BIS sexra KAFLG : ZERO AND FORCE MISS GROUP CME.
KADONE: cLR 28CONTRL
CMP 7 KAFLG :IF THE TEST FAILED FOR ALL
8NE KRY2 : THREE CONDITIONS OF THE
MOV 8-1 HIMFLG : CONTROL REGISTER SIGNAL
BR KAD3 ‘A BRD HIT/MISS REGISTER.
KRD2: BIT %6, KAFLG . IF THE TEST FAILED ONLY WHEN
BEQ KRD3 :THE CONTROL REGISTER WAS SE”
MOV 8-1,CONFL2 'SIGNAL A BRD CONTROL REGISTER.
KAD3: DONE! !

SHRAREREHERSHEIEINIIIIHERR IR RN R AR AR R AR R AR £ 2
iTEST 7 CACHE CONTROL REGISTER, FORCE SELECT-FORCE MISS, GROLP O TEST

*THIS IS A TEST OF THE CONTROL REGISTER FUNCTIONS
:#0F FORCE MISS AND FORCE SELECTION. AN RDDRESS IS




NRINDEC

DEKBCB. P

1427
1428
1433
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
144G
144]
1442
1443
1444
1445
1446
1447
1448
1443
1453

1462
1463
1464

14E6
1467
1458
i9e9
1470
1471
472

473
lH?H
i47S
1476
1477
1478
1479

.ﬂol
B2

£os3ee
00536+

00s37e

005+00
005406

0OS41Y4
005416

005420
00S424

0GS460

00S4&4
005472
005474
0CS476
005504

005506
Q0SSN
ggsse2

00SSay
005530
00SS34
005540
00S542
QOSS44
nQssse

00SSSH
QOSEED
9CSSe2

0ee0as
212737
020007

012737

113737
012737

104416
104420

012700
042700
010001
062701
010137
005037
010002
062702
010237
005037

012737
00S711
005711
032737
001007

012737
0i2737
104075

012703
042703
010337
005712
00S712
032737
001006

010337
104076
012737

00lige
g33se2

0esr10
176003

140000
001252
001254
142000
001256
301260

000344

0C3Glg

0G200!
0CO0H

00003C
000017
177746

000910

0Cleu40
1?7777

201302

030646

001232
00C114

C01236
CO1e40

177752

031100

T| ]n...r
Wﬁqul e’?(732) 20-CEC-TB
,EgEbT FORCE MISS, GRCLP O TEST

|
ER.
:#MADE A HIT IN GROUP ONE: THEN ANCTHER ADDRESS, WHOSE
. #HIT WOULD BE MUTUALLY EXCLUSIVE WITH THE rxnsf ADDRESS
+#IN ONLY ONE GROUP, IS nno; HIT WHILE FORC

:*SELECTION OF GROUP 2ERQ; THEN THE rxnsr ADCRESS
+#1S STILL A MIT IN GROUP'ONE; FINALLY TURN ON THE FORGE
:*MISS GROUP ZERO BIT AND SEE IF THE SECOND ADORESS'
&HIT IN GROUP ZERO CAN BE FORCED TO A MISS.

****li***!!*i!i**lii***i*!*i**il**i*l**lﬂl******i**iif!!***tif9‘

3" FART
T kot

‘QT, SCOPE
MOV 240, STIMES ::00 40 ITERATIONS
KD=§TN-1
:SET THE SKAD REGISTER
MOV 87ST10, SKAD +IN CASE THE TEST ABCRTS.
MOVB  STSTNM. STMPO
MOV RSPUR, J8CACHVEC ;EXPECT NO ERRORS.
SKPBCN :IF THE CONTROL REGISTER IS BAD SKIP THIS TEST.
SKPBHM :IF THE HIT/MISS REGISTER IS BAD SKIF THIS TEST.
KID: MOV #KTMP2D, RO :DETERMINE THE TEST LOCATIONS.
BIC #176003.R0
MOV RO,R1
ADD sTESTRI.R!
MOV R1,3TMPIO
CLR §THP1]
MOV RO, R
ADD sTESTR2, R2
MOV R2,$TMP]2
CLR $TMP13
K2h: MOV 8S1M0, 28CONTRL ;MAKE (R1) A HIT IN
18T (R1) GROUP GRM.
157 (R1)
BIT %10, ISHITMIS
BNE K30
:REPORT ERROR, UNRBLE
MOV %1, STHP2 :GET A HIT IN'GROLP GRM.
MOV cslnc §TMP3
18: ERROR
K30: MOV $S0M1,R3
BIC 817,R3
MOV R3, 48CONTRL : FORCE SELECT GROUP GRS.
15T (R2) ‘MAKE (R2) A HIT IN GROUP
57 (RE) : GRS.
81T 810, J¥HITMIS
BNE K40
:IF NOT, ERROR UNRBLE TO
:GET A HIT IN GRGUP O
MOV R3, $TMP3
18: ERROR 76
MOV 8-1,CONFL2

——— ——— —— —— ———— — -




MOINJEC-11-DEP3C-B

cE~E(S

.43
1484

1188

Pll

<S5-°C

C35574

Bogeos

205606

00S6190
00S616
Q0seed
00S626
005630
Q0S4
00se40
COSE44
005646
00SbSH

00S6S6
00SE64
00s670
00s672

005700
00S704

00S706
0os71c

00s7i2

005722

005730
005736

005744

L &

L

CCSQ37
00024C

gazed

001018

0i2737
012737
104077
000%24
012703
042703
010337
00S71e
032737
001411

012737
010337
104117
012737

00s037
000402

0Ca00a
0cogacs

00000M
012737
000010
012737

113737
012737

104416

‘e S BSAm B bt S D G ——— A G —— — - .

. A

PCR 11 "0 IalME CIRGNGSTIC PART | MRCY1l 27(732)
SACRE CINTRIL RESISTER, FOPRCE SELECT-FORCE MISS, GROUP O TEST

13 k40:  CLR 28CCNTRL :NGW MAKE SURE (R1) IS L
R R H L e
L H 9
s2301 e B WWawmas i3 00haS HATWARECROHE
BNE KSD :GROUP 1 WASN'T WRITTEN
sWHILE FORCE SELECTING
) : GRJUP GKS.
0S2021 201236 MOV %1.$TMP2
CSC320 £9:240 MOV %0, $TMP3
18: ERROR 77
ER K&D
000244 KSD:  HOV $S1MO,R3 :NOW SEE IF YOU CAN
000C63 BIC 863, R :GET A MISS AT (R2)
177746 MOV R3, JsCONTRL :BY FORCING MISSE
TST (R2) :TO GRS.
000C10 1777S2 BIT #10, 38HITMIS
8EQ K&D :SHOULD BE A MISS,
: OTHERWISE ERROR!
300000 00123t MOV 80, $TMP2
00124C MOV R3 §TMP3
18: ERROR 117
177777 031i00 MOV 8-1,CONFL2
177748 KeD:  CLR J#CONTRL
BR K7D
KTMP1D:.WORD O
KTMP20: .WORD O
K7D: : DONE
HH EEEEREEEFEEEEER SR AL R ELEF LR RS R LR R AR R RE LSRR EEREREE AL ER R R RN
::resr 10 CACHE CONTROL REGISTER, FORCE SELECT-FORCE MISS, GROUP 1 TEST
¥THIS IS A TEST OF THE CONTROL REGISTER FUNCTIONS
:%0F FORCE MISS AND FORCE SELECTION, AN ADDRESS IS
:¥MADE A HIT IN GROUP 2ERO; THEN ANOTHER ADDRESS, WHOSE
:¥HIT WOULD BE MUTUALLY EXCLUSIVE WITH THE FIRST AODRESS
:¥IN ONLY ONE GRCUP, IS MADE R MIT WHILE FORCING
' ¥SELECTION OF GRCUP ONE; THEN SEE IF THE FIRST ADDRESS
:#1S STILL R HIT IN GROUP ZERO: FINALLY TURN ON THE FORCE
*¥MISS GROUP ONE BIT AND SEE IF THE SECOND ADDRESS’
;:HIT IN GROUP ONE CAN BE FORCED TO A MISS.
Y 2212232123322 2223212222 X2 IS L)
t&110: ScoPe
00CO40 001302 (E-aTH 1nov 40, STIMES ::D0 40 ITERATIONS
.SET THE SKAD REGISTER
0o0s242 030646 MOV #TST11, SKAD :IN CRSE THE TEST RBIRTS.
001102 001232 MOVE  STSTNM,$TMPO
030522 00011M MOV #SPUR, J#CACHVEC ;EXPECT NO ERRORS.
SKPBCN + IF THE CONTROL REGISTER IS BAD SkIP THIS TEST.

.....

A0-DEC=76 1l:48 FRGE Z3




Y INCEC-11-DENEC-B
DEXKBCB.PIL

1829
1840
1841
1542
1843
1544
1845
15846
1847
1558
1849
1550
1551
15852
1853
1554
1855
1556
1857

005746

0057S0
00575y
005769
005762
005766
00577

005776
006000
006004
006C10

006014
00e0z22
006024
006326
006034

005036
006044
006052

006054
005060
006064
006070
006072
006074
0Cs102

00b104
006110
g0elle

006120
0nbled
006126
006130
006136

006140
006146
C061S4
006156
006160
006164
006170
006174
006176
0Ce204

008206

TIiC
104420

81270
4270
010001
0ee2 0l

010837
005037

012737
00S711
00S711
032737
001007

012737
012737
104075

012703
042703
010337
005712
005712
032737
0010086

010337
104076
012737

005037
000240
005711
032737
001010

012737
012737
104077
000424
012703
042703
010337
005712
032737
001411

012737

POP 11 TC CRihE DIRGNISTIC PART |

L 04

MRCTLL 27(732)

3C-DEC-78 11:48 FASE 22

CACHE CONTR{L REGISTER, FORCE SELECT-FORCE MISS, SROUP 1 TEST

SKPBHM
00624 KIE: MOV
136503 B0t
MOV
140000 ADD
g0lese MOV
001254 CLR
MOV
142000 RADD
001256 MOV
001250 CLR
000030 177746 Me2E: MOV
TST
TST
000210 177752 BIT
BNE
000000 001236 MOV
000030 001240 MOV
18: ERROR
000044 K3E: MOV
000017 BIC
177746 MOV
TST
TST
000010 177752 BIT
BNE
001240 MOV
1%: ERROR
1777277 031100 MOV
177746 KYE: CLR
NOP
TST
000010 177752 BIT
BNE
000000 001236 MOV
000001 081240 MOY
19: ERROR
BR
000030 KSE: MOV
000063 BIC
177746 MOV
T57
000010 177752 8IT
BEQ
000001 001235 MOV

+IF THE HIT-MISS REGISTER IS BAD SKIP THIS TEZ".

8KTMP2E R
3175085,R8
RO,R1
sTESTR!,R!
R1.$TMPIO
$THP1 ]
RO,R2
sTESTR2, R2

R2.$TMPIZ
§THP13

#SOML, JECCHTRL

(R1)

(R1)

810, J8HITHIS
K3E

80, $THP2
;gbnx,STnpa

£S1MD,R3
817 R3

R3, 3#CONTRL
(Rg)

(R2)
#10, 28HITMIS
KHE

R3,$TMP3

7

b
#-1,CONFL2
J¥CONTRL

(R})
%10, I8HITMIS
KSZ

40, §TMP2
%1 §THP3
77

#63,R3

R3, JCONTRL
(R®)

%10, JHITMIS
K&E

#l,8TMP2

:CETERMINE THE TEST LOCATIONS.

;MAKE (R1) A HIT IN
: GROUP GRM.

:REPORT ERROR, UNRBLE
:GET A HIT IN GROUP GRM.

; FORCE SELECT GROUP GRS.
;EgéE (R23 AR HIT IN GRCUP

:IF _NOT, ERROR UNRBLE TQ
;GET R HIT IN GROUP !

:MOW MRKE SURE (R1) IS
!FOR SCOPING WITH AN OSCILLOSCGFE!
:STILL A HIT IN GROUP

'0, THAT IS MAKE SURE

:GROUP O WASN’T WRITTEN

:WHILE FORCE SELECTING

: GROUP GRS.

+NOW SEE IF YQU CAN
+GET A MISS AT (R2}
:BY FORCING MISSES
s TO GRS,

:SHOULD BE R MISS,
; OTHERWISE ERROR!




= et bt Pt Pt P Pt Pt o Pt Bt s
oooooooooooo
TUMNYrs == s pe p—t 04 s bt pe
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1645
1646
1647
1648
1649
1650

006230
006234

006235
006240

oceeue

Q06242
0CE244

00eese2

0"e260
00t2866

006274
006276
006300
006304
006312
006320

006326
006332
006336
006342
006350
006352
006360
006362

00636M
006370
006374

00Coo4
012737
00co11l

012737

113737
012737

104416
104420
005037
012737
012737
012737

012701
0le70e2
012700
012737
005721
012737
005722
077011

017702
012700
012701

MO

PDP 11-70 CACHE DIAGNQSTIC FART | MACYLL 27(732) 30-DEC-76 11:48 FASE i
CASHE CONTRIL BEGISTER. FORCE SELECT-FORCE MISS, GROUF 1 TEST

cdla40

~ evoyoyey
11 A ]

1777THE

000020

007054

001102
030522

006736
000302
006326
006744

140000
142000
001000
000030

000044

000352
0OeY4S2
000007

(98 ]

001302

030646

00123¢
J00114

00&740
001110
006742

177748
177746

()
Py
[—
[ ]
D

KCO: MOV #KL 1, SLPERR

MIV R3,8TMP
18: ERROR 117
MoV #-1,CONFLE

KBE: gkR ﬁ;EONTRL

KTMP1E:.WORD J
KTHP2E: . WORD G

K7E: : DONE!

DI EEERRAERRREERAEREERRE RN RRFRRRREERRERRIEREAR IR ERRRREERR LS
*TEST 11 CACHE HIT/MISS REGISTER PATTERNS TEST

*THIS IS A TEST OF THE HIT/MISS REGISTER WHICH
:#FLOATS DIFFERENT PATTERNS OF HITS AND MISSES
;#THROUGH THAT REGISTER. THIS IS DONE FIRST WITH

: ¥B0TH GROE a %NRBLE THEN WITH GROUP ZERQ DISABLED
:¥THAT IS FORCING SELECTION OF GROUP ONE AND FORCING
:g%gggEEgo GROUP ZERO; FINALLY WITH GROUP ONE

?s¥**l******E*!**l*********!*****!*********i************!********
11: SCOP

MoV %20, STIMES ; ;00 20 ITERATIONS
KC=$TN-1
;SET THE SKAD REGISTER
Mov #T5T12,SKRD tIN CASE THE TEST ABORTS.

MOVB  STSTNM,$TMPO
MOV #SPLR, J¥CACHVEC

SKPBCN ;IF THE CONTROL REGISTER IS BRD SKIP THIS TEST.
SKPBHHM :IF THE HIT/MISS REGISTER IS BAD SKIP THIS TEST.
CLR KCCON ; TEST THE BOTH GROUPS

MOV 82 KCFLGI ENRBLED CONDITION FIRST.

MOV 8KCTBL, KCPTR ;KCPTR IS A POINTER TO
i THE TRBLE OF 12-BIT PATTERNS
:WHICH WILL BE FLOATED
: THROUGH THE REGISTER.

KCl: MOV $TESTRL,R] :MAKE THIS CODE MISSES
MOV $TESTR2 | R2 :TO BOTH GROUPS!
MOV #1000, R4

13: MOV sson1 ' J8CONTRL
ST (R1)+
MOY #S1MO0, ¥CONTRL
15T (R2)+’
0B RO, 18
MOV aKCPIR, R2 :GET THE HIT/MISS PATTERN
MOV #KC3,R0 :AND MAKE THE INSTRUCTIONS
MOV 7 Rl ‘BETWEEN KC3 AND KCS




MIINJEC-11-DEKEC-B

1£E1
1652

JEKBCB.PIL

0J64C3
036406
006410
00e4ie
006414
006416
Q0eMe2
0064e4
006426
006430
006434

0CE43%
006442

006450
005452
006454
006456
00&460
006462
00B45M
006466
006470
00b472
006474
006476
006500
006E02
006504
006506
006510
006S12
006514
006516
006520
006See
006S2H
006526
006530
006532

026534
006540

T1!

013737
000403
006302
103001
005710
062700
006302
103001
005710
062700
077113

012705
020433

005444
006444
006450
006450

000C00
000240
000402
000000
000000
011500
000402
0000ceo
000000
011501
000432
000000
00000d
011502
000402
000000
000000
011503
000402
000000
000000
011504
000402
000000
000000
011505

042700
010037

POP 11 °C CucHE

cHIHE WIT-MISS

0JET 35

177774
006772

17T7HE

DIAgHosT
REGISTER

KCe:

Ke2.5:

1%:

KC3:
KCH:
KS5:
KCB:
KC7:
KCB:

KC9:

KC10:

MOH

IC PART 1 MACY1l 27°732) 30-CEC-T 1i:48 Faif iz

PATTERNS TEST

MOV KCCON.D8CONTRL  ;HITS AND MISSES SO THAT

BR KC2.5 tWHEN THRT CODE IS EXECLTED

ASL R2 : THIS PATTERN WILL SE FLOATED

82¢ KE2.5 t THROUGH THE HIT/MISS REGISTER.

631 (RO) MAKE (RO) A HIT!

ADD 82.R0

ASL Re

BCC 1§

ST (RO) :MAKE (RO) W HIT!

RDD %6, RO

508 RL.KC2

MOV $HITMIS RS :NOW THAT THE HITS

R Ko3 :AND MISSES HAVE BEEN
' APPROPRIATELY ESTABLISHED
:EXECUTE THE CODE AND
:CAUSE THE PATTERN TO FLCAT
: THROUGH THE HIT/MISS
' REGISTER.

LOC=. -GET THE PC TO AN EVEN WORD BOUNDARY!!!

LOC=-48L0C

LOC=LOC+4

.=L0C

HaLT

NOP :THE HALT'S HERE ARE NOT

BR KCY EXECUTEC, THEY ARE FILLERS.

HALT :THE ADDRESS OF THE HIT AND

HALT :MISS REGISTER IS IN RS.

MOV (RS),RO 'NOTE THAT THE HIT/MISS

BR KCS REGISTER IS READ EVERY

HALT : TWO CYCLES AND SAVED IN

HALT :R PROCESSOR GENERAL

MOV (RS),R1 : PURPOSE REGISTER.

BR KCB

HALT

HALT

MOV {R5),R2

BR KC7

HALT

HALT

MOV (RS),R3

BR KCB

HALT

HALT

MOV (RS),RY

BR KC3

HALT

HALT

MOV (RS),RS . CAN SAVE PATTERN IN RS
:SINCE THE ADDRESS IS
:NO LONGER NEEDED.

BIC %177774, R0 :GET THE PATTERNS READ

MOV RO.KCRO' !FROM THE HIT/MISS REGISTER
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00es00
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o0es6le
836616
236622
Qo6beu

0Je626
Q06622
006636
00eb4e
006644

006646
008852

006654
006662
006670
006672
206676
0Ce702
0067CH
006710
006712
0C&720

006724
0CE?32

00e7236
00e740
006742

006744
006746
006750
006752
006754
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005337
100302
000137

00i4CsS
012737
000137

012737

000137

000000
000000
000003

000000
002000
177760
1757¢0
125240
14£300

3

L]
X
»--

3
CHL~ I T Mire

N oo Lo

17173

S aerer »

OOVCI—- 1
oo~

QOOOOD'D

(P ]
O
)
P
£

£00202
006742

008328
006740
007053
OCO044
coesiz
C00C3C

00e3l12

kold:

KCl4:
KC1S:

1%

KCib:

KC17:

KCCON:
KCFLGL:
k.PTR:

KCTEC,

LG
<C»

D 1

T°C

JHP
DEC
MP
BEG
MOV
NP
MoV

JMP

. WORD
.WIRD
. WORD

.WORD
.KORD
. WORD
.WORD
. WORD
. WORD

PR APPSO L -t 4l a2 ik Clevidn e odihalier ot

| i Yol )
&1,kCR]
Re.KCRe
R3.KCR3
RY. ke RH
RS . KCRS

3KCPTR,RI
RO

86, R2
sxLEQ,R3
22, RO
lltr.QU RO
RD, (R34
R2,KC12

sKCRO, RO
:KCEg Rl

(Rb)+ (R]}4
KC1Y4

KCERR
R2,KC13

82, KCPIR
Trbtn #KCTBLB
KC1

KCFLGI
KC1b
KCOONE

KC1?
#S1MO,KCCON
KCO

85CM1, KCCCN

KCS

0

002000
177760
175760
125240
146300

: T MACYL] 27'73)
TEST

Nt e b Teans ve -4

0-0EC-76 11:48 PARGT 22

s INTO LOCARTICNS ¥CRD
THﬂ;ggH KCRS SO THE
rabENm. PURPCSE REGISTERS
oMt BE USED FCR STHES
;*HIH;S

(.7 THE E<PECTED JA_LES

(10 KIEQ THROJGH R CEES!

;MAKE SURE THE PATTERNS
JHICH WERE RERD FRCM
% HIT RNE HéSS REGISTER
RTCH THE EXPECTED
FQTTERNS

; MOVE POINTER T0 NEXT
:PATTERN'AND IF ALL THE
;PATTERNS HAVEN'T BEEN
s TESTED GO TO KCi TO TEST
:THIS NEXT PRTTERN.
:IF ALL THE PRTERNS HAVE BEEN
s TESTED WITH THAT GROUP CONFIGURATICN
30 Bgﬂgo THE NEXT CONFIGURATION.

BOTH GROUPS ENABLED CONFIGURATION
g BE?N TE TED SO NOW TEST GROUP
0 ONF IGURATION.

BJTH GROUPS ENRBLED AND GROUP Z2ERC
:DiSABLED CONF IGURATIONS HAVE BOTH
iBLEN TESTED SO FINALLY TEST THE
;GROUP ONE DISAELED CONFIGURATION,

;PATTERN BEING USED IN THE CONTROL REGISTER

;FLAG USED TO DETERMINE THE CONFIGURRTION
;GEING TESTED.

:PCINTER USED TO POINT TG THE PATTERN
:BEING TESTED IN KCTBL.

;PRTTERNS WHICH ARE
:FLCATED THROUGH THE HIT/MISS
tREGISTER. ONLY THE UPPER

;12 BITS HAVE ANY SIGNIFICANCE!!

e @B .80 T o 3 BF YN,




[ ) sovr . - a
'!.\.E. P hE’ -

~ERE5.CL ] -7 -F LTizTaE 57
ITE3 SOBTSD  lELECS .AcRD  1B1&20
1764 00gTB2  [ooo2d WeRD  3C3327
1765 DIETEN  OFTR4T WORD  £FPP4E
~eb 0057B6 0000GE »275.8: .WORP O
-1
~68 006770 000200 hoRD WORD O €7 RASE FCR THE PATTERNS FEAD
~£9 90E7r2 000300 KeR] WORC O 0% OF TWE MUIT.VIES PELISTER.
~*G 006774 0CO000 KCR2 WCRD 3
~~1 096776 002003 koR3 WORD §
~°é 037000 OC320C WoQH:  .WORD D
;zg 067002 0000 koRS: .WCRD O
~>C 097004 000000 kCEQ: .WORD O :EXPECTED VALLES FOR THE PATTERNS
7°6 037006 03000 KCEI: .WCRD O :RERD FRCM THE HIT/MIS3 REGISTER.
777 007010 (C00CO0 KCE2: .WORD 0
778 007012 000002 KCE3: .WORD O
779 007014 000000 KJE4: .WORD O
;gg 007016 006320 KCES: .WORD O
782 007020 KCERR: :REPORT THE PATTERN REAC FROM THE
783 00700 013737 0CE726 0Cl123 MOV KCCON, §THP2 'MIT/MISS REGISTER WAS MOT THE EXFECTED
784 (007026 104120 18: ERROR 120 } VALLE.
785 007030 012737 177777 031100 MOV 8-1,CONFL2
786 007036 0:2-37 177777 031104 MOV 2-1 HIMFL2
§§é 07044 003137 20s&cH IMP KC18
zgg CS70EZ COSCIT L77TME KCOONE: CLR  @8CONTRL ;CONE! !
f
791 cr RREERRR R IR IR R R SRR LA R R R R BRI ER AR R R R B R AR AR R LR R SRR R SRR RIS

t$TEST 12 CRCHE CONTROL AND HIT/MISS REGISTERS EVALUARTION ROJTINE

&

:#THIS IS NOT R TEST. THIS ROUTINE IS USED TO LOOK AT THE RESULTS
;#0F TSTS THROUGH TST10, WHICH TESTED THE HIT/MISS REGISTER

;#RAND THE CONTROL REGISYER. THOSE TESTS HAVE SIGNALLED A EAD

; #REGISTER USING THE FLRGS, CONFL2 AND HIMFLZ2, REPRESENTING THE

: #CONTROL AND HIT/MISS REGISTERS RESPECTIVELY. IF ONE OF THESE

; #REGISTERS WRS FOUND TO BE BRO THE FLAG SHOULD BE A -1. MHILE A
;#ZERO FLAG INDICATES THAT THOSE TESTS FOUND THAT REGISTER
;#FUNCTIONAL. THIS ROUTINE LOOKS AT THE FLRAGS, CONFL2 AND HIMFLZ2,
:#WHICH ARE CONSIDERED TO BE LOCAL AND TRANSFERS THE INDICRTORS
:#THEY CONTAIN TO THE GLOBR% FLAGS, CONFLG AND HIMFLG. THESE GLOBRL
:#FLAGS ARE USED 7O DESIGNATE TO THE REST OF THE PROGRAM TRE FUNCTICNALITY
:#0R DISFUNCTIONALITY OF THOSE REGISTERS.
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08 007054 (000004 t&112: scoPe

0 0000 KY=§TN-1

10 007056 005737 031100 ST CONFL2

11 007062 0C1403 8EQ KY1

12 007064 012737 177777 031064 MOY -1, CONFLG

13 007072 005737 031104 KYl:  TST HIMFL2

14 007076 001403 BEQ KY2

15 007100 012737 177777 031070 MOV $-1, HIMFLG

i 007106 KY2: : DONE

1 H ;!l!*ilflli!ti!!li!*liiilii!i!l!i!l!iill!ll*iil**hi‘l!itii!iiiik
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L+TEST 13 RIHE CONTRCL LJGIC, EANCOM® FLIP FLLP TEZT
R

2T-13 1S A TEST OF THE -RANDOM' CONTROL SIGNAL.

:eR TEST 1S ADE YO INSURE THAT THE 'RANCOM® FLIP-FLOP 1S HOT S7.iv
:#ND 15 TOGGLED ONCE_FOR EVERY 'BUST' CYCLE INITIATED BY

;+THE PROCESSOR. 'BUST® IS BUS START, A SIGNAL PRODUCED BY

:#THE PROCESSOR WHENEVER 1T THINKS I} 1S ABOUT TQ 00 A MEMORY CYiLE.
:2THE RANDOM FLIP FLOP_IS USEC IN THE CACHE TO DETERMINE WHICH

;#3ROUP TO WRITE IN THE EVENT OF A READ MISS CYCLE, IF THIS FLIP FLIP IS
;#SET THEN GROUP ZERO IS WRITTEN; IF CLEAR THEN GROUP ONE 1S WRITTEM,

1 ]

o BERRRE AR RRA R LR R R AR R R R R TR R R R R R AR R RS R R PR LIRS RRRR S22
+8+i3: SCOPE

MOV s4], STIMES ::D0 40 ITERATIONS
kF=§TN-|
:SET THE SKAD REGISTER
MOV 8TST1Y4, SKAC :IN CASE THE TEST ABCRTS.
MOVB  STSTHM, STMPO
MOV 8SPUR, e 8CACHVEC ;EXPECT NO PARITY ERRORS.
SKPBCN ;IF THE CONTROL REGISTER IS BAD SKIP THIS TES”
SKPBHY . IF THE HIT/MISS REGISTER IS BRD SKIP TWIS Te:zt
KE1: MOV skFTMP2 A +ESTABLISH A LOCATION FOR THE
'MITS TO BE MADE WHICH WON'T
: INTERFER WITH THE HITS CALSED
:BY EXECUTION OF THIS CODE!
BIC 8176003, R0
MOV RN, R1
RDC sTESTR1,RI
MOY RO, R2
AJD sTESTR2,R2
MOV $51M0, DECONTRL  :MAKE THOSE TWO TEST _OZATICHS
ST 'RO) : (R1) AND (R2) MISSES IN B{TH
: GROUPS BY MAKING (R3) A HIT
: IN BOTH GRCUPS.
57 (RD)
:SEE IF REFERENCE ROLRESS
817 £1J,38HITMIS IS A WIT.
BNE KF2
:IF NOT ERROR!
MOV RJ, $TMP2
MOV 8l STMP]
ERROR |

KF2:  MCV $SOM1, D8CONTRL
ST (RO

157 (RO)
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' NRINZED- :: -CExC-E_ S8 11,70 IRIRE SIRANETIC FART O MARCYLL 27.73280 30-CEC-Th 1i:MB FAGE it
DEKBIB. S 7.3 SRemE CINTRIL coeie. CRANCOM' FLIP FLLP TEST

187% ) X SEE IF REFEREN ASCRESS
1876 DATAN2 D3ETIT [2CoIC 1TmTs: 11 81C,8mITH: 18 & MIT.
1877 007246 001008 SNE kF2 i
138 ¢ 15 3T ERROK!
187 7253 010037 QQie3 MOV RO, 3TMP2
1880 007284 012737 030000 LDisas MGV LRACR
1891 2c7262 xowaax ERRCR |
1882
1883
1884
1885 . )
1886 237284 CISJET ITTTYE KF3: LR RIINTRL :NOJ THAT THE ADDRESSES (R1)
1887 :AND (R2) RRE MISSES REFERENCIhg
1888 : THEM BOTH EACH IN CONSECUTI
1889 :REFERNCES SHOULD CRUSE THEH BOTH
1890 : 70 BE MADE MITS IF THE RANDOM
189] 'FLIP FLOP TOGGLES INBETWEEN THE
1892 : TW0 CYCLES!
1893 :NOTE THAT THESE TWO ADDRESSES
1894 ' (R1) AND (R2) ARE SUCH THAT
1885 :1F THE RANDOM FLIP FLOP DIDN’T TOGGLE
1895 : THE HITS AT THE RDDRESSES
1897 *WOULD BE MUTURLLY EXCLUSIVE
1898 : THAT IS BOTH THESE ADDRESSES
iggg *CAN'T BE HITS IN THE SAME GROUP!
1301 £0727C (000240 NOP :FOR SCOPING WITH AN OSCILLOSCOPE!
1802 QG7272 D21ll2 CMP (R13, (R2) ‘HERE BOTH THE OPERAND FETCHES
1803 *SHoULD BE MISSES.
1804 007274 021112 CMP (R1), (R2) :HERE BOTH THE OPERAND FETCHES
1905 :SHOULD BE HITS!
1806 007276 013705 1777S2 MOV 2#4ITMIS, RS
1807 0072302 00S105 COM RS
1908 007304 532705 000514 BIT 814,RS :80TH HITS ELSE ERRCR.
iggg 007310 001411 BEQ KFy'
1911 007312 010137 001236 MOV R1,$TMP2 :REPORT THE ERRJR.
1912 007316 005037 001240 CLR §THP3
1913 007222 010237 00l2ys MOV R2, $TMPY
igig 007326 005037 001244 CLR §THPS
1S16 007332 104121 18: ERROR 12}
igig 007334 000402 KF4: 3R KFS
1818 007326 000000 KFTMP1: .WORC O :USED TO DETERMINE THE TEST
}gg? 007340 000000 KFTMP2: .LORD O : ADDRESSES.
iggg 007342 KFS: s DONE !
1924 s RERREEEFHHIER AR IR AR RN RRRRRRERRERRLERRRLRRERR DD
1352 irssv 1Y CACHE MAINTENANCE REGISTER COUNT PATTERN TEST
1827 4THIS TEST RUNS A COUNT PATTERN THROUGH THE MRINTENANCE REGISTER'S
1928 : ¥BITS 15 TO 4. THIS IS DONE TO INSURE THAT THESE BITS ARE SETABLE
1829 . #AND THAT THE DATA PATH TO THE REGISTERS 1S VIRBLE. MISSES ARE FORGED
1330 :#70 BOTH GROUPS SO THAT NO CRCHE DATA OR ADDRESS MEMORY

- e e
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L) load '—J

MACYIL 27,722,

- - gy
2C-CEC-78  li:dE =asr 0

“a1WTEANCE REGISTER COUNT PHTTERN TEST

020846
gl1ase

o0CL 1M

177748

801110

: #ERRORS SHOULD OCCUR. ALSO ANY CYC_ES COCNE TO MAIN MEMORY

+#RRE INSURED, 8Y PROPER SELECTION OF INSTRUCTIONS, TG RETURM

:GERTR WITH THE PARITY BITS ON SO RS TO NOT CRUSE MAIN MEMCRY FRE1T1
:#ERRORS BY SETTING THE MRIN MEMORY MAINTENANCE FUNCTION WHICH Wloll
+#EFFECTIVELY FCRZE THE PARITY BITS REARD FRCM MAIN MEMORY 1O &
::ONE. SINCE THESE PARITY RARE RLREADY ONES, NO ERRORS SHOULD OCCLR.

: . ERERE R R AR R ER AR ERRREER AR R R RN B ER AR R R R RN E R R IR RS AR RELS4S

$8T14: SCoPE
MOV 220, $TIMES ::00 20 ITERATIONS
MR=8TN-1
:SET THE SKAD REGISTER
MOV 8TST18, SKAD :IN CASE THE TEST ABORTS.
MOVB  STSTAM,$TMPO
SKPBCN :1F THE CONTROL REGISTER IS BAD SKIP THIS TEST.
SKPBMN __ _:IF THE MARINTENANCE REGISER IS BAD SKIP TEST.
MOV $MAERR, 2RCACHVEC +IN CASE AN ERROR OCCURS WHILE
-RUNNING A COUNT PATTERN
: THROUGH THE MAINTENANCE
REGISTER SET UP THE PARITY ERROR
:TRAP VECTOR: NOTE THAT NO ERRGRS
SHOULD OCCUR IF THIS REGISTER
:AND THE PARITY LOGIC IS FUNCTIONING
: PROPERLY!
MOV sMOMI, 38CONTRL :FORCE MISSES TO BOTH GROUPS.
MOV $MAINT,RI
CLR RY
MOV 81A1, SLPERR
MOV %170000, R0
MA::  NOP :NOTE, THE CODE IN THIS ARE
MOV Q4. (R, :MAl THROUGH MA2, ASSEMBLES T2
MOV (R1Y,R2 * MACHINE CODE WHICH WILL
CLR (R1) ‘HAVE THE PARITY BITS ON. 1'S!
THE PATTERN IS LOARDDED INTO THE
*MAINETENANCE REGISTER, READ BACK
:AND THE MAINTENARHCE REGISTER
' 1S CLEARED.
317 RD, (R1) :SEE IF ANY OF THE HIGH ORDER
:FOUR BITS, 15 TO 12
: THE BITS WHICH CONTROL THE
‘MAIN MEMORY DATA PRRITY MAINTEMAMIE
‘FUNCTION ARE STUCK ON.
BEG .48 :IF SO, THEN ALL THAT CAN
HALT ‘BE DONE IS TO HALT!!1 1}
‘FOR IF CONTROL 1S PASSED T0O
+ANY OTHER PART OF THIS PROGRAM
: THERE WOULD BE NO CONTROL
:OVER WHAT KIND OF DATA WOULD
:BE READ FROM MAIN MEMORY AND
:MAIN MEMORY DATA PARITY ERRORS
:WWOULD BE LIKELY TO OCCUR.
Ma2: NOP




| MAINSEC-20-0En30-E

, CEKB(B.P1:

1987
QCT44E
037450

Q074s2
307456
00462
S 007464

3

% i
97 QoTd;
3§ 57474

CO7H7
2002 027S
007506

007516
007522
Co7EzY

OC7E2E

Co7S2¢e
037834

0G7E36
007544

007550
007556
007564
007572
007576
007600
007602

007810

007h12
007el6

’:q

BN o]
u‘oous

OCi4ll

010437
010837
104122
012737
Q2402
C3i410

C10437
<10237
104123
012737

062704

001341
0Cc42e

222737
001005

012737
00C137

013737

012737
000742

00c237
012737

-Fc [N
V- ‘o
- - s

caomE v

Doleas
Q01g4d

- oy oy -
1: fra

032400

03022
030522

177744
177740
177742
001240

177777

17774€
330522

.U ;'-va-. -
MINTENENG

c3d.2ts

031:0¢

LT7THY
000114

00lzg42
001234
G01236

gaiic2

0oCi14

mAgea; an@oa
..H\‘ .V=IIM

E REGISTER C

MAY:
MRERR:

BIT
BNE

MOV
IMP

MOV
MOV
MOV
MOV
TST
ERROR
MoV
BR

CLR
MOV

MRERR!:

18:

MACONE :

(RI:,RE
Mu3

R4,$TMPZ
RS,8$TMP3
1ec
8-1,MRNFLG

R4,Re
MAY

R4, §TMPZ
R2. §TMP3
123
8-1,MANFL2

820, RY
MAl
MACCNE

8400, IsMEMERR
MAERA]

8SPUR, d8CRCHVEC
SPUR

JEMEMERR, STHPY
28L OADRS, STHP1
J8HIADRS, §TMP2
(SP)+, $TAP3
(SP)+

124

-1, MANFL2

MA4

J8CONTRL
$SPLR, J#CACHVEC

——— ¢ — — e — -

:SEE IF ANY (F THE LOW CRIOER

875, 11 THRSLGH 0. RRE ST.Cx
:,2_ gﬁi.
HY | -

¢ REFORT THE ERRCR.

:97???7??77”7?950 ON2222272%222%2

:SEE IF THE PATTERN WRITTEN MATCHES
:THE PATTERN READ.

:IF NOT REFORT THE ERROR.

; INCREMENT THE COUNT PATTERN.

: TRAP 10 Hsng IN THE EVENT
!THAT A PARITY ERROR OCCURS

:WHILE RUNNING THIS COUNT

:PATTERN TEST.

:GEE IF THE ERROR WAS A MAINTENANCE

:ERROR, CAUSED BY A MAINTENANCE

*FUNCTYON. IF NOT GO TO THE

;EsggRgourrns WHICH HANDLES SJUCH UNEXPECTED

; IF_ THE ERROR WAS CAUSED BY A

sMRINT FUNCTION THEN REPCRT THE
;FRILURE OF THRT REGISTER.

:RETURN 7O “HE TEST.
; DONE

S REEERFREEEFEEEREREERRARERN R BRI R AR AR RERR RN AR EERR AR IR N2
CRCHE MRINTENRMCE AND ERROR REGISTERS TEST |

:#THIS IS A_TEST OF THE MAINTENANCE REGISTER'S ABILITY TO FORCE A _PARITY
; *ERROR ON THE MAIN MEMORY RDDRESS AND CUNTROL LINES, AND ALSO A TEST
; #0F THE ERROR REGISTER'S RBILITY TO APPROPRIARTELY SéI TO 104402. THE
: *REFERENCE CAUSING THIS ERROR WILL BE MACE FROM THE CPJ DIRECTLY TO

SETEST 15
-

— e it - e



007e4e

0C7650
037652
007E54
0C7658
007660

007656
007672
007676

007704
007706
QCr710

067712
007712
007716
007720
007726

007730
007736

007740
007742
007750
007754

007756
007756
00776M
007772
0103C0
010002
010010

010012
010020
010022
010030
010032

010034

0328+
1grss

8509
c12737
123737

104415
104941¢
104417
104429
012737

012704
012702
012737

000243
010412
0dseie

010437
104127
012737
000474

022737
00103¢

022626
012737
Q0S737
001416

013737
013737
013737
104130
012737
000443

022737
001356
022737
001352
0cc422

007733

000002
1 ?-v-v:n

(o

00GC1IM

C0l236

177777

104422

177740
177742
1777494

1772777

177740
000003

‘-
TFERN

ool3ge

CJ0114

177746

031102

177744

177744

201236
001240
00liez42

03102

177740
177742

- wm emeres o e e - PR c———e—e  me— - - g ——

 SIAGNOSTIC FRRT | MaoT1i 2T T2, ZI-IET-TE liieB SAlI It
B RND ERRIR RESISTERS "EST |
iTHE CACHE.
QI!ll!liii!!i!iil!iiii!”*ii*’§Q§!!99*!!*9’!40’¢}999"‘#§009f9‘
?érxs SCOPF i
MOV 840, $TIMES ::00 40 ITERATIONS
MAB=§ TN-1
+SET THE SKAD REGISTER
MOV 8TST16, SKAD :IN CASE THME TEST QBCR™E.
MOVB  STSTNM,STMPO
SKPBER ;1F THE ERROR REGISTER IS BAD SKIP THIS TES™.
SKPBCN :IF THE CONTROL REGISTER IS BAD SKIF THIS "ES
SKPBMN IF THE MAINTENANCE REGISER IS BAD SKIP TEST.
SkPBHM THE HIT/MISS RE?ISTER S BRD SKIP THIS "=~
MOV sMABRRO, éncn»uvsc UP FOR™THE ERROR.
MOV 82, R4 s THIS IS THE PATTERN THAT WILL
MOV sMAINT, R2 :BE PUT IN THE MAINTENANCE REG.
MOV sMOMi,J8CONTRL :FORCE MISSES TO BOTH GROUPS.
NOP -FOR SCOPING.
MOV R4, (R2) :GET THE MAINTENANCE REGISTER.
CLR {R2) : THE REFERENCE WHICH FETCHES
: THIS INSTRUCTION SHOULD
: CAUSE THE RBORT!
MAB2: :NO ABORT OCCURRED REPORT THE ERRIR
MOV RY, §TMP2
18: ERROR 127
MOV £-1 MANFL2
BR MABOON
MABRRO: CMP £104402, JIMEMERR :WHEN THE TRAP IS MADE TO THIS LICATION
BNE MABRRY :MAKE SURE THE ERROR REGISTER IS
:SET CORRECTLY. IF NOT GO TO MABRRM.
MABRR1: CMP (SP)+, (SP)+ :OTHERWISE RESET THE STACK.
MABR1S: MOV 8-} UMEMERR  :ATTEMPT TO CLEAR THE ERROR REGISTER.
1ST 2aMEMERR
BEQ MABRR3
MABRR2: :REPORT ERRIR REGISTER WON'T CLEAR!
MOV 8L OADRS, STHP?
MOV JSHIADRS ) §TMP3
MOV JSMEMERR, STHPY
18: ERRCR 130
MOV 8-1,MMRFLG
BR MABOON
MABRR3: CMP ¢1777qo JWLOADRS .MAKE SUSE THE ADDRESS
BNE MABRR2 REGISTER RESET.
CMP 83, 38HIARDRS
SNE MRBRRZ
BR nnaoon
MABRRY: :REPCRT ERROR REGISTER NOT SET CORRESTLY!!




“mINJEC=1i-0EKE

.-kasa-- 11

DD oMYV NV VIO PYfYNRV DYV VDIV N O
s e e e e B @ Bn e e Bt s Pt Bt Bt Pt Bt B o Pmn s Pt Dot Pt Bt B e Pt P ot P e s s P s Pt
OV@NIUN LW~ O DO ~ICN L LMD 00 ~ T U L WM DD~

£ 4 WD W LI LG W TV MU MU IOV TUTUN) = 08 <0 bt e b b 0 b = (DIIC)

2142

QiC034
C12040

e

(0 O000O0000O0O0
Pt bt Bt <t e Ps Pe
2EobBEs
e b ~3
rORON £ o
OO0 00000000
Pt s () et oo Pt e e £ ) p- =

Py
O OOC00o0

[
mn
[ g0

01
01
)
010216

Ci0220
010c20

>

—4 1

s +-0)

wn

3

~3~3~1~
W
NIV

UL WG i g
w
-y

~Iny~)

)
-3

O
(&)
(&)

188418

104415
104416
104417
104420
012737
0i2704
012702
012737
ooo402

010204
010204
010210
010210

000240
0i041e
00S701

00s0l2

010437

EnS 11
CﬂCn‘
agic3b
12774 g
L L

rdh

0000
104402
177744

e dndedns
1 o0 ¢
1 TN e
.1 ’ .'

203042

010440
£0ii02

001238

QClgHs
0J1g42

- - - — e w - v - - ~m—— p— —— - o e——— -

Ibi

I3InE ZIASMISTIC FRAT L ACYLL &7 "2z, ZI-TEC-TE 1i:48 PRGE Wl
ATNERTECE PRO ERRSR REGISTERS TEST )
Y g PR
15T
MOV qsL RDRS, $THP3
MOV o 8HIRADRS, STMPY
MV 82, 8THP

001244
00le4e
J01285

C3.13¢
031376

0C1302

03Ce4b
001232

el

bl & &

17774

MOV 8104402, STMPS

MOV JIMEMERR, STHMP?
i§: ERRCR 31
MOV 1,MANFL2
MOV s-1 ' MMRFL2
BR MABR1S :60 SEE IF THE ERROR REGISTER
: CAN BE CLEAREL.
MRBOON: RSET :DONE! !

CRERRERRERRRRRERRFREREIIER R R RRRR AR A RAR A AR AR AR LR R RSS2 S
iTEST ib CACHE MRINTENANCE AND ERROR REGISTERS TEST 2

iTHIS IS A TEST OF THE MRINTENANCE REGISTER’S RBILITY TO FCRCE
;%A PARITY ERROR ON THE MAIN MEMORY EVEN WORD'S LOW BYTE
:HHEN THAT WORD IS THE WANTEC WORD IN THE PAIR GOTTEN FROM MEMCRY.

*Q!l!*l**!!ii!i*ii****!*i!*i*ll*!**l*l!*!*!!!l****!*!****iiiii!!i
Tie: SCOPE

MOV 40, STIMES .:D0 40 ITERATIONS
MB=§TN-1
:SET THE SKAD REGISTER
MOV $TST17,SKAD :IN CRSE THE TEST RBCRTS.
MOVB  $TSTNM,$TMPO
SKPBER . IF THE ERROR REGISTER IS BAD SKIP THIS TES”.
SKPBCN : IF THE CONTROL REGISTER IS BAD SKIP THIS TEST.
SKPBMN :IF THE MAINTENANCE REGISER IS BAD SKIP TEST.
SKPEHM :IF THE HIT/MISS REGISTER IS BRD SKIP THIS TEST.
MOV cnasnno JuCACHVEC .SET UP FOR THE ERROR.
MOY 210000, RY PATERN Y0 BE PUT INTO THE
MOV onnxur R2 :MAINTENANCE REGISTER.
QS” :gnnx L O8CONTRL :FORCE MISSES TO BOTH GROJPS.
LOC=, :GET THE PC TO AN EVEN WORD BOUNCARY1!!
LOC=-48L0C
LOC=LOC+4
.=L0C
MBl: NOP

MOV R4, (R2) :SET_THE MAINTENRNCE REGISTER.
MB2: 11 Ri :THIS IS A DUMMY INSTRUCTION
:WITH THE APPROPRIATE PARITY

cLR (R2) tWHOSE FETCH WILL CAUSE THE ERROR.

MB2: :REPORT ERROR. MAINTENANCE
MoV R4,8THP2 sFUNCTION FAILED TJ
: CRUSE ERROR.
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W . |
MAINSEC-1 L -DEKBS-B BCE 11 7o IAIHE DIRGNOSTIC FRRT & MACY1] 27 "3z 3D-DEIeTE  1l:dE ZALE -l
NEKBIB. P11 Tif JAZRE MAINTEZNANCE WD ERROR REGISTERS TEST 2
2158 818224 10 o . 13: ERROR_ _127
3186 013226 Hier3r iTTTn 31102 MOV 8-1, MANFL
gigg 010234 000sC0 BR MBDONE
2159 810235 022737 10442+ :TTT44  MBERRO: CMP 8104404, IBMEMEFRR "EID THE EFRCR RELISTER
S;Eg 1544 001092 BNE X1 :SET PRIPERL r?
494
2162 Cl0246 022626 E4E: CMP (SP)+, (SP,+ :RESET THE STACK
2163 010250 0CS037 1775r2 ES§: CLR  astMrd
S164 030284 008037 172518 SLR 28MMR3
2165 010260 012737 77777 1777w MOV 8-1, JEMEMERR :TRY TC CLEAR THE ERRCR
2166 010266 GC0S737 177744 TST AsMEMERR ' REGISTER.
g;gg 61027¢ 001416 BEQ 683
4
2163 010274 BES: :ERROR REGISTER WON'T
2170 010874 012737 177740 001236 MOV J4LOADRS,§TMP2  ;CLEAR
2171 010302 013737 177742 001240 MOV J#HIADRS, STMP3
g%zg 010310 013737 i77744 031242 MOV JSMEMERR, §TMPY
'4
2174 010316 104130 % T ERROR 130
2175 010320 012737 177777 031062 MOV 8-],MMRFLG :SIGNAL BAD REGISTEF
ei7e 010326 000443 BR MBDONE
f{
2178 010330 022737 177740 177740 68%: CMP 8177740, sLOADRS ;SEE IF ADDRESS REGISTER
2175 010336 001356 BNE 663 - (INLGCKED.
2187 010340 022737 000003 177742 CMP 3, J8HIACRS
2i8]1 010346 £0i352 BNE 66$
g;gg 010350 000432 BR MBDONE
2184 010352 698 :REPORT ERROR REGISTER
2185 010352 012637 001236 MOV (SP)+,$TMPZ :NOT SET AS_EXPECTED.
2186 010356 [0S726 TST (SP)+ :RESET THE STASK.
2187 010380 013737 177740 001240 MOV 2#LOARORS, STMP3
2163 010366 013737 177742 001242 MOV SSHIADRS  STMPY
2189 010374 012737 010000 001244 MOV 10000, $tMPs
2190 010402 012737 104404 GO124e MOV 81049404, STHPE
g;gé 010410 013737 177744 001250 MOV JSMEMERR, STMP?
-
2193 010416 104131 703 ERROR 13 i
2194 010420 012737 177777 031102 MOY -1, MANFL2 :SIGNAL BAD REGISTER
2195 Q0i042e 012737 177777 031076 MOV 8- 1 MMRFL2
2136 010434 000705 BR 653
gigg 010436 104410 MECONE: RSET
f <
2199 S RBEEEREERREERERERERRERRAERRREEREARERRRRREIRERKERREREARRRARR IR 2
sggg L §TEST 17 CACHE MAINTENANCE AND ERROR REGISTERS TEST 3

iz
;#THIS IS A TEST OF THE MRINTENANCE REGISTER'S RBILITY TQ FORCE

2202
2203 : %A PGRITY ERROR ON THE MAIN MEMORY EVEN WORD’S HIGH BYTE

3%8; : $4EN THAT WORD IS THE WANTED WORD IN THE PRIR GQTTEN FROM MEMORY.
z ;*

2205 e HBERBAAEERREREXRE LR R LR EE LR E RS R LLERRLEPR R I LB R AR RRERRERRRRAELRRL S
2207 010440 000004 t8717: SCOPE

2208 010442 012737 000040 001302 MOV 840, STIMES ;100 40 ITERATIONS

2209 006017 MC=$TN-1

2210 :SET THE SKAD REGISTER

— et - —— e e e m——

e s e —————— ——— —



MAINDEC-11-DEK
CEKBCB.PLL

0164ES
010486

010464
010466

010524
01852k
010230

010532

010534
010534

016540
010542
010550

D10S52
010Se0

010562
010564
010570
010574
010602
010606

010610
010610
010616
010624

010632
010634
010642

010644
010652
010654
010662
010664

- —— -

32-5_
15t
12737

113737

104445
104416
104417
104420
012737
012704
012702
012737
000401

010522
010520
0105=Y4
010524

000240
010412
005701

00s01e

010437

104127
012737
000s00

022737
001042

022626
00s037
00S037
012737
005737
001416

013737
013737
013737

104130
012737
000443

022737
001356
022737
001352
000432

01052
9200090
177750
O“DOIH

104404

177572
172516
177777
177744

177750
177742
177744

177777

177740
000003

031102

177744

177744

001236
001240
001242

031062

177740
177742

MCl:

Mce:

MC3:

18:
MOV

MCERRO:

ECE:

gE%:

B78:

£8s:

5
TIC FART | MASYL! 27(732) 20-DEC-7& !i:MS FAIE %2
RECE REGISTERZ TEST 3
Iyt 875720, SKAD « I8 CREE THE TEST RICRTS
MOVB  3TSTNM,$TMPO
SKPEER + IF THE ERROR REGISTER IS BAD SKIP THIS TE 51_
SKPECN *IF THE CONTROL REGISTER IS EAD SKIP THIS TEST.
SKPBMN :IF THE MAINTENANCE REGISER IS BAD SKIP TEST,
SKPBHM IF THE HIT/MISS REGISTER 1S BAD SKIP THIS TEST.
MOV 8MCERRD éacncuvec :SET UP FOR THE ERRCR.
MOV 220000, RY sPATTERN' TO BE USED IN THE
MOV #MAINT . R2 : MRINTENANCE REGISTER.
SSV agonx ,J8CONTRL  ;FORCE MISSES TO BOTH GROUFS.
LOC=. :GET THE PC TO AN EVEN LIORD BOUNDRRY!!!
£0C=-43L0C
LOC=LOC+H4
.=L0C
NOP
MOV RY, (R2) :SET THE MAINTENANCE REGISTER.
TST R1 s THE FETCH OF THIS INSTRUCTION
:SHOULD CAUSE THE RBORT.
CLR (R2)
:REPORT ERROR. MAINTENANCE
MOV R4, STHP2 s FUNCTION FRILED TO
s CRUSE ERROR.
ERROR 127
8-1, MANFL2
BR MCDONE
CHP 8104404, JuMEMERR -DID THE ERRCR REGISTER
BNE 633 -SET PROPERLY?
CMP (SP)+, (SP)+ RESET THE STRCK
CLR uMMRD
CLR J¥MMR3
MOV -1, Q8MEMERR  ;TRY TO CLEAR THE ERROR
TST 24MEMERR "REGISTER.
BEQ 683
s ERROR REGISTER LION'T
MOV J4LOADRS, $TMP2  +CLEAR
MOV 28HIADRS, $TMP3
MOV DBMEMERR, STMPY
ERROR 130
MOV MMRFLG +SIGNAL BAD REGISTER
BR ncobn
CMP #177740,28LOADRS ;SEE IF ADDRESS REGISTER
BNE 66% - INLOCKED.
CMP 43, 24HIRDRS
BNE 658
BR MCDCNE




L35
MRINDEC-11-CEvBI-B FCB 11 °2 J&ImE CDIRGHCETIC FRRT | MAcYll 27.732, 22-CE°=-TE 11:M8 Pmif ==
DEXKBCB.PLL Tiv cuomE NRINTENSNIE Ao ERRCR REGISTERS TEET 3
2287
228 01J6&b £98: :REFCRT ERRIR REGISTER
2263 010666 012§3? 001236 MOV (SP)+,3TMP2 +NOT SET AS EXPECTEL.
2270 010672 005726 TST (SP)+ +FESET THE STRCK.
ge7i DI0d7% 013737 177740 001240 MOV J#LOADRS, $TMP3
222 010702 013737 177?742 001242 MOV JWHIRORS, STMPH
cer3 010710 012?32 020000 001244 MOV 20000, $tMPS
2274 010716 012737 104404 001248 MOV #104404, STMPE
ggza 010724 013737 177744 (01250 MOV alMENERﬂ,sTMP7
o1
2277 010732 104131 708: ERROR 131l - .
ce B (010734 0la737 177777 031102 MOV g-1.MANFL2 :SIGNRL BRC RECISTER
2278 010742 012737 177777 (21076 MOV #-1 MMRFLZ
2280 Q10750 (029r0esS BR 653
ggg; 01872 105410 MCDONE: RSET
c
2283 o RREREEEEREERREEREEEEREEREAEREEERREERE SRR REER R R AR A FXFREEIRLE
Sggg ;iTEST 20 CRCHE MAINTENANCE AND ERROR REGISTERS TEST 4
2286 ElTHIS IS A TEST OF THE MRINTENANCE REGISTER’S ARBILITY TO FORCE
c28? +#A PARITY ERROR ON THE MAIN MEMORY ODD WORD'S LOW BYTE
gggg ;:HHEN THAT WORD IS THE WANTED WORD IN THE PRIR GOTTEN FROM MEMORY.
[ ;
2290 C o BB EREEEEREREEEREFRERPERE SRR RERERE B RR SR EAR R R AR RS RE RS LR RS A
2591 GiOTE4 003004 t&120: scoPe
2292 Cl107se Q012737 CO0ON0 001302 MOV #40,8TIMES ;00 40 ITERATIONS
2293 000C20 MD=3TN-1
2294 ;SET THE SKRD_REGISTER _
§§2§ QIC764 012737 011274 (020&46 MOV #7ST21, SKAD :IN CRSE THE TEST RBORTS.
Sggg 010772 1:3737 001102 001232 MOvB $TSTNM, $TMPO
2299 011000 104415 SKPBER :IF THE ERROR REGISTER IS BAD SKIP THIS TEST.
2300 01100 104416 SKPBCN ; IF THE CONTROL REGISTER IS BARD SKIP THIS TEST.
2301 011004 104417 SKPBMN : IF THE MAINTENANCE REGISER IS BRD SKIP TEST.
2302 011006 104420 SKPBHM <IF THE HIT/MISS REGISTER IS BAD SKIP THIS TEST.
2303 011010 012737 0l1072 0092114 MOV $MDERRO, 2 #CACHVEC :SET UP FOR THE ERROR.
2304 011016 012704 040000 MOV UHOOOO,QH ;PATTERN TO BE PUT IN THE
2305 011022 012702 177750 MOV $MRINT R2 +MAINTENRNCE REGISTER.
2306 011026 012737 000014 177745 MOV sMUHI,QUCONTRL + FORCE MISSES TO BCTH GROUPS.
gggg 011034 000402 BR MC1
5
2309 011036 LOC=. +GET THE PC 7O AN EVEN WORD BOJNDARY!!!
2310 011034 LOC=-43L0C
2311 011040 LOC=LOC+4
cale 011040 .=L0C
2313
2314 011040 000240 NOP
2315 011042 000240 MD1: NOP
2316 011044 010412 MOV R4, (R2) :SET THE MRINTENANCE REGISTER.
2317 011046 005701 MDe: TST Rl +THE FETCH OF THIS INSTRUCTION
2318 :SHOULD CRUSE THE MAIN MEMORY
2319 :DATA PARITY RBORT.
2320 (011050 00s012 CLR (Re)
232!l 011082 000240 NCP
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2323 011i0%y . MD3: :REOGRT ERRCR. MAINTENAMZE

2324 O0!10S4 010437 Colaze MOV R4, 3TMFZ :FUNCTION FAILEC TO

2335 . : CAUSE ERROR,

2336 Q11080 104ieT 1§: ERROR 127

2327 Ql10k2 Q12737 1777PT 031102 MOV 8-1, MANFL2

Sggg 011070 005530 BR MDDONE

2330 011072 022737 10<413 77744 MCERRO: CMP 8104410, I#MEMERR -0I0 THE ERRCR PEGISTEF

gggé 011100 001042 BNE 598 :SET PROPERLY?

2333 011102 022626 B4$:  CMP (SP)+. (SP)+ :RESET THE STACK

2334 011104 00S037 177572 BS3:  CLR JaMMRY

2335 Q11110 008037 17281% CLR JAMMR3 )

2336 011114 012737 177777 177744 MOV -1, J8MEMERR  ;TRY TO CLERAR THE ERROR

2337 011122 005737 17774+ ST JaMEMERR :REGISTER.

sggg 011126 001416 BEQ 668

2340 011130 IX¥ :ERROR REGISTER WON'T

2341 011130 013737 177740 001236 MOV J8LOADRS, $TMP2  ; CLEAR

2342 011136 012737 177742 001249 MOV 2#HIADRS, $TMP3

nga 011144 013737 177744 00la242 MOV JSMEMERR §TMPY

2345 011152 104130 67%:  ERROR 130

2346 011159 012737 177777 031062 MOV 8-1, MMRFLG :SIGNAL BAD REGISTER

gg:g 011162 000443 BR MDDONE

2349 Q011164 022737 177740 177740 68%:  CMP #177740.28LOADRS :SEE IF ADDRESS REGISTER

2350 011172 001356 ) BNE  BES ; UNLOCKED.

2351 011174 022737 000003 177742 CMP 83, J¥HIADRS

2352 011202 00I352 BNE 66$

ggga 011204 000432 BR MDDONE

2355 011206 698 :REPORT ERROR REGISTER

2356 011206 012637 001236 MOV (SP)+,STNP2 :NOT SET RS EXPECTED.

2357 011212 005726 TST (SP)+ 'RESET THE STACK.

2358 011214 013737 177740 001240 MOV 24LOADRS, $TMP3

2359 Q11222 013737 177742 001242 MOV 28HIADRS $TMPY

2360 011230 012737 040000 001244 MOV $40000, $1MPS

2361 011236 012737 104410 001246 MOV $104410, STMPS

gggg 011244 013737 177744 001250 MOV ZSMEMERR, §TMP?

2584 011252 104131 708:  ERROR 131

2365 011254 012737 177777 031102 MOV -1, MANFL2 :SIGNAL BRD REGISTER

236k 011262 012737 177777 021076 MOV #-1 MMRFL2

2367 011270 000705 BR 65$

Sggg 011272 104410 MDDONE: RSET

2370 iy ERBEABEREEEEEREEEEEEEREEREEEREEER R RAERAEEEEEEEEEEERELAERREERE

5335 ;iTEsr 21 CACHE MAINTENANCE AND ERROR REGISTERS TEST S

2373 :€THIS IS R TEST OF THE MAINTENANCE REGISTER'S ABILITY TO FORCE

2374 ' ¥R PARITY ERROR ON THE MAIN MEMORY ODD WORD’S MIGH BYTE

sg;g ;:unzn THAT WORD IS THE WANTED WORD IN THE PAIR GOTTEN FROM MEMORY.

c377 o RREEEEEEREREREERREFEERE RN RE RN RA RN RN RERRRRNRENRREREERR AN RRAR

2378 011274 00000M t4t21: score
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2379 011276
2380
S oua
2384 (011312
2385
238? 011333

l

53 BiI%ES
2389 011326
2350 011330
2331 011336
392 0l1342
cd33 011346
2394 Cl11354
c33c

2336

2397

2398

2399

2400

c401 011360
c402 011362
403 011364
c404 011366
240S

2406 01137
2407 011372
2108

2409 0l1374
c410 011374
2411

a4l2 Gl1140C
e413 011402
2414 011410
2415

g4lb 0114182
g417 011420
2418

2419 0ll4z2e
420 0li424
e4el 011430
24c2 011434
e423 011442
c4e4 011446
2425

e4eb 0114E3
e4e7 011480
2428 011456
2429 01]14tM
2430

2431 011472
e432 011474
c433 011502

2434

T2l

Cia737

0dacal
012737
113737

104415
igwag

Y41/
104420
012737
012704
012702
012737
000402
g
3

11356
11354
011360
011360

000240
000240
010412
005701

00s0le
000240

010437

1041¢e7
012737
000s00

022737
601042

022626
005037
005037
012737
005737
001416

POP 11 70 ChchE
CACHE MAINTENANCE RND ERRCR REG’STEPS TEST §

000040

Gl161M
001162

L OO

0C1236

177777

104410

177572
172516
177777
177744

177740
177742
177744

177777

cli3de

03Ce46
C0l232

031102

177744

177744

001236
001240
00le4e

031062

CIRGNOETIC FART |

MOV 840, STIMES
ME=§TN-1
MOV BTSTE2, SKAD
MOVB  STSTNM,$TMPO
SKPBER
KPBCN iF TH
KPBMN F TH
SKPBHM
MOV AMEERRD, S8CACHVEC
MOV #100000 . RY
MOV SMAINT R2
MOV $MOM1, J8CONTRL
BR ME1
LOC=.
LOC=-43L0C
LOC=LOC+4
.=L0C
NOP
MEL:  NOP
MOY RY, (R2)
ME2: ST Rl
CLR (R2)
NOP
ME3:
MOV RY, $TMP2
13: ERRCR 127
MOV 8-1 MANFL2
BR MEDONE
MEERRO: CMP 8104410, D$MEMERR
BNE 63§
BYS:  CMP (SP)+. (SP)+
653 CLR AMRD
CLR aunnaa
MOV 1, I8MEMERR
18T aantnenn
BEG 68%
6% :
MOV J8LOADRS, STMP2
MOV 28HIADRS, §TMP3
MOV JSMEMERR §TMPY
67%:  ERROR 130
MOV 8-1 MMRFLG
B8R MEDONE

: IF THE ERROR REGISTER IS BQD SKIP THIS TEST.

aKIP THI? ;ST
S BRD SKIP TES
: IF_THE HIT/MISS REGISTER IS BAD SKIP THIS TEST.

NOS

MRCYLL 27(732)

;;00 4C ITERATIONS

R chde

RE TS Y RdcATs.

FAINTERANCE ALCISIR T8

;SET UP FOR THE ERR
;PATTERN'TO BE PUT IN THE
s MAINTENANCE REGISTER.
{FORCE MISSES TG BOTH GROUPS.

;GET THE PC TO AN EVEN WORD BOUNDARY!!!

;SET THE MRINTENANCE REGISTER.
:THE FETCH OF THIS INSTRUSTION
;SHOULD CAUSE THE ABORT.

:REPORT ERROR. MAINTENANCE
; FUNCTION FRILED TO
: CAUSE ERROR.

.DI0 THE ERROR REGISTER
:SET PROPERLY?

:RESET THE SfACK

; TRY TO CLEAR THE ERRCR
REGISTER

; ERROR REGISTER WON'T
; CLERR

:SIGNAL BRD REGISTER

30-0EC-76 11:48 Prok 4
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cHE DIQGNOSTIC PRAY
wNCE

é MACY1l 27:732) 30-CEC-76 11:48 PaAGE 4
ANS ERROR REGISTERS TEST S

£83: M 8177740, SLCADRS (3SE IF ALoRESS RESISTES
SNE EES s HLZIxED.
£Mp 83, BHIRCFS
SNE eed
ER MECGNE
£3§: REPCRT ERRCR R

GISTER
MY (SP)+,STMP2 iNGT SET A4S EXPECTEC,

187 (SP1+ :RESET THE STRCK.

MOV JBLCADRS, $TMP3
MCV JsHIADRS §TMFY
MOV #100000, §TMP3

MOV 8104410, STMPE

MOV JSMEMERRA, §TMP7

708: EPROR 13!
MoV 8-1,MANFL2 :SIGNRL BRD REGISTER
HOV 8-1,MHMRFL2

BR 65$
MEDONE: RSET

S RERERERAREREEERRREE AR AR R AR R AR AR RR RN R R RN GRS RPRRRR
1 $TEST 22 CACHE MAINTENANCE AND ERROR REGISTERS TEST &

. ¥
+#THIS IS A TEST OF THE MAINTENANCE REGISTER'S RBILITY TO FORCE
+#R PRRITY ERROR ON THE MAIN MEMORY EVEN WORD'S LOW BYTE

2122222222222 SS SIS S22 SL S L LS

t&122: SCOPE
MOV 840, 3TIMES ::D0 40 ITERATIONS

MF=§TN-1
;SET THE ?KQD REGISTER
MOV 875723, SKRD : IN CASE THE TEST ABORTS.

MOVE  STSTNM, STMPO

MOY sMFERRD, J8CACHVEC :SET UP FOR THE ERRCR.

MOV £10000, R4 PATTERN' TO BE LOADED INTO THE

MOV sMAINT R2 :MRINTENANCE REGISTER.

MOY sMOM1, J8CONTRL :FORCE MISSES TO BOTH GROUPS.

MOV sMF2, RS :A REFERENCE TO THIS ADDRESS
:WILL CAUSE A PARITY TRAP BECAUSE
: THE OTHER WORD IN THE PAIR
:WILL HAVE THE APPROPRIATE
:PARITY TO CAUSE TME MAINTENANCE
‘FUNCTION WHICH WILL BE SET

0 . :T0 FORCE THE ERROR.

LOC=. :GET THE PC TO AN EVEN WORD BOUNDRRY! !
LOC=-43LCC

LOC=LOC+4

.=L0C

MF1: NOP

MOV R4, (P2) ;SET THE MRINTENRNCE REGISTER.

:#WHEN THRT WORD 1S THE UNWANTED WORD IN THE PAIR GOTTEN FROM MEMORY,
g

—— ———

“
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2456
g4§7 Q11210
2498 CliT10
2439
2300 Qli7ls
esCl Q11718
2502 QOll7eM
2502
2504 Qli7ge
250s 011734
2506
2507 011736
2508 011740
2509 Ol11744
2510 011750
2511 011756
eslg 011762
£513
cSiN Dl176M
251% 011764
2516 01177
2517 012000
2518
2s19 012006
2520 012010
2521 012016
25ee
2523 012020
SN 012026
2seS 012030
2526 012036
25c7 012040
2528
2529 (0l2042
2530 012042
2531 012046
2532 012050
2833 012056
2534 012084
2535 012072
2536 012100
2537
2538 012106
2539 012110
2s40 012116
2s41 Dl2lev
2s42 012126
2543
2544
cSu4sS
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013737
013737
013737

104130
012737
000443

022737
0013S6
022737
001352
000432

01237
005726
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013737
012737
012737
013737

104131
012737
012737
000705
104410
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cme=f “m

oLl
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2516
7777
4

i
!
l
1777494

7
7
7
7

177740
177742
1777494

177777

17774C
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00i23b
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010030
004404
177744

177777
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SNTENENIE RN BRRCE REGISTERS TES

<31102

177784

001236
0Cia40
00l24e

caioe2

177740
177742

001240
001242
001244
001246
001250

031102
03107%

“Fe:

vF3:

§:
SV

L 30

MFESSQ:

£43:
£58:

66S:

70%8:

MFOCONE ¢

. *n1S FEFERENCE 70 (RS) JILL CALSE &
tFARITY TRAP SINCE THE CTHER IN Twa”
tpalR WILL CAUSE A PARITY ESRIR.
:THIS WORD WILL CRUSE THE ERRCP
‘WrEN THIS WORD IS REFERENCEC.

:REPORT ERRCR. MEINTENRNCE

:FUNCTION FRILED T2
:CALSE ERRCR.

:DID THE ERROR RESISTER
:SET FROPERLY?

;RESET THE STACK

;TRY TO CLESR THE ERACR
:REGISTER.

;ERROR REGISTER WON'T
:CLEAR

:SIGNAL BRD REGISTER

8177740,38LCRA0RS ;SEE IF ADCRESS REGISTER
6$ : UNLOCKED.

[
L asvll
g
v £y, 62
N &2
737 g
NP
MOY 4, 3T+D2
ERROR 127
#-1,MRNFL
BR MFDONE
CMP 84404, SAMEMERR
BNE 538
CMP (SP)+, (SP}+
CLR SsMMRO
CLR 8MMR3
MoV 8-1, OSMEMERR
ST SeMEMERR
BEQ 68§
MOV J8LOADRS, $TMP2
MOV S9HIADRS  §TMP3
MOV SSMEMERR §THMPY
ERROR 130
MOV 8-1 MMRFLG
BR MFDONE
CHP
BNE b
CMP 83, J8HIADRS
BNE e6d
BR MFDONE
MOV (SP)+,§TMP2
ST (SP)+
MOV 38_0ADRS, §TMP3
MOV #HIADRS §TMPY
MOV 10000, $tMPS
MOV 84404, $§TMPS
MOV JSMEMERR, STMP?
ERROR 131l
HOV 8-1, MANFL2
MOV #-1 MMRFL2
BR 658
RSET

o

+REFORT ERROR REGISTER
;NOT SET WS EXPECTED.
sRESET THE STRCK.

; SIGNRL BRD REGISTER

SR RREEARSERE RN AR R R RN RERRE RN RS RRRRR AR R AP RN RS
CACHE MAINTENANCE AND ERROR REGISTERS TEST 7

:hTEST 23
X
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15 TR IEIE DIAGNETIC FART MACYLs 27 T32) 20-DEC-TE 1L:48 FALE <2
s aTNTENGE TAND ERRIE REGISTERS TEST 7
;»THIS IS A TEST OF THE MAINTENGNCE REGISTER'S ASILITY TG FCRCE
‘w8 PARITY ERRCR ON THE MAIN MEMORY 30 o E ; &3 ,8 E
ONHEN AT WORS 1S THE UNWANTED WORE™IN THE PA TTEN FROM MEMCRY.

l”*!i!!I!ifilﬂl!‘l*iii**illii‘li'}lil‘l'l"l!l!l’i!il’li*9*’!*”*!!'!!*9*

£, N
A1»:7)
[ ¢

slaleiotel 1;723 SCOPE
Sl1E737 Doosen oDiac: MOV 940, 8TIMES .00 40 ITERATIONS
653023 ®3z§TN-1
) ) 1SET THE SKAD PESISTER

312737 212450 D30EuE * IV 8TST24, SKAD TN CASE TME TES™ ASCR'S.
L1337 ©o0lifs 00iE32 MOVB  STSTNM,$TMPO
104415 SKPEER :IF THE ERROR REGISTER IS BAD SK:° THIS TEST.
10441 SKPBCN :IF THE CONTROL REGISTER 1S BAD S¢IP THIS -EST.
104417 SKPBMN :1F THE MAINTENANCE REGISER IS BAD SKIP TEST.
104420 SKPBHM :1F THE HIT/MISS REGISTER IS BAD SKIP THIS TEST.
012704 042500 MOV 840000, R4 - THIS PATTERN WILL BE FUT IN THE
018704 177753 MOV $MAINT RY :MAINTENANCE REGISTER.
012737 01228 00011M MOV sMaERRD, asCACHVEL SET UP FOR THE ERROR.
012737 000014 17774e MOV sMOM1, JRCONTRL ;FCRCE mtSSES TO BOTH GREPS.
003401 BR MGl
p12212 LOC=. :GET THE PC TO &N EVEN WORD BOLNCAFY!!!
012215 LOC=-43LCC
012214 LOC=L 0 +4
013214 .=L0C
000240 M3l:  NOP
010412 MOV R4, (R2) :SET THE MAINTENANCE REGISTER.
000240 . NOP : THE REFERENCE TO THIS NOP
005701 Mee:  TST Rl :SHOULD CAUSE A PARITY saqon T0 OCCUR AT

X :MG2, RESULTING IN A TRA
00s012 CLR (RE)
060245 NOP

; _ M53: :REPORT ERROR. MAINTENANCE
010437 00123t MOV R4, §TMP2 :FUNCTION FRILED T
: CAUSE ERROR.
104127 13: ERROR 127
012737 177777 021102 MOV $-1, MANFL2
800500 B8R MGOONE
022737 OOM410 177744 ™3ERRO: CMP 84410, J8MEMERR  :DID THE ERRGR REGISTER
a01042 BNE X :SET PROPERLY"
022626 B48:  CMP (SP)+. (SP)+ :RESET THE STACK
005037 177572 £s§:  CLR EMMRD
005037 172516 CLR J8MMR3
012737 177777 17774 MOV -1, Q8MEMERR  ;TRY TO CLEAR THE ERRJR
005737 177744 757 JWMEMERR tREGISTER.
001416 BEQ 683
BES: : ERROR REGISTER WON'T

013737 177740 001236 MOV I8LOADRS, STMP2  : CLEAR
013737 177742 001240 MOV 28HIADRS §TMP3
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MIINDES-ll-CEr 22-B OO 11 "0 IASKE SIRANISTIC FRRT | il 277 30-CET="L  1i:42 SALE -3
NEXECS.0! ] 123 SECHE rnxxvswa\.s aNs ERRSR RESISTERS 'ch ?
;gﬂa 0.2320 0L3T3T TToWM  oolcue MV JSMEMERR, §TMPY
u
2535 012326 104130 ___ _ B78:  ERROR 130
206 012330 01273 1ottt 351Cses ~ oV '36 MMRFLG :SIGNAL BRC RESISTER
gggg 012336 000443 BR MGOONE
2609 012340 022737 I1TTTNI  1TTT4D £9§: oMP R177740, 38LCROPS :SEE IF AOCRESS FEGIZTER
2610 012346 0G1356 . A 8NE B6S + L NLCCKED.
311 012350 Q22737 020223 1°TT42 CMP 83, IBHIADKS
2812 012356 001252 SNE 1
ggia 012360 002432 8] MGDONE
2615 012362 esy; _ :REPIRT ERRCR REGISTER
£61b 012362 012637 001236 MOV (SF)+,§TMPR :NOT SET RS EXPECTED.
2617 01236 COST ST (3P)+' :RESET THE STACK.
2618 012370 013737 177740 COl243 MOV J3LORDRS, §TMP3
2619 012376 013737 177742 001242 MOV 38HIADRS §TMPY
2620 012404 012737 040000 0J1244 MOV 840000, $tMPS
2621 Ola412 012737 004410 001246 MOV #4410 $T™PE
ggsg 012420 013737 177744 001255 MOV ASMEMERR, STHE7
2624 01246 104131 708:  ERROR 13! )
2625 010430 012737 177777 031102 MOV 8-1 ,MANFL2 :SIGNAL BAD REGISTER
262§ 01@436 012737 177777 Q3107¢ MOV s-1,MMRFLE
3627 0iz4y44 003708 _ BR b5
2628 OlZ44E 104410 MGCONE: RSET
2629
2633
2&31 : S BUFRFI LA PR AP R AN BB PR R IN R R AR RS E R R R E R A AR E LR R AL LR DR LRSS
S§§§ Lrssr 24 CACHE MAINTENANCE AND ERROR REGISTERS TEST i0
2624 ;rqxs IS A TEST OF THE MAINTENANCE REGISTER’S RBILITY
2835 ;#T0 FORCE A PARITY ERROR IN THE CACHE ADORESS MEMORY OF GROUP ZER3, FCR “E
€3¢ :#LOW BYTE OF THE ADORESS WORD. ALSO TESTED 1S THE ERROR REGISTER'S'
2637 : #ABILITY TO SET CORRECTLY FOR THIS ERROR.
2638 . ¢THE REFERENCE RESULTING IN THIS ERRCR IS MADE DIRECTLY FROM THE CP.
gg:g .ro THE CACHE.
c
cb4l l*l!i*!*ll!*i!**i**!*!*i**f*ti!*!**!i**!i*!lilli!!i*l*iii*iiif#
2642 012450 0C000H fétaq SCOPE
2643 012452 DI2737 003040 001302 MOV 840, $TIMES ::00 4C ITERATIONS
2644 00Co24 MH=$TN-1
2645 :SET THE SKAD REGISTER
sg:g 012460 012737 013014 023Ce4e MOY 875725, SKAD :IN CASE THE TEST RBGRTS.
gg:g 0le466 113737 001102 001222 MGVB  $TSTNM,$TMPO
2650 012474 104415 SKPSER :IF THE ERROR REGISTER IS BAD SKIP THIS TEST.
2651 012476 104416 SKPBCN +IF THE CONTROL REGISTER IS BAD SKIP THIS TEST.
2652 012500 104417 SKPBMN ; IF THE MAINTENANCE REGISER IS BAD SKIP TEST. _
2653 012502 104420 SKPBHM :IF THE HIT/MISS REGISTER IS BAD SKIP THIS TES-.
c654 012504 012737 012612 0001!d MOV *MHERRO, J¥CACHVEC .GET UP FOR THE ERROR.
2655 012512 012704 000400 MOV 400, R4’ : PATTERN 70 BE POT IN MAINT. REG.
2686 012516 012702 177750 MOV sMAIAT R2
2657 012522 012737 000030 177746 MOV #SOM1, J¥CONTRL  ;FORCE SELECT GROUP O AND

cbt8 FbRCE MISS THE OTHER
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012566
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012646

012650
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012656
012664

0i2672
012674
012702

012704
gig71e
012714
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::S'IS
Q0sT1s

232737
601087

01353~
C12737
104081

10u4:]

022737
001042

022626
085037
005037
018737
005737
001416

013737
013737
013737

104130
012737
000443

022737
001356
022737
001352
ooo422

ELE of =3 IAlWE
CRCr‘ "ﬁl\ Evs

“'E:":
wolmw!

177572
172516
177777
177744

177740
177742
177744

177777

17774C
000co3

£31102

177794

177794

03123¢
001246
001242

031062

Ml

MHe:

13:
rFOV

MHERRO:

E4S:
658:

&6%:

£7%:

£8%:

£9E:

BIT
BNE

MOV
r"\!
ERROR
SKIPT
NOP

MoV
CLR

MOV
ERROR

8-1,MANFL2
BR

e

BNE

CMP
CLR
CLR
MOV
TST
BEQ

MOV
MOV
MoV

ERROR
MOV
8R

CMP
BNE
CMP
SNE
ER

MU’I
‘)H
( v >
:DI-

FOE
aCY 1]
IRt
gvdl RS
-RS)
3

RY,37MPZ
127
MHOONE

lHHEO JSMEMERR
X

(SP)+. (SP)+
aMMRD
8MMR3

8-1, 28MEMERR
a:nénsnn

a#.0ADRS, STMP2
J8HIADRS, §TMP3
SEMEMERR, STMPY

130
-1, MMRFLG
MHDENE

732, 22-lEI-TE

-n- s

s oROUP
sMakE MM N

UECU uﬁ.

:SEE IF REFEFEN-E SCZRESC
115 A HIT.

: IF NOT ERRCR!

AIT N

;ERRCR FRTAL. GC TO NeX™ TEST.

+PJT THE PATTERN IN THE

rﬂINT NRNCE REGISTER.

:THE FETCH OF THIS NEXT

; aNSTRUCTION SHOULD CAUSE

:A PARITY ERROR IN THE

; CACHE RDDRESS MEMORY GRCJF 3°.

{REPJRT ERROR.
iFUNCTION FRILED 7
: CAUSE ERRUR.

HQINTENRNUE

:DID THE ERROR REGISTER
; SET PROPERLY?

:RESET THE STACK

; TRY TO CLEAR THE ERRCR
;REGISTER.

:ERROR REGISTER WIN'T
:CLERR

; SIGHAL BRD REGISTER

géi??ﬂﬂ ,d8LORDRS ;SEE IF HODRESS REGISTER

n3salHIQDPS
MHOONE

; JHLOCKED.

:REPORT ERROR REGISTER

ii:d48 FASE EC

—_— e
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T

'%“537
o
21375
012737
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00S71S
005715

032737
001007

010837
012737
104001
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cmonmE Ve

-2123%
172740
A?t f qg
Co4~el
177744

2CC042

313380

<Cillz

013156
001093
177730
gccozo

J13l3t

000010

001236
000300

¢ =

QCigus

I

201246
J01250

(20D

[ ol X

3iiCe
1376

Che--
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(o]
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020646

20.23¢

0CC. 14

17774¢

1777¢2

001234

-"\;;o:tE.;":ov.\E ‘: :’.‘:To;' - - l':;.
aaTEaNE R EEECE RESISTERS TESH

¢ may capoa

Moy 'SP, §TIMPE M5T SET RS BN
°3t 5P+ GESET TRE 3°a
M3y s8LJACRS, §TMP3

MV o8H]RDRS, $TMPH

MOV 8400, §TMPS

MGV s4420, §TMPS

MOV SWMEMERR, §TMP7

% ¥ ERROR 13!
MOV #-1,MANFL2 ;SIaMRL R0 RESITTES
MCY #-1 MMRFL2
(334

SR
MUDINE: RSET

TIRARRFERRAERRARFRRRARR AR REERRERFIRARRRERRRARARRRIRAIADESH S 29
:#TEST 25 CACHE MRINTENANCE AND ERROR REGISTERS TEST 1i

¥

;#THIS IS A TEST OF THE MRINTENANCE REGISTER'S ABILITY

;#TQ FORCE A PARITY ERROR IN THE CRCHE ADDRESS MEMORY OF GRCUP ZERC, FLR THE
;#HIGH BYTE OF THE ADDRESS WORD. ALSO TESTED 1S THE ERROR REGISTER'S
;#ABILITY TO SET CORRECTLY FOR THIS ERROR.

+#THE REFERENCE RESULTING IMN THIS ERROR IS MRDE DIRECTLY FRCM THE CPU

;:TO THE CACHE.

i- RERRERURERAEELRRERERERRER PR LR R RN LR EEERF AR ERLRERERRREL R RIS
t&125: SCOPE
MOV

18 THoL 840, 3TIMES ::00 40 ITERATIONS
o .SET THE SKAC REGISTER

MOY 875726, SKAD TN CASE THE TEST ABCRTS.
MOVB TSTNM,$7TMPD
SKPBER . IF THE ERROR REGISTER IS BAD SKIP THIS TEST.
SKPBCN :IF THE CONTROL REGISTER 1S BAD SKIP THIS TEST.
SKPBMN :IF THE MAINTENANCE REGISER 15 BAD SKIP TEST.
SKPBHM :IF THE HIT/MISS REGISTER IS BAD SKIP THIS TEST.
MOV sMIERRO, 38CACHVEC :SET UP FOR THE ERROR.
MOV %1000, R4 -PATTERN’ TO BE PUT IN MAINT. REG.

MOV sMAINt, R2

MOV ISJHI,thONYRL +FORCE SELECT GROUP O AND
sFORCE MISS THE OTHER
: GROUP

MOV sMI1 RS sMAKE MI1 A HIT IN

TST (RS : GROUP GP.

76T (RS)

:SEE IF REFERENCE ROCRESS
BIT :éD.QIHITHIS ;IS R HIT.

ENE
: IF NOT ERROR!
MoV RE.3TMPE
MoV $0.3THP!
ERROR |
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013250
013256
013260
013266
013270

013272
013272
013276
013300
013306
013314
013322
013330

c-al-DEKE-

T2t
09401

iz
A .:

000432

012637
005726
013737
013737
012737
012737
013737

104131
012737
012737
000705
104410

-Q qa

NP N)

Pt ot ps P @

st brs
3PN
e It It |
AN ENEN]
L£rr
Lo

—
~
~J
~J
~
e

1777490
003303

QGi23t

177740
177742
001000
004420
177744

177777
177777

-m eew
- v

23110¢

177794

177744

CC1236
031240
00l124e

g

)

1082

177740
177742

0G1240
001242

“rsey cmeya

- egds FRET
Snf VAINTENANGE Ao ERACE RESIET

- ‘H‘ ‘v

Mil:

2

18:
MOV

MIERRO:

£48:
ess:

EES:

£93:

703

MISJiE:

MoV
ERFOR

RY,8TMP2
187

#-1,MANFL2
B8R MIDONE

MP
BNE

CHMP
CLR
(LR
MOV
157
BEQ

MCV
MOV
MoV

ERROR
MOV

MOV
ERRCR
MOV
MOV

BR
RSET

#4420, IsMEMERR
698

{(SP)+_(SP)+
JsMMRD
J8MMR3

8-1. JSsMEMERR
JSMEMERR

£8%

J8LORDRS, $TMP2
J8HIADRS, §TMP3
JWMEMERR, TMPY

- e e -

+PUT THE PATTERN IN THE

: MAINT NQN»E REGISTER.

:THE FETCH OF THIS NEXT

; INSTRUCTION SHOULD CRUSE

ﬂ PARITY ERROR IN THE

:CACHE RDCRESS MENMCRY GROF 5P,

(... n

:REPORT ERROR. MAINTENANCE
:FUNCTION FRI_ED TC
: CRUSE ERROR.

:DID THE ERROR REGISTER
:SET PROPERLY?

;RESET THE STRC

;TRY TO CLEAR THE ERRCR
:REGISTER.

+ERROR REGISTER WON'T
:CLERR

130

$-1, MMRFLG :SIGNAL BRD REGISTER
MIDONE

#177740, 98LOADRS :SEE IF ADDRESS REGISTER
B6S : INLOCKED.

23, a8HIADRS

ebd

MIDONE

<sp)+ §TMP2
(SP)+’
J8LOADRS, STHP3
JsHIADRS | §TMPY
#1000, $THPS
84420’ §TMPE
JAMEMERR, STMP7

131

l-l MANFL2
1,MMRFL2

655

:REPCRT ERROR REGISTER
sNOT SET AS EXPECTED.
‘RESET THE STACK.

: SIGNAL BAD REGISTER

. —— N A —————— . % - ——
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2945

C1337¢C
013378

Q1304
013406

013450
013456

013480
013464
013472

013474
013476

013500
013502

032737
001007

010537
012737
104001
104411
000240

010412
00sCle

010437

J1352¢2
032300
177752
005044

00123t

J0i302

03Cs4E
CO1232

003114

1777498
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(P RRRRRRRRARRIRRRERRERARSRERRARRARRIRERRRI AP RRLLEREN P2 2245229222

*TESl eb CARCHE MRINTENANCE WAND ERROR REGISTERS TES™ g

ISTHIS IS A TEST OF THE MAINTENANCE REGISTER’S ABILITY
;170 FORCE A PARITY ERROR IN THE CACHE ADDRESS MEMORY OF GROUP CNE, Fi8 ™~
:#LOW BYTE CF THE ADCRESS WORD. ALSO TESTED 15 THE ERRGR REGISTER'S
:#ABILITY TO SET CORRECILY FOR THIS ERROR. . ~
:#THE_REFERENCE RESULTING IN THIS ERROR 15 MADE DIRECTLY FROM THE CF.
:#T0 THE CACHE.
R

CRE RS RN R R AR R BRI R R R AR SRR R R R R AR AR R AR SRR AR L L LR AR R P22 F2 S

Yi12e: SCOPE

MOV 840, STIMES : ;D0 40 ITERATIONS
MI=§TN-]
:SET THE SKAD REGISTER
MOV RTST27, SKAD :IN CRSE THE TEST ABCRTS.
MOVB  $TSTNM,$TMPO
SKPBER +1F THE ERROR REGISTER IS BAD SKIP THIS TEST.
SKPBCN :IF THE CONTROL REGISTER IS BAD SKIP THIS TEST.
SKPBMN . IF THE MAINTENANCE REGISER IS BAD SKIP TEST.
SKPBHM !1F THE HIT/MISS REGISTER IS BAD _SKIP THIS TES™.
MOV sMJERRD, A 8CACHVEC -SET UP FOR THE ERROR.
MOV 2000, RY PATTERN’TO BE PUT IN MAINT. REG.
MOV sMRINt R2
MOV $S1MC, OuCONTRL ;FORCE SE_ECT 3ROUP 1 AND
:FORCE MISS THE OTHER
:GROUP
MOV #MI1,RS ‘MAKE MJ1 A HIT IM
ST {RE) : SRCUP GP.
187 'RS)
s:s IF REFER‘NLE ACDRESS
817 £10,28HI°MIS  :IS A
BNE 13
. IF NOT ERRJR!
MOV RS,§™MPZ
MOV ll ST!‘PI
ERROR i
SKIPTY ERROR FATAL. GO TG MEXT TES™.
18: NOP :PUT THE PATTERN IN THE
MOV R, (R2) :MAINTENANCE REGISTER.

:THE FETCH OF THIS NEXT

: INSTRUCTION SHOULD CALSE
:A_PARITY ERROR IN THE

:CACHE ADDRESS MEMORY GROUP GF.

MJet CLR (REJ

Mlz: ;REPORT ERROR. MRINTENANCE
MOV R4,37"F2 ;FUNCTION FRILED TO
; CRUSE ERROR.

o em m em e e — ey
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013532
013534
013540
013544
013552
013886

013563
013560
013366
013574

0i3e02
013604

013674

013702
013704
013712
al3720
013722

0013%2
000432

012637
005726
013737
013737
012737
012737
013737

104131
012737
012737
00070S
104410

001236
177740

LTTTNY

C0la3s
001240
Q0le4e

031062

177740
177742

001240
001242
001244
001246
001250

0311C
C3107

orry

3l
310

- ema— -
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T -
UU‘-J
LIAINISTIs - MRlr]l 27 Tii. 2I-TET-TE 1B FAGE Ea
vE v ERRIP ﬁsa*f*z== TEST L2
i8: ERRCR 127
moV -1, MONFL2
B8R MIDINE
MIERRD: oMP 84442, SSMEMERR :QE? THE ERROR RESISTEF
BNE £3§ : 3¢t PRIPERLY?
E43:  CMP (SP)4+. (SP)+ -RESET THE STACK
cc§: LR SBMMR
2R J8MMR3
MOV 8-] J8MEMERR  :TRY TO CLEAR THE ERRCR
TET SaMEMERR s REGISTER.
BEG 688
8ES: :ERROR REGISTER WON'T
MOV JBLOADRS, $TMP2  :CLEAR
MOV JsHIADRS | §TMP3
MOV SUMEMERR STMFY
678:  ERROR 130 )
MOV -1, MMRFLG :SIGNAL BAD RESISTER
BR MJDONE
BBS:  CMP 177740, 28LOACRS ;SEE IF ADDRESS REGISTER
BNE 31X : INLOCKED.
CMP 33, J8HIADRS
ENE 664
B8R MICCNE
£493: :REPORT ERROR REGISTER
MOV (SP)+,§TMP2 :NOT SET AS EXPECTED.
ST (SP)+’ :RESET THE STACK.
MOV anLonoas $TMP3
MOV J8HIAORS §TMPY
MOV 2000, $THPS
MOV 84440 $TMPE
MOY IAMEMERR, STMP?
703:  ERRCR 13l ) o
MOV c-x MANFL2 :SIGNAL BAD RESISTER
MOV 1, MMRFL2

BR ESS
MICONE: RSET

AR R R R R AR R AR R RN ERR AR LR R RRRER AR RRARRRRARERRR N2

iTEST 27

CACHE MRINTENANCE AND ERROR REGISTERS TEST I3

*THIS IS A TEST OF THE MRINTENANCE REGISTER'S ABILITY

:#T0 FORCE A PARITY ERROR IN THE CACHE ADDRESS MEMORY OF GROUP ONE, FUR THE

' ¥HIGH BYTE OF THE ADDRESS WORD. ALSO TESTED 1S THE ERROR REGISTER'S
+#ABILITY TO SET CORRECTLY FOR THIS ERROR.
:#THE REFERENCE RESULTING IN THIS ERROR IS MADE DIRECTLY FRGM THE (FU

:TO THE CACHE.

|'

A EE R R A REFRER AR E AP SRR LA AR PR LSRR AR AR RER PR RS RIS LRI ISR




- MRINJEC~11-DEKBC-B
<EkBCB.P1I

2334

2941
4
94
44

2945

2346

2947

2348

2549

2950

e3¢l

323
2354
2955

2356
2957

Btdcse

013734
313742

014014
014022

014324
014030
014036

014040

014042
014044
014046

014050
014050

014054
014356
014064

014066
014074

014076
014100
014104
Ci4110
014116
Cidle2

-
Fikh
80002
012737

113737

104418
10441
104417
104420
012737
812“”H

012737

012705
00S7 1S
005715

032737
001007

0105237
012737
108001

104411

002240
010412
Cosll:z

010437

104127
012737
000S00

022737
001042

022626
00S037
005037
012737
005737
001416

PCP 11 70 JAoHE DIAGNOSTIC P
cRZEE MRINTENANCE mND ERROR R

C22048

814270
QL1102

014CBb

197288

OCCO4

J14046

3J0C10

004440

177572
172516
1772777
177744

801302

03064
231232

| )
~3
~J
-~
£
[p A

17778¢

£Ji234

031122

177744

177744

187127;

RV

Mk=§TN=]

13:

MK1:

MKERRO:

E4S:
11 ¥

MOV
MovB

SKPBER
SKPBCN
SKPBMN
SKPBHM
MOV
MOV
MOV
MOV

MOV
TST
TST

BIT
BNE
MOV
MOV
ERROR
SKIPT
NOP

MGV
CLR

MOV
ERROR

#-1,MANFL2
BR

CMP
BNF

CMP
CLR
CLR
MOV
157
BEQ

arT
gGI

~

i oY
STEFS TEST 13

845, §TIMES .00 40 ITERATIONS
=t (30 BEG

RTST30, SKAD IR oA TRECIERYIRLER .

§TSTNM. STMED
.1F THE ERROR REGISTER IS BAD SKIP THIS TEST.
'1F THE CONTROL REGIGTER IS BAD SKIP THIS TES®
:IF THE MAINTENANCE REGISER 1S BAD SKIP TEST.
'IF THE WIT/MISS REGISTER IS BAD SKIF THIE TEST

IHKERHO J8CACHVEC :SET UP FOR THE ERRGR.
?o RH :PATTERN TO BE PUT IN MAINT. REG.

os MO, b!uONTRL : FGRCE SELECT GROLP 1 AND
:FORCE MISS THE ornsn

: GROUP
#MK1,RS :MAKE MKl A& HIT IN
‘R5) : GROUP GP.
(RE)
:SEE IF REFEREMCE QDODRESS
réo.auuxrnzs 15 A HIT.
. IF NCT ERRCR!
RS.$TMP2
$1.3TMP!
[
:ERROR FATAL. GO TO NEXT TEST.
:PUT THE PATTERN IN THE
R4, (R2. : MAINTENANCE RESISTER.
(R3) :THE FETCH OF THIS NEXT

; INSTRUCTION SHOULD CRUSE
:A PARITY ERROR IN THE
; CACHE ADDRESS MEMORY GRCUP GF.

; REPORT ERRCR. MAINTENANCE
R4,8THP2 tFUNCTION FRILED TO
127 : CAUSE EFROR.

MKDCNE

#4440, JSMEMERR ;D10 THE ERROR REGISTER
699 :SET PROPERLY?

(SP)+, (SP)+ sRESET THE STRCK

IsMMRA

J8MMR2

8-1 O¥MEMERR  :TRY TO CLEAR THE ERROR
gggtnsna :REGISTER.
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cdoRE DIRGNOSTIC FRRT | MACY
NTE T

MRINJEC-11-DEn3s-B FCE 11 "2 1 27732, 2C-TEC-7: 11:MB SAGE &=
» DEKBC8.F11 v SAcRE MAINTENANZE RND ERRIE RESISTERS TES
2995
c938 01412d B63: -ERROR REGISTER ACH'T
2997 013153 013737 1:::32 gciagg qo$ ’lLOSDRE ,8TMP2  :CLEAR
gggg Hiqiqb 31355? 155564§ ﬁ81 43 MV é EE i¥MP4
3001 Ji4l4e 104130 £7S: ERROR 130
3002 Q4180 QL2737 1°777T 231082 ng\ "6 MMRFLS :SIGNAL BRD REGISTER
83 014156 0003 MKOONE
' 3085 QIu1ed 022737 17TTWS  IT7TN0 BBS: CMP 8177740, 38LORDRS ;SEE IF ACCRESS RESISTER

3006 014166 001356 BNE 668 + UNLOCKED.
3007 QI4170 022737 000002 17TTME CMP 83, J8HIADRS
3008 0i4176 001352 ENE 663
gggg 0142060 000432 B8R MKDONE
3011 014202 £9%: :REPORT ERROR REGISTER
3312 014202 012637 001238 MOV (sp)+ §TMP2 :NOT SET AS EXPECTED.
3013 014206 00S726 15T (5P) :RESET THE STACK.
3014 014210 013737 17774C 001240 MOV aaLonoRs §TMP3
3015 014216 013737 177742 001242 MOV 28HIARDRS $TMPY
3016 014224 012737 004000 001244 MOV #4000, STHPS
3017 014232 012737 004440 001246 MOV 84440 $TMPE
ggig 0i4e40 013737 177744 001250 MOV ISMEMERR, $TMP7
3020 C14246 104131 708:  ERROR 131
3021 614350 012737 177777 031102 MOV -1, MANFLZ :SIGNAL BRD REGISTER
3022 014256 018737 177777 031076 MOV 8-1, MMRFL2
3023 Q14284 000705 8R 658"
3024 01426 104410 MKDONE: RSET
305
30:7 H RN AR R RS R LR R R LR ERE R LR ER SRR LR AR BA AR LR L L LR EERLEER SRR RE SR
%85% i'ssr 30 CACHE MARINTENANCE AND ERROR REGISTERS TEST 14
3033 *THIS IS A TEST OF THE MRINTENANCE REGISTER’S ARILITY
3031 :¥TO FORCE A PARITY ERROR IN THE CACHE DATA MEMORY OF GROUP ZER3, FUR TrE
3032 ' % O BYTE OF THE DATA WORD. ALSO TESTED IS THE ERROR REGISTER'S'
3033 ' ¥ABILITY YO SET CORRECTLY FOR THIS ERROR.
3024 :#THE REFEREMCE RESULTING IN THIS ERROR IS MACE DIRECTLY FROM THE CPJ
gggg :TO THE CACHE.
3037 R R ERREE AR R EE RN EE R AR ER LR XA E R R R RS R AR LR E AR R SRR IRRHEED
3038 014270 000D0M férao SCOPE
3039 Gi4272 012737 000040 001302 MOV 840, STIMES ::00 40 ITERATIONS
3040 0000230 ML=$TN-1
3041 :SET THE SKAD REGISTER
gg:g 014300 012737 014534 030646 MOV #TST31, SKAD :IN CASE THE TEST RBORTS.
gg:g 014306 113737 001102 001222 MOYB  $TSTNM,3TMPO
046 014314 104415 SKPBER . IF THE ERROR REGISTER IS BAD SKIP THIS TEST,
3047 014316 104416 SKPBCN : IF THE CONTROL REGISTER IS BRD SKIP THIS TEST.
3048 014320 104417 SKPBMN + IF THE MAINTENANCE REGISER IS BRD SKIP TEST.
2049 014322 104420 SKPBHM IF THE HIT/MISS REGISTER IS BRD SKIP THIS TEST.

3050 O0l4324 012737 014432 J00114 MOV #MLERRO, S#CACHVEC ;SET UP FOR THE ERROR.
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30¢1
3052
3053
3054
3055
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Pl

0i4332
014336
Q14342

014350
14354
014355

Q14360
014366

014370
014374
014402

014404

014406
0l441C
014412

014414
0iv4id

014420
014422
014430

014432
G14440

DI14442
D14444
014450
014454
014462
014466

014470
014470
014476
014504

014512
014514
014522

01u4Sey
014532
014534

- bt

832737
001007

010537
0127?37
104201

104411

00C240
010412
00sQ1e

010437

104127
012737
0o0s00

022737
001042

022e26
005037
005037
012737
005737
001416

013737
013737
013737

104130
012737
000443

022737
001356
022737
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POP 11-~C CSoME 2IAGNISTIC FART MACY1]l 27(732) 30-DEC-TS il:4€ SAsE T°
SASHE MATSYENGNCE RN ERRCP REGICTERS TEST 14
000020 MOY 20,RY :PATTERN TC BE PLT I MRINT. RES.
177780 MOV sMANT TR ke
000030 1TTTuE MOV £30M1, O8CCNTRL  :FORCE SELECT GRCUP 0 AN
{FORCE MISS THE OTHER
: GROUP
014412 MOV #L1,RS ‘MAKE ML1 A HIT IN
187 RS} : GROUP GP.
T1ST {RS}

:SEE IF REFERENCE HRDCRESS
000210 177782 BIT :éO.ECHITHIS :1S A HIT.

B
: IF NOT ERROR!

001236 MOV RS, $THMP2
GOCO00 201234 MOV 0. $TMPI
ERFROR |
SKIPT :ERROR FATAL. GO TO NEXT TEST.
18: NOP :PUT THE PATTERN IN THE
MOV RY, (R2) * MRINTENANCE REGISTER.
ML1: CLR (R2) ‘THE FETCH OF THIS NEXT
: INSTRUCTION SHOULD CAUSE
‘A PARITY ERROR IN THE
! CRCHE DATA MEMORY GROLP GP.
ML2: :REPORT ERROR. MAINTENANCE
001238 MOV R4, TMP2 tFUNCTIOR FRILED TO
: CAUSE ERROR.
18: ERROR 127
177777 031102 MOV $-1, MANFL2
BR MLDONE
004S00 177744 MLERRO: CMP #4500, J8MEMERR  ;DID THE ERROR REGISTER
BNE 698 *SET PROPERLY?
B4S:  CMP (SP)+, (SP)+ :RESET THE STACK
177572 6S3:  CLR J¥MMRD
172516 CLR “:M R3
177777 177744 MOV JWMEMERR  ;TRY TO CLEAR THE ERROR
177744 ST ﬂsnénsnn ' REGISTER.
BEG 68%
66%: ;ERROR REGISTER WON'T
177740 001236 MOV J¥LOADRS, §TMP2  :CLEAR
177742 001240 MOV J¥HIADRS  §TMP3
177744 001242 MOV JUWMEMERR | $TMPY
678:  ERROR 130
1777?77 031062 MOV -1, MMRFLG :SIGNAL BAD REGISTER
BR MLDONE
177740 177740 63%:  CMP #177740, J8LOADRS ;SEE IF ADDRESS REGISTER
BNE Bb% : UNLOCKED.
000003 177742 CMP %3, S¥HIADRS

———— — — ——— -——
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014846
014546
014552
14554
014562
014570
014576
014604

014612
014614
014622
014630
014632

014644
014652

014660
014662
014664
014666
014670
014676
614702
014706

014714
014720
014722

014724
014732

J0oo0H
012737
0Ccas!

012737
113737

104415
104416
104417
104420
012737
012704
012702
012737

012705
005715
005715

032737
001007

BLS 1. T CalhE CIAGMCSTIC FRRT G MAZYLL 27 722, 22-080-7% 11:ME  PRGE &3
SRIFE MAINTENANCE RND ERROR REGISTERS TEST 14
BNE 863
BR MLCGONE
693 .REPORT ERROR REGISTER
001238 MOV (SP)+, §TMP2 'NOT SET RS EXPECTED.
. 157 (5P)+ 'RESET THE STACK.
177740 001240 MOV 2L OADRS, $TMP2
177742 001242 MOV 28HIADRS  $TMPH
000020 001244 MOV 220, STMPS
004500 001246 MOV #4500, STMPE
177744 001250 MOV JEMEMERR, STMP?
708:  ERRCR 131
177777 031102 MOV 8-1,MANFL2 :SIGNAL BRD REGISTER
1777?77 231076 MOV 8-1 MMRFL2
BR 65§
MLDONE: RSET
i 3y 1232322232222 2333232232222 23223 TR ISR TSRS Y
;irssr al CACHE MRINTENANCE AND ERROR REGISTERS TEST IS
¥THIS IS A TEST OF THE MAINTENANCE REGISTER’S ABILITY
:%TO FORCE A PARITY ERROR IN THE CACHE DATA MEMORY OF GROUP ZERC, FOR THE
:¥HIGH BYTE OF THE DATA WORD. ALSO TESTED IS THE ERROR REGISTER'S
"¥ABILITY TO SET CORRECTLY FOR THIS ERROR.
#THE REFERENCE RESULTING IN THIS ERROR IS MADE DIRECTLY FROM THE CPU
;:ro THE CACHE.
. Iy YT Y Y R P P R R Y P Y R P P Y P PP P R I PR P IIR I T L Y S
¥8731: SCOPE
000040 001302 oS T 1nov 40, STIMES ::00 40 ITERATIONS
:SET THE SKAD REGISTER
015200 030646 MOV $TST32, SKRD *IN CASE THE TEST RBORTS.
001102 001232 MOVEB  STSTNM,STMPO
SKPBER :1F THE ERROR REGISTER IS BAD SKIP THIS TEST.
SKPBCN !IF THE CONTROL REGISTER IS BAD SKIP THIS TEST.
SKPBMN : JF THE MAINTENANCE REGISER IS BRD SKIP TEST.
SKPBHM t1F THE HIT/MISS REGISTER 1S BAD SKIP THIS TEST.
014776 000114 MOV SNMERRO, J#CACHVEC -GET UP FOR THE ERROR.
000040 MOV #40 R4 _:PATTERN 10 BE PUT IN MAINT. REG.
177750 MOV $MAINT R2
000030 17774e MOV #S0K 1, JXCONTRL ;FORCE SELECT GROUP O AND
:FORCE MISS THE OTHER
: GROUP
014756 MGY NM1, RS 'MAKE NM1 A HIT IN
157 (RS) : GROUP GP.
137 (RG)
:SEE IF REFERENCE RDCPESS
000010 1777S¢ gég réo.auur*nxs :1S A HIT.

: IF NOT ERROR!




- 1 - — - - el WP - - o ~ -~ . -
| MIINOEC-11-DEV32-8 BLB 11 TSI ILIME TI183%ISTIC BART | MROYLL 27 732, 30-CEC-TE 1l:d8 BAGE €3
PEKBIB. B! *3i SRIME TVRINTENANIE RN EGGIE RESISTERS TECT 1€
163 2iSTI4 .8t ooiie voy &5, §TMPZ
3064 Dlenes BIIR3, ZEIEEE -oizzd iy ol S
gigg JiuTee  1o€CI: EFEOR |
gigg DINTE0  10NMLL Snlet ERROR FATAL. GO TC “EfT "ES,
3169 2i4782 0IIi<0 '3 NCF PUT THE PATTERN IN THE
373 Luenss ZIES17 Moy 24, .RZ; : MAINTENANCE REGISTER.
3:71 Q178 C2sli: "Wl SR Re, :THE FETCH OF THIS NEXT
- s INSTRUCTION SHOULD CRUSE
33 ‘A PARITY ERROR IN THE
g;:g : SACHE DATA MEMORY GRJUP SP.
378
AF iemer NME: :REPORT ERROR. MAINTENS'"
2TE CI478] 10437 CliE3 MOV R4, §TMP2 ‘FUNCTION FRILED T
3179 : CRUSE ERRCR,
3180 DINTeY 104127 18: ERROR 127
3181 014766 01737 177777 031102 MOV 8-1, MANFLD
3%55 014774 000530 BR NMTCONE
3184 QIN77® 022737 004802 ITTTYY  NMERRD: CMP 84500, SsMEMERR  :DID THE ERROR REGISTER
g;gg 015004 001042 BNE X1 'SET PROPERLY?
3187 015008 022626 64§:  CMP (SP)+, (5P)+ ;RESET THE STAZK
3188 015010 005037 177572 £5§: (LR JeMMRO
3:89 (i€nl4 005037 172516 CLR SIMMR3
2185 018020 012737 177777 1777 MOV -1 J8MEMERR  ;TRY TO CLEAR THE ERACF
3191 Q18G26 005737 1777 ST JsMEMERR -REGISTER.
3133 018332 GO1416 BEG 688
3194 015034 £63: :ERROR REGISTER WON'T
2195 01034 013737 177740 201236 MOV J8LCADRS,$TMP2  :CLEAR
2196 015042 013737 177742 001240 MOV IsHIADRS | §TMP3
gigg 01800 013737 177744 001242 MOV JSMEMERR, §TMPY
3199 015056 104130 678:  ERROR 130
3200 015080 012737 177777 031082 MOV $-1 MMRFLG :SISNAL BAD REGISTER
§§8§ 015066 000443 BR NMDONE
3203 015070 022737 177740 177740 68%:  CMP 8177740, 38LORDRS ;SEE IF ADDRESS REGISTER
3204 015076 001356 BNE 663 - INLOCKED.
3205 015100 022737 000003 177742 CMP %3, JBHIADRS
3206 015106 001382 BNE e6d
gggg 015110 000432 BR NMDONE
c
3209 015112 695: :REPORT ERRCR REGISTER
3210 015112 012637 001236 MOV (SP)+,§TMP2 'NGT SET AS EXPECTED.
3211 0158116 005726 ST (SP)+ _ iRESET THE STACK.
3212 016120 013737 177740 001240 MOV 28LORDRS, 3TME3
3213 015126 013727 177742 001242 MOV SSHIRDRS §TMPY
2214 015134 012737 000040 00i24M MOV 240, STMPS
3216 015142 012737 004500 001246 MOV $4500, STMPS
§§§? 015150 0:3737 177744 001250 MOV JSMEMERR, STMP?
e
3218 D0ISISe 10413! 703;  ERROR 13!

—— —— — - —
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TEXBCB.FLL T3i
3219 QiS.eC 2ia°3”
3220 Clsisk Oig:ﬂ.
3521 i8Iy Lolv0
3cee [ISITe  10<.l
23
24
3ezS
3236
32&
Jcz@
=29
3232
22:1
3232
3233
3234
3235 _
3236 01522_ £332324
3237 01sgfe 3Jle?3v
3238 250032
2239
3240 (18210 012737
324}
Je42 D1Seig 113737
3242
3244 C1Sz24 104415
3245 015226 104416
2z46 015230 104417
3c47 015232 104420
3248 015234 012737
2249 Q0iSg42 012704
3280 018246 Q12702
3251 01t252 012737
3252
32583
3254 01c280 012705
3c55 Q015284 QQS71E
3256 015266 O(QDE71E
3257
3258
3259 015270 032737
gsg? 015276 001007
3ce2 015300 010537
3263 015304 012737
3ebd 015312 104001
3265
2266 0158314 109411
3267
3268 01S316 000240
2269 018320 010412
3270 015322 00%0i2
3271
3272
327’

o7

FOP 11 T3 ¢caimt .RGNCS"“ FuRT MACY]l 27°732) 30-0EC-TS 1i:M8 FRAE &
chorE YRINTENWANGE A ERRER REGISTERS TEST I

oot 231t MoV 0-1,MANFL2 1S03MA. BRD RESISTER

P fuy MOV #-1.MMRFL2

E 658"
NMOONE: RSET

CORRRRERRRIRRRRIRRRERRSRRRIRERRIRALRERNRIRIRRREIFRERIRRNANEI S5 549
&TEST 3 <ACHE MAINTENANCE AND ERROR REGISTERS TEST l&

;rnxs 1S A TEST OF THE MAINTENANCE REGISTER’'S ARBILITY i
270 FORCE A PARITY ERROR IN THE CACHE DATR MEMORY OF GROUP GNE, FCR THE
3 .0W BYTE OF THE DATA WORD. ALSO TESTED 15 THE ERROR REGISTER'S
+#QBILITY TO SET CORRECTLY FOR THIS E

. #THE REFERENCE RESULTING IN THIS ennon xs MADE CIRECTLY FROM THE -PU
:#T0 THE CACME.

l

BB ER R R RN R R R R R R R R R E R R AR R R R B R AR R R RN PR R AR RE RSNSOI RERR LRSS

t47132: SCOPE

cs34] 001302 oS TH 1nov #42, STIMES . .00 40 ITERATIONS
) .SET THE SKAD REGISTER
N1SS44  D30EYS MY 875733, SKAD :IN CASE THE TEST RBCRTS.
0J.10 001232 MOVB  STSTNM, STMPO
SKPBER :IF THE ERROR REGISTER IS BAD SKIP THIS TEST.
SKPBIN :IF THE CONTROL REGISTER IS BAD SKIP THIS TEST
SKPBMN 'IF THE MAINTENANCE REGISER IS BAD SKIP TEST..
SKPBHM 'IF THE HIT/MISS REGISTER 1S BAD SKIP THIS TEST.
015242 COO1I4 MOV $MOERRO, A yCACHVEC SET UP FOR THME ERRCR.
502100 MOV 8100, R4’ :PATTERN TO BE Pbr IN MAINT. REG.
177750 MOV sMAINT R2
000394 177746 MOV 851M0, 6sco~rRL s FORCE SELECT GRIUP 1 AND
Eggcs MISS THE JTHER
015322 MOV sMO1,RS nbxe MOl A HIT IN
57 (RS) : GROUP GP.
1587 (R55

;SEE IF REFERENCE ROCRESS
0oo019 1777t¢ BIT IéO,B.HITHIS ;IS A KIT.

BNE
: IF NOT ERROR!

00123 MOV RS, §TMP2
000001 00:234 MOV 81 STHPI
ERROR |
SKIPT :ERROR FATAL. GO TO NEXT TEST.
18: NOP :PUT THE PATTERN IN THE
MOV RY. :R2) : MAINTENANCE REGISTER.
MOl:  CLK (R3) :THE FETCH OF THIS NEXT

: INSTRUCTION SHOULD CAUSE
:A PARITY ERROR IN THE
:CACHE DATA MEMORY GROUP GP.
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g BIE 1l 7o cmivE JIMNOSTIC FRRT ¢ T22. 2C-TET-TE  1i:MB FAGE &)

- - W -v;':’:
"3 S3omE VAINE'WNCE RNU ERRCE RELISTESS CELT L6
L w92: GEPCRT ERPOR. MAIMTE'A'E
010437 CI183E MOV RY.3TVEE :FUNSTION SATCED =2
, :CAUSE EPRIR.
104187 is: ERROR 157
CIZ33~ (7 mrc 231102 MOV -1, MANFL
C0°s00 BR MOCONE
022737 08627 LTTTYY  MOERRO: CMP #4603, SRMMERR  :DIC THE ERROR RESISTER
051242 BNE 69§ :€EY PROPERLY”
£22626 g4§:  CMP (SP)+, (SP)+ :RESET THE STACY
0S037 177572 £s§: (LR JemRD
OREN3? 17216 ) J8MMR3
E7353 175557 Iovhud MGV 8-1 S8MEMERR  :TRY TO CLEAR THE EGACR
AJET3?  1TTTHM TST JSMEMERR :REGISTER.
VG BEG 58S
B66S: :CRGOR RESISTER WON'T
0;3737 17774 00123 MOV JBLORDRS, §TMP2  :CLEAR
013737 177742 001840 MOV J8HIADRS . §TMP3
013737 17774« 001242 MOV JWMEMERR $TMPY
10413 67¢:  ERROR 130 o
0:2737 177777 021082 MOV 8-1, MMRFLG :SIGNAL BAD IEGISTER
000443 BR MODONE
NRz737 17774 177740 E9S:  CMP #17774C, 38LORCRS :SEE IF ADDRESS REGISTER
09) 356 BNE 31 : INLOCKEC.
022737 CoC0o2  1777M2 CHP 3, 38HIADRS
001352 BNE ¥
90C432 8r MODONE
893: :REPCRT ERRCR REGISTER
012637 001236 MOV (SP)+,STMP2 :NGT SET S EXPECTED.
BOE726 757 (5P)+ :RESET THE STACK.
013737 177740 001240 MOV J8LOADRS, $TMP3
013737 177742 001242 MOV JsHIRDRS §TMPY
012737 000100 001244 MOY 8100, STHPS
012737 004600 001246 MOV 14600, $TMPE
013737 177744 001250 MOV JsMEMERR, STMP?
104131 708:  ERROR 13l . )
012737 177777 031102 MOV $-1,MANFL2 +SIGNAL BAD REGISTER
012737 177777 031076 MOV 8-1 MMRFL2
003705 __ BR BES
109410 MODONE: RSET

HH ERXURFRRAERRBEBA LR LR RR SRR SRR AR RREREREBEERERERERELEREREERRRRRD
:kTEST 33 CRCHE MAINTENANCE AND ERROR REGISTERS TEST 17

H

+#THIS IS A TEST OF THE MRINTENANCE REGISTER'S RBILITY

:#T0 FORCE R PRARITY ERROR IN THE CACHE DRTR MEMORY OF GROUP ONE, FCR THE
;#MIGH BYTE OF THE DATA WCORD. ALSO TESTED IS THE ERROR REGISTER'S
;#ABILITY TO SET CCRRECTLY FOR THIS ERROR.

—— o ——————— - — -
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018720

-
- =
-
.--

-
'b

-~ o o
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YT
=is 3
0C2l33
22737

113737
1041E

S9Nk
104417
104420
Q1737
012704
812732
0ig73?

0127308
805715
005718

332737
001007

010537
012737
154201

104411

030240
C10412

goclic

010437

104127
012737
000500

022737
C0l0u42

022626
00£037
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E07

ciraNoSTIC FART | MACYLD 27732, 20-DET-TB  11:¥B FaASE t:
& RN ERROP RE«IS’EPS TEST 17

:2THE REFERENCE RESULTING IN "HIS ESRCE 16 MAZE CIRECTLY FRLM “HE 12
.ro THE CACHE.
l!!!ll!l’!’ii"!*Q*!!QOQi‘IQQ99!iQifl!l!!!i!i!!f!f!’!f!!’f*“f’f
L fSTaa ScOFE
oletuier oo FC 1o veogT 1nov 842, STIMES +:00 40 ITERATIONS
. ) :SET THE SKAD REGISTER
SIRIID C3CE4B MOV 875734, CKAD :IN 2ASE THE TEST GBORTS.
Soii2 ooi=3z MIVE  §T5TNM.STMPO
SKPBER . IF THE ERROR REGISTER IS BAD SKIP THIS TEST.
SKPECN :IF THE CONTROL REEISTER é° ?uo SKIP THIS TgS°.
SKPBAN :IF THE MAINTENANCE REGISER 15 BAG SKIP Tect.
SKPBHM :IF THE HIT/MISS Pscxsren IS BAD SKIP THIS ~£5-.
218708 CC2L1M MOV ¥MPERRC, S8CACHVEC UP FOR THE ERRCR.
663200 MOV 8200,R4 :PATTERN TO BE Pﬂr xn MRINT. RES.
177782 MOV sMAINT R
00004Y  17774E MOV 8S1MO, O8CONTRL  ;FORCE SELECT GROUP 1 AND
:FORCE MISS THE OTHER
: GROUP
C1SEES MoV IHPI RS HQKE MPI R MIT IN
ST ‘RS) : GROUP GP.
TET (RE)

~ :SEE IF REFERENCE RDDRESS
o22210 17778 B1TY ,&O.UIHITHIS ;IS A HIT,

BNE
: IF NOT ERRCR!

001238 MOY RS, §TMP2
020301 201234 MOV 81,3TMP]
ERROR |
SKIPT :ERROR FATAL. GO TO NEXT “EZ”.
18: NGP :PUT THE PATTERN IN THE
MOV R4, (&2 : MAINTENANCE REGISTER.
MPl: LR RS) :THE FETCH OF THIS NEXT
+ INSTRUCTION SHOULD CAUSE
*A PARITY ERROR IN THE
: CACHE DATA MEMORY GRCOUP 3P.
i MP2: :REPORT ERROR. HQINTEN NCE
001236 MCY RY,§THP2 'FUNCTION FRILED T
:CALSE ERROR.
18: ERROR 127

177777 031102 MOV 8-1,MANFL2
BR MPOONE

OO4EQ0 177744 MPERRO: CMP #4600, JsMEMERR  ;DID THE ERROR REGISTER

BNE 633 :GET PROPERLY?
E4S:  CMP (SP)+, (SP)+ :RESET THE STACK
177572 6c8: (LR asMMrd

— - - —— . ———




MRINCES-L1-0E
. oEKBIB.P1L
3387 DiST:cM
§§98 aiszgc
(™
1230 Bi8e3
2331
3392 QIS744
3333 iS4
3394 0QIE7S2
3335 DIS7eL
33
3397 DiS7eb
3338 Q18770
3393 O0I5778
3400
3401 016000
3402 016076
3423 018010
3404 018016
3435 016020
3436
S4C7 018022
3438 01&lce
3439 (16026
2410 016030
2411 D16036
3412 016044
3413 Dig£082
2414 015080
2415
3416 0160EB
2417 QLel7
3418 QDI1&07S
3413 QClE194
3420 Qieils
3421
3422
3423
3424
3425
3426
3427
3428
3429
2430
3431
3432
3432
3434
3435
3436
3437 016110
2438 0lblle
3439
3440
nielzn

— o e o rwe e - - oo - - - -, - rm— - m——— — v W cwa e

-3 SSP i1 =3 SAIRE CIRMOSTIC FERT | MASTIL 27 "22, IL-lBC-"t 1i:MB BASE &1
33 JRoME ! MVhMJn%EMﬁR&mﬁ%TET?
0523~ 1TEELS CLR 8MMR3
CiZF3T IRFRRY 17wy MCV 8-1.08MEMERR  :TRY T2 LEAR THE ERECR
8 & e i 1 161 g-ntnsnn :REGISTER.
141 b)
6eS: :ERROR REGISTER LoM'T
013737 1777 20123 MOV J8LOADRS, STMP2  :CLERR
613737 1?7742 33129 MOV SeHIRDRS, §TMP3
013737 177744 DOiged MOV SSMEMERR . §TMPY
134i30 678:  ERROR A
012737 1TrTTT 031082 MOV 3-6 MMRFLG :SIGNAL BARD REGISTER
000442 BR MPOONE
022737 177740 177740 £88:  CMP 8177740, 38LORDRS ;SEE IF ADDRESS REGISTER
001356 BNE BES - UNLOCKED.
022737 0022223 177742 CMP 83, JSHIADRS
001352 BNE 6E$
000432 BR MPDONE
£93: ;REPORT ERROR REGISTER
012637 001238 MOV (SP)+,STMP2 :NOT SET AS EXPECTED.
005726 157 (5P)+' 'RESET THE STACK.
013737 177740 001240 MOV J8LORDRS, $TMP3
013737 177742 001242 MOY JSHIADRS $THPY
012737 (00200 001244 MOV 200, STHPS
013737 004600 001246 MOV 84600, STMPE
013737 177744 001250 MOV JSMEMERR, STMPT
104131 708:  ERROR 131
012737 177777 031102 MOV 8-1,MANFL2 :SIGNA. BAC RESISTER
012737 177777 031076 MOV s-1, HHPFLE
00070¢ BR sss
104413 MPOONE: RSET
*i!ti}!!!l’ FERAREREEEREFRREERBENAERREFER R AR R AR R L LR BRERREER2E2N
:TEST e CRCHE MAINTENANCE AND ERROR REGISTERS TEST 20
:#THIS IS A TEST OF THE ERROR REGISTER’S ABILITY TO SET CORRECTLY
: #AS THE RESULT OF A CPU REFERENCE WHICH RELOCATED THROUGH THE MEMORY
: € MANAGEMENT UNIT TO THE UNIBUS AND THROUGH THE UNIBUS MAP TO THE CAsHE.
: ¥ THE MAINTENANCE REGISTER IS USED TO MAKE THAT REFERENCE CRUSE A
*nnzn MEMORY ADDRESS AND CONTROL LINES PARITY ERROR ON THE
naxn MEMORY BUS.
!***li!!!l!Ill*lli!*l*lli*l*!i!!*iiili*!*i**lil”‘*!}**-}f}*!i*«k*
0000CH 1:734 SCOFE
012737 000040 001202 MOV 240, STIMES . D0 40 ITERATIONS
000024 MR=§TN-1 i
:SET THE SKAD REGISTER
012737 OlES40 030646 MOV 8TST3S, SKAD :IN CASE THE TEST RBORTS.

—— —— —
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0iegs2
0iez260

0ie2ek
016274
016300
0ie3Ce2

0ie3Ce

coaw w'

Ligcras
Jig?a0
012702

812705

0l272e
010401
g72ie?
010125
(Qs0es
010410
062720

0e2704
077315
012710
glez12

012737
0ig737

01737
012702
000240
012712

00sC!z

077406
CC003%

1783C0
000200

177600
077406

000080
000301

0C00J1H
177750

00CCo2

~—am g omam
- do
LK X% 7 =

cewbi®
it

— e
~N~N
M)
umin
o

17774€

s ®wmm aasa --.--.--Q

B8

- ;“~

E:PEER
KPBUN
(PBMN

SkPBHN
MMSKIP
MOV
MoV

Juf

--. M

viaa

<"t
AT E'h!.i o ERETE GESIETERS ’EZT zgc

$7ETIM,ETMPC

-y e . - - - . - .. - - s s - -
- ddr 0 4 e m em - . -y ~ o ™y - -y
-t » . P Jat

.1F THE ERRCF FEGISTER :3 3a0 SvIF ThIZ ~E5-,
36 THME CONTROL REGISTER IS B50 SKIP TmIS “si-
:1F THE MRINTEMNANCE REGISER IS Eal0 SKIP TesT.
:IF THE MIT/MISS REGISTER 1S BAD SKIP THIS TE:Z"

SMRERRQ, gaCACHVEC
8.PSPLR, aBERRVE:

8-l,-. P
sKIPARO, RO

skIFORQ,F2
87,R3

RY
$MAPLOO, RS

877406, (R2 '+
RY, K1

86, R

Rl (RS)+
tR$)+

RY, (RO)
8170000, (RC. +
naooﬁn
c177sou (RO)
877406, (R2)

%60, IsMMR3
81, J8MMRO

$MOM1, J8CONTRL
sMAINE, R2

82, (R2)
(Re)

:SET UP FGR THE ERRCR.
:NOTE THAT WHEN THIS ERFJIR

:ON THE MARIN MEMORY RDORESS

RND CONTROL LINES OCCURS

A TIME OUT WILL RESULT ON THE

: NIBUS! ! THIS WILL CAUSE A

TRRP T0 VECTOR ERRVEC BEFCRE

: THE TRAP T0 CRCHVEC OCCLRS! 217=
‘WILL OCCUR!
;PUT A MARKER ON THE STACK

;oET_UP MEMORY MANAGEMENT
:T0 RELOCATE EVERYTHING

: THROUGH THE UNIBUS

;MAP PRSSIVELY T0 MEMORY,
;BY PRSSIVELY IS MEANT

: THAT ADDRESS ARE
:QELOCATED TQ THEMSELVES.

:ToRN CN_THE MPPPING BOX AND
;ENRBLE 22 BIT MOCOE RDDRESSING.

:FORCE MISSES TO BOTH GROUPS.

;FCR SCOPING WITH AN OSCILLOSCOPE!
:SET UP_THE FORCE ERROR BIT IN

:THE MAINTENANCE REGISTER,

:THE FETCH OF THIS INSTRUCTION
«SHCULD RESULT IN A PARITY ERROR
:ON THE MAIN MEMORY RUURESS AND CONTRIL
;LINES. BECAUSE THIS REFEREMCE

: IS BEING MRDE OVER THE UNIBUS
:A_UNIBUS TIME OUT WILL OCCUR
:RESULTING IN AN ABORT TQ VECTOR
:ERRVEC. THEN IMMEDIATELY FOLLOWING
: THIS ABORT TO ERRVEC, THE

:PARITY ERROR WILL CAUSE A "RAP

: TO CACHVEC!!!
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172777

177740
000sC3

coladt

J3llc2
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301243
001242
001244
001246
001es0

0a1i0e

177744

001236
001240
G0len2

031062

177740
177742

JiAGNS
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MR1:
18:

"RG:

MROONE :

*1. ERRT

[ 34

&CF RELISTERS ’E:T g

Moy
ERROR
MoV
BR

: CMP

SEd
ERROR
cMP
BEC

cMP
MoV
cMp
MOV
MOV
MGV
MOV
MOV
ERROR
MOV
ER

ROC

CLR
CLR
MOV
187
BEQ

MOV
MOV
MOV
ERROR
MOV
BR

CMP
BNE
cHP
BNE

RSET

HC7

él 2 T2z

:S‘STHPE

B-1 “ANEL2
MRCANE

8-i,10.¢F
M2

MR3 :

(SP)+, (SP)+
(SP)+, sTnPa
(SP)+ (SP)+
28L0ADRS, §TMP3
JsHIADRS §TMES
82, STHPS'

82402, $TMPE
JEMEMERR, STMP?
131

-1, MANFL2

MRY

®l2,SP

J¥MMRO
S#MMR3
.-1 33. EMERW .
JsMEMERR
MRG

< 8LORDRS, STMPZ
a8HIADRS, STMP3
nggEHERR , STMPY

a-1 MMRFLG
RDONE

#177740, J8LOARDRS
MRS

83, J8HIADRS
MRS

[u—

e —

(NESET

>
g 5
w
0
1
o
(A4
("
(1]

{SEEST FAILUPE OF THE VAl CEA
*HE ERRCE

- FIRCE

:ols 2 TRAPS QUCLR? SEE .-EFE
: THE MAEKER IS ON THE STACK!

Olo THE ERROR REGISTES SE™
SET CORRECTLY.
i

:iF NOT REPCRT THE ERRCR.

THE STHCK

TRY T3 CLR THE ERROR RES.

EE .F THE RDDRESS REGISTER
OT RESET.

SRRERREREEEBREEEHEHIRINER R UARA SR RBRRERRRFHSRRRUEREREERRERERRERD
CACHE MAINTENRNCE AND ERROR REGISTERS TEST 2l

iTEST 35

fTHIS IS A TEST OF THE ERROR REGISTER’S ABILITY TO SET CORRECTLY
;#AS THE RESULT OF A CPU REFERENCE WHICH RELOCATEC THROUGH THE MEMORY

c ERROR REGISTER WON'T CLR.

"
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0lekae

016626
016632
016634
016640
D1EE42
016644
016646
016652
016656
016650
B16664

016670
016676
016704
0.6710
016714
0le722

-

on

104812
01e737

0127903

012702
012703
00SCO4
£12705

Blavee
010401

01271C
gl2712

012737
012737
012704
012702
012737
000402

016724
Q1E724
016730
016730

000240
010412
005701
005012

170220
0774C6
0003%¢e

17C003
00Cez0C

177600
077406

000060
000091
010000
177750
900014

T

payesy |

o om D I=ANIETIC FRET MacYll 27,732, 22-DEI-TS  1l:8B8 Fask EE
STTRhehIE AND ERRCE RESISTEIRS TEST 21
:#YANRGEMENT UNIT TO THE UNJBUS AND THECOLGH THE LNIBUS MWP T2 THE Chi-Z.

- g -
-
[Ty Y 1Y -4

~3CENE

LT X Btrts)
- -

Caa1l4

172515
177572

177746

«2THE MAINTENANCE REGISTER IS USED TC <AUSE M MAIN MEMIRY DATA
:»PAR1TY ERROR 5N THAT R Fsﬁénc uHIEH 1? 5; AN é:sn WERD ?n ThE
:2PHIR, WHICM IS ALSO THE WANTED WORD.

- .
'ili**’Q*i**!iflfl*’il**ll*iif!!f*’llfitiiiii’lf’9lfl!f!t!!*f*’f!
tiv3s: SCOFE

- 1nov 240, STIMES ::00 40 ITERATICNS
M5=3 TN~
:SET THE SKkRD REGISTER
MOV 875735, SKAD :IN CRSE THE TEST RaCRTS.
MOVB  STSTHM, STMPO
SKPBER :IF THE ERROR REGISTER IS BAC SKIP THIS TES”.
SKPRCN :1F THE CONTROL REGISTER IS BAD SKIP THIS TECT.
SKPBMN :IF THE MAINTENANCE REGISER IS BRD SKIP TEST.
gﬂgg?g :IF THE HIT/MISS REGISTER IS BAD SKIP THIS TES".
1.9
MOV SMSERRO. 38CRCHYVEC :SET UP FOR THE ERRCR
MOV 8K IPARO, RO :SET UP MEMORY MANAGEMENT
: 70 RELOCATE EVERYTHING
MOV 8KIPDRO, R2 : THROUGH THE UNIBUS
MOV %7 ,R3 :MAP PASSIVELY TO MEMORY.
CLR RY :BY PRSSIVELY IS MEANT
MOV $MAPLOO.RS : THRT ADDRESS ARE i
:RELOCATED TO THEMSELVES.
548: MOV 877408, (R2)+
MOV R4.R1
ASH 86.R1
MOV Rl. (RS)+
CLR (R§)+
MOV R4, (RO)
ADD #120000, (RO} +
ADD £200, RY
SCB R3,64$
MOV 8177600, (RO
MOV 877406, [R2)
MOV 260, J8MMR3 - TURN THE MAP AND ENRBLE
MOV 8], J8MMRO :22 81T MODE ADCRESSING.
MOV 2104000, RY :PATTERN FOR THE MAINTENANCE
MOV $MAINT | R2 :REGISTER.
MOV $M1MO, J¥CONTRL :EORCE MISSES TO BOTH GRCLFS.
ER MS1
LOC=. :GET THE BC TO AM EVEN WORD BOUNCARY!!!
LOC=-48L0C
LOC=LOC+4
.=L0C
MSl: NOP
MOV RY, (R2) -TURN ON THE MAINTENANCE PEGISTER.
MS2:  1ST R1
LR (R2)
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DIRSNLETIC FART MRc11l 27.732, 20-CEC-TL  1L:48 EAGE &
TEET Z1

MS3: +REFCRT ERRIR., MAINTEIwNMCIE

MOV R4, $TMP2 ' FUNCTION FRAILED T3
: CAUSE ERRGCH,

13: ERROR S?

MOV 8-1.MANFL
BR MSOONE

MGERRD: CMP 823404, I8MEMERR :DID THE ERROR RESISTER
BNE 693 :SET PROPESLY?

E4S:  CMP (SP)+, (SP)+ RESET THE STACK

£S§: (LR 28MMRY
CLF JEMMRI
MOV $-1, O8MEMEFR  :TRY TC CLEAR THE ERROR
15T ARMEMERR -REGISTER.
BEQ 68§

85S: ;CRECR REGISTER WON'T
MOV J8LOADRS.STMP2 :CLEAR
MOV IsHIADRS, $TMPI
MOV JEMEMERR . STMPY

67%:  ERROR 130
MOV 1, MMRFLG :SIGNAL BAD REGISTER
BR nsobnz

£63:  CMP £177740, 28LORORS ;SEE IF ADDRESS REGISTER
BNE 6bS + UNLOCKEC.
CMP 83, I8HIADRS
BNE e6$
BR MEDONE

B95: : REPORT ERRCR REGISTER
MOV (SP)+,§TMP2 :NOT SET RS EXPECTED.
57 (5P)+" ‘RESET THE STACK.
MOY J8LOADRS, STMP3
MOV J#HIADRS  STMPY
MOV 810000, $11MPS
MOV ¥23404° STMPE
MOV ISMEMERR, STHP?

708:  ERROR 13l
MOV s—x MANFL2 :SIGNAL BAD REGISTER
MOV 1 MMRFL2

__ ER sss
MSDONE: RSET

(o EEREEERRRARRRERAR L IR EER R AR LR AL RRERRRERRERRRERERRRRRERR RS2

iTEST 38

CRCHE MARINTENANCE AND ERROR REGISTERS TEST 22

iTHIS IS A TEST OF THE ERROR REGISTER'S RBILITY TO SET CORRECTLY
:#6S THE RESULT OF A CPU REFERENCE WHICH RELOCATED THROUGH THE MEMORY

: MANAGEMENT UNIT TO THE UNIBUS AND THROUGH THE UNIBUS MAP TQO THE CACHE.

;#THE MAINTENANCE REGISTER IS USED TO CAUSE A MAIN MEMORY DATA
:#PARITY ERROR ON THAT REFERENCE WHICH IS TO AN ODD WORD IN THE

]
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 MIINSEC-1L-0Es 3-8 BOF 11 "2 IIIRE DIRSNISTIC FART | MACYLL 27.732, 20-0EZ-T: [.i:ME Eanf &:
. DEKB(B.5!. "3t J3ImE NAINTENANCE RND ERROP REGISTERS TEST 22

32&3 :»PAIR, WHICH IS ALSO THE WANTED WCRO.

-~ :’

3563 R RRRERERRRERR IR RRR AR IR PRI RN IR RS RRRINPSSASFLRREESIRRIR R4S

367 81;15; 80;:;5 ) .. Y13 sgopr A

Sori BIT162 OI3%3T cocown Coizse M3V 840, $TIMES ::00 40 ITERATIONS

®7 000238 MT=§TN-1

38T -SET THE S¥AD REGISTER

ggzg 0ITIT0 G12737 OI7ESR 230646 MOV 875737, SKAD :IN CASE THE TEST G3JRTS.
| gg; QIT1786 113737 2JCliss 001232 MOYE  STSTHM,3TMFC

/

I 3ETE 017204 104MIS SKPBER . 1F THE ERGOR REGISTER IS BARC SKIP THIS TEST.
| 79 017206 10441€ SKPBCN :IF THE CONTROL REGISTER IS BRD SKIP THIS TEST.
| 3680 017210 104417 SkPEMN . IF THE MAINTENANCE REGISER IS BAD SKIP TEST.

3681 017212 104420 SkPBHM : IF THE HIT/MISS REGISTER IS BRD SKIP THIS TES™.

gggg 0172i4 104412 MMSKIP

3BBY 017216 012700 172340 MOV 8K IPARD, RO :SET UP MEMORY MANAGEMENT

3685 :70 RELOCATE EVERYTHING

3686 D17222 012702 172300 MOV $K1PDRO, R2 + THROUGH THE UNIBUS

2687 01722¢ 012703 000007 MOV #7,R3 :MAP PRSSIVELY TO MEMORY,

3688 (17232 DOSO0H CLR RY4 :BY PASSIVELY IS MEANT

3689 0ir234 012705 170200 MOV sMAPLOO, RS : THAT RDORESS ARE

3690 :RELOCATED TO THEMSELVES.

3€3] DI7240 Dl2722 077406 BYE: MOV 877406, (R2)+

3832 017244 010401 MOV RY,RI

3693 017246 072127 9003k ASH 6. .R1

294 017252 010125 MOV R1.(RS)+

3635 017254 00S02S CLR (R5)+

3686 017286 010410 MOV R4, (RO)

3697 017260 062720 170000 ADD 170000, (RO} +

3698 017264 062704 000200 ADD $200, RY

3693 017270 077315 508 R3.64S

3700 017272 012710 177500 MOV 177600, (RQ)

%;85 017276 012712 077406 MOV 877406, {R2)

3703 017302 012737 0000BD 172516 MOV 860, J8MMR3 : TURN ON THE MAP AND 22-BIT

3704 017310 012737 000001 177572 MOV 1, J8MMRO ‘MODE ADDRESSING.

3705 017316 012737 017402 000114 MOV sMERRO, 3sCACHVES -SET UP FOR THE ERROR.

3706 017324 012737 O000OI4 !7774& MOV sMOM1, JBCONTRL ;FCRCE MYSSES TO BOTH GROUPS.

3707 017332 012704 040000 MOV 40000, R4 ‘PATTERN TO BE PUT IN MAINT.

3738 017336 012702 177750 MOV $MAINT R2 :REG.

g;?g 017342 000403 BR MT1

3711 017344 LOC=. :GET THE PC TC AN EVEM WORD BJUNDARY!'!!

3712 017344 £ 0C=-43L0C

3712 017350 LOC=LOC+4

§Zig 017350 .=L0C

/

3716 017350 000240 NOP .

3717 017352 000240 MT!: NOP :NOP FOR SCOPING WITH AN OSCILLOSCCPE!!

%718 017354 010412 MOV RY, \R2: :SET THE MAINT. REG.

3719 017356 005701 157 R] : THE REFERENCE TO THIS INSTRUCTION SHOULD CRUSE A PARITY

3720 017360 005012 CLR  \Re 'ABORT CAUSED BY DETECTION OF BAD PARITY ON
372 01732 000240 NOP :THE WANTED, 00D, WORD IN THIS PAIR.
dree
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MAINDES-11-0Es 30-E BIP 11 70 JACHE TIRGNISTIC FRRT L MRCYLL 27 P32 22-CEI-TE li:e3 SAGE i3
. DEKBCB. P11 *IE  I32mE MARINCENANGE AND ERFCF RESISTERS TEST 22
ra3 -
el gliged X mT2: REPCRT ERROR.  MAINTE'AHCE
5 BIX¥Ey o:pe3n coizae MY R4,3THP2 LFUNSTION FRILEC ™
3726 : CRUSE ERROR.
8T QA jouEr ... L8 ERROR 187
37e8 Q017372 GI2737 i7°TTT 231102 MOV 1, MANFL
3723 0I7iod ooosde BRT HTboNE
3731 DI7402 028737 C234l0 ITTPYY  MTERRD: MP $23410, JMMEMERR ;DID THE ERROR REGISTER
373¢ DIT4I0 OOICNE BNE  B9S 1SET PROPENLY
3739 QI7412 022826 B43:  CMP (5P)+, (SP)+ ;RESET THE STACK
3735 017414 00SO3? 177572 Es§: CLR  asMMR
3r36 017420 0OSC37 172516 CLR  IsMMR3
3737 QI74e9 Q12737 177777 17774y MOV  8-1,dWMEMERR  ;TRY TO CLEAR THE ERRCR
3738 017432 Q0S737 1777 ST JWMEMERR ;REGISTER.
3733 01743 D0IMI6 BEQ 68§
741 017440 boS: ;CRROR REGISTER WON'T
3742 017940 013737 17774C 001236 MOV @sLOADRS,$TMP2 ;CLEAR
3743 0l744e 013737 177742 001240 MOV 2sHIRDRS,3TMP3
3743 017454 013737 177744 ODlede MOV QSMEMERR,STMPY
3746 017462 104130 673:  ERROR 130
3747 OI746M 012737 177777 031062 MOV 1, MMRFLG :SIGNAL BRD REGISTER
$748 017472 DOOHA3 BR FTOONE
4
3750 Q17474 022737 177741 i77740 683:  CMP  #177740,2wLOADRS ;SEE IF ADDRESS REGISTER
3751 017502 001356 BNE  66S ; UNLOCKEE.
3752 017504 022737 000003 177742 CMP  #3,J8HIADRS
3763 017512 0QOI352 BNE 668
3758 DivSIN 000432 BR MTDONE
4
375 017516 BIS: ;REPORT ERROR REGISTER
3757 C17516 012637 001236 MOV (SP)+,§TMP2  :NOT SET AS EXPECTED.
3758 Diz522 005726 TST (5P)+" :RESET THE STRCK.
3759 017824 013737 177740 001240 MOV @#LOADRS, STMP3
760 017532 013737 177742 001242 MOV QsHIADRS, STMPY
3761 017540 012737 040000 G0Oi24Y MOV 40000, 8§}MPS
3762 017546 012737 023410 00124e MOV 23410, 8TMPE
3763 017854 013737 177744 001250 MOV QMEMERR,STMP?
=]
3765 017562 104131 708:  ERROR 131
3766 017564 012737 177777 031102 MOV #-1,MANFL2 ;SIGNAL BAD REGISTER
3767 017572 012737 177777 031076 MOV #-1,MMRFL2
3768 017600 000705 BR 65§’
3763 017602 104410 MTDONE: RSET
3771 SERERRRRBRERMEREREERNEERRRERRREERFREXRERRERERRRRERELRXAF R AR R RS
3772 xrssr 37 CRCHE MAINTENANCE AND ERROR REGISTERS TEST 23
3774 iTHIS IS A TEST OF THE ERROR REGISTER’S ABILITY TO SET CORRECTLY
3775 :#AS THE RESULT OF A CPU REFERENCE WHICH RELOCATED THROUGH THE_MEMORY
3776 : sMANAGEMENT UNIT TO THE UNIBUS AND_THROUGH THE UNIBUS MAP TO THE CACHE.
3777 :#THE MAINTENANCE REGISTER IS LSED TO CAUSE A_CACHE ADDRESS MEMORY

3778 :kPARITY ERROR IN GROUP O ON THAT REFERENCE. THE ERROR IS ON THE
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Khn
3729
3781
782
783
| 3784
3785
378b
3787
3788

| 3789
3750
3791

, 3792
3793
3794
3795
3796
3797
3798

0i7ee2

017630
017632
017634
017635
017840

017642

017646
017652
017656
017660

017664
017670
017672

017766

017774
017776
020000
020002

0000CH
0lev3?
020C37

012737
113737

104415
104416
104417
104420
104412

012700

012702
012703
005004
012705

012722
010401
072127
010125
005025
010410
062720
062704
077315
01e710
012712

012737
012737
012737
012737
012704
01e70e
000403

017770
017770
017774
017774

000240
000240
0i0412
0ds012
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I9RE YAINTENWANCE RND ERRCR REGISTERS TEST 23
::LOH BYTE OF THAT ADDRESS .
s RRAREEEERREREPEFERERRRERERRE LR LR R RARERI R BN AR LR SR IR R EE LR L4442
¥§137:  SCOPF
500040 02:3C2 . 1nov $40,STIMES : ;D0 40 ITERATIONS
:SET THE SKAD REGISTER
020224  230E46 MOV $TSTHO, SKAD +IN CASE THE TEST ABCRTS.
01122 001232 MOVE  STSTNM, $TMPO
SKPBER . IF THE ERROR REGISTER IS BAD SKIP THIS TEST.
SKPBCN :IF THE CONTROL REGISTER 1S BAD SKIP THIS TEST.
Sk BMN +IF THE MAINTENANCE REGISER IS BAD SKIP TEST.
SKFBHM :1F THE WIT/MISS REGISTER IS BAD SkIP THIS TEST.
MMSKIP
172340 MOV #K IPARO, RO :SET UP MEMORY MANAGEMENT
: 70 RELOCATE EVERYTHING
172300 MOV *KIPDRO.R2 : THROUGH THE UNIBUS
000007 MOV %7,R3 *MAP PASSIVELY TO MEMORY,
CLR RY *BY PASSIVELY IS MEANT
176200 MOV $MAPLOO. RS : THAT ADDRESS ARE
' RELOCATED TO THEMSELVES.
077408 643: MOV 877406, (R2) +
MOV RY,R1
0009C5 ASH 86 R1
MOV R1,(RS)+
CLR (R5)+
MOV R4, (RO)
170000 ADD £170000, (RO) +
000200 ADD 200, R4
SOB R3,64S
177600 MOV $177600, (RO)
077406 MOV 77406, {R2)
000060 172516 MOV 60, J8MMR3 : TURN ON THE MAP AND
000001 177572 MOV 81, JMMRO :22-BIT MODE ADDRESSING
020022 000114 MOV sMUERRD, 9#CACHVEL -SETUP FOR THE ERROR.
000030 177746 MOV $SOM1, 94CONTRL ; SELECT GROUP ADDRESS
000400 MOV #4900, R4 :PATTERN' TO BE LORDED IN THE
177750 MOV sMAINT, RS -MAINTENANCE REG.
BR MUl
LOC=. :GET THE PC TO AN EVEM WORD BJOUNDARY!!!
LOC=-43LOC
LOC=LOC+4
.=L0C
NOP
MUl:  NOP
MOV RY, (R2) :SET THE MAINT REG.
CLR (R2) : THIS FETCH SHOULL CAUSE

;A PARITY ERROR IN GROUF
; ADDRESS 0 MEMORY
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020144
0201Se
02C160
020166
020174

020202
020204
020212
020220
020222

T.Jl

010437

biatss

000s00

022737
001042

022626

022737
001356
022737
001352
000432

— O0O000000
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000705
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cHoHE MRAINTENANCE AND ERROF REGISTERS TEST 23

£21e3s

177777

002422

177740
C00003

001236

177740
177742
000400
002420
1777494

177777
177777

Mue:

1%:
031102 sz

00123t
00124G
001242

p310&2

177740
177742

601240
0gla4e
00lg44
001246
001250
031102
031076

MUERRO:

BY4s:
653

BES:

67%:

BE9:

69%:

70%:

MUDONE :

MOV

ERROR

8-1.M
BR

CMP
BNE

CMP
CLR
CLR
MGV
787
BEQ

MOV
MOY
MOV

ERROR
MOV
BR

CMP
BNE
CMP
BNE
BR

Moy
1ST
MOV
MOV
MOV
MOV
MOV

ERROR
MOV
MoV

BR
RSET

;REPCRT ERROR. MAINTENANCE

ANFLD

R4, STMFZ :FUNCTION FRILED TG
:CAUSE ERROR.
MUDONE
#2420, A8MEMERR  :DID THE ERRCR REGISTER
69§ :SET PROPERLY?
(SP)+, (SP)+ :RESET THE STARCK
JeMMRO
8MMR3
$-1, J¥MEMERR  ;TRY TO CLERR THE ERROR
JAMEMERR ‘REGISTER
68%
:ERROR REGISTER WON'T
28LOADRS, $TMP2  ; CLERR
J8HIADRS | $TMP3
JUMEMERR $TMPY
130
1, MMRFLG :SIGNAL BAD REGISTER
nuobn
177740, 28LORDRS ; SEE IF RDDRESS REGISTER
663 s (INLOC
%3, J4HIADRS
668
MUDONE
.REPORT ERROR REGISTER
csp)+ §TMP2 :NOT SET AS EXPECTED.
(SP)+ ‘RESET THE STACK.
auLonoRs $TMP3
J$HIADRS $TMPY
400, $TMPS
82420, $TMPE
2SNEMERR, STMP?
131
$-1,MANFL2 -SIGNAL BAD REGISTER
ggé HNRFLE

s 33 HHFHHHHHHHIEE I H BRI R AR R R E R AER
*TEST 40

*THIS 1S A TEST OF THE ERROR REGISTER'S ABILITY YO SET CORRECTLY

+¥AS THE RESULT OF A CPU REFERENCE WHICH RELOCATED THROUGH THE MEMORY
* ¥MANAGEMENT UNIT TO THE UNIBUS AND THROUGH THE UNIBUS MAP TQ THE CACHE.

CACHE MAINTENANCE AND ERROR REGISTERS TEST 24

: ¥THE MAINTENANCE REGISTER IS USED TO CAUSE A CACHE ADDRESS MEMORY
. #PARITY ERRCR IN GROUP 1 ON THAT REFERENCE. THE ERROR IS ON THE
:#LOW BYTE OF THAT ACDRESS .
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1044]E
104416
104417
104423
106412

812720

012702
012703
005304
012708

012722
0i0431
gzele?
C1C125
005025

010410
062720
062704
077315

012710
012712

012737
012737

' ae aaa
Dcc ‘U . "

:i:-E M

- - o -
----“-

oIl

B y~2
MU.‘-&

17234C

1723C3
co0007

170233
Q77u0e
CCOCCs

170300
000200

177600
077406

000060
00C001
020442
000044
002003

1777€2

N’s QHY

~3Tk6

-y .-

-k

172516
177572
000114
177746

uL U~

= UTE RN - - -

ST PHRY J ﬂﬁvfll 27 732, 3C-CEC-T6 li:48 BRGE 7z

;8RN ERRCR RESISTERS EST

R

SRRRPRRNNPRRPCNLPIIRRRIFRPPPSR02LIPRLARNRLEIRIRNNE555990258050054

T3

.‘"-’=S b "

64%:

Mve:

scops
845,87 IMES £ 230 40 ITERATICHS
:SET "HE SKAD REGISTER
MOY R7STH1, SkAD :IN ZASE THE TEST ABJR"S.
MOYB TSTNM, ST¥P0
SKPEER ;IF THE EFROR REGISTER IS BAD SKIP THIS TEST,
SKPBCN :1F THE CONTROL REGISTER 1S BAD SKIP THIS TEST.
SKPEMN :1F THE MAINTENANCE REGISER IS BAD SKIP TEST.
ShPEHM :1F THE HIT/MISS REGISTER IS BAD SKIP THIS TEST
MMSKIP
MOV 8KIFARQ, RO :SET UP MEMORY MANRGEMENT
TO RELOCRTE EVERYTHING
MOV 8K IPDRO, R HROUGH THE UNIBUS
MOV 27,R3 nnp PRSSIVELY 10 MEMORY,
CLR R4’ :BY PASSIVELY 15 MEANT
MOV $MAPLO0, RS : THAT ADDRESS ARE
:RELOCRTED TO THEMSELVES.
MOV 877406, (R2)+
MOV RY,R]
ASH 86, RI
MOV Rl (RS)+
CLR (RS)+
MOV RY, (RD)
ACD ox?oooo (RO)+
ADD 8200
508 R3 sﬁs
MOV 01?7500 (RQ)
MOV 877406, [R2)
MOV aao JIMMR3 : TURN ON THE MAP AND
MO 1, dsMMRO - 22-B1IT noos noonsssxnc
MOV unOERRo 39CACHVEL UP FOR THE ERROR.
MOV cs1no ahcoerL :SELECT cnoup ADDRESS
MOV 2000 :PATTERN Y0 BE LORDED IN THE
MOV arn:n? RE : MAINTENANCE REG.
BR MV1
LOC=. :GET THE PC TC AN EVEN WORD BOUNDARY!!!
LOC=-M8L0C
LOC=L0C+Y
.=L2C
NOP
NOP

MOV R4 (R2) :SET THE MAINT REG.

CLR (rR®) : THIS FETCH SHOULD CRUSE
:Q PARITY ERROR IN GROUP
'ADDRESS 1 MEMGRY

;REPORT ERROR. MAINTENANCE




.Ao\q
JEKBCB.!

y‘l.‘.E"E.'a

eii
022424
2204
022+
020440

o042
020450

22452
023454
020460
020464
020472
020478

02
020640
Qe0e4e

Cile3T

TR
009502

‘--
273

GC1042

00C432

012837

012737
013737

104131
012737
012737
000705
104410

wﬁihé

-lizss

i77740
177742
177744

177777

177740

002223

001238

177740
177742
002000
002440
177744

177777
1772777

-
Mee

1777w

901238
00ieN0
00lea42

031082

177740
177742

00icH0
00lg4e
0Ol244
001246
001250

"fTCJ

‘\./u

- - mag 2P oea

- \-H: bc“\l ‘L
\’E‘ﬁqu =",

Sv1l
Eedic Rfrdrpng b7 g

-u.:“" 9“, iTF’-‘:
18: EFROR &7
MoV 8-1. MANFL2
BR MYCONE
*J/ERRC: CMP 82440, #SMEMERR
BNE 893$
g=3: MP (SP)+ (SP)+
£28: LR JaMMRY
CLR J8MMRI

&

]

)

-
4

ER
MVOONE: RSEY

9

MOV s-1, ISMEMERP
18T JsMEMERR

BEQ 688
ES:
MOV 28LOADRS, $TMP2
MOV OsHIADRS . §TMP3
MOV SMEMERR, §TMPY
7§:  ERROR 130
MOV 8-1 MMRFLG
BR MVDONE
ss: CHp
BNE 86
CMP 283, J8HIADRS
BNE 864
BR MVDONE
qs:

MOV (SP)+ STMP2
15T (SP)+

MOV aoLonoRs STMP3
MV S8HIADRS  $TMPY
MOV 2000, $THPS
MOV 82440 $THPE
MOV JSMEMERR, STMP7

os: ERROR 131
ol 8-1,MANFL2
MoV 8-1,MMRFL2
£s$

am Moy,
' .t.‘an

——— ¢ e w e At e Saree et S S o h—

2-CEC-TB  1i:48

(FLNCTICN FRILED T
;CAUSE ERRCR.

;01D THE ERROR REGISTER
:SET PRCPERLY?

:RESET THE STACK

:TRY TQ CLERR THE ERROR
s REGISTER.

;ERRGR REGISTER WON'T
CLEAR

’
‘s

;SIGNAL BARD REGISTER

Oli??ﬂﬂ,ﬂl LORDRS SEE IF ﬁDDRESS RESISTER

; ONLC

;REPCRT ERROR REGISTER
:NOT SET AS EXPECT

;RESET THE STACK.

ST
eC.

:SIGMAL BRD REZISTER

cRERRRRPRRREFERERRRERRERRRRERELE AR LA R RRE AR R R AR AR RERRR 2R

iTEST 41

CACHE MAINTENANCE AND ERROR REGISTERS TEST 2S

iTHIS 1S A TEST OF THE ERROR REGISTER’S ABILITY TO SET CORRECTLY
:#AS THE RESULT OF A CPU REFERENCE WHICH RELOCATED THROUGH THE MEMCRY

!HRNQGEHENT UNIT TO THE UNIBUS AND THROUGH THE UNIBUS MRP TQ THE CHCHE.

: #THE MAINTENANCE REGISTER IS USED TO CRUSE A _CACHE DATA MEMORY
:#PARITY ERRCR IN GROUP O ON THAT REFERENCE. THE ERROR IS ON THE

*LOH BYTE OF THAT CATA .

* on e ap m——




NUE
:sxa

ek
“oOH
«2J5
920

4227
4208
40CS
4210

\1 ‘.‘LE*CV -
L J -

el

S5
S2lk4s

C206%4
gales?

020756
02C782

020766
020774
021002
021C10
021016
021322
021026

021034
021036
021040
021042

021044
021044

‘.

me=any

Fh

AS4:
12737
113737

104 €
10441E
104417
104420
104412

312700
012702

012712

012737
012737
012737
012737
012704
012702
000403

021030
021030
021034
021034

000240
000240
010412
00sgoi2

010437

oAy

wwwe T

Cclesd
i) PRat

172342

172300
00027

170220
077408
CC2CCe

170000
000202

177600
077406

000080
000001
02i062
000030
000020
177750

01236

- em ow * e mama - & s mms mie - —— - . —— . tmr o W — W - -~ - e G B e . e . . e e e e EE s WrE—

008

S5 calmE DIRGNOETIC FekT § MECYLl 27.733, 3JeDEC-TS  ll:e3 SALE T
YAINTESANCE WMD) ERRCP REGISTERS TEST 28
*BPRBRRDPLESRIRFRRRRRVRANIEDRLADPARCIRIURADIVLRPIR22899930455409
Y sceee
2o.552 MOV 8«0, $TIMES ::00 43 ITERATIONE
Mi=8TN-1 e
:SET THE SKARD REGI;_E
230648 MOV 8TSTHR, SKRS IN CASE THE TEST REZRT
oci2z2 MOVB  3TSTNM,$T™MPO
SKPBER . IF THE ERROR REGISTER IS BAD SKIP THIS TEST,
SKPBCN :1F THE CONTROL REGISTER 1S BAD SKIP THIS TEST
SKPBMN :IF THE MAINTENANCE REGISER IS BAC SKIP TEST.
SKPBHM : IF THE WIT/MISS REGISTER IS 3AC SKIP THIS TES
MMEKIP
MOV 8K 1PARJ, RO SET UP MEMORY MANARGEMENT
: 70 RELOCATE EVERYTHING
MOV K IPDRO,R2 : THROUGH THE UNIBUS
MOV %7,R3 :MAP PRSSIVELY TO MEMORY,
CLR R4 :BY PASSIVELY IS MEENT
MOV sMAPLOO, RS : THAT ADDRESS ARE
:RELOCATED T0 THEMSELVES.
ge48: MOV 877408, (R2)+
MOV RY4,R]
ASH 86.R]
MOV Rl (RG)+
CLR (RS)+
MOV R4 (RO)
ADD nx?oouo (RO +
ROD $200
SCB R3 sés
MOV 8177600, (RQ)
MOV 877406, [R2)
172516 MOV cso JsMMR3 TURN ON THE MAP AND
177572 MOV 1, J8MMRO - 22-BIT noos ADDRESSING
009114 MOV anﬁsnno uCACHVEL TUP FOR THE ERRCR.
177746 MOV 8SOM1, QBCONTRL  :SELECT ¢Roup DATA
MOV 820,R4 :PATTERN TO BE LORDEC IN THE
MOV sMAINT R2 -MAINTENANCE REG.
BR MI]
LOC=. :GET THE PC TO AN EVEN WCRD BOUNDARY!!!
LOC=-48LCC
L0C=LCC+Y
.=L0C
NOP
Ml NOP
MOV (RE) .SET THE MPINT REG.
oLR cFé; : THIS FETCH SHOULD CAUSE

:A _PARITY ERROR IN GROUP
:DRTA 0 MEMORY

MWe: ;REPORT ERROR. MRINTENANCE
MoV F4,377=2 ;FUNCTION FRILED TC

v

- we - ——
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€35 11 "0 ISIME CImeNOSTIC BRRT & MACY!l 2707335 20-CEC-T: li:dE SA%E T2
JEImE MRINTENWNCE ANC ERRCP RESISTEFS TEST 28
:2R.SE ERRLF,
s Y | ERROR 127
 Earanlie i LA o SV 8-1,MANFL2
B8R MCONE
255822 1tthaN MJERRQ: CMP 8250C, JsMEVESR 010 THE ERRIR PESISTER
ENE 698 :SET PRCPERLY?
e CMP (SP)+. (CP)4 :RESET THE STACK
17752 £cs ZLR aMMRY
172816 CLR 38MMR3
Tl bt & MGV 8-1 JS8MEMERR  :TRY TO CLESR THE EFSOR
177744 157 2aMEMERR :REGISTER.
BES £83
. &BS: :ERROR REGISTER WON'T
177740 001236 MOV J8LORDRS,$TMP2  :CLERR
17o742 031240 MOV J8HIADRS §TMP3
177744 001242 MOV SSMEMERR | $TMPY
87S:  ERROR 130
177777 031082 MOV 8-1 MMRFLG :SIGNAL BRD REGISTER
BR MWDONE
177740 177740 &83: CMP 8177740, 38LOACRS :SEE IF ADODRESS REGISTER
BNE £6$ : UNLCCKED.
ongona  177T4R CMP 83, J8HIADRS
BNE gad
8R MWDONE
£QS: :REPORT ERRCR REGISTER
001236 MOV (SP)+,$TMP2 *NOT SET AS EXPECTEC.
78T (5P)+ 'RESET THE STACK.
177740 001246 MOV 38LORDRS, $TMP3
177742 001242 MOY J#HIADRS . STMPY
000020 001244 MOV 820, STHPS
002500 001246 MOV 2500, $TMPS
177744 001250 MOV ISMEMERR, §THP?
708:  ERROR 13l
177777 031102 MOV 8-1,MANFL2 :SIGNAL EAC RESISTER
1777727 031076 MOV 8-1 MMRFLZ
B8R £5§
MWDONE: RSET

D ERREEERRGEEEEEEHE R R R RN R AR R R AR AR R AR 22
;#TEST 42 CRCHE MAINTENANCE AND ERROR REGISTERS TEST 26

-

;#THIS IS A TEST OF THE ERROR REGISTER'S ABILITY TO SET CORRECTLY
;#AS THE RESULT OF A CPU REFERENCE WHICH RELOCATED THROUGH THE MEMORY
; #MANAGEMENT UNIT TO THE UNIBUS AND THROUGH THE UNIBUS MAP TO THE CRCHE.
;#THE MAINTENANCE REGISTER IS USED TQ CAUSE A CACHE DRTA MEMORY
;#PARITY ERROR IN GROUP 1 ON THAT REFERENCE. THE ERROR IS ON THE
; #LOW BYTE OF THRT DATA .

s ¥
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4163
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4168
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21264
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Qel37e
Je1402
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17C0C3
000200

177600
0774086

000060

177750
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-2
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c3ctHd
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177746

MYz TN-]

ReNOSTIC FRRT |
O ERROR RELISTERS TEST 26

Sco

- - e o . s

Foe

MACYLL 29.732.
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MOV 240, $TIMES 253 42 ITERATICNS
:SET "ME SKeD REGISTES
MY 8TST43, SKAD IN :nsé 3 TEE* HB5RTS,
MOVB  STSTN™, §TMFQ
SKPBE :JF THE ERROR REGISTER IS BAD SKIP THIS TESI.
SKPBCN :IF THE CONTROL REGISTER IS BAD SKIP THIS TES™
SKPBMN - IF THE MAINTENANCE REGISER IS BAD SKIP TEST.
SKPBHM :IF THE HMIT/MISS REGISTER IS BAD SKIF THIS TES™
MMSK IP
MOV #XIFARD,RD :SET UP MEMORY MANAGEMENT
: 79 RELOCATE EVERYTHING
MOV 8K IFDRO,R2 : THROUGH THE UNIBUS
MOV $7.R3 :MAP PRSSIVELY TO MEMRY,
CLR R4 :3Y PASSIVELY IS MEANT
MOV $MAPLOO, RS :THAT ADDRESS ARE
*RELOCATED TO THE“SE_VES.
MOV 4774086, (R2 +
MOV R4, R1
ASH 86, R1
MGV R1 (RS)+
cL {RS)+
MOV R4, (RO)
AJD 170008, (RO} +
ADC 8200, R4
SOB R3,64S
MOV 1727600, (RC)
MOV $77406, (R2)
MOV 850, J8MMR3 . TURN ON THE MQP AND
MOY 8!, 38MMRO :22-31T MODE ADDRESSING
MOV sMXERRQ, 98CACHVEL -SETUP FOR THE ERFCF.
MOV #S1M0, JRCONTRL ;SELECT GRGUP DATA
MOV #100,R4 :PATTERN'TO BE LOADED IN THE
MOY $MAINT,R2 :MAINTENANCE REG.
ER X1
LOC=. :GET THE PC TO AN EVEN WORD BoLMSRRrIN!
LOC=-43L0C
LOCsLOC+H
.=L0C
NOP
NOP
MGY R4, (R2) :SET THE MAINT REG.
CLR (R2) : THIS FETCH SHOULD CAJSE
:Q PARITY ERROR IN GROLP
DATA 1 MEMORY
REPORT ERROR. MAINTENANCE
MGV R4, §TVP2 ' FUNCTION FAILED TO

: CRUSE ERROR.
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G083

vEINOEC-LL-DEFSC-B SIP 11 T IAIME DimaniETIc FRAT L MRoYll S8 "33, 30-0ET-i Ll:eE fiif
SE<BC8.fL1 THE J32mE MAINTENRNGE AND ERRCR REGISTERS TEST cb
4171 22iN870  10ep27 18: ERROR 127
<=3 551473 BToME  omems oapnz 3 8-1.MANFL
:;;3 821500 000530 SR MXDONE
475 021 737 DIIEID  1TTTGG ZERRD: SMP 82600, 8™EMERS  :0I0 THE ERRZR SESCTES
:;EE i8ff B5%Rd: e o8 209 PREREREY
4178 021512 (022626 L e4§:  CMP (SP)+ (SP;+ :RESET THE STACK
4173 QE1S44 Q05037 177Ses es§:  CLR aunnng
4igd 021520 0CS03" 1TeilE LR JSMMR
4.81 021824 Qi3737 I7ir-r TTTHM 2y 8-1 Q8MEMERR  :TRY TO CLEAR THE EGF:R
418 21532 GQOSTIT 1TTT4 18T JAMEMERR sREGISTER.
J;gi 021836 33141t 3ta BES
4iBS 215430 Be§: :ERROR REGISTER WGH'T
I1BE DZlS<0 213737 I77T4] 021234 MOV S8LOADRS, §TMP2  :CLERR
4187 02iZ4E £13737 177742 gD1e40 MOV SSHIADRS | §TMP3
3§gg 621554 013737 177744 001242 MOV SSMEMERR §TMPY
4190 021562 104:30 . £7$:  ERROR 139 .
4:9] 02iSed 012737 177777 0310e2 MOV $-1 MMRFLG SIGNAL BAD REGISTER
:;gg 021872 0004N3 BR MXDONE
4139 021574 022737 177740 177740 B8S: CMP 8177740, 38LOACRS :SEE IF ACDRESS REGISTER
4195 021602 GOI35E ) BNE B6S : INLOCKED.
413 021608 022737 000303 177742 CMP 23, JaHIADRS
4130 021612 001352 BNE  eb$
;;gg 021614 000432 BR MXDCONE
4200 021616 £3§: :REPORT ERROR REGISTEFR
4201 Q0c1616 018637 001236 MOV (SP)+, §TMP2 :NGT SET HS EXPECTED.
<202 021622 J05726 ST (SP)+ :RESET THE STACK.
4263 021624 013737 177740 001240 MOV %L OADRS, $TMP3
4204 021632 013737 177742 00124 MOV JSHIADRS ' §TMPY
4205 021640 0:2737 000108 001244 MOV 2100, $THPS
4206 021646 012737 002600 GO1246 MOV #2600, STMPE
:Sgg 021654 013737 177744 001250 MOV JSMEMERR, STMP?
4203 021662 104131 7C3:  ERROR 131 - i
4210 021664 012737 177777 031102 MOV -1, MANFL2 :SIGNAL BAD REGISTER
4211 021672 012737 177777 031076 MOV s-1 MMRFL2
412 021700 000775 BR 653
35%3 021702 1044.0 MADONE: RSET
4215 : ;!***i!*!i*****illi!***i!iii!i*ii*i**ili!**i**ii*tf!*li*}tif*i*#
:Sf? : $TEST 43 CACHE ERROR REGISTER UNIBUS TIME OUT TEST
P &
w31g ' #THIS IS A TEST OF THE ERROR REGISTER’S ABILITY TO COMPREMEND A
4z19 :¥CPU TO UNIBUS THROUGH THE MAP TO THE CACHE REFERENCE WHICH
4220 ' #TIMES OUT IN MAIN MEMORY. MANY SUCH NON-EXISTENT MEMORY LOCATICNS
4z2l : *ARE CONVIENTLY GUARENTEED TO EXIST! ALL THE ADDRESSES
4322 : #FROM 17000000 THROUGH 17777776 ARE ADDRESSES
4223 : #lHICH CAN NOT EXIST. HERE ONLY ONE OF THESE ADDRESSES, 17777776,

42 ; ;#WILL BE USED TO CRUSE A TIME QUT ON THE UNIBUS AN THE CONSEJUENT

; #AEORT TO VECTOR ERRVEC.
M
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21738
Q21740
L2172
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CE1me

022054

022062
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022106
p22114
gzel22
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;E
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cH3
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113737
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124415
13441
104417

B4435

LsN12
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012737
812737
01e737

012737

Qle737
012737
012703

00024C
005710

C12737
012737
104132
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172240
077406
172303
000g1C

003200
CCC400
000&00
001900
001200
001400
177800

0CCOe0
00000}
170000

Ceeleb
177776

090077
140030

177776
000077

<3264
2dlas2

-aclid

172516
17757¢2
172354

500004

170200
170202

001z3b
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E SIASNISTIC FRET . v
<II%ER INIBUS TIMETC.T CeST

P RRERRRPRBRARRLRRRRERRPRP IR0 PP RLRRPSRRINNPRES224243 83992995524

trva: SCOPE

) 2 840, $TIMES 1100 S ITERATICNS
ﬂgziTN'l
_ :SET THE SKAD REGISTER
MOV BTSTHY, SKiD :IN SRSt THE TEST ABCRTS.
MCYB 3TSTAM, STMPO
MY 85PUR, a8CACHVEC :EXPECT NG PARITY ERRCFS.
SKPBER :IF THE ERROR REGISTER IS BAD SKIP THIS TEST.
SKPBCN :IF THE CONTROL REGISTER IS BAD SKIP THIS TES™.
SKPBMN : IF THE MAINTENANCE REGISER IS BAD SKIP TEST.
SkPBHM :IF THE WIT/MISS REGISTER IS BAD SKIP THIS TES™,
MMSKIP
MOV #KIPARQO, RO : INITIALLY PUT MEMORY
M3V 877406, R1 :MANAGEMENT IN A 'PASSIVE'
MCV sKIPDRY, R2 :5TATE, THAT 1S MAP ALL
MOV $10 R3 :YIRTUAL ADDRESSES ON 10
Bug: MOV R, {R2)+ : THEMSELVES AS PHYSICAL
SOB R3’ Bu4S - ADCRESSES.
CLR (RY)+
MOV 2200, (ROQ)+
MOV 400 (RO) +
MOV 8600  (RO)+
MOV #1000, (RQ)+
MOV #1200, (R0} +
MOV £1400] (RO) +
MOV #177600, (RC)
MOV 860, D8MMR3 : TURN ON THE MAPPING BOX
MOV sl g8MMRQ :AND_22 BIT MODE ADCRESSTNG.
MOV 8170000, 38KIPARE :MAKE KIPAR® RELOCRTE
:TQ THE UNIBUS.
MY #MGERR, J¥ERRVES :SET UP THE TIME QUT VECTZR.
MOV $-2, JWMAPLOO :SET THE MAP REGISTER C
MOV 877 Q8MAPHGO
MOV s14£000,R0 :THIS IS THE VIRTUAL RDDRESS OF THE
: TEST ADDRESS, IT WILL RELOCATE
: THROUGH KIPAR® TO THE UNIBUS RS
‘A 000000. FROM THE UNIBUS
1T WILL BE RELOCATED THROUGH
‘MAP REGISTER O TO THE CACHE WHERE
'IT WILL TRY TO REFERENCE
117777776, AND HOPEFULLY TIME OL”.
NCP :FOR SCCPING WITH AN OSCILLGSCCPE!
ST (RO) :MAKE THE REFERENCE!
MOL: ) :NO TINE QUT OCCURRED, REPCRT
MoV -2, 3TMF2 : THE ERROR.
MOV 877, 3THP3
18: ERROR 132’
3R MGDONE




8337
4328

022302
Jz22310

022312

022234
022336

02cb2b

00SC37
005037
012737
005737
0Cl41e

013737
013737
013737
104130
012737
000410

022737
001356
022737
C013Se

104410

CCo0ou
012737
000044

covid

Qacurd

000040

S 3

oei24)

8012‘12
0la4M
N0124¢
J01250

S2ICTE

17774

LCl123s
021g48
001242

31062

177740
77742

001302

Tl AimE DIAGNISTIC FAET
5.8 RESI3°ER NIBUS TI

MERR: BI?

Mad: CMP

Mas: CLR
SLR
MOV
TST
BEQ

MOV
MOV
MOV

i3 ERROR
MOV
BR

Me5: CMP
8ME

CMP
BNE

MGQOONE: RSET

T

o ot

MEZTLL ST TEE 0 3Iel8Cet liielo iR e
JL' VE:?
820, dsCPUERR SEE IF A TIME JUT HAS CAliEl
nggp ;b A3GRT T‘_’HI’ &5U *i'a
«PSPUR -IF NGY 50 T3 SEuRTCIE

: JNEXPECTEC, cpu ERACR HANC.ES.
83, J8MEMERS “THERNI‘E 4E IF THE ERRCR
M23 EGISTER GOT SET CORRECTLY.
sIF IT IS NGT SET IIRRECTLY GEFIET ERSIS,
(SP)+, §TMP2
(5P)+’
38LORDRS, STMF3
J#HIADRS  §TMP4
8-2,$TMPS

l?? STMEE
agntnenn §TMP?
-1, MMRFL2
MO’
(SP)4, (SP}+ RESE™ THE STACK
J8MMRD
AMMR3
:;Atasnsnsﬁa :TRY TO CLEAR THE ERRCR REGISTER.
MQb

+REFSRT TnE FRAILURE CF THE ERROR
J8LOADRS, STMPZ ;REGISTER TC CLERR!
JWHIADRS, §TMP3
J#MEMERR, $TMPY

130
l-l MMRFLG
GDONE
#177740, 2aLOPDRS {SEE IF ThE ACCRESS REGISTER
MQS + 30T RESET.
33 JEHIARDRS
M35

R EREEREREEREE R LR R AR R EEELELREELE AR ER LR 2L RR DAL LRI 22

41557 4y

CACHE CONTROL REGISTzR DISABLE TRAFS TEST !

iTHIS IS R TEST OF THE CONTROL REGISTER'S ABILITY TO DISARBLE R TRWP

: xOCCURRING AS THE RESULT OF A MAIN MEMORY CATA PARITY ERROR IN THE

: *UNWANTED WORD OF THE REFERENCED PAIR. THE MAINTENANCE REGISTER IS
:#{JSED TO FORCE RN ERROR ON THE LOW BYTE OF THE 00D WORD wHEN REFERENCIMS
iTHE EVEN WORD OF THRT PAIR.

*!ll!l*i!il!l*!*!l*****t*!!!**ii!‘i*&*il**!**!**itrii****i*ii*t

férqq SCOPE
MOV
\U'=STN'1

#40,STIMES ::CO 40 ITERATIONS
;SET THE SKARD REGISTER




4151
4368

4374
437

4376
4377
4378
4379

4384
4285
4386

022430
022432
622434
022436

022440
WEERE
023444

022446
022446
022452
022454
Q2c4b2
022470
022476
G22504

022506

CJGHuE

-2c+424
Ceadsy
322430
2224230

000240
010412
3u0:40
Dc ’uo

Q0Sd12
C00240
000420

012637
005726
013737
013737
013737
013737
1041234

104+%10

v e - - a s

SoF Ll
<R
£zasll

gouilz

SoCa1M

1--.-‘4--;

(1 S

0Cia3s

177746
1772740
17774
177744

<3284b

20ledz

icoTH8
177748
200114

001240
00l242
00124y
00124e

*Yr~ perw o

v.vH:HE ::E‘J ‘su an
nv\ QVL FE -,l.q

-----

WY, 873 sIh IASE TeE TEIT AZIETZ
MOVE  3TSTNM.STMFS
xpgga :1F THE ERROR REGISTER as SKIP THIS TEST.
KPBCN HE THE EORTRO RECIE ER 12 Dad &k1p M1 feet,
SKPBMN :1F THE MAINTENANCE REuISEq 1S BAD SKIP TEST. _
SKPBHM :1F TH HIT/NISS nzcxs ER IS BAD SKIP THIS TES™.
MOV sMOM1, 28LONTRL ;FORCE MISSES TO BOTH GROUPS.
BIS sBITO 98CONTRL : DISABLE unﬁuxnc' TRAPS,
MOV nxvsak S8CRCHVES :SET UP FOR THE ERROR A22_T TJ 2E FZRCED
MOV 840000, RY PATTERN'FOR THE MAINTENANCE
MOV SMAINT R2 :REGISTER.
BR KV1
L0C=. 35T ThE PC TG AN EVEN WORD BCLNCARY!!!
LOC==-43LCC
LOC=LOC+Y
.=0C
kV1: NOP
MOV RY, (RE) :SET THE MAINTENANCE REGISTER
NOP :WHEN THIS NOP IS FETCHED AN ERROR
Kv2:  TsT Rl :WILL BE RECOGNIZED BECAUSE OF THE
:CONTENTS OF THE LOCATION Kv2!
: THIS PRRITY ERROR WOULD
NORMALLY RELUT IN A TRAP BUT
:BECAUSE TRAPS HAVE BEEN DISARLED
;NONE SHOULD OCCLR!!!
ﬁbg (R2)
BR KYDONE :GCOD, NG TRAP GCCURRED!
KVERR: :COME HERE IF R _TRAP_OCCURS
¥g¥ (gp)+ ,§TMP2 . AND REPORT THE ERRCF.
b}
MOV Z8CONTRL , $TMP3
MOV S¥L OADRS . $TMPY
MOV J8HIADRS  §TMPS
MOV SSMEMERR | STMPE,
13: ERROR 124

KVDONE: RSET

CEREERERERE R R AR R R R R R R R RERERRR AR AL RS
anST 45 CRCHE CONTROL REGISTER DISRBLE TRAPS TEST 2

*THIS 1S A TEST OF THE CONTROL REGISTER'S DISABLE TRAPS FUNCTION.

:#1T 15 ATTEMPTED TO DISABLE A TRAP RESULTING FROM A CACHE ADDRESS

: ¥MEMORY PARITY ERROR. THE MAINTENANCE REGISTER WILL BE USED TQ
tggRgsoagEoERROR ON THE LOW BYTE OF THE ADDRESS, IN THE ADORESS MEMCRY
|

’ (SRR AR EE RN AR REARELF S IR RN R4 R AR LR AR R AR R R AR R RER R AR R AR RRA X RLERR




v-v\ﬂsv

<ExBI8.914

4335
4336
N397

g

1338
4400
Y401
4402
4423
4404
4435
4406
4457
4408
4403
N41C
4411
4412
4413
4418
4415
4416
4437
4413
4419
4429
4421
44g¢g
4423
4424
4425
4426
4427
4428
4429
4430
4431
4432
4433
4434
4435
4436
4437
4438
4439
4440
5441
4442
4443
Yyu
4445
4445
4447
44uE
4443
44E3

ii-CErEl-B

fofw v

UlU\

322
Cz2

id
12
C22520
J2eseh

BEsess

022540
022542
022544
022552
022556
022560

c2Ske
022570

Q22572
022576
022604

022606

022610
02ck16

022624
02¢630
Q22634
022636
022640
022642
022644

022646
02264F
02265¢
022654
022662
022670
022676

022704
022706

THS

00024E
012737
113737

1BiaiE

52737
012737

012704
012702
000249
010412
00s0i2
000242
000420

012637
005726
013737
013737
013737
013737

104134
104410

S0P 11 7O CAlME D

= i s B b e et Yo b g e = e o amae - — - —— - — — ¢ — ——— — — ——
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AieE CONTRCL REGISTER DISQBLE TRAPS TEST 2

c20asC

g22710
Q1102

£2oC3al
QeeenNg

002001
022646

000400
177750

001236

177746
177740
177742
177744

go1302

030846
Jola3e

IT774E

177782

Q01234

Cat =
0~
0O~
[ ol |

001240
001242
001244
001246

TS745:  SCOFE

MCV 840, ,8TIMES ::00 4C ITERATIONS
KK=§TN-: ET THE SKAC REGISTES
) 1B
MV #7STHE, SKAD i R O
MOVB  $TSTNM.STMPO
KPBER £ TH R REGISTER 1S BAD SKIP THIS IEST,
KPBEN R R e S N i R S
SKPBMN :IF THE MAINTENANCE nsczssa IS BAD SKIF TEST.
SKPBHM :IF THE HIT/MISS REGISTER IS BAD SKIP THIS TEST.
MOV #50M1, aslONTRL  ;USE GROUP ZERG
MOV %2, RO MAKE KX2 A HIT IN GROUP
3 (RO) : ZERO.
18T (RO)

:SEE IF REFERENCE ADORESS
BIT Oi?.aaHITHIS 135 A HIT.
LN

BNE
: IF NOT ERRCR!
MOV RO, §TMP2
MOV ao §TMPI
ERROR
SKIFT :ERROR FATAL. GG TG NEXT TEST.
KX1: BIS #8170, 38CONTRL  ;DISABLE unanxnc' TRAPS.
MOV sKXERR, 28CACHVES' UP FOR ERROR WHIZH
- SHOULD ﬁor TRAP!
MOV £400, RY :PATTERN FOR MAINT REG.
ngg $MAINT, R2
MOV RY, (R2) :SET THE MAINT. REG.
KX2: CLR (R2) :THE FETCH OF THIS
NP : INSTRUCTION SHOULD CAUSE
BR KXDONE :A CACHE MEMORY
:PARITY ERROR WHICH
*NORMALLY SHOULD TRAP
:BUT HERE NO TRAP SHOULD
:0CCUR FOR TRAPS HAVE BEEN DISRELEL.
KXERR: A TRAP HAS ERRONEOUSLY
MOY (SP)+,8TMP2 : THKEN PLACE, REPORT
ST (5P)+’ UNRBLE TO DISABLE TRAPS.

MOV J#CONTRL , $TMP3

MOV BOLORDRS $TMPY

MOV JSHIADRS, §TMPS

MOV ISMEMERR | $TMPE
18: ERROR 134

KXDONE: RSET

LR R R RN AR AR R AR R R AT ER AR R AR RN LR AR R AR R IR AR L2 A R RS2 22222




(el
nru

AV @

7l
7l

(48148

Jeer2l
022728

022734
022736
022743
023742
022744
022752
022756
022760

0czree
822770

022772
022776
023CO4

023006

023010
023016

023024
023030
023034
023036
023040
023042
023044

023046
023046
023052
023054
023062

104415
104416
124417
104420
012737
012700
00S710
005710

104411

052737
012737

012704
012702
000240
010412
00sgle
000240
c0o4e0

012637
005726
013737
013737

g23110
gclile

000030
023040

002010

001236

o
(&)
(&
on
(o]
o

000001
023046

000020
177750

G01236

177746
177740

; i L T udH\l.‘V= I\: CF'F- )

coMTEIL BESISTER DISHELE

01302

030646
201232

177752

001234

177746
00C114

C01e40
001242

*TEST 46

*THIS IS A TEST Of THE CONTROL REGISTER'S

127

*OF GROUP 0.

& "-:
TRAPS TEST 2

62 QTTEHPTEE 10 DI%R
: *MEMORY PARITY ERROR. TH HQINTENRNCE REGIS
+*FORCE THE ERROR ON THE LOW BYTE COF THE ,

—— s —— - .-

ONTRCL REGISTER CISHELE TRAPS TEST 2

DISABLE TRAPS FUNCTIC'W.
A_TRAP RESU;TIN% FRCM A cACHE

ER WILL BE USED T
IN THE MEMORY

!i!ili**iii*i‘l***ii** FRRARREERFERRERLLEAEREELLE2LEILL2SAINELIESS

TQTHB SCOPE

MOVB

SKPBER
SKPBCN
SKPBMN
SKPBHM
MOV
MOV
TST
TST

BIT
BNE

MOV
MOV
ERROR

SKIPT

BIS
MOV

MOV
MOV
NOP
MOV
CLR
NOP
ER

KZ1:

KZe:

KZERR:
MOV
TST
MOV
MOV

#40,8TIMES 100 4O ITERATIONS
;SET THE SKAD REGISTER
#TSTY7,SKAD :IN CRSE THE TEST ABCRTS.

$TSTNM, $TMPO

; IF THE ERROR REGISTER IS BAD SKIP THIS TEST.
:IF THE CONTROL REGISTER IS BAD SKIP THIS TEST.
:IF THE MAINTENANCE REGISER IS BAD SKIP TEST.
IF THE HIT/MISS REGISTER IS BAD SKIP THIS TEST.

#SOMI QULONTRL
#KZ2, R0

{(RO)

(RQ)

%10, J8HITMIS
KZ1

RO, $THPZ
:D §TMPI

8BITO, 38CONTRL
$KZERR, JCACHVEC'

820, RY
sMRINT, R2

RY, (R2)
(R2)

KZDONE

(SP)+,3TMP2
(SP)+’
J8CONTRL, $TMP3
alLOQDRS STMPY

; USE_GROUP ZERO
MEES KZ2 A HIT IN GRCUP

:SEE _IF REFERENCE ADDRESS
IS A HIT.

: IF NOT ERROR!

;ERROR FATAL. GO TO NEXT TEST.

:DISABLE ‘'WRRNING’ TRAPS.

-SET UP FOR ERROR WHICH
:SHOULD NOT TRAP!
:PATTERN FOR MRINT REQ.

;SET THE MAINT. REG.

:THE FETCH OF THIS

: INSTRUCTION SHOULD CAUSE

.4 CRACHE__MEMORY

: PARITY ERRCR WHICH

+NORMALLY SHOULD TRAP

:BUT HERE NO TRAP SHOULD

:OCCUR FOR TRAPS HAVE BEEN DISRBLED.

:A TRAP HAS ERRONEOQUSLY
: TRKEN PLACE, REPORT
: UNRBLE TO DYSABLE TRAPS.
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+ DEKBCB. P11 CACHE CONTRI. RESISTER CISABLE TRAPS TEST 3
407 023070 C13737 77742 001244 MOV I¥HIADRS, STMFS

i :ggg 023076 013737 1774 (COl124e MOV XMEMERR, STMPE

| :S{O 023104 104134 18: ERROR 134
4yE12 023i06 1CH4410 K=DONE: RSET
4813
4514
4§15
NE1b
4§17
4518 ***!**l****ii!!!*!!l*!i!l*«!!*i!*!*l!!!!***!l!*i!**i**i**iii***i
2253 47557 47 CACHE ERROR REGISTER LOCK UP TEST 1
4521 *THIS IS A TEST OF THE ERROR REGISTER’S ABILITY TO LOCK UP ON
4522 ' ¥THE FIRST ERROR WHEN A SERIES OF ERRORS OCCUR. ALSO TESTED IS THE
4523 : ¥SERROR RDDRESS'S ABILITY TO LOCK ON THE ADDRESS OF THE FIRST
4524 : kERROR IN A SEQUENCE OF ERRORS. IN THIS TEST TWO ERROR ARE FORCED

| 4575 :¥ON TOP OF ERCH OTHER, BOTH OF THEM WILL BE ERRORS TO
4526 : ¥THE MAIN MEMORY WANTED WORD DATA PARITY ERRORS! THE FIRST
N527 : sREFERENCE RESULTING IN AN ERROR WILL BE MADE FROM THE CPU
4528 :¥T0 THE CACHE DIRECTL
4529 :¥THE SECOND ERROR HILL BE BECRUSE OF A REFERENCE FROM THE CPU

| :Eg? :TO THE CACHE DIRECTLY.
4532 Y Y3 222222 2 2322322223322 22 2222223222323 2223223 32
§S33 023110 000004 t&Tu7. SCOPE
4534 023112 012737 000040 001302 MOV 40, STIMES ::D0 40 ITERATIONS
4535 000047 NA=$TN-1
4536 :SET THE SKAD REGISTER
:ggg 023120 012737 023474 030646 MOV #7STS0, SKRD :IN CASE THE TEST RBORTS.
:gag 022126 113737 001102 001232 MOVB  $TSTNM.STMPQO
NS4l 023134 104415 SKPBER :IF THE ERROR REGISTER IS BAD SKIP THIS TEST.
4542 023136 104416 SKPBCN :IF THE CONTROL REGISTER 1S BAD SKIP THIS TEST.
4S43 023140 104417 SKPBMN :IF THE MAINTENANCE REGISER IS BAD SKIP TEST.
444 Q23142 104420 SKPBHM :IF THE HIT/MISS REGISTER IS BAD SKIP THIS TEST.
3232 023144 012737 000014 177746 MOV $MOM1, 2L ONTRL :FORCE MISSES TO BOTH GROUPS.
4547
4548 (023152 012737 023226 GOOILM MOV $NA3, I8CACHVEC :SET UP FOR THE ERRCR.
NS49 023160 012704 010000 A0V 10000, RY :PATTERN TO BE PUT IN
4S50 023164 012702 177750 MOV $MAINT.R2 : THE MAINT. REG.
:ggé 023170 000401 BR NAl
4553 023172 LOC=. :GET THE PC TO AN EVEN WORD BOUNDARY!!!
4554 023170 LOC=-48LOC
455 023174 LOC=LOC+4
YS5h 023174 .=L0C
4557
4EG8 (023174 000240 NAl:  NOP
4559 (023176 010412 MOV RY, (R2) :SET THE MAINT. REG.
4S50 023200 005701 NR2: ST Rl ‘THE FETCH OF THIS INSTRUCTION
4Sel 023202 005012 CLR (R2) : SHOULD CAUSE AN ABORT!
4Ee2 023204 000240 NOP

- —— . —— —— - - — —

MOS




NOS

J

. MRINDEC-11-DEKBI-B PCP 11 70 CAcHE DIRGNOSTIC PART | FHCYLL 27.732) 30-CEC-7B  11:48 FAGE &=
DEKB(B.PLI THT SHOHE ERRSR REGQISTER Lolk UP TEST |

4563 :IF NOME GCCURS REPORT
4664 023206 012737 GI0C0D 001238 MOV #10000,8TMF2  :ERRCIR!
B REN B o e B e
-1 NN -o -4,
28 RedslS BAii: ER NRBOnE
4568
4569
:EZ? 023228 NR2:
4572 023226 012737 023202 00CILM MOV #NAB, NCACHVEC :SET UP FOR THE ERROR.
4573 023234 012704 0100C0 MOV 10000, R4 'PATTERN TO BE PUT IN
4574 023240 012702 17772 MOV sMAINT.R2 :THE MAINT. REG.
:g;& 023244 DOONO! BR NAY
4577 023246 LOC=. :GET THE PC TO AN EVEN WORD BOUNDARY!!!
4578 023244 LOC=-48LOC
4579 023250 LOC=LOC+4
3239 023250 .=L0C
4582 023250 000240 NA4:  NOP
4583 023252 010412 MOV R4, (R2) :SET THE MRINT, REG.
4584 023254 005701 NRS:  TST Rl :THE FETCH OF THIS INSTRUCTION
4585 023256 005012 CLR (R2) s SHOULD CAUSE AN ABORT!
4586 023260 000240 NOP
4587 : IF_ NONE OCCURS REPORT
4588 023262 012737 010000 001236 MOV £10000.§TMP2  :ERROR!
4589 023270 104127 18: ERROR 127
4590 023272 012737 177777 031102 MOV -1, MANFLZ
4591 023300 00047 BR NADONE
4532
4593
3232 023302 NRB:
4596 023302 062706 000010 ADD %10,SP :RESET THE STACK.
4597 023306 022737 144404 17774d4 CMP #149504, 98MEMERR .SEE IF THE ERROR REGISTER
4598 023314 001004 ) BNE  NA7 .15 SET SORRECTL
4599 (23316 022737 022200 177740 CMP #NR2,J8LOADRS  ;SEE IF THE noonass REGISTER
328? 023324 001422 BEQ NAS :1S SET CORRECTLY.
4602 023326 NR?: :NOT SET CORRECTLY!
4603 023326 012737 144404 001236 MOV #144404,§TMP2  :REPORT FRILURE.
4604 023334 013737 177744 091240 MOV JEMEMERR, STMP3
4605 023342 012737 023200 001242 MOV $NR2, STMPY
4606 023350 005037 001244 CLR $TMPS
4607 023354 013737 177740 001246 MOV 28LORDRS, $TMPE
:ggg 023362 013737 177742 001250 MOY J8HIADRS  §TMP7
:E}? 023370 104135 13: ERROR 135
4612 023372 005037 177572 NA8:  CLR J8MMRO : TURN OFF MEMORY MANRGEMENT.
4613 023376 005037 172516 CLR asnnna
4614 023402 012737 177777 177744 MOV 1,98MEMERR  :SEE IF YOU CAN CLR THE
4516 023410 005737 177744 ST asmtnsnn : ERROR REG.
3219 023414 001416 BEQ NRLO

4618 023416 MR3: +LCN'T CLEAR!
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CEKB(8.P11 M SRorE ERROR REG.STER 3¢ EZ’

4619 223436 LI3TIT iTTIMD 26123 v3v  PBLCACRS.$TMEE

4p2C DSg3424 CI3T3r Inthéz IDiE4S MV SSHIACRS.§TMPE

:gg é 023432 0L3737 IT7T4M Co:3vg Moy SWMEMERR, STMP4

up23 0230 10M13 _ 1§ EFRIR 130

ghoy Qe3wde 0lzv3t | re C310kZ MoV 8-1,MMRFLG

4625 Q23N¥SC DO004IC ER NRDSNE

4ee? 2rar 177wl TTTYC heiZ: CMP 177740, 8. CRONS (SEE I TWeE RIISTIS FISETER
T ENE  NA9 L25RESE"

“WE29 CEadb2 022737 oIz iTTTez MP 83, Ja4IR0RE

:g§$ Co34T2 Lo13se BNE nAY

HB3g CJ235-Tz [Tee-lC ‘s ONE: RSET

YE£33

§E 34

4535 TR RN AR AR R R RS RN R RN R R RN R R R SR SRR R AR R RN AT R SRR EERLE22 235250223

:ggg {TEST S0 CACHE ERROR REGISTER LOCK UP TEST 2

45239 iTHIS IS A TEST OF THE ERROR REGISTER’S RBILITY TO LOCK JP CN

4E233 !THS FIRST ERROR WHEN f SERIES OF ERRORS OCCUR. ALSQO TESTED IS THE

$E40 !ERROR RDDRESS’S ABILITY TO LOCK ON THE RDDRESS OF THE FIRST

Yea iERROR IN R SEQUENCE OF ERRORS. IN THIS TEST TWO ERROR ARE FCECEC

4gdZ !ON TOP OFHESSS OTHER, BOTH OF THEM WILL BE ERRORS T

424 : #THE MAIN Y WANTED WORD DATA PARRITY ERRORS! THE FIRST

HE <+ !REFERENCE RESULTING IN AN ERROR WILL BE MRDE FROM THE CPU

4ET :#T0 _THE CACHE DIRECTLY.

4545 !THE SECOND ERROR WILL BE BECRUSE OF A REFERENCE FROM THE (FJ

:gzé !TO THE UNIBUS THROUGH THE MAPPING BOX TO THE CRACHE.

4549 I!!lll!lli!!llllllili!!llllll!ll!!l!!ll!lll*!l!ll!l*ii!f!!§Q§§§

4E80 CE3474  2oIoDe férsu SCOPE

481 022478 L12737 CZZ242 2ni3be MOV s40,$TIMES ; ;00 40 ITERATIONS

4£E2 0000s2 NB=3TN-]

4EG3 ;SET THE SKAD REGISTER

3223 C22504 Q12737 Cz4l64 (30646 MOV 87STS1,SKAD IN CRSE THE TEST QBCRTS.

:pgg C23sle 113737 201102 001232 MOVB §TSTNM, STMPO

cd

4eSB8 023520 1C44]S SKPEER +1F THE ERROX REGISTER IS BRD SKIF TMIS TEST.

4ES9 (23622 104416 SKPBCN IF THE CONTROL REGISTER IS BRD SKIP THIS TEST.

+e0 02324 104417 SKPBMN IF THE MAINTENANCE REGISER IS BRD SKIP TEST.

SEEl 023526 104420 SKPZHM I‘ THE HIT/MISS REGISTER IS BRD SKIP THIS TES™. '

:ggg 023530 104412 MMSKIP

464 023532 012700 172340 MoY sKIPARO, RO :SET UP MEMORY MANRGEMENT

4EES TO RELOCATE EVERYTHING

4666 023S36 012702 172300 MOV #KIPDRO, R2 THROUGH THE UN]IBUS

4€67 (23Sde 012703 000007 MOV %7,R3 HRP PRASSIVELY TO MEMORY,

4568 (023546 (00SO0M CLR R4 BY PRSSIVELY IS MEANT

4669 023550 012705 170200 MOV sMAPLOO, RS THRT RDDRESS ARE

4670 RELOCRTED 70 THEMSELVES.

4671 023584 (12722 077406 ENg: MOV 877406, (R2)+

4672 023560 010401 MOV RY,Rl

4873 023Ske 072127 000006 RSH ib Rl

4£74 (023cet 0101eS MOV Rl,(RS)+




NEC-ii-DE+S-5 SIS B TE IS DIAEIN 26T Valvli 2T TII. ZI-IEI-TE [l:48 SALE
Bo8.ell 8T ZIeEERRCS SESIETER Jllk P VEST 2
475 023570 035235 R (RS )+
~7h 023872 CIS4IC M3V R4, (RO
o7 023574 GbgreC 17OCs GED :165924 (R1
4673 02 89§;15 - o A3 B4
4680 023606 D12..0 177602 MGV 8127600, (FJ;
deSl D3ele ClaTie CITNCH MY 877406, (R2)
v83 02316 01aTI 12 ITTT4G MOV wMOMI,@8CINTRL CPCE MISSES 70 BOTH GRI.EZ
NESS
uEBE 023b24 012737 023722 0CCiid MOV SNBI, ACACHVEC 1SET_UP FCR THE ERRCR
6@~ 23632 012704 010203 MV #10CH0,RY ;PATTERN TO BE PUT IN
4gB3 023636 (18722 1777ED MGV SMAINT,R2 : THE MAINT. RES.
4683 Cededz COOMO2 B8R NB1
469] 023644 LOC=. ;GET THE PC TO AN EVEN WGRD BCUNCARY!!!
4542 DZ3644 LOC=-48L0C
4£43 23650 LOC=LOC+4
IR 023850 .=L0C
4596 023650 0OQ240 N31:  NQP
4E97 (23652 QBI0412 MOV RY, (R2) ;SET THE MAINT, REG.
4598 023684 00S70) Ng2:  TST Rl :THE FETCH OF THIS INSTRUCTICN
4599 02368p 0Q5CI2 CLR  (R2 ;SHOULD CAUSE AN ABORT!
4700 0236b0 000245 NOP
4701 : IF_NONE OCCURS REFORT
4702 023662 012737 013C00 021236 MOV 10C00,87TMF2  :ERROR!
4703 023670 104387 ERRCR 127
4704 023p72 012737 177777 021102 MOV W= MANFL2
4705 023700 906522 NBCONE
4706
4767
4708 023702 NB3:
4710 023702 012737 0000BD 172516 MOV 860, 38MMR3 ; TURN ON THE MAP_AND
4711 023710 012737 0CO001 17757¢ MOY 81, a8MMRO :22-BIT MODE ADDRESSING
4712 023716 012737 023772 000114 MOV #NBb, 98CACHVEC :SET_UP FOR ERRQR
4713 023724 012704 010000 mov  »10000,RY :PATTERN TO BE PUT IN
4714 023730 018702 177750 MOV #MAINT,R2 ; THE MAINT. REG.
4718 023734 000401 ER NEY
4
4717 023736 LOC=. ;GET THE PC TO AN EVEN WORD BCUNCARY!!!
4718 023734 LOC=-48L0C
4719 023740 LOCzLGC+d
1780 023740 -=L0C
/
4722 023740 000240 NEd:  NOP
4723 023742 010412 MOV R4, (R2) ;SET THE MAINT. REG.
4724 (023744 005701 NBS:  TST R :THE FETCH OF THIS INSTRUCTION
4725 023746 005012 (LR (R2) ;SHOULD CASE AN ABORT
472k 023750 UGD24O NGP ;AND_UNIBUS PB RSSERTED!
4727 :NO_R30RT OCCURRED!
4738 023752 012737 010000 001226 MOV #10000,8TMP2  :REPORT FRILURE
4723 023760 104127 ) ERROR 127
4730 023762 012737 177777 (031086 MOV #-1,MANFLG
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Qaswr

g23772
£2377

£24004
024006
024014

224316
024016
£24024
Ge4032
024543
024044
02wJsz

02406C

g24lke
024766
Qe4J7e
0e+100
Q24104

024:06
024596
0241 14
024122

024130
Q24132
024140

024142
G24150
024152
024160

o24.t2

052206
022737
001004
ga2av3r
CCluee

QOO0 0

[l anl & LT Y
Wwitnfuwunu

001352
104410

177740
000003

17Ty

[ Qﬂﬁ*u

177744

Q01236
001240
00la42

£31082

177740
177742

.
ClRaNISTIC ERRT MLl 2
SYER _Jlk B TEET :
R 2o
NGE
ac 813,SP
llJ:HGH SEMEMERR
ane NG?
cMe IHBE S8LOARDRS
2EQ
NE7:
MOV 8137404, STMP2
MOV JSMEMERR, STMP3
MOV sNB2 , ETMPY
CLR THPS
MOV anLonons STMPE
MOV SsHIADRS . §THP?
18: ERROR 135
N3S:  CLR JSMMRD
CLR SaMMR3
MOV -1 aunEnERR
187 SsMENE
BEQ NBID
NBS3:
MOV 28LOADRS, $THP2
MOV 3sHIADRS §TMP3
MOV SSMEMERR 3TMPY
18: ERROR 130
MOV 8-1 MMRFLG
BR NBDONE
NR1D: CMP 8177740, J8LOACRS ;
BNE NB9
CMP 83 WHIACRS
BNE NBS

NBOONE: RSET

rJ
0
I

------

TACK
“f fﬁs ERRJR RESISTEP

RESET Hg g

I
sET (ORRECTLY
EE IF THE Aoonsss RESISTER
:15 SET CORRECTLY. .
:NOT SET CCRRECTLY!
: REPORT FAILURE.

: TURN OFF MEMORY MANAGEMENT,

;SEE IF YCU CAN CLR THE
ERRUR REG.

sWON'T CLERRN!

)
;HA

CRECRRAREERRERRRRERRRRERERRERERARF R REREERRR AR RRRRRERERIR RS
CARCHE ERROR REGISTER LOCK UP TEST 3

iTHIS 1S A TEST OF THE ERROR REGISTER’S ABILITY TO LOCK UP ON
:#THE FIRST ERROR WHEN A SERIES OF ERRORS OCCUR. ALSO TESTED IS THE
s #ERPOR ADDRESS’'S ABILITY TO LOCK ON_THE ADDRESS OF THE FIRST
+ ¥ERROR IN A SEQUENCE OF ERRORS. IN THIS TEST TWO ERROR ARE FORCEC
:#0N TOP OF EACH OTHER, BOTH OF THEM WILL BE ERRORS T0

; #THE_MAIN MEMORY WANTED WORD DATA PARITY ERRORS! THE FIRST

: ¥PEFERENCE RESULTING IN AN ERROR WILL BE MADE FROM THE CPU

*TO THE UNIBUS THROUGH THE MAPPING BOX TO THE CACHE.

+HE SECOND ERROR WILL BE BECAUSE OF A REFERENCE FROM THE CF.

Lresr g1

- e e w4 et e Gh———— — e e e o — i Y
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9 1EY4
4166

a4l
Q24282

Q24210
D24212
Q24214
Q242le
Q24220

Q24222

24226
024232
C24236
024240

Ge42ud
024250

0c4264
024270
024274
024276
024202

024336

024314
024322
C24330
024336
0c4342
024346

024354
04356
C24360
0e43ke
024364

°S.

Bl
02CSs!
0iav37
113737

10418
1C841E
104417
104422
104412

012730

012702
0127C3
005004
012705

Qie7ze
010401

012737
012737
012737
012704
012702
oog402

024350
024350
024354
024354

000240

000240

Ca<ttn

ame =y

weia s we

iTE3MC

172305
siolateisyy

176220
077408

[l sl

0oC2zs

C000ed
000001
024406
010000

1777<C

CTg
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IIME DIRGNCETICOBRRT ¢ MRsyll 2T TZE. 3T-TEr-": Lii48 BR5E &%
:: -:EV;:E EF —Vbh --— .ES' -
270 THE CRCHE DIRECTLY
R ]
$s;’900l!!l!!li’.’!!”’!!l9’9000Q!QQQO’QQQQO!QQ’!!’0909’0’0004’0,
oL Rl 840, $TIMES .:0C 40 ITERATIONS
No=§Th-1 ET THE SKAD REGIST
[a)
el S MOV 878752, SKAD ? cns THE 7R§9 Ha a3
S5.233 MOVB  $TSTNM, STMPO
SKPBER :IF THE ERROR REGISTER IS BAD SKIP TWIS TEST.
SKPBCN :IF THE CONTROL REGISTER 1S 8AD SkIP THIS TES™.
SkPEMN :IF THE MAINTENANCE REGISER IS 8A5 SKIP TES®.
SKkPBHM IF THE HIT/MISS REGISTER 1S BAD SwIP TwIS TE:~,
MMSKIP
MOV 8K IPARD, RO :SET UP MEMORY MANRGEMENT
:70 RELOCATE EVERYTHING
MOV ¥ IPDRO, &2 : THROUGH THE UNIBUS
MOV #7.R3 :MAP PRSSIVELY TO MEMORY,
CLR R4 :BY PASSIVELY IS MEANT
MOV sMAPLOO, RS : THRT ADDRESS ARE
:RELOCATED TO THEMSELVES.
£43: MOV 877406, (R2)+
oV RY,Ri
ASH 8E. R
MOV Rl (RG)+
CLR (R$)+
MOV R4, (RO)
ADC ax?uooo (FQ3 e
ADD sa 0,R
SCB 4
MOV a17?soo,cR0)
MOV 877406, {R2)
177746 MO SMOM1, 98CONTFRL CE MISSES TJ 257w 3RCUFS.
17251¢ MOV %60, JSMMR3 : TURN ON THE MAP AND
177572 MOV 8! .onnna :22-BIT MODE RDDRESSING
00011 MOV sN23 D8CACHVEC :SET UP FOR ERROR
MOV £13000, RY :PATTERN TO BE PUT IN
MOV sMAINT . R2 :THE MAINT. REG.
BR NC1
LOC=. :GET THE PC TO AN EVEN WORD BOUNDARY!!'!
LOC=-48L0C
LOC=LOC+4
.=L0C
NC1: NOP
MOV R4, (F2, :SET THE MAINT. REG.
NC2: ST Ri THE FETCH OF THIS INSTRUCTICN
CLR (R2) :SHOULD CASE AN ABORT
NOP :AND UNIBUS PB ASSERTED!
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034462
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Ge4472
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C24S16
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Q24562
024566
024572
024800
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L

&2t

0CS037
8037

12737
1g704
012702
030401

0244236
G24434
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000z40
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012737
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022737
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104135
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005037
012737
0057237
001416
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-oiwwww

J1cllo
177727
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167<CH
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177740
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1777494
177740

001236
001240
00le42

0G124E
001250

177744

poeaag amg
wa™wt.S
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[ Wl

AP

NCH:
NCS:

NCT:

13:

NC8:

c P L
STER L0y P TES)

tr

- - Gew s S e - a—

£
tD
1)
I
1 ]
r"
m
)

T "32. 2A0-TEI-TE L

FT GCCLFRED!
T FAllLE

:TURN OFF MEMCRY MRNRSEVE!".

:SET UP FCR THE ERRGK.
:PATTERN 10 BE PUT IN
' THE MAINT. REG.

;GET THE PC TG AN EVEN WORD BCLNCARY!!?

MOV 8lQC30,87vEs
ERFR 127 _
’JV | L .”ﬁNFLu

2R NCOUNE

SLR 28%MRO

AR SaMMAR3

may SNCH, 8CACHVES
MOV :10808,R4

MOV SMAINT R2

BR NCH4

LOC=,

LOC=-43L0%

LOC=L0C+Y

.=L0C

NOP

MOV R4, (R2)

15T Rl

CLR (R2)

NCP

MOV 10000, §TMP2
ERROR 127

MOV~ 8-1,MANFL2
NCOSNE

ADD 210, 5P

CMP 8167404, J8MEMERR
8NE NC?7

CMP sNC2, 8LOACRS
BEG NC8

MOV 81567404, STMP2
MOV J$MEMERR, STMP3
MOV sNCe, STMPY

CLR $TMPS

MOV 38LOADRS, STMPE
MOV ISHIADRS §TMP7
ERROR 135

CLR J8MMRO

CLR JaMMR3

MOV %-1, JOMEMERR
TST J¥MEMERR

REG NZ1O

;SET THE MRINT. REG.
:THE FETCH QF THIS INSTRLCTIS
; SHOULD CARUSE AN RBORT!

: IF_NCHE OCCLRS REPORT
; ERRCR!

RESET THE STACK.
.SEE IF THE ERROR REGISTEF

.15 SET LORRECTLY.

:SEE IF THE ADDRESS REGISTER

+1S SET CORRECTLY.

;NOT SET CORRECTLY!
.REPORT FRILLRE.

; TURN QFF MEMORY MANRGEMENT.

:SEE _IF YQU CAN CLR THE
:ERROR REG.
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172200
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20ie32
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;;QGWLZ Ic #m&" s 3 Yeovel 27 Tz, ZLAIET-TD o Llimz Rl AL
STER ook P TEST
hoL H I et
MOV F‘:
MY *IH
MoV T”P4
18: ERRC
Moy 8-1 MMRFLG
BR NCDONE
NLD: JMP l;???qﬂ IBLOACNS ZED TP Tar LLCREsI SILEITEN
8NE NCS m-y RECET
cMP I’ JEIHIRCRS
NE N>§
NoooNE: RSET
|
!i’i*(liil**l’*!**i**ll!***‘l!!i*i!*i!i!ii!*!ii!iiifﬁi*i!*i 222244
!TEST g2 CRCHE ERROR REGISTER LOCK UP TEST 4

lTHIS IS A TEST OF THE ERROR REGISTER'S ABILITY TO LGCK UP CN
:#THE FIRST ERROR WHEN A SERIES OF ERRCRS OCCUR. ALSO TESTED IS THE
: #ERROR ADDRESS'S RBILITY TO LOCK ON THE ACDRESS OF THE FIRST
:#ERROR _IN R SEQUENCE OF ERRORS. IN THIS TEST TWO ERRIR ARL FCRIED
:#0N_TOP OF ERCH OTHER, BOTH OF THEM WI.L BE ERRORS TO

:#THE MAIN MEMORY WRNTED WORD DATA PARITY ERRORS! THE FIRST

- #REFERENCE RESULTING IN AN ERROR WILL BE MADE FRQM THE CFJ

:#70 THE UNIBUS THROUGH THE MARPPING BOX TO THE CACHE.

:#THE _SECOND EPROR WILL BE BECAUSE OF A REFERENCE FROM THE 5.

iTO THE UNIBUS THROUGH THE MRPPING 80X TO THE CRCHE.

**!*!!!*!l*!f‘!i*l*i‘l**{"}{'}iii{il*i**ii***!****!i**i***t§§ 22823 |

+éTSE SCNPE )
MY %40, STIMES .:00 40 ITERATIONS
E=$TN-1
_ :SET THE SKAD_REGISTER
oY RTSTE3, SKAD :IN CRSE THE TEST ABSRTS.
MOVB  STSTNM,$TMPO
SKPBER :IF THE ERROR REGISTER IS BAD SKIP THIS TEST.
SKFRCN :IF THE CONTROL REGISTER IS BAD SKIP THIS TES™.
SKPBMN :IF THE MAINTENANCE REGISER IS BRD SkIP TEST.
SKPEHM :IF THE HIT/MISS REGISTER IS BAD SKIF THIS "ES~.
MMSKIP
MOV #¥IPARJ, RO :SET UP MEMORY MANACEMENT .
:T0 RELOCATE EVERYTHING |
MOV sKIPCRO, R? : THROUGH THE UNIBUS
MOY %7, R3 ;MAP_PASSIVELY TO MEMORY, |
SR RY ;BY PASSIVELY IS MEANT ,
MOV $MAPLOC, RS : THAT ADDRESS ARE |
‘RELOCATED TO THEMSELVES.
g4g: MOV 877406, (R2)+ |
MOV RY,R1
ASH %6, Fl ,



“3INGEC-1.-DErEl-3 SCE L1 7D I8ImE JIRNISTIC BRRT G e IF T2 3I-IEI-TE Qi:M3 FAGE c:
DEKBIB.PLL TE2 J3IRE ERSIS SESIITER LOIx UP TEST
S3EE 024756 (£12i3S vy Pi, (RS}«
w3Eg C34760 (J5228 (LR (RE)+
4357 024783 01041C MoV RY, (RO)
<358 Q247eM 720 ITIIIs D 81,0000, (RD)+
4359 Q84770 QegrCy L0lalC 3 '500 R4
430 QOZ4rT¥ 077318 €3 R3, E4S
498l Q2477 CI2TIS  17TEOC MOY 2177600, (RS.
:ggg 225002 Q12t12 (077dC: MY 277408, (R2)
=~
:ggg 035308 012737 200214 1T MOV #MOM1, 38CONTRL :FSSCE MISSES "5 B0T= GAL.°Z.
4956
§4E7 NZS0I4 012737 020CeY 172516 MOV 860, J8MMR3 s TURN GN THE MAP AND
43€g HE5322 012737 00OCO1 ir7sre MOV 81, J8MMRO :22-BIT MCDE ADDRESSING
4363 (25030 Q01737 025.06 0001 MCV sND3, J8CACHVEC iSET UP FOR ERROR
437C 035036 012704 O01CC09 MV #10000, RY :PATTERN T0 BE PUT IN
4971 035042 012702 177750 MOV SMAINT,R2 : THE MAINT. REG.
3g£ 02Ed46 000432 ER NC1
4974 025050 LOC=. :GET THE PC TC AN EVEN WCRD BO_NCARY!!!
AP 025050 LOC=-43L0C
487E 025054 LGC=LOC+4
4877 025054 .=L0C
4478
4378 25054 000240 NOI:  NOP
4380 02E05p (QIQH1e MOV RY, (F2; :SET THE MAINT. REG.
4381 C230E0 00570l ND2:  TST Rl :THE FETCH OF THIS INSTRUCTION
4322 (025062 008012 LR (R2) :SHOULD CRSE AN ABORT
4383 025064 00024C NOP :AND UNIEUS PB ASSERTED!
488y :NO_ABORT OCCURRED!
4385 Q0ZS0e6 012737 C10000 001236 MOV $10000,8TMF2  ;REPORT FAILURE
u3gg 035074 104127 13: ERROR 127
4387 025076 Q12737 177777 Q031086 MGV 8-1 MANFLG
w988 02810+ 000532 BR NODANE
4489
4530 A
3335 225196 ND3:
49393 025106 012737 000060 172516 MOV 860, J8MMR3 : TURN ON THE MAP AND
4894 Q25114 012737 000001 177572 MOV $1, JENMRO :22-81T MODE_ADDRESSING
493c (25122 Q12737 025176 000114 MOV sNDb, ICACHVEC :SET_UP FOR ERROR
4536 025130 012704 010000 MOV #1000, R4 :PATTERN T BE PUT IN
%437 Q2134 Q12702 177750 MOV #MAINT, R2 : THE MAINT. REG.
:ggg 025140 000401 BR ND4
ofals) 025142 LOC=. :GE™ THE PC YO AN £/EN WORD BOUNDARY!!!
EC01 025140 LOC=-48L0C
002 025144 LOC=LOC+4
003 025144 .=L0C
5004
€205 025144 000240 NCH:  NQP
€00k 025146 DI0Y12 MOV R4, (R2} :SET THE MAINT. REG,
€007 025150 C0S701 NOS:  TST Rl :THE FETCH OF THIS INSTRUCTION
€008 025i52 DOSO012 CLR (RE) :SHOULD CASE AN ABORT
€009 025154 000240 NOP :AND UNIBUS PB RSSERTED!

£010 'NO RBORT OCCURRED!
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18:

noe
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NGS:

1%:

NDiQ:
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A
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TS GRRT & MRCTIL S° T32, 22-CEI-TB  1l:4B FRaE 32
Ck UP TEST
MIV 8]0C00, 8P :RESIE” FAIL_RE
EXROR 10
MOV B=1, MANFLG
=8 NCoUNE
RGO 810.5P RESET THE STACK.
oMP 233404, 3sMEMERR :SEE IF THE ERROR REGISTER
ENE ND? ;15 SET gonnscer. .
MP #ND2.98LORDRS  :5EE IF THE ADDRESS SESISTER
BEQ NOS 1S SET CORRECTLY.
:NOT SET CORRECTLY!
MOV 833404,8TMP2  :REPORT FAILURE.
MOV JaMEMEAR, STMP3
MOV aND2, STMPY
CLR STMPS
MOV 3#L_0RDRS, $TMPE
MOV S8HIADRS . 3TMP7
ERROR 135
CLR JSMMRO - TURN JFF MEMORY MANASEMENT.
CLR J8MMR3
MOV 8-1 OWMEMERR  :SEE IF YOU CAN CLR THE
TST SsMEMERR :ERROR REG.
BES ND10
sWON'T CLERR!
MOV 28LOADRS, $TMP2
MOV 98HIADRS, §T¥P3
MOV JSMEMERR §TMPY
ERROR 130
MOV 8-1 MMRFLG
BR NODONE
cMP 8177740, 98L0ADRS ;SEE IF THE ACCRESS RESSTER
BNE NC9 :HAS RESET
CMP 3. J#HIADRS
BNE ND§

NOCCNE: RSET

oA EERERREEERNERRERRN RN R AR R RN R LR RR AR AR AR RRRR AR
MARIN MEMORY DATR PARITY CHECKERS LOW BYTE TEST

;ﬁrssr g3

:#THIS 1S A TEST OF THE TWO MAIN MEMGRY DATA PARITY CHECKERS
'#FOR THE LOW BYTE, ONE FOR EACH OF THE EVEN AND 0DOD WORD.

: #THE MAINTENANCE REGISTER IS USED TO FORCE R PARITY

: sERROR AT EVERY DATA PATTERN, WHICH HAS A 2ERC PARITY

THAT CAN BE WRITTEN INYO AN 8-8IT BYTE. NOTE

:2THAY MAIN MEMORY HAS ODD PARITY WHICH MEANS THAT

'$BIT
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00sgie
005012

010037
0i2737
005037
104140

012737
012737
012704
012702

JooL23

De574M

001102
030522

0C0014

C25432
031106
00030!

025724
025630

018000
177750

[
n)
1))
e
[ {V]
. o

001236
025624
001242

025670
025532
040000
177750

C01302
03Ceus
001232
000114
177746

QC11i0

00c114

001240

C0O114 URM: MOV SURERZ2, 98CACHVEC

001110

-
-
-
’
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133 BYTE WILL MAVE A ZERS PARITY BIT IF THERE GFE
8 ODC WURSER OF BITS SET (1) IN TMAT BYTE. THE pae-
o f

SRR WOULBBE BUGe RRTA oo R Ebek CHaER oP”a?* 3
' sTHE MAINTENANCE FUNCTION FOR THE MARIN MEMGRY DATA

! sPRRITY CHECKERS WORKS IN SUCH A WAY AS T0

:*EFFECTIVELY FORCE THE BYTES PARITY BIT TO ONE (SET3, €O

:#THAT IF THE PARITY BIT FOR THAT BYTE HAC BEEN ZES.
:#AN_ERROR OCCURS! IF THE BYTE'S PARITY BIT WAS
*HLRERDY CNE THEN NO ERROR OCCURS!

- a o m - -

1
a -

*ill*l!i!*lll!*l*!llil*i}i!**lil*l!*l!!ll**!*l**l*tif*ii*tfit*i

férss SCOPE
MOV 20, $TIMES
UR=$TN

MOV #TST54,SKAD

MOVBE  $TSTNM,STMPO
MOV $SPUR, 9 8CACHVEC

;300 20 ITERATIONS

:SET THE SKAD _REGISTER
+IN CASE THE TEST ABORTS.

MOV $MOM1,J¥CONTRL ;FORCE MISSES TO 3NTH SRCLFS.

CLR RO s INITIALIZE

ual: MOV 8UA: , SLPERR
ISR PC, PARCNT
BIT 1870, R2
BNE UR2 s OFF IF NOT GO TO NEXT
IMP UR? PATHER

UR2: MOV SURERL, J#CACHVES
MoV $100C 0 RY
MoV sMAINT. R2

:SEE IF THE CURRENT TEST

s THIS 1S’A PATTERN WHICH
:WHEN LOADED INTO THE
:MAINTENANCE REGISTER
;WILL FORCE AN ERROR ON
: THE _MAIN MEMORY EVEN
:WORD LOW BYTE

:SET THE MAINT REG

: THE REFERENCE TO (R1),
:UATMP1 SHOULD CAUSE
;AN ERROR.

MOY $UATMP],R]
MOV RO, (R1)
MOV R4, (R2)
CMP (Rl).RI

CLR (Re)
CLR (R2)

: THE ERROR DIDN'T CCCUR!
MOV RO, $TMP2 :REPORT FAILURE
MOV sUATMPL, §TMP3
CLR §TMPY

B4s: ERROR 140

:ON THE ODD WORD.

MOY sUAY, S(PERR
:THIS IS A PRTTERN WHICH

MOV 40000, RY
MOV $MAINT R2

;PRTTERN HAS THE PRRITY 3IT

;SET UP FOR THE ERRCR, EVEN ..CRD.

:SET UP FOR THE ERROR

NHEN LORDED IN THE MAINTENANCE
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75

L2855k

g2s572
025574

025575

025576
025602
0258610
D2Skiv

025kt

C25624
025628

025630
025630
025636
025640
025644
025652

025654
025656
025664

025670
025670
025676
025703
025704
025712

025714
025716

025724
025730
025732
025736

028742

g2110!1

GsCleg
gsCliz

£2562C
025520
025624
025624

000C30
000Cao0

022737
001402
00C137
022737
001372

022626
012737
000137

022737
001402
000137
022737
001372

022626
012737

022700
001404
062700
000137

104410
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PIE 11 5 IRIKE DIAGNISTIC PART MACTLL 27.732) 30-CEC-TE  11:M8 SALE 34
MITN MEMIEY DaTh ERRITY CHECKERS ool BYTE TEST
______ :REZISTER WILL CAUSE AN EFRZR
“ESEIs MOV SLATMPZ . R! ‘ON THE 0D0 WORD, LOW BYTE.
ngg RO, (R1) :SET THE MAINT REG. ANC
MOV RY, (R2) :REFERENCE (R1), UATMFZ, AMC
oMP (R1),R1 : CAUSE THE ERROR.
CLR (R2)
CLR {R2)
UnS:
) : THE ERRGR GIDN'T GCCUR!
001238 MOV RQ, §TMP2 :REPORT FAILLRE
025626 001240 MOV $UATMP2, STMP3
a51z42 CLR $TMPY
g4§:  ERROR 14!
URb: ER UR?
LOC=. -GET THE PC TO AN EVEM WCRD SOLNDRRY!!!
LOC=-48L0C
LOC=LOC+4
.=L.0C
URTMP1:.WORD O
UATMP2: .WORD G
URER]:
104404 177744 CHP 8104404, J8MEMERR -MAKE SURE THE ERRCR
BEQ 28 :REGISTER IS SET PROPERLY
030522 15: IMP SPUR
025624 177740 28: CMP 8UATMP1, 3%LOADRS -MAKE SURE THE ERROR
BNE 18 :OCCURRED AT THE CORRECT
: ADDRESS.
CMP (SP)+, {SP)+ *RESET THE STRCK
177777 1777494 MOV -1, 9kMEMERR  ;CLEAR THE ERAOR REGISTERS.
025532 INP Ay :G0 TEST THE ODD WORD
URER2:
104410 177744 CMP 104410, 24MEMERR . MAKE SURE THE ERROR
BEQ 2% REGISTER IS SET PROPERLY
030522 18: IMP SPUR
025626 177740 2§: CMe $URTMP2, 38LOADRS :MAKE SURE THE ERROR
BNE 18 : OCCURRED AT THE CORRECT
* ADDRESS.
CMP (SP)+, (SP)+ 'RESET THE STACK
177777 177744 MOV -1, J8MEMERR  ;CLEAR THE ERROR REGISTERS.
000377 UA7: ggg 3327'R° : INCREMENT THE TEST PATTERN
000001 0D %1 RO
025432 IMP ual
URB:  RSET
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025744
028746

025754

0c5762
025770

025776
026004

026006
026014
C26020
026024
026026

026032
026040
026044

026050
026054
026056
026060

02c0e2
026064

02606

00200+
02737
00005s

012737

113737
012737

012737
005000

012737
004737
032702
gclooe
000137

012737
012704
gle702

012701
010011
010412
021101

00S012
005012

£acczo

026320

001102
030See

00co14
026006
031106
000C01
026300
026204

020000
177750

02e200

2imE IR
T30 2575 PRRITY CHECKERS WIGH BYTE TEST

001302
030846
£3l23e
0Colly
177746

coLlio

000114
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CIRERRRRERAFRRRERRERRERREIRAAAAREARER RO LR RACRRS LSRR AAESRL 4500
;#TEST &4 MRIN MEMORY DATA PARITr CHECKERS HIGH BYTE TEST

o ]
:*TH&S IS A TEST Qr THE TN8 MAIN MEMORY DATA PARITY CHECKERS
:#FOR THE HIGH BYTE, ONE FOR ERCH OF THE EVEN AND ODD WCRD.
. XTHE MAINTENANCE REGISTER IS USED TO FORCE A PARITY

: ¥ERROR AT EVERY DATR PATTERN, WHICH MAS A 2ERO PARITY

%817, THAT CAN BE WRITTEN INYO AN B8-BIT EYTE. NOTE

:xTHAt MAIN MEMORY MRS ODD PARITY WHICH MEANS THAT

‘¥R BYTE WILL HAVE A ZERO PARITY BIT IF THERE ARE

: #AN 0DD NUMBER OF BITS SET (1) IN THRT BYTE. THE PARITY

:xBIT WOULD BE ONE (SET) FOR R BYTE WHICH HAD NO BITS

#SET (1) OR A BYTE WHICH HAD AN EVEN NUMBER OF BITS SET (1).

: #THE MAINTENANCE FUNCTION FOR THE MAIN MEMCRY DATA

: ¥PARITY CHECKERS WORKS IN SUCH A WAY RS TO

+ $EFFECTIVELY FORCE THE BYTES PARITY BIT TO ONE (SET). SG

:¥THAT IF THE PARITY BIT FOR THAT BYTE HAD BEEN ZERO

: #AN ERROR OCCURS! IF THE BYTE'S PARITY BIT WAS

: ¥ALREADY ONE THEN NO ERRCR OCCURS!

;i

BRI 2322222322332t 222 2P P ISR SRS L T

tS1e4:  scope

JBosTH MOV %20, STIMES ::D0 20 ITERATIONS
B -SET THE SKAD REGISTER
MOV #TSTSS, SKAD 'IN CASE THE TEST RBORTS.

MOVBE  $TSTNM,STMPQ
MOV 8SPUR, J8CACHVEC

MoV #MOM1,J8CONTRL  (FORCE MISSES TO BOTH GROUPS.
CLR RO : INITIALIZE

UBS: MOV 8UB1, SLPERR
JSR PC, PRRCNT ;SEE_IF THE CURRENT TEST
BIT x8170,Re ‘PATTERN HAS THE PARITY BIT
BNE ug2 tOFF, IF NOT GO TO NEXT
IMP us? : PATHERN

UBe: MOV $UBER], a#CRCHVEC
MOV $20000, R4

s THIS 1S’ A PATTERN WHICh
MOV $MAINT | R2

'WHEN LOADED INTO THE
:MAINTENANCE REGISTER
:WILL FORCE AN ERROR ON
! THE MAIN MEMORY EVEN
MOV sUBTMP1.RI 'WORD HIGH BYTE

MOV RO, {R1)
MoV RY, (R2) ;SET THE MRINT REG

CMP (Rly,RI : THE REFERENCE TO (R!j.
:UBTMP1 SHOULD CRUSE
:AN ERROR.

CLR (R2)

oLR (R2)

UB3:
: THE ERROR DIDN'T QCCUR!

;SET UP FOR THE ERROR, EVEM ..CRD.
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JEWB(B. P11 TEY MAIN MEMCRY DATA PRRITY (MECKERS HIGH BYTE TEST
$235 028086 010337 001236 MOV RO, $TMP2 :REPCRT FAILURE
€236 Q2s072 012737 (C2e200 00124C MOV sUBTMP1, STMF3
§237 026100 005037 001242 CLR §TMPY
gggg 026104 109142 BN§:  ERROR 142
So40 026106 012737 026244 000114 UB4: MOV BUBERZ2, 28CACHVES -SET UP FOR THE ERROR
Ea4] 086114 012737 026106 2J01110 MOV sUBY, SLPERR :ON THE ODD WORD.
Se42 028122 Gl2704 100000 MOV %100000, R4 :THIS IS A PATTERN WHICH i
§o43 026126 012702 177750 MOV sMAINT, k2 'WHEN LOADED IN THE MAINTEMNANCE
G244 ) :REGISTER WILL CAUSE AN ERROR
S245 026132 012701 026202 MOV SUBTMP2.R! :ON THE ODD WORD, LOW BYTE.
So4b 026136 010011 MOV RO, (R1) :SET THE MAINT REG. AND
S247 026140 000240 NOP
Se48 026142 010412 MOV R4, (R2) :REFERENCE (R1), UBTMP2, AND
gsgg 026144 021101 CMP (Rl),R!L 'CAUSE THE ERROR.
5261 026146 005012 CLR (R2)
gggg 026150 003012 CLR (R2)
5254 026152 UBS:
5555 : THE ERROR DICN’T OCCUR!
€256 026152 010037 001236 MOV RO, $TMP2 : REFORT FAILURE
5257 026156 012737 026202 001240 MOV $UBTMP2, $TMP3
5258 026164 005037 001242 CLR $TMPY
gggg 026170 109143 64§:  ERROR 143
G261 026172 DOOY42 UBk:  BR uB7
2563
5264 026174 LoC=. :GET THE PC TO AN EVEN WORD BOUNDART!!!
5265 026174 LOC=-48L0C
5266 026200 LOC=LOC+4
Eggg 026200 .=L0C
5269 026200 000000 UBTMP1:.WORD O
gg;? 026202 000000 UBTMP2: .WORD O
5272 026204 UBER1:
5273 026204 022737 104404 177744 CMP #104404, JEMEMERR -MAKE SURE THE ERROR
So74 (026212 00IMG2 BEQ 2§ :REGISTER IS SET PROPERLY
£275 0262l4 000137 030522 1$: IMP SPUR
Sz76 026220 022737 026200 177740 2%: CMP RU3TMP1, J%LORDRS .MAKE SURE THE ERROR
§277 026226 001372 BNE 18 : OCCURRED AT THE CORRECT
6278 : ADDRESS.
5279 (026230 022626 CMP (SP)+, (SP)+ ‘RESET THE STACK
€280 026232 012737 177777 177744 MOV u-1 JUMEMERR  iCLEAR THE ERROR REGISTERS.
gggé 026240 000137 026106 IMP uBY :GO TEST THE ODD WORD
5283 026244 UBER2:
G284 02bo44 022737 104410 177744 CMP 104410, J¥MEMERR MAKE SURE THE ERROR
5285 026252 001402 BEQ 2% :REGISTER IS SET PROPERLY
5286 026254 000137 030522 18: INP SPUR
€287 026060 022737 026202 177740 2%: CMP RUBTMP2, J8LOARDRS . MAKE SURE THE ERROR
gsgg 02e266 001372 BNE 13 :0CCURRED AT THE CORRECT

: RDORESS.
5290 026270 022626 CMP (SP)+, (SP)+ tRESET THE STACK

- camem e e e




02631
028318

03&1‘33

- o

026320
C2s320
0263¢2e
026326
026332
026336
026344
026346
026350
026352
026354
026356
026360
026364
026370
026372
026376
026402
Cee404
026410
026414
026420
Oek4ee
02e4eY
Ocb4eh
026430
026432
026434
02434
026436
026440
026443
026450
02E456

" N (g

-5

T84
glar3v
022700

06270%
CCo137

104410

000004
005037
005537
005237
042737
005327
000001
003031
012737
00000}
026346
104401
0137496
104405
104401
013700
001414
012703
004737
013700
001405
000005
004710
000240
000240
0C0240

000137
003364
377
015
050040
C00043

NO9
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MAIN MEMCRY DATA PARITY CHECKERS MIGH BYTE TEST

001iCe
C0130¢e
LGi100
100000

Q26443
001100

026440
000042

125252

031156
000042

377

177744

ar1130

000

MOV s-1,3sMEMERR ;CLEMR "HE ERRCR REGISTERS.

LE™: CMP #177400,R0 : INCREMENT THE TEST PATTERM
BEG L88
ROD 8400, RC
JMP J8!

-8 RSET

.SBTTL END OF PASS ROUTINE

$ o REEERNEEI IR R R AR ERR LR R AR RRE R R AR R R £
; *INCREMENT THE PASS NUMBER ($PRSS)

:¥INDICRTE END-OF -PROGRAM RFTER 1 PRSSES THRU THE PROGRAM

;¥TYPE "END PRSS #XxXXXX" (WHERE XXXXX IS A DECIMAL NUMBER)

; #IF THERES R MONITOR GO TQ IT

:#IF THERE ISN'T JUMP TO LOOP

$EOP:
SCOPE
CLR STSTNM -+ ZERO THE TEST NUMBER
CLR $TIMES : + ZERQ_THE NUMBER OF ITERATIONS
INC $PASS : ' INCREMENT THE PASS NUMBER
BIC #100000,3PASS  ::DON'T ALLOW A NEG. NUMBER

) DEC (PC)+ . 1 LOOP?

$ECPAT: .WORD 1
anY $DOARGN + 1 YES
MOV (PC)+,d(PC)+ . :RESTORE COUNTER

$ENDCT: .WORD 1
SEOPCT
TYPE $ENDMG ::TYPE "END PASS #“
MOV $PASS, -(SP) . 1 SAVE $PASS FOR TYPEOUT
TYPDS +:60 TYPE--DECIMAL RSCII WITH SIGN

TYPE SENULL ::TYPE A NULL CMARACTER
$GETY2: MOV J842, RO . 'GET MONITOR ADDRESS

BEQ $D0AGN : 1BRANCH IF NO MONITOR

MOV 125252, R3

JSR PC, CHAIAG

MoV J#42, RO ;  INSURE RO CONTARINS THE MONITORS

BEQ $DOAGN ' 'RETURN ADDRESS
_ RESET s 1CLEAR THE WORLD
$ENDAD: JSR PC, (RO) + G0 TO MONITOR

NOP ; s SAVE RGOM

NOP i

NOP ' TACT11
$DOAGN:

JMP J(PC)+ ; sRETURN

$RTNRD: .WORD  LOOP

$ENJLL: .BYTE 1 :NULL CHRRACTER STRING

-1,-1,0 :
O42412 Q42116 SENDMG: .ASCIZ «18><12>/END PAsY s/

051501

020123
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108237

- -
- e

200004
026516
177C60
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aleleloters|
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000400
152376
030280
001102
co1103
001115
001000
001110

001102
001302

004000
001100

001104
001302
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026734
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;#THIS RIUTINE CONTROLS THE LCOPING CF SUBTESTS. IT Wl

:#AND LORD TME TEST NUMBER(STS™NM) INTG ThE DISPLAY SE5. 'yZSP : '7::
;#AND LCAD THE ERROR FLAG (SERFLG) INTG DISPLAY(IE:CS,
:#THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:

;SHIH
:*§H11
: #5W09
; #SW08
. ‘l\-;‘LL
o ScCPE

$SCOPE:
18:

0w
Pt § oo Pus P

BIT
BNE

- $8888STRRT
§XTSTR: BR

MOV
MOV
15T
MoV
ER

CHP
MoV

BR
s8888END OF
BIT
BeQ

MOV
BIC

cs:

B3:;

18:
§SVLRD: INCB

+00P ON TEST

INHIBIT ITERATIONS

LOOP ON ERROR

LSOP ON TEST IN SkR¢b:D-
1 :SCCPE=10T

sBITIY, JSWR

S3ERRVEC, - (SP)
85§, 98ERAVEC
28177060

(SP)+ JSERRVEC

$SvLAD
(SPs+, (SP)+

(?P)+ , 88ERRVEC

..LOOP CN PRESENT TEST
:YES IF SWl4=]

SOVER
OF cogs FOR THE XCR fésrenaoouo

FRUNNING O THE "XCF" TESTER CHANGE
,,THIE JNSTRUCTION TO A "NCE (NoP=2uC:
; 1SRV CORTENTS OF THE ERRCR VERT 28
;3 SET FOR TIMEOUT

TIME OUT ON XCR®
,,Rssrons THE ERROR VECTCR
GO _TO THE NEXT TEST
:1CLERR THE STACK AFTER A TIME C.”
,,Resroae THE ERROR VECTOR
LOOP ON THE PRESENT TEST

CODE FOR THE XOR ?Esrsnnsoco

sgrroa , 3SWR
JSWR, -(5P)
8SSWAMK (SP)
(SP)+,$tSTNM
SOVER'

SERFLG

3
ggRHRX,SERFLG
:gITOQ,OSNR
SLPERR, SLPROR
SOVER

SERFLG
STIMES

1§
#8IT11,dSWR
15
S:RSS
SICNT
STIMES,SICNT
SOVER

snkcnr.srznss
§TSTHNM

.,LOOP ON SPEC. TEST?
;BR_IF NO

...ET DESIRED TEST NUM. FR2Y SuR
; +STRIP RWAY UNDESIRED BITS
..ON THE RIGHT TEST?

:BR_IF YES
} {HAS AN ERROR OCCURRED?
‘BR IF NO
"”Qx (ERRORS FOR THIS TES™ 0CCLasss”
;L00P_ON_ERROR?
‘BR _IF NO
}iSET LOOP ADDRESS 70 LAST SICPE

;:ZERQ THE ERROR FLAG

CLEQR THE NUMBER OF ITERATICMS TO “&E
..ESCRPE TO THE NEXT TEST
.,INHI?IT ITERATIONS?

BR IF YES
..IF FIRST PASS OF PROGRAM
INHIBIT ITERATIONS
s INCREMENT ITERATION COUNT
CHECK THE NUMBER OF ITERARTIONS
;;BR_IF _MORE_ITERATION REQUIRED
.,REINITIRLIZE THE _ITERATION LLLNTEQ
; SET NUMBER OF ITERRTIONS TO 2
..COUNT TEST NUMBERS

- -

MHot




:EKB\B.

S«03
Cwly
8438
E426
S407
€408

S4cg

027110
0c7114

(lm

OO0 |
I It Irep s

105237
001775
013777
032777
001402
104401
005237
011637
168737
117737
032777
001004
004737
104401
005777
100001
000000
032777
001402
013716
005737
001402
013716

022737
001001
000000

012737
005037
000002

ere

00
(¢ ] &F ]
—pe
pap o
=)

e

(2000
€ HOOHOT-
(@ &)
treve- £¢2

golice

001.02
002000

001306
00ille
0C1116
00C032
152106
020000

0313S2
001313

152102

0010C0

901110
001304

001304
Oce4eH

177777
1777¢b

CePE hQV..ER RiLTUE

e=(
ue
fus—-
fe »
sp

Ln

152173
1521E0

-0
wnoo
Nres-
rop—op-a

fUs—p-
oo

182370

032042

177754

L Y
R |

MoV

Co

Mave
JCVER: MOV

rle‘u

RT1
HUNONT: |
.S877

SF.,S8LFNCR
.2P) § FERR
$ESCAPE

l 1, SERMAX

s'érwn.aorspLH»

$LFACR, (SF)

ERRCR HANOLER ROUTINE

1:SQvE SCCOPE LCO= mOCRESS

1:Smve ERRCR LGOP ADDRESS e

..LLERR THE ESCARFE FRCH EFRCR G-: £=s
sONLY ALLCW ONE(L) ENROR oN Mg, 7 T22°

..DISFLQ( TEST NUMBER

::FUDGE RETURN RAOCRESS

(FIXES P

s MRX. NU”BER OF ITERATICNS

CREER AR RERERERERR AR RRR RN EERRRERRRRRERERPERASRRR ARSI ER A2
iTHIS ROUTINE WILL INCREMENT THE ERRQR FLAG AND THE ERRCR CCLNT,
:#5AVE THE ERROR ITEM NUHBER AND THE RCORESS CF THE ERROR CALl
:#AND GO TO ERTYPE ON ERROR
:#THE SWITCH OPTIONS PROVIE%E BY THIS ROUTINE ARE:

*SHIS-
lSd13‘1
*Sth-l
:*SH09=1
< 2CALL

¥ ERROR

$ERROR:
7% INCB
BEQ
MOV
BIT
BEQ
TYPE

MoV
sus
MOVB
BIT
ENE

TYPE

28 TST
BPL
MALT

38 BIT

MOV
43: T€T
BEQ
MOV

CMP
SNE
HALT

MOY
CLR
RTI

HALT ON E

INHIBIT ERROR TYPECUTS

BELL ON ERROR
LOOP ON ERROR

N : ; ERROR=EMT AND N=ERROR ITEM N_“Z2ER

SERFLG
73

$TSTNM, dDISPLAY

8BIT10) aSWR

18

SBELL

$ERTTL

(591 SERRPC
SERRPC

astnnpc SITEMB

$8IT13, JSUR

20§
PC, ERTYPE
J$LRLF

aSKR
3¢

CgITDQ , ISKR

$LPERR, (SP)
ssscnpé

SESCQPE (SP)
$SENDAD, Jn42
%

k-1, ISMEMERR
AP UERR

.,SET THE ERROR FLAG

;OON'T LET THE FLAG GO TO ZERC
..DISPLRY TEST NUHBER AND ERRIR FLAS
,.NO SKIP

RING BELL
; ; COUNT THE NUMBER OF EFRORS
..GET RDDRESS OF ERROR INSTRUCTICN

:;STR.P_AND SAVE THE ERROR ITEM CIClCE
x ; SKIP TYPEOUT IF SET

; SKIP TYPEQUTS
::G0 TO USER ERROR ROUTINE

;HALT ON ERROR
..SKIP IF CONTINUE

+HALT ON ERROR!
,,LOO?FOHOERROR SWITCH SET”

'FUDGE RETURN FOR LOOPING
,,CHECK FOR AN ESCRPE RDDRESS

;BR _IF NONE
; iFUCRE RETURN ADDRESS FCR ESIASE

;ACT-11 RUTQ-RCCEPT"
?EENLH IF NO




-- moa - o = ‘-

VRINGEC=Ll=l8e2l-2 IS 1L TI ISiwE Jleadniztil teRT Mulr.L 2T TZE2. ZTelETeTE lisds Faur LT
:gns.-.-.. TSRS =ONT S R1_70
Sezd
g:g; LSBTTL  SAvE aNC BESTORE RI-PS ROUTINES
Cugs (RRRRRRRERAPRRPRRERRRRRP IR RN RRRRERIDISR RS55S4 6400834508449
Cd4t *SR’E RO-RS
54Ej ’sﬂL
463 RE
szgé OUPON TURN FP M ESAVRES THE STACK maee ook ool
4
S<&E iTOP---xOlE‘
sS4e9 1R dpee=(41)
=L e ! +4-==RE5
E47. ! +6-=-R4
837¢ .i +8---R3
E473 c#+10---R2
474 s 2é]l2---R]
8475 (¥4 14-~=R0
S§76
SNT7 Je7lls _ $SAVREG:
SHZB 027116 Qicc+t MOV RC,-(SP) ++PUSH RO ON STACK
gy4? 027120 010148 MOV R1,-(SP) ,,PUSH R1 ON STACK
S4B0 0271c2 010246 MOV R2,-(3P) +PUSH R2 ON STACK
48] 027ied 010346 MoV R3,-(SP) ,,PUSH R3 ON STACK
482 027126 (10446 MOV R4, -(SP) +PUSH RY ON STACK
S§B2 027130 (10S4s _ MOV RS, -(SP) ,.PUSH RS ON STARCK
S4g4 027132 0lee4s ([00JZ2 mov  22(sP),-(SP) ;SAVE PS OF MAIN FLOW
S48S 02713t Q016846 (00022 MOV 22(SP),-(5P) SRVE PC OF MAIN FLIW
S48S 027142 0lebds 000022 MOV 22(SP),-(SP) .,SQVE PS OF CALL
S487 02714& Qlee4e CC0Czz MCV ¢2.SP),~-{(SP) ¢ sSAVE PC OF CALL
S488 027it2 (09020Ce RTI
C4£9
§490 : #RESTORE RO-RS
c431 +#CALL:
gS4qg2 i¥ RESKREG
C483 (27154 3RESREG:
S494 (27154 Ql2ebe £00C22 MOV (SP)+,22(5P) .,nESTORE PC OF Chl.
£435 027160 Q0!26bt (00Cee MoV (SP)+,22{5P! ;sRESTORE PS OF CALL
€496 027164 0leeeb 000022 MOV tSP)+,22(5P) RESTORE PC OF MRIN FLoA
497 (027170 Qleebb 00002z MOV ISP+, ' 22(5P3 ,,RESTORE PS OF MAIN fF_"n
S4a8 027174 (01260S MOY (SP)+,RS ; ;POP STRCK INTQ RS
5499 (27176 012604 MOV (SP)+ R4 POP STRACK INTO R4
€S20 027200 012603 MOV (SP)+ R3 POP STACK INTO R3
€801 027202 012602 MOV (SP)+,R2 POP STRCK INTO K2
cs 027204 012601 MOV (SP;+ Rl POP STRCK INTO R!
SS03 027206 012600 MOV (SP)+,R0 ,.POP STRCK INTO RO
gégg 027210 00002 KTI
§§8$ LSBTTL TYPE ROUTINE
ceos AR ERRRERE R AR RN AR RERER R R LR PR RRERASEREERERFERRRARERRRRER
=5C9 iROUTINE TO TYPE RSCIZ MESSAGE. MESSAGE MUST TERMINATE WITH R O BYTE.
€S10 QTHE ROUTINE WILL INSERT R NUMBER OF NULL CHARACTERS AFTER A LINE FtED.
ES1} iNO El: SNULL CONTAINS THE CHARARCTER TO BE USED AS THE FILLER CHRRRCZTEF.
s512 iNOTEE SFILLS CONTAINS THE NUMBER OF FILLER CHRRACTERS REQUIRED.
6813 !NOTEa $FILLC CONTAINS THE CHRRACTER TO FILL AFTER.

€El+ e




L T P -
sg.\a‘s.:;;

A VALV AT ARVAIT, V)
D00 - Jerun

AIFVDD < op op=b

numon gy

- e b

027310
027312

027316
0ez3ege
027324

7330
027334

027336
027342
027346
027354
027356
027360
027362
027366
027370
027376
027404
027406
027412
027414

123726
8013S0
013748

105366
002770
004737
105337
00C77C

112716
004737
132737
001372
00S726
000724
105777
100375
116677
122766
001003
105037
000406
122756

J8CCC:
003l

022zCC

02742t

0272362
J0115¢

0011c4
0CC001

027 3k2
02742¢

00Cc40
027362
000007

151562

000002
000015

027426
0ca0le

c.v”

e

X

*

L A 4

TYFE:

T ELD

. “Rovll

-L.
so]) 08IN: A OTRAF INMGTRLIOTION

TYFE JMESAHCR

TYeE
MESEOR
TE"S 3
cpL ) 3
el T

38
MV R0, - SP;
MOV J2.SF.,QC
MoVB (RO)+, ~-.SF
8NE a1
TST (SP+
MoV SP)+ RC
ADD 82, (SF)
RTI
CMPR KT, (SP)
BEQ 8% _
CMPB 8CRLF,(S")
BNE s3
TST (SF)+
TYPE
SCRLF
ghRB SCHRRCNT

13
JSR PC. STYPEC
CMPB gFiLLC,~.F.*

MOV SNULL, - (5P

DECBE  1(SP)
BLY X
ISR PC,STYPEC
DECB  $CHARCNT
BR 78

:HORIZCNTAL TRB PROCESSOR

Ss:
Qg

$TYFEC:

1%:

MOVB &' ,(SP)
JSR PC §TYPEC
BITB 87, SCHARCNT
BNE 9’
187 (SP)+

2§

BR
TSTB  387TPS

BPL $TYPEC

MOVE  2(SP),a$TPB
CMPB  #&CR,2!SP)
BNE 18

CLRB  SCHARCNT

BR $TPEX

CMPB  WLF,2(SP)

g7 732, 2C-LEI-TS li:d8 Palk Ll

;s MESARCP IS FIRST ~COFES3S OF R il 275

..IE THERE A TERMINAL®

IF VS _

:iHALT HERE IF NG TERMI“S
: sLEAVE

! 1CAVE RO

. 1GET RDORESS OF ASCIZ STRING

! 1PUSH CHARACTER TO BE TYPED {N™ STAIr
S1BRIF IT ISN'T THE TERMINATIR
;1 1F TERNINATOR PCP 17 OFF THE 57acr

RESTORE RC
,,RDJUST RETURN PC
; RETURN
..BRQNLH IF (HT»

: :BRANCH IF NOT <CRLF»

..POP «CR><LF, EQUIV
;TYPE A CR AND LF

: ;CLEAR CHARACTER COUNT
:1GET NEXT CHARACTER

1130 TYPE THIS CHARACTER

;313 1T TINE FOR FILLER CHARS.”

..IF NO GO GET NEXT
:GET 8 OF FILLER CHRRE . NEECED
:;AND THE NULL CHAR,

.,DO S A NULL NEED 70 BE TYPED®

R IF NO--GO POP THE NULL CFF JF S7Al-

co TYPE A NULL

1100 NOT COUNT AS A COLMT

+:LOOP

; ;REPLRCE TRB WITH SPACE
:: TYPE A SPACE
..BRRNCH IF NOT AT
8 STOP

.,POP SPACE OFF STRCK
; GET_NEXT CHRRACTER
,,NRIT UNTIL PRINTER IS RERCY

: ;LORD CHAR TQ BE TYPED INTQ_ORTR REG.

,.IS CHARACTER A CARRIAGE RETURN"
;BRANCH 1IF NO

.,YES-"LERR CHARACTER COUNT

XIT
;1 IS CHARACTER A LINE FEED"

LX)
-

-
3
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LU
L MRAINCEC=1i-DEKIl-E SIS LTI OIRImE IIAZNIETII sRRT VAIvlL 2T T32, 32C-TEC-TE [li:M8 FaLE [z
CEKBCB.CLI TYEE SI_TINE
€E~. 23722 DoielE BEd §TEE> . 1 BRANCH IF vES
S€~2 ™29 (8237 TN .BCLe s1oCLMT THE CHARRCTER
€673 227425 oleoen $I~SRINT: L WORD S s s CHARACTER COUNT STLRASE
gg;g Q27430 o0Z:: TIEEX: RTS Fe
,  ESTE
5537 LS2TTL  BINARY T OCTAL (ASCII) AND TYFE
ger i RRRERRERERREREARRERARLERARRRRRRARRERRERRERAAERRARRRES RS RORESL
., 553C :4THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A &-DIGIT
' E88] :#0CTAL (RSCII) NUMBER AND TYPE IT.
g5se ::g;tfos---enrea MERE TO SETUP SUPPRESS 2ERGS AND NUMBER OF DIGITS ~2 Tv
sa8s . H
5524 L MOV NUM. = (SP) : sNUMBER TO BE TYPED
ggag Ly TYFOS :;CALL_FOR TYPEOUT
SS8¢ e BYTE N :sN=1 T0 & FOR NUMBER OF DIGITS T{ ~vee
6587 L .BYTE M :sM=1 OR O
5588 P ® :;1=TYPE LEADING ZEROS
gggg H ; ; 0=SUPPRESS LEARDING ZERCS
= :
£58] : #S$TYPON----ENTER HERE TG TYPE OUT WITH THE SAME PRRAMETESS AS THE LA
5542 ;#§TYPOS OR STYPOC
€E43 :#CALL:
534 S ¥ MOV NUM, ={SP) : sNUMBER TO BE TYPED
2535 i+ TYPON :1CALL FOR TYPEOUT
§537> :#3TYPOC---ENTER HERE FOR TYPECUT OF A 16 BIT NUMEER
€548 ;#CALL:
6299 Sy MOV NUM, - (SP) : ;NUMBER TO BE TYPEC
558? 'y TYFOC : ;CALL FOR TYPEOUT
SeC2 027432 OI7B46 0CCOCO §TYPOS: MOV 2(5P),-(SP) : :PICKUP THE MODE
Se03 027436 116637 000001 227655 MOVB  1(SP),SOFILL  ;;LOAD ZERO FILL SWITCH
SEQ4 027444 112637 027657 MOVB  (SP)+,SOMODE+1 ::NUMBER OF DIGITS TQ TYPE
S605 027460 062716 000002 ADD 82, (SP) : sADJUST RETURN ADORESS
Se06 027454 000406 BR STYPON
€507 027456 112737 000001 027655 ETYPOC: MOVB  #l,SOFILL :;SET THE ZERQ FILL SWITCH
Se08 027464 112737 000006 027657 MOVB  #b,SOMODE+! ;:SET FOR SIX(&) DIGITS
SeJ3 027472 112737 000005 027684 $TYFON: MOVE 85, SOCNT ::SET THE ITERATION COUNT
Sel0 027500 010346 MOV R3,-(SP) ::SAVE R3
Sell 027502 010446 MOV RY.-(5P) : :CAVE R4
Sel2 027504 010546 MOV RS, - (SP) : 1SAVE RS
S613 027506 113704 027857 MOVE  SOMODE+.RY :1GET THE NUMBER OF DIGITS 70 Tyfs
€614 027512 OOSHOH NEG RY
Sb1S 027514 062704 000006 ACD 36, RY ; ;SUBTRACT IT FOR MAX. ALLOWED
Cele 027520 110437 027656 MOVB R4, SOMODE :+SAVE IT FOR USE
Sel17 027524 113704 027655 MOVE  SOFILL,RY :+GET THE 2ERQ FILL SWITCH
cc18 027530 016605 000012 MOV 12(SP) RS ; PICKUP_THE INPUT NUMBER
6619 027834 00S003 CLR R3 + sCLEAR THE OUTPUT WORD
5620 027536 006105 13- ROL RS : ;ROTATE MSB INTO "C*
Se2]l 027540 0OO40Y4 BR 3S +:G0 DO MSB
ce22 027542 006105 2s: ROL RE . :FORM THIS DIGIT
6623 027544 006105 ROL RS
Se24 027546 006105 ROL RS
Se25 027550 010503 MOV RS.R3

Seet 027552 00e103 3%: ROL R3 ;+GET LSB OF THIS DIGIT

——— —— ——— .
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:E‘(Esa :11

027554

027646
027680
027°eS2
027653
C27654
G27658

Dg78se

027660
027660

<zE
C & hﬂﬁ\

108337

010046
010146
010246
010346
010546
012746
016605
100004

005405
112766
005000
012703
112723

005002
01e001

-mey -e

30000
mromnoo)

ot et ) et e

0202C0
000020
0000sS

030074
000040

0300€4

- - - -

000001

-------
-----

SEIE EIMILE TvBE THIS CISI™"
8% - ) L 18 _IF NG
Bif  s.TTrTC,R: :9E7_RIC OF JUN
N qf :TEST FOR O
TST &4 ..suppnsss THIS 0"
] BEQ 53 ;:BR IF YES
<3: INC R4 : tDON’ T_SUPPRESS AMYMIRE 0°2
BIE  #°C,R3 LIMAKE THIS DIGIT AScil
$3 81 %' &3 ;HAKE RSCTL IF NOT ALAERDY
MOVB  R3,83 :13AV YPING
vPE 88 180 TYPE THIS DIGIT
ns: CECE  $OCNT : COUNT BY 1
BeT 28 ..BR IF MORE TO DO
BLT &8 iBR_IF DONE
ING R4 .,INSURE LAST DIGIT ISN'T & E.&w
i BR 28 ::G0 DO THE LAST DIGI”
23 MOV (SP3+,.RS ;RESTORE RS
MOV (SP)+,RY : 'RESTORE RY
MOV (SP)+.R3 ,RESTORE R3
MOV 2(5P),4i5P) {1SET THE STACK FOR RETURNIN
MOV (SF)+, (SP)
RTI : s RETURN
83: BYIE 0 ; :STORAGE FOR ASCII DIGIT
BYTE 0 ; TERMINATOR FOR TYPE RCUTINE
SOCNT: _BYTE O ..ocrnL DIGIT COUNTER
SOFILL: -BYIE 0 ;1 ZERQ FILL SWITCH
$OMODE: WORD G ; ;NUMBER OF DIGITS TO TrPE
.SBTTL CONVERT BINASY TO DECIMAL AND TYFE ROUTINE

(RERERRRRERRRERARERREERERXRELERFRARAERDPRRERERRERERLRERE RS R LR 1Y

*THIS RO

H éNE IS USED TO CHANGE A 1? géT gIN
: #SIGNED DECIMAL (RSCI1) NUMBER AND TYPE IT. DEPENDING ON WHE

RRY NUMBER TO R ?gEéGI;E

: ¥HUMBER IS POUSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
:#BEFORE _THE FIRST DIGIT GF THE NUMBER. LEADING ZEROS WILL A_WAYS BE
: #REPLACED WITH SPACES.

+#CALL:
¥ MOV NUM, - (SP) . :PUT THE BINARY NLMBER CN ThE S7al»
Ly TYPDS ::G0 TO THE ROUTINE
§TYPDS:

MOV RU,-(SP) : sPUSH RO ON STACK

MOV R, -(SP) . 1PUSH RL ON STACK

MOV R2, -(SP) +:PUSH R2 ON STACK

MOV R3,-(5P) : 1PUSH R3 ON STACK

MOV RS’ -(SP) : 1PUSH RS ON STACK

MOV 820200, - (SF) :1SET BLANK SWITCH AND SIGY

MOV 20(SP) RS +:GET THE INPUT NUMBER

BPL 13 :1BR IF INPUT IS POS.

NEG RS ' 'MAKE THE BINRRY NUMBER FOS.

MOVB  #'-,1(SP) : 'MAKE THE ASCII NUMBER NEG.
18: CLR RO . 1 2ER0 THE CONSTANTS INDEX

MOV #3DBLK, R3 . 1SETUP THE OUTPUT POINTER

MOYB ' ,(R3)+ ..SET THE FIRST CHARACTER TJ R B.Ah~
25: CLR R2 :CLEAR THE BCD NUMBER

MOV ELTEL (RO),RI :;gET THE CONSTANT




£e03

ddd

segd
5588

5,
$038
5683
€630

aedl

[l el S T S e Y e Y o & ]
Do~y Lowhu—oWw

uugidnucnLnucnuanunaniong
SININI NI NI IV )

n
o

03CS7
030074

030104

020124

Ce W ERT

160108

50200+

010046
016600
00S74C

000203

- e - .- - - - - -

bl
BLB 1. TI IAIWD DIagnIITIC FART VLIVl BT SIEY 3I-lEl-T: LiieE T -
3INRRC T DDIIMAL AN THBE BIUTINE
23 2.3 5] ,AS  FLRM THIS 8.5 CialT
G T 43 +38R IF DGNE L
ggu 35 : s INCRERSE THE BZD CIsi™ =+ &
43 NoD Ri.&S ::ADD BACK THE CCNS™ANT
15T &2 + s CHECK IF BCD BIGIT=0
§N§ c§ :tFALL THROUGH IF 3 )
5’18 (5F) ::STILL DCING LERCT™G C°3°
BMI "% R F YES
c3 RSLS SP) 1 1 MSD?
BS 63 3R IF NO
1/ sioioie) S ey MGY 1(SP) -1{R3, t:YES=-SET THE SIGN
BCCED £3: BIS 2 0.R : sMAKE THE BCD DIGIT RSCI:
00073 o3 8I¢ N : MAKE IT R SPRCE IF NOT ALRERCY A DIGIT
MOVE  R2, (R3¢ ::PUT THIS CHARACTER IN TmE _UTPLT 2_FFER
TST (RO + :: JUST INCREMENTING
Selalople CMP RO, 810 : :CHECK THE TABLE INCEX
5LT 28 :+GO DO THE NEXT DIGIT
BG 8§ ;G0 TO EXIT
MOV RS, R2 :1GET THE LSD
BR 33 :1G0 CHANGE TC ASCII
83: TSTB  (SP)+ ::WAS THE LSD THE FIRST NON-ZERZ"
8PL 9% ;;BR IF NO
1ISPTTTITTTTE MOVB  -1(SP),-2(R3) ::YES--SET THE SIGN FOR TVFIN:
9% CLRB  ¢(R3) :SET THE TERMINATOR
MOY (SP)+,RS + 1POP STACK INTG RS
MOV (5P)+ R3 : 1POP STACK INTO R3
MOV (SP)+ R2 : 1POP STRCK INTQ R2
MOY (SP)+ R] ::POP STACK INTO RI
MOV (SP)+.R0 : :FOP STARCK INTO RO
A30574 TYPE $DBLK : :NOW TYPE THE NUMZES
G0COo2  anncoM MOV 2(SP) . 4(CP; : tADJUST THE STACK
MOV (SP)+. :SP;
RTI . :RETURN TO JSER
$DTBL: 10000.
1000.
100.
10.
SCBLK: .BLKW d
.SBTTL TRAP DECOCER
RN R AR R ERRA RS EEREREAREEE R ERERARRRRERREEEEPRERLRREREER SR
:4THIS ROUTINE WILL FICKUP THE LOWER BYTE OF THE "TRAF* INSTRUCTICH
:#AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ROOJRESS
:#0F THE DESIRED ROUTINE. THEN USING THE RDORESS OBTAINED IT WILL
;G0 TO THAT ROUTINE.
$TRAP: MOV RO, -(SP) : 1SAVE PO
Doozc2 MOV 2(8P) RO :*GET TRAP ADDRESS
TST Z(RD) : {BACKUP BY 2
MGVE  (RO),RO : +GET RIGHT BYTE OF TRAP
ASL RO : :POSITION FOR INDEXING
030140 MOV §TRPAD(RG) RO ::INDEX TO TRBLE
RTS RO ;GO TO ROUTINE

—— — e S A ——
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 MRAINCES-lL-D8s22-E PES 11 N1 falmE DlAeNISTII SART wAS1Il 27.722) 23-DECeTE Li:dE BALE IS
 PEKBCB.FLL “SaS CECTER
5729 i
gz:? +:TRIS IS LSE TJ MANDLE THE “GETPRI™ MACRO
{
gzzg ca:iag ke L. _ STRAR2: ;og ;sg;,-ésgé\ ;;2035 ;EE ;CNDCE:N
étﬂg BEEIR maEEy T et ih e i RERoRE T e
géqé .SBTTL TRAP TABLE
P X5
§TE +2THIS TABLE CONTRINS THE STARTING ACORESSES JF THE SOTINES Ao Zs
gzgg :2BY THE “TRRP™ INSTRLCTICN.
sigg ; ROUTINE
= ¢ eeeecss
€783 [D30INC C30.28% $RPAD: .WCRD  STRAP2
S754 030142 027212 $TYPE  ;;CALL=TYPE TRAP+1(104401) TTY TYPEGUT ROUTINE
5755 030144 027456 §TYPOC ;:CALL=TYPOC  TRAP+2(104402) TYPE CCTAL NUMBER (WITH LEADING ZERGS)
5766 (030146 02743z §TYPOS ::CALL=TYPCS  TRAP+3(104403) TYPE CCTAL NUMBER (NO LEADING ZERCS)
S757 030180 D274z $TYPON ::CALL=TYPON  TRAP+4(104404; TYPE OCTAL NUMBER (RS PER LAST CALL}
gzgg 030182 027es0 §TYPDS :;CALL=TYPDS  TRAP+S(104405) TYPE DECIMAL NUMBER (WITH SIGN)
-f =
5760
§761 030154 Q2TL:E $SAVREG ::CALL=SAVREG  TRAP+B(104406) SAVE RO-RS ROUTINE
gzgg 620158 Q2r1s< $RESREG :;CALL=RESREG  TRAP+7(104407) RESTORE R3-RS RCUTINE
764 030160 030650 CLEAN  ;:CALL=RSET TRAP+10(104410) GO RESET ALL REGISTERS.
5765 030162 030620 ABCRTT ::CALL=SKIPT  TRAP+11(104411) THIS WILL SKIP TO THE NEXT TEST
5766 030164 031254 MMDES  ;;CALL=MMSKIP  TRAP+12(104412) IF SWITCH 8 IS ON SKIP TO THE NEXT TEST
€767 030166 031276 MSIZER :;CALL=SIZE TRAP+13(104413) DETERMINE THE HIGHEST ADDRESS IN MEMORY
€768 030170 030740 SKBADR ::;CALL=SKPBAD  TRAP+14(104414) SKIP TEST IF ERROR ADORESS REGISTER IS I
£7€9 033172 0307&M SKBERR ;;CALL=SKPBER  TRAP+15(104415) SKIP TEST IF ERROR REGISTER IS INOPERATI
5770 030174 031002 SKBCNR ::CALL=SKPBCN  TRAP+1B(104416) SKIP TEST IF CONTROL REGISTER IS INOPERA
£771 030176 C2IC27 SKBMNR ::CALL=SKPBMN  TRAP+17(104417) SKIP TEST IF MAINTENANCE REGISTER IS INO
§zz§ A33200 (2103% SKBHMR :;CALL=SKPBHM  TRAP+20(104420) SKIP "EST IF SIT-MISS REGISTER IS IN CFE
=ff
2222 _SBTTL POWER DOWN AND UP ROUTINES
57('72 i SRR EREE R AR EREEEEREE R R LR ER IR EE AR AR R E L2222 2422224225
5777 :FOWER DOWN ROUTINE
€778 030202 012737 030346 G00024 $PLRCN: MOV 8SILLUP, 8PURVEC ;;SET FOR FAST LP
5779 (030210 012737 005340 000726 MOV 340, JWPWRVEC+2 ;:PRIO:?
$730 030216 010046 MOV RD, - {SP) : PUSH RO ON STACK
€781 030220 013146 MOV R1.-(SP) : :PUSH Rl ON STACK
S782 030222 010246 MOV R2,-(5P) :+PUSH R2 ON STACK
5783 030224 010346 MOV R3 -{5P) : :PUSH R3 ON STACK
5784 030226 010446 MOY R4, ~(SP) : :PUSH R4 ON STACK
5785 030230 010546 MOV RS.-(SP) ' 'PUSH RS ON STACK
€786 030232 0i7746 150702 MOV ISR, = (SP) : 1PUSH @SWR ON STACK
5787 030236 010637 030352 MOV 5P, $8AVRE + 1SAVE SP
5788 030242 012737 030254 000024 MOV #$PLRUP, JWPWRVEC' 5 SET UP VECTOR
€789 030250 GOCO0C HALT
g;g? 030252 00977 8R -2 : HANG UP
§"‘32 H Y 2222223222232 322222222 322 2221322222233 22
£733 :POWER UP ROUTINE

794 ©03CESM 012737 0203+t 002224 $PULRUP: MOV sSILLUP, J8PURVEC ;;SET FOR FRST DOKN
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CRER TCnM AN OF 517082

STSS 232262 Q13706 030382 o $34.FE 25 ;357 CF
StSp 03JZek 00503 CaC3E: - $SALRE SiwPIT LOCP FIR "ef 7
°37 030272 008237 020383 .§: INe $SAVRE SiMRLIT FOR THE I
5798 8gﬁ3rs 80133 o SNE 3 ) Liof ugao i
Er39 836300 012877 15082 MOV P, 25,5 L 1POP STACK INTO 33.%
5800 030304 012605 MOV .SF)+.RS ;1POP STACK INTO RS
5901 1530306 012604 MOV SP)+ RY ' :POP STACK INTO P4
Se02 530310 012503 MOV (SP)+.R3 ::POP STACK INTO R3
€803 030312 012802 MGV {ZP)+ RO ::PCP STACK INTD R2
5804 020314 012601 MOV (8P)+.RI ::POP STACK INTO RI
£e75 030316 012600 MOV :SP)+ RO :1POP STACK INTO RC
€806 030320 012737 C20222 5202z MOV s3PURDON, 8PLRVEC’ ; :SET UP THE POWER DOWN .E173S
€907 030326 012737 00034 Z20t3: MOY 8340, aRPURVEC+E ;i PRIO:7
€808 020334 104401 TYPE : 'REPORT THE POWER FAILLRE
€809 03033s 032127 §FWRMG: .WCRD  POWERM : 'POWER FAIL MESSAGE POINTER
§a10 030340 912716 MOV (PC)+,SP) : :RESTART AT START
5811 030342 003016 $PWRAD: .WORD  START : \RESTART ADDRESS
£812 030344 000032 RTI A
£ai3 030346 0CGCIC $ILLUP: HALT . THE POWER UP SEQUENCE JAS STRARTED
5814 Q30355 Q02°7¢ BR -2 :} BEFORE THE POMER COMWN WRS CoMFLETE
gglg 030352 [£ARo0d $SAVRE: 0 :1PUT THE SP MERE
58!l
Egig _SBTTL DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE
§216& - AEREERREREEEERRBERFE S LR ERLEBRELER LR R L XE LR RS RS ERERAZERRRRERER
SFh :&THIS ROUTINE WILL CONVERT A 32-BIT UNSIGNED BINARY NUMBER TO AN
5821 : UNSTGNED OuTAL ASCIZ NUMBER.
Eg33 t 2CALL
§Eo3 - MOV ¥FNTR, -{SP) : :POINTER TO LOW WORD OF BINARY HUMBER
5824 ‘R JSR FC. 2830820 P CALL THE ROUTINE
5852 % RETURN : 1 THE ADDRESS OF THE FIRST ASCIZ CHAR. IS ON THE STACK
b=}
£827
€808 030354 104406 g0220: SAVREG : 1SAVE ALL REGISTERS
5829 030356 016601 000002 MOV 2(SP),R! _ i;PICKUP THE POINTER TO LCW WCRD
5830 030362 012705 030473 MOV #30CT¢L+13..RS ::POINTER TO DATA TABLE
SR31 030366 012704 000014 MOY %12. ,RY ;D0 ELEVEN CHARACTERS
5332 030372 012702 17777 MOV $4C7 R3 : { MASK
Ee33 030376 012100 MOV (R1)$,R0 + s LOKER WORD
€834 030400 012101 MOY (RL1)+.R1 : 'HIGH WORD
€35 030402 005002 CLR R2 :  TERMINATOR
5636 030404 110245 13: MOVB  R2.-(RS) : 1PUT CHARACTER IN DATA TSBLE
$837 030406 010002 MOV RO, RE :1GET THIS DIGIT
€838 030410 005304 DEC RY : 1COUNT THIS CHARACTER
€839 (030412 003007 BGT 33 ::BR IF NOT THE LAST DIGIT
540 030414 001405 BEG 23 :1BR IF IT IS THE LAST DIGIT
G841 030416 005205 INC RS : *ALL DIGITS DONE-ADJUST POINTER FOR FI%5~
Sg42 030420 010566 0CC00Z MOY RS,2(SP; : 'ASCIZ CHAR. & PUT IT ON THE STACK
€843 030424 104407 RESREG : 'RESTORE ALL REGISTERS
Se4d4 030426 000207 RTS PC : tRETURN TO USER_
€845 030430 006203 2%: ASR R3 ::POSITION THE MASK FOR THE LAST CIGI™
Eg4e 030432 006001 3%: ROR Ri :1POSITION THE BINARY NUMBER FCR
€547 030434 006000 ROR RO s THE NEXT OCTAL DIGIT
5348 030436 006001 ROR R]
£649 (020440 006000 ROR RO

SBE0 030442 006001 ROR R1
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032474
03C50C
C33506
030514
030516
030520

030522
030530
030534
Q30540
030542
030546
030550
030556
03056M
030572
030600
030604
030606
030610
030612
03Cb14

030620
030624
030632
030634
030640
C30b42

030646

030650

030650
030656
030664
020670
030674

-8
QIU3Lt

~ira
3a53E3

-

—— IO
Sl A LAV ISV NN

Lo— -3
I~y

DDDBDOD
— (o= Ol

022626
000137

011637
112737
gcebeb
004737
104410
00C177

000060

12737
12737
011637
012706
005037

o0

001234
0000i5

031352
0cocoo

030522
030474
030736
001100
1777€0

(@] 8

bap-

nru

a0

300114

0001 14
001242
001234
0J1236

001114

000114
000C0H
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SSTHL HMEOID COhLERT RI_TIN

RJR RG
GiC &3 R: . :M&Sh CUT ALL JLNK
A0 aS.Re i MOnE T3 SRR BRI reeLe
$32TVL: .BLk3 1M, E}EESEHVE bata THELE '

: THIS ROUTINE IS CALLED BY UNEVPECTED TRRFS TO VECTOR ERRVEC.

: THE ERROR IS REPORTED AND CINTROL 1S TRAMSFERRED BACK TC THE TEST
:FOLLOWING THE ONE THAT WS INTERRUPTED WHEN THE ERROR OCCURRED!
CeSPUR: MOV (SP),STMPI

MOV 218, 4TMP2

MOV JCPUERR, $TM23

CMP (SP)+, (SP)+ :RESET THE STACK
i8: ggggg 180

=K

. THIS ROUTINE HANDLE UNEXPECTED TRAPS TO 8CACHVEC.
SPUR: MOV 8108, 2#CACHVEC
MOV J$MEMERR, RO

géé séH,RO ;SEE IF IT WAS A MRIN MEMORY PARITY ERRCR.
MoV J8LOADRS, RO ;IF IT WAS THEN THE BAD PARITY IS
TST (RO) ; CACHED AND MUST BE PURSGED!!!'!!

9s: MOV #SPUR, J8CACHVEC

MOY IWMEMERR, STMPY  ;TRAP HERE IF AN UNEXFECTED
MOV AMLOADRS, $TMPL ;ERROR, PARITY, OCCURS.

MOV 28HIADRS, §TMP2

MOV (SP),STMP3

CMP (5P)d (SP)+

18: ERROR 14
SKIPT ;27270
108: CMP  (SP)+,(SP+
i &

. THIS ROUTINE IS CALLED BY THE TRAP CATCHER CALL SKIPT.
: 1T TELLS THE USER THAT THE CURRENT TEST HAS BEEN
' ABORTED AND THAT CONTROL IS BEING PASSED TC THE NEXT TEST.
ABORTT: MOV (SP),$TMP}

MOvB  #15,3ITEMB

CMP (SPY+, (SP)+
%ggT pC,ERTYPE
IMP JSKAD :G0 TO ASKAD, WHICH SHOULD

:BE SET TO THE

SKRD: .WORD O ;ADDRESS OF THE NEXT TEST.

; THIS ROUTINE IS CALLED BY THE TRAP CATCHER CALL RSET. IT CLERRS ALL

EIEENIMPORTRNE REGISTERS AND RESETS THE STRCK.
AN:

MOV #SPUR, 3¥CACHVEC

MOV 8CPSPUR, J8ERRVEC

MOV (SP), BAAKRD

MOV 8STALK, SP

CLR asNAINT :CLEAR ALL CONTROL AND ERROR

- e e e
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030700
030704
030710

036740
030744

030762

030764
230770
1130772
£30774
030776
0131000

031092
031006
03.010
031912
03IC14
031016

031029
031024
031025
031040
031032
031034

031036
031042
031044
031046
031050

CEKSC-B

DOCBLE

00s037
005037

cc 0”0

005737
001004
005737
001001
000002
104401
033111
000433

005737
001001
000C02
104401
033221
000424

005737
001001
0000Ge
104401
033321
000415

005737
001081
00000z
10440}
033423
000406

005737
001001
000002
104401
033531

— -

O G GG e wtn e g——

rll 2' T2, 23-CEI-TE 11:48 PALGE LI:=

SESIETERS

d

.VVH‘ HERE TO TEST THE REGISTER FLAGS AND LEE THEM TO CETERMINE wHETHER
R NCT TQ SKIP A TEST WHICH RELIES CN THE FUNCTICNALLITY CF THAT REGISTER

: THESE ROUTINES ARE CALLED BY THE TRAP CATCHER CALLS:

SKIPT IF BRD ERROR RDDRESS REGISTER
SKIPT IF BAD ERROR REGISTER

SKIPT IF BAD CONTROL REGISTER

SKIPT IF BAD MAINTENANCE REGISTER
SKIPT IF BRD HIT/MISS REGISTER

POF 11 70 JalwWE CIRGNIETIC FART |
LENGTH SINGRS T2 23TAL RSSIC CCN“ERT ROLT
17757 CLR SEMMROD
1ﬁ2§15 CLR JSMMR3
177748 —— CLR S8CONTRL
1.":;‘(.( Y’ ll L] HOV .-1 a.MEM-EFQ
177786 CLR JuCPUERR
1772776 CLR J8PSW
salsisie JMP aBRCKARD
SACkRD: .WCRD 3
TJ BE PROPERLY RUN.
: SKPBRD
: SKPBER
: SKPBCN
: SKPBMN
: SKPB™M
0210586 SkBADR: TST LORF-u
BNE 18
031Ce0 TST HIARFLG
8NE 18
RTI
18 TYPE
.WORD  ADRNG
BR SKRNG
031082 SKBERR: TST MMRFLG
BNE 18
RTI
18: TYPE
.WORD ERRNG
BR SKRNG
031084 SKBCNR: TS7 CONFLG
BNE 13
RTI
1%: TYPE
.WORD  CNRNG
BR SKRNG
031066 SKBMNR: TST MANFLG
BNE 18
RTI
19 TYPE
.WORD  NNRNG
BR SKRNG
031070 SKBHMR: TST HIMFLG
BNE 13
RT1
13: TYPE
JWORD  HMRNG
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MIINJES-11-DEKES-B PIe 11 =0 IalhE SIAANISTIC PART | MACYLl 27 “3E I2-LEC-TL 1i:dE PALE LI3
DEKS(B.P1! DOUSLE LESTH SIMSRY T CCTA. RSCIT CONVERT RCJUTIME

3383

SSEY 031052 02282% SkRNG: CMP (SP)4+, . P4 RESET THE STACK AND 40 TJ THE

gggg 0210584 104411 SKIPT :NEXT TESTt1111

€357 031056 000002 LORFLG: WORD O - THESE ARE FLAGS USED TO CESIGNATE

£368 (031060 0000GHE HIAFLG: .WORD D :EITHER A GGCD OR A BAC REGISTER.

5969 031062 000000 MMRFLG: .WORD G ';co WILL BE CESIGMATEL BY A

£970 031064 000000 CONFLG: .WGRE 2 C BAD BY A NOT ZERGC!!

§871 031066 000000 MANFLG: .WORD GO

5972 (031070 000000 HIMFLG: .WORD O

6973 031072 000000 LORFL2: .WORD O

§974 (031074 000000 HIAFL2: .WORD O

€375 031076 000000 MMRFL2: .WORD O

€976 031100 090000 CONFL2: .WORD O

€977 031102 0O0CCO0 MANFL2: .WORD O

gg;g 031134 220390 HIMFL2: .WORC O

5380 s THIS ROUTINE IS CALLED TO DETERMINE THE PRARITY COF

5981 :Q DATA PATTERN. THE PATTERN WHICH IS TAKEN BY THIS

5382 *ROUTINE RS ITS ARGUMENT SHOULD BE PUT IN RO. THEN

5983 TRRNSFER CONTROL HERE 8Y EXECUTING:

598y JSR PC, PRRCNT

5985 ! WHEN THIS ROUTINE RETURNS THE NUMBER OF ON (1), BITS

5955 IN RO IS LEFT IN R2. THIS WOULD BE A NJMBER BE*WEEN

5987 AND 16.

€988 031106 012701 COCO0! énncnr MOV #1.R1

€989 Q31112 0050C2 CLR R2

£990 031114 030100 18: BIT RI,R0

€991 031116 001401 BEQ 2%

€992 (031120 005202 INC R2

€993 (31122 006301 2%: ASL RI

5994 Q31124 103373 BCC 1%

gggg 031126 0C0207 RTS PC

5997 :THIS ROUTINE IS CALLED TO RESTORE THE TOP 1500 (DEC) WORDS IN THE

5398 ‘FIRST 28K OF MEMORY. THIS SHOULD EFFECTIVELY RESTORE ANY MONITOR

§399 :OR LOPDER THAT WAS PRESENT BEFORE THIS PROGRAM BEGAN EXECUTION.

6000 :CONTROL IS PASSED TO THIS ROUTINE BY AN INTERRUPT FROM THE TTY KEYBOARD

6001 ‘WHEN ANY cunnncrsn 1S TYPED ON THE KEYBOARD. IF THE CHARACTER.

6002 : TURNS OUT TO BE R tC (CONTROL-C) THEN MEMORY IS RESTORED. IF THE

6003 : CHRRACTER IS NOT #C THEN A RETURN IS MADE TO THE TEST FOLLOWING

Avh]] : THE ONE WHOSE EXECUTION WAS INTERRUPTED BY THE KEYBOARD INTERRUPT.

6005 031130 017700 1s0012 RESMON: MOV 3%TKB, RO

6006 031134 104410 RSET

6007 031136 005003 CLR R3

6008 031140 042700 000200 BIC #BIT7,RO :GET THE CHARACTER, INITIALIZE THE REGISTERS

6009 031144 022700 000003 CMP ¥3.R0’ AND SEE IF THE CHARACTER WAS 1C.

6010 031150 001027 BNE NOENC ;BRANCH_AND GO_TQ NEXT TEST IF NOT.

6011 031152 104401 TYPE ECHOE THE CONTROL-C RS ‘tC°

6012 031154 032064 .MORD  CONCMS

£013 031156 012704 002734 CHAING: MOV #101500, RY -AND RESTORE THE MONITOR.

6014 031162 012701 0S1310 MOV $BOTTOM$4, R1

60:S 031166 012702 160000 MOV #160000, R2

6016 031i72 012142 18: MOV (R1)+,-{R2)

8017 021174 077402 508 RY, 18’

8018 031176 012737 177777 (031252 MOV s-1, MONF ;RESET THE MONITOR RESTORED FLAG.




| v3INDEC-11-DENBS-B
, DEKBCB.PLL

6019
6220
6021
6C22
8323
6324

£3ialH

031210
g3igl2
031cl4
031216
031220
031226
031230
031234
031242
0312w
031250

031=z82

031254

03ic70
g3le7e

031276
031300
031302
031306
0313le
031316

031322
031324
031330
031332

031336

CaUSLE
020327
00100}

000207

104401
032070
013737
0C0000
00s07?
182777
10441C
000177
oo3acee

- oy oy
ll trae

010046
010146
016600
013710
00S0&0
012701

006310
006160
077104
052710

022020

eCp 11 °C C&CH*

LENGTH Sl

+28252

02150

147712
Q00132

177378

0000CH
177769
000022
000006

000002
00C076

g mmay

1

cCCC80

147702

001140

N10

SIAGMISTIC PRRT | MACYL1 27(732) 230-DEC-76 11:48 PhAGE 110
¢ SCTHL RSCII CONVERT ROUTINE
P R3. #125252 :SEE_IF THE MONITOR IS BEING RESTIRED
;B7 THE .SEOP RCUTINE.
g#g EEOP :IF NOT GO HALT, OTHERWISE RETURN TG .3ECS
STCP:  TYPE : TYPE THE MONITCR RESTORED MESSAGE.

.WORD  MMESRS

MOV MONTTY, 38TKVES

HALT :AND MALT!!
NOCNS:  CLR J8TKB A :NOT CONTROL C SO RETURM TO NEXT TEST.

BISB  #BITE,3$TK3

RSET

JHP 3SKAD s RETURN,
MONTTY: _WORD O : TEMPORARY STORAGE FOR_THE INITIAL

!CONTENTS OF THE TTY KEYBOARD INTERRUPT VESTCR.

MONF:  .WORD 177777 :FLAG, IF NOT -I THE MONITOR IS SAVED!!

: THIS ROUTINE IS CALLED BY THE TRAP CALL MMSKIP. IT LOGOKS
;AT THE SWITCH REGISTER AND DETERMINES WHETHER OR NOT
:SWITCH 87 IS ON. IF SO THE CURRENT TEST IS SKIPPED

:AND THE NEXT TEST 1S ENTERED. A SSKAD MUST BE ISSUED
:BEFORE THE MMSKIP.

: THE PURPOSE OF SWITCH #7 IS TO CAUSE THE DELETION OF THE
:EXECUTION OF ANY TEST WHICH RELIES ON MEMORY MANRGEMENT
:FOR ITS OPERATION.

MMDES: BIT ¥SW7 , 28SKR

BNE 1% ;1S THE SWITCH ON?
RTI :NO, SO RETURN.
1%: CgET (SP)+,(SP)+
JMP JSKARD ;: YES, GO TQ THE NEXT TEST.

; THIS ROUTINE IS CALLED TO DETERMINE' THE HIGHEST POSSIBLE
QDDRESS IN MEMO?}ZEIT IS CALLED THUS, BY TRAP CALL SIZE:

: LOORDA: .WORD O
; HIORDA: .WORD O
NXTINST:
: THE LOW ORDER 16-BITS OF THE ADDRESS ARE LEFT IN THE
:WORD DIRECTLY FCLLOWING THE CALL. THE HIGH ORDER &-BITS
*ARE LEFT IN THE NEXT WORD AND CONTROL IS RETURNED
:T0 THE THIRD WORD FOLLOWING THE CALL.
MSIZER: MOV RO, -(SP) -SAVE THE CONTENTS OF RO AND Rl
MOV Rl ~(SP) :GET THE RDDRESS OF
MOV 4(5P) RO *THE CALL OF THE STACK.
MOV uSIZELO, (RD)

CLR 2(R0)
MOV 86,R1 :ROTATE THE 16-BIT ‘'BLOCK'
: NUMBER 6-BITS TO THE
18: ASL (RO) :LEFT AND TURN ON LOW ORODER
ROL 2(R0) :BITS 1-5 LEAVING BIT-0
508 R, 1% *OFF S0 AS TQ CREATE .
BIS 78, (RO : THE 22-BIT PHYSICAL ADDRESS OF
Tgﬁog$uHEST WORD IN
CMP (ROJ+, (RO)+ : GETERMINE THE RETURN RDDRESS
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INSEC-1.-DEr 22-8 BT 1 7D 1alef TI&3NISTII ERET walell ZT T2 3Z-DET-T= li:NE SaE Ll
e DSULE JENaTe Enas v Tl TIsiivoronuERT el g
230340 S.Ices IolIse vI, 85,4 CF c5hS JERE SN TRE STRS. TS
st RTI,
23.39%  C.sel! Moy .E€. 4 Rl ‘RESTIRE R AMD 52,
331346 1281 3y (P14 .RG
83:3s5 iz RT] : RETURN
:HIS PQUTINE_IS USED TO TYPE AN Eaaoa MESSAGE
:wHICH 1S IN THE DATA TABLE. IT IS CALLED BY
: THE SERROR ROUTINE OR BY FIRST SETTING THE SITEM:
:BYTE EQUAL TO THE ERROR TRBLE ITEM NUMBER THAT I3
.72 BE PRINTED OUT ANC THEN EXECUTING A JS& PL,ERTrEE
231352 .owe2: ecTYPE: TYPE
331384 °0;3:3 .WORD  SCRLF
031 A10046 MOV RO, -(SP) : SAVE RD
031 wia[ajala) CLR RO
031362 113700 O5liie Mov8  SITEMB.RO :GET THE ITEM NUM2ER
031366 901008 ENE 1§ : 2ERO?
031370 013746 D0I:l& MOV SERRPC.-(SP:  :YES, TYPE JUST THE B_
031374 104432 TYPOC :OF YME ERRJR CALL.
031376 000137 031714 IMP ERTS
031402 005300 18: DEC RO -MAKE RO AN INDEX FCR ThE
031404 072027 00C003 ASH 82, RO :ERRCR TRBLE
031410 062700 301316 AOD #SERRTB, RO
031414 (12037 03142 MOV (RG)+, 28 :TYPE EM, ERRCS MESSAGE.
03i420 001404 BEQ 3$
€100 031422 1044G1 i TYPE
€:01 031429 000000 z8: JMORD O
el32 03i426 104401 TYPE
€103 031430 001313 .WORD  SCRLF
€104 031432 012037 0zi++2 3s: MOV (RQ)+,43 : TYPE CH, CATA HEACER
£105 031436 00I404 BEQ 1
5106 03i440 104401 TYPE
£107 031442 000000 48: LWORD O
6108 031444 104401 TYPE
6109 031446 001313 .MORD  $CRLF
6110 031450 OL014 c§: MOV R],-(SP} :SAVE R|
Eiil 031482 (012001 MOV (RO)+.RI :GET DT, DATA TABLE ADDRESS
£:12 031454 001002 BNE 6$
£:13 031486 000137 0C317:2 IMP ERTY :JWP IF NO ERROR TABLE.
Eild 031462 012000 ES: MOY (RO)+,R0 :GET DF, DATA FORMAT ACCRECS
EIIS 031464 105710 ERT1: TSTB  (RO) :DATA FORMAT ENTRY EG 5.3
£116 031466 001003 BNE 78 : 2ERD?
6117 031470 013146 MOV 3(R1)+,-(SP)  ;YES, SO TYPE A 16-8I7
6118 031472 104402 TYPOC : OCTAL “NUMBER
£119 031474 000500 ER ERT2
€120 031476 122710 00CO0!L 7% CMPB 81, (RO) :FORMAT EGUALS 1°
el2l 031502 001003 BNE 8s
E122 031504 013146 MOV d(R1)+,-(SP)  :YES, TYPE A DECIMAL NUMEER
£123 031506 104405 TYPDS
Eigg 031510 000472 BR ERT2
€126 031512 122710 000OC2 8s: CMPE  #2, (RO) :FORMAT 27
6127 031516 001012 SNE 9§
6128 031520 0]2146 gsg: MOV (R1)+,-(SP) :YES, TYPE A 22-BIT NUMBR
6129 021522 004737 030354 ISR PC, 30820 :CALL $DB20 TO CONVERT THE
£12) 031526 0e271e 000002 ADD 83 (SP) :BINRRY T0 RSCII ,

RIS TR
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031624

031670
031872

031674

331676
031780

031702
031704
031706
031710

g31712
031714
031716

n217ec

122710
0ciclo
012146
004737
012637
104401
00000C
000401

000330

10440}
032174

00S2C0
005711
001401
000e6esS

0ice01
012600
000207

000000

slalalolo]

ewowe

o ey oy

a7

031728
000acs
galsae

000358

031720
231726

|ﬂi.
»> L]

118:

2d8:

1e8:

[y
[ (0
w

4S3:

14%:
ERTZ2:

ERT2:

ERTY:

ERTE:

TVROFL :

INC
157
BEG
8R

MOV
MOY
RTS

.WORD

'y 2 v - L4 :
. tERt '.'.,,.c'sE

(39.¢,2%%

3

ERT2

84, (RZ,

108
(R1)+,-. 5P
16

0

ERT2
o3§(R0)

11
3(R1)+,-{5P)
-1, TVADFL
pc. typPvaD
grte

ssgcno)

e
(R1)+,20%

0
ERT3

86, (RO)
13§
TVADFL

PC, TYPVAD
erte

87, \R0O)

148
(R1)+.-(5P)
PC, $0820
(SP)+,458

0
ERTZ

$7RB

RO

(R1)
ERTH
ERTI

(SP)+,R1
(SP)+,R0
PC

0

e 4 s A D TG WED L E—— D IR S —. -

;TBE THE STRING

;FORMAT 4°

:YES, TYPE A 16-B"
:CCTAL NUMBER SUPRESSING
:LERDING ZEROES

;FORMAT 3°

:YES_CONVERT 16-BIT

: VIRTURL ADDRESS TO 32-BIT
;PHYSICAL ADDRESS AND TYPE
;RELOCATE ONLY IF SEG. IS
;TORMAT 57

sPRINT ASCIZ STRING

{FORMR™ &

TORMRT 7

2929
’

:PRINT R TAB AFTER TYPING AN
'ERROR TABLE ENTRY OF ALL MODES
'EXCEPT ASCIZ

:POINT 10 THE NEXT FORMAT BYTE
: 1S THERE ANGTHER ENTRY?

: YES, PROCESS I7
s OTHERWISE :
:RESTORE R
:RESTORE RO
: AND RETURN

;FLAG USED TO TELL TYVAD
;WHETHER TO CONDITIONALLY
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060102
005502

062716
012637
104401
000000
104407
0l26l6

000207

041536
047515

031724
Q3izee

000003
03205+

00c230
O44EiE

- -

- n-&ﬂ
L 4

047EeH

- . - .- - . - - - - -

t e aay saPoa Ssame .

- o oug by
- waMat T L\ -
- «aa® s aosaoy - -y

[
L J - e ..‘
“- -w ”. q:\-‘. e "Eq' .'vu .'E

0D D

v:
I: .WORD O

'VQDL
TVADH

actil 27 T22. 30-lE(-76 li:42

- W e W G S . —— e ——- g .

FHJ: :;2

s R UNCONCITIONRLL'Y RELCCHTE
:WHEN TYPING WM ALORESE,
:=1 OR O RESPECTIVELY

;REGISTERS FOR THE 22-30"
;s ACORESS COMPUTED BY TYVAL.

:SOUTINE WHICH CONVERTS & 16-BIT ADDRESS T0 R 22-817

; ROCRESS, IF TVACFL 15 -1

THEN CONVERT TQ THE 22-BIT

*REAL ADDRESS DEPENDENT ON SEG BEING ON OR OFF FOR RELCZATICH.
: IF TVADFL IS ZERO THEN UNCONDITIONAL USE THE KERNm.
:FAR WHICH IS APPROPIATE TO DO RELOCRTION.

YvPVRC: SAVREG

MOV 2(5P) Rl
MOV R1.TVROLO
CLR TVACHI
TST TYROFL
BEQ 18
BIT 81, 28MMRC
BEQ 3
' CLR RO
GSHC  #3,R0
ASL RC
c.C
ROR Rl
ROR R1
ROR Rl
ADC $KIFARO, RO
MOV (RO),R3
CLR R2
ASHC  $6.R2
ADD R1,R3
RCC R2
MOV R2, TVADH!I
MOV R3' TVADLC
23: MOV sT¢ADLO, - (SP)
JSR PC, 0820
ADD 23 (SP)
MOV (SP)+,38
TYPE
23 JWORD O
RESREG
MOV (SP)+, (P}
RTS PC
. SPECIAL MESSAGES:
CONCMS: .RSCIZ '#C'<CRLF>
MMESRS: .ASCIZ

:GET THE VIRTUAL
: RDDRESS

;CONDITIONALLY RELOCHTE”

:"ES, SEE IF MEMORY
: MANRGEMENT 1S ON

:RELOCATE

'LEFT SHIFT RO AND Rl

: THREE PLACES. RO ONE

:MORE SO THAT IT CONTRINS

2 X THE UPPER 3-ELTS OF
:THE VIRTUAL AGDRESS
‘RESTORE Rl TO THE OFFSET
:OF THE VIRTURL ADCRESS

:T0 THE FAR

'DETERMINE THE CORRECT PAR'S

: RODRESS
;oET ITS CONTENTS

:MAKE THE BLOCK CCUNT
;R 22-BIT RDDRESS.
;A0D _THE OFFSET TQ THE
; BRSE RDDRESS

:CALL $DB20 TO CONVERT “kE
:22-BIT
:TYPE ONLY 8 DIGITS.

:RESTORE THE REGISTERS
!LEAVE ONLY TPE RETLEN
! ACORESS ON THE STACK.
' RETURN

"MONITOR (OR LORDER) RESTORED!'<CRLF:
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“AINGEC-11-0E030-6

cEaBIS.PL

CLtICItS -

QOO0 »—
fururury

032158
Q32164
032172

032174

032178

2204
032212
032216
032224
032232

032240
032246
032254
032260
32266
03ce74
032302
032310
032316
032324

032325
032332
032340
032346

032352
032360

032361
032366

032370
032376

04
032407

032452

COVBLE LENSTH EINREY 10

gecia?
CH ElM
C20051
gsiiiv
0oc

£salee
002220

0occil

Q42600
g4eseH
QSa4

o4
051107
027060

gz20122
230

040

054105
042105
03ci01

0S4502
000

127
000011

054105
Q4210s
03510
11
047111
050125
004457
D44440
0Sesi?
100040

SR Ll

Q47450
L4 sl
Q42822
CHz108

a5ERS
0261CS
0S1107
Q51835
0471!1

853130
020.04
100072
052517

G4ezse2

047111

042520
042040
000200

O425eH
0S1117

04esSa0
042040

200
osaill
043440
030040
044510
G20116

020120
coo

L futdrn

(i)o=p=pr.
— Lttt

0O
wmn
RIAV] ol &

C415CS
0+050+

020120

000CH0

052103
052101

004+EL

02710+

05e103
052101

020123
Q47522
004456
0S1524
051107
027061

..H\I '\- & W
--------

T Ell

L. MCYLL 2707320 3C-CETeTH il FAGE li-

v "u "MTvee v ‘OEQ- pv-: dx

MTRLL

MTRL1?7:
MIB1T:

MTC17:

MTA20:

CREar~) 4

LHECID

RSS2

.RSCIZ

RECII

JE.T CPL.EE FRTLLRE, FPCLRRM RESTARTING'/CP_F.«JS_F.

«TRB»
¢CRLF> "EXPECTED CRTR: "«CRLF

*GR3UP 0.GROUP 1.MEM EV. <ThB>°"MEM CLD.°«ClRLP)

«CRLF,"DATH WRITTEN. <TRB-'TEST ACL-  TRB> "ERRGR REG. ' (CRLP?

lIN.

"EXPECTED DRTA: ' <«CRLF»
"BYTE. "«TAB>
"WORD. ' <TRB>

*EXPECTED DATA: " <CRLF>

"HITS IN GROUP 0.°¢TRB»'/*«TRB>"HITS IN GRCUP 1. "<«CRLF»

- - ——— e mm e e

—_— e w— e ey
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EEI CCh-ERT o 71§§ Il 277722, 22-LEC-TE li:48 Salt ..=

032455 238 DHEqu Cs MTRM3:  .RSCTI - IRUF) "TEST WLLIRESS. "/ TRB, "ERRCR AIES SES.° RS

s ae G B
{

HED BRI

032504 0S5iS22 051040 O™
032512 00+456

032514 0QS110S Q47s22 Q2
032522 042822 027107 O

032530 053600 047522 042524 MTAMS: .ASCIZ «CRLF)"WRGTE. 377°¢Ta@'IN BYTE. °
03253 20056 033463 004467

032544 C4rill Q4IGHD 082131

032552 027i05 00CO40

032556 051200 0Q4CS0S Q20.i04 MTBY4S: .AECIZ «CRLF)>"RERD DATR, °*
032564 Q40SO4 (Q40Sed4 02005¢
032572 cao

Q38s73 Cl1l OH7111 QS3440 MTI45: .ASCIZ <TAB>'IN WORD. °
032600 0S11i7 027124 000040

03c¢606 (C5360C C47522 Q42524 MTASC: .RSCIZ  «CRLF) "WwROTE. 000°<TR8»'IN BYTE. °
Q3z614 020056 J30060 OC+-60

032522 Q47111 Q41040 052131

J3263C 027105 (00OGH0

032634 Q42600 0S2116 051135 PCMSGL: .ASIIT  «CRLF) "ENTERING CACHE RODRESS MEMORY FIWER UP °
032642 047111 020107 040503

632650 044103 020105 ONelOl

032686 0S1IOM 051505 020123

032664 042515 Q47515 054523

032672 050040 053517 O511CS

032700 052440 020120 )

032709 047111 0ONO586 044514 .RSCIT  "INVALIDATOR TEST.'(CRLF>

032712 (040504 Q047524 020122

032720 042524 052123 100056

032726 (0M46120 040505 (42523 .RSI1 "FLEASE GO THRGUSH A POWER COWN, PCHER LP °
0307 Q43440 020117 Q441ed

032742 047522 043525 020110

032750 020101 047520 Q4e5e7

03:756 020122 Q47504 047127

032764 020054 047520 042527

032772 020122 050125  OMO

032777 123 050505 042525 JRS2IZ *SEGUENCE. " <«CRLF)

032004 O04151p 027105 006200

033012 041600 041501 042510 PCMIi2: .A3III  «CRLF,*CACHE ADDRESS MEMORY POWER LP INVALICATCR®
033020 040440 042104 042522
033026 05i523 046440 CH4EEDS
033034 051117 020131 047520
33042 042827 020122 050125
023050 044440 053116 046101
33086 Q42111 082101 OS1117

LHSCIS  "ERRCR REG. ' «CRLP»
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(VNN INININTITAN)
ooninuingn
-+{D 000 ~)TrUY
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033300
033301
033306
033214

033321
033328
033334
033342
033350
033356
033364
033372
033400
033403
033410
033416
033423
033430
033436
033444
033452
033460
033466
033474
033502
033510
D’35;é

-’

Ul

L4215
840502

105

040502

163
Q46117
051511
Q42516
043040
0515058
052125
040S10
047105

106
042105
040S0¢

115
Q4710S
051040
042524
042105
0S1117

O Mo
- tuun
(00—

M -(n

LX)
» .

€ n
‘
QOO L»
[@s 1 ¢ o0 4 §,]

vLon
LOLMn)

0430440
Ce050M

gslled

C40S14
040440
020504

Q47117
051040
Q42524
04210S
0S111?7
O2bleY
Q44440
020123

g40
Q40514
040440
020504

043514
G4C440

020194

C43s07
820123
cac

051le4
04353%
Q20le2
Q42108
052040
041200
020124
042502

Q43507
020123

0C0
0Selis
042503
051511
Q42516
043040
051505
052125
040S10
047105

g42c07
82lle:z

b

—-G.ll
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RCYIl 27 T220 20-CET-TE 48 Falk Lt

v e

cao NOT Fmlll" IRLF

FOCSESS BELISTER NEECED FUR TEST,C<(ALF.°2LT 1T wma3 zEEZN

rFaule RS EHD'.

SROR REGISTER NEECED FIR TEST,"«lRUF"BUT IT MRS ZEEM

-RGGED AS BAD!

coNTROL REGISTEFR NEELEC FCN TEST, «JRLFMELT IT =RS ZEEN °

"F.RGGED m3 BRD!"’

"MAINTENANCE REGISTER NEEDED FOR TEST,*«CRLF»>*BUT IV HRS BEEN °




ry ¢
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€y .~
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P N B I G Sy SuU Y R A A A &
UIVIUIF)P—=p <0 2p +0-c o b +b =»
fTL—-OWW- I LGIHUr - IN

4
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g

4.
ro
£

~

HUU--*

033531
0335’&

033830

033534
033e42

033650
033656
033664
033672
033700
033706

032712
033720
033726
033734
033742

033747
0323754
0337&2
033770
633776
034004

034012
034020
034026
034034
034042
034046
034054
034062
034070
034076
034104
034112

034117
034124
034132
Q34140
034146

052502
044040
Q4e50s
Q46106
020104
C42101

040833
g5itza3

051440
020104
041040
020101
047111
050125

043101
042822
041516
042101
035123

040
02C10S
047111
Q42514
0e0116
Q47522

040600
Q40440

043505

e00
ge201ee
054803
04etee
230

660241

gN2licH
020072

047510
Q4osSic
042505
Q44510
43440
000040

042524
042508
Q47111
0S1104
020040

o4y4127
047506
220107
052103
043117
050125

0Sliegz
0S1104
027107
051117
004456
Q42520
Q42440
Q40520
020116
047111
052116
100086

043101
047062
Q46103
g4210!

thq:.'
£43z3:
LI B Lot

b-fl b
0425CH
J20ize
120054
CScl.l
04124C

DYz
Q4iC-C

sH4eSe?
GCCAME

Q46125
Q42sek
0201le
020124
47522

Q20122
J4e5ee
13C107
051505

000

Q4Bl11l
g4152z2
Q42523
Q47511
Q43440
000040

051117
020123
042411
051049

QE21C3
0Sllze
0S21leu
0SesSel
04b440
051840

cac

g4esed
020104
020105
0e034C

> oy
L .

MTD7?

MY M

HA-.:‘: .

MTRIZS: .

-~-— .o w

-----

"FLASGED AS Brl!’

CSUF"ACDRESS:

" SHOJLD HRVE BEEM A MIT IN SRCUF °

‘RETER REFERENCING® «CRUF» *RCLCRESS:

* WHILE FORCING SELECTION CF GROUP °

«CRLF>"RRROR ADRS REG. “<TAB>'ERROR REG. " (TRB>

"EXPECTED ERR.’<TARB> *PATTERN PUT IN MAINT REG.'(IR.F®

+(RLF7"AFTER 2ND CYCLE RERD °

e &
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T34izy
334162
3615

33417

Q3u1?7
ca4204
C3421¢e
034220
034226
Q34227
034234
034242
034250
034256

034257
034264
Q34272
C343GC
034306

034307
034314
034322
034330
034336

034337
034344
034252
034360
034366
C34374

034400
034406
034414
034422
034430
034436
034444
034452
034453
034460
034466

034472
034500
034506
034514

24520
03432E

NSV~ U
[STOIETOI &)
Otuwsrno)

0421058

052200
052101
041040
0S2440
047111
046440
047105

040

122
Q42524
03s1e3

051200
047108
042101
035123

Q40e00
Q40440

052070
04£.33
guaidl

043101
030561
Q41531
g40s0s

C43131
03106l
Q41531
040508

047522
020105
044515
43505
04es20
000g40

042510
O42SeH
044505
042523
05e040
D44501
047101

043505
ca20122
000040

043105
042503
0S1104
000011

051122
Q42104

I,
fufotu ¢
(@ lge I8 ] KT}
CI-apatny
INa I XY}
(Jno)y .o

J425e4
20140
02010S
020040

Qua524
020110
020105
C23042

o42324
Q44124
Q4eS14
020104

042524
044124
g42S14
C20104

320115
O44E10
0S1523
020056
052103

0S0C40
Q47122
043516
020104
042510
0s2lle
042503

0S1Sll
g40se”

MTE.23: .

MTFiz2: .AZ

¢ RS

-—-ew

= -n:va$

MTAl2s: .

MTBi2k:

.RSCIZ

70 -
n

RO TRETER £TH CWCLE RERD

«CR.FY'RFTEF ETH CYCLE RERD

«CRLF> *AFTER 10TH CYCLE RERC °

«RuF "wFTER 12TH CYCLE RERD °

"FRCM THE MIT/MISS REG. EXPECTED °

« CRUEN"THE PRTTERN 3SING LSED IN THE MRINTERANCE °

"REGISTER WAS: '’

«CRLF> 'REFERENCED RDDRESS:*«TRS>

(CRLF**ARROR ADCRESS REGISTER:'<Twa

)

b e - . e .



N N
JERBC8.FLL

6523
g5
8825
658§

[
£8e
6523
8530
€831
gs3e
€833
8534
£S3S
BE36
ES37
R
6539
B540
£54]
&S42
E543
ES4Y
£8485
6346
6ENT

e A
b‘ A=t

034534
G34542
034550

4

izt

34566
Q34574
034b02
034610
Q34616
D34624
034632

Q34634
Q34b42
034650
034656
034664

034667
034674
034702
Q347190

034715
034722
034730
23473
34794

034751
034756
034784
034772
035000

035001
035006
035014
035022

035023
035030
035036
035044
035052

035057

‘L"

CoUSLE

QS1523
0S15il
000011

gaefss

43516
C20104

042600
042524
Q47S22
Q44507
JoMN72

200
051105
Q4esee
051105

200
Q20122
Q4esee
051122
0435CS

200
0s2103
GSlle2
043505

sals

107
051122
043505

0C0

200
052103
051122
0S1104
035056

107
pSiige
0E1104
C35056

Quasay

050:30
020104
020122
052123

000

Q47507
047522
Q44507
0o447e

051105
g42101
027107
051117
100056

054105
042105
051117
035056

052117
CS1il™
035056

054105
G42105
051117
051040
020040

0Seil?
051117
051040
020040

g3siaz

041505
0s110S
04252¢
0s110s

020124
020122
052123

00C

Q47522
020122
Q4241
051040

cou

guzcen
Q42440
051040
620040

Q42440
0S1GH0
020042

042520
O42440
Q42440
043505

309

Q424-0
040440
043505

000

- 31l
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Smate aa

[ Hs MIvee .v" v— A

MYRI21: LRSIIZ IRLE CPATTERN BEING USED M THE MARINTENRNCE REGIZTES:TTRZ

:CRUF) "EYPECTED ERRCR REGISTER: ' «TAD>

=

4
w)
P
)
[ S
I
U
()
[ X ]
"~

MTC13l: .RECIZ <«CR.F>'GOT ERROR REGISTER:'<(TRB:

MTRiZ=: .RSCIZ «CRLF>°ERROR ADR REG.°<TAB»'ERROR REG.'<«CRLF:

MTA13S: .ASCIZ <«CRLF>EXPECTED ERROR REG.: °

MiB135: .RECIZ °GOT ERROR REG.: '

MICI3E: .ASCIZ <«CRLF>"EXPECTED ERRCR ACR RES.: °

MTD13S: .ASCIZ 'GOT EKROR ADR REs.:

; THESE ARE THE ERROR MESSAGES:
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DEKBIB.FLL

ESTS
680
6s81
£58¢e
£583

bee?
t&c8

£630
6631
bb32
6833
be34

0351C5
0351712
035120
035126
035134
03514

53815

n38185
035164

035172
£352C0
035206
025214
035332
335230

035231
035236
035244
035252
035260
035266
035274
035301
035306
035314
C35322
035330
035336
035344
035346

035445
035452
035460
035466
035474
035502
035510
035512
035520
035526
035534
035542

Q4+ 15

052600
041505
g40s20
042440
£52040

sists

052
052123
052122
047507
Q47524
020124
025056

103
051040
042524
055123
052040
040506
100056
020101
Q42522
047524
Q46040
042122
051122
042104
051040
Q42524
044524
052517

103
051040
042524
050123
052040
040506
100056
020101
Q42522
047524
044040
051117

er ;, - - -“h-

LENSTH Bins&Y T2 O
oH31E5 EMI:
042502

0S1040
047108
Qu4Si0

05iSe3

Q42516
guasay
g44522
051122
o40s22

025052
Q4044C
Q42105
047111}
Q47040
Q42524
025052
C41501
043505
Q20122
Q47117
051505
Q4elll

Q42522
Q41516
052040
053517
051105
051117
Q42See
043505
020122
042515
027124

041501

042522
041516
052040
043511
042504

-
w v ONO

Q44103
046125
Q4252t
020116
Q20124
020101
CO00se

- e a . - - - - . L 4 .
u‘Hﬂhu:th ‘MR 4
- P a

v wo t Ha

050130 EMIM:
C20104

054s2y
gs11i7
ger12a

Q42524 EMIS:

047502
C20041
020107
0S4105
0sela3

000

Q42510 EMEES:

051511
042522
042523
020124
042105

042506
0206105
042510
047440
042440
040440
051523
05i511

020104
000

042510
05151
Q42522
042523
020124
042105

042506
020105
042510
020110
020122

EM

on

K1l

MACYLL 27:732) 23C-DEI-7B 11:48 FaASE 120

MSCII JONVERT ROUTIMNE

":V‘. -

A:-,q

cMavee

R3CIZ

ASIIZ

o
L
)
-t
-

.HSCTI

.RECIT

13
({]]

"m REFERENCE WmicH SMIULL MAVE SEEM A =17 whRS A 0

«CRLF "UNEXPECTEL PmRITY ERRCR TRAF,'

"x2#TEST ABORTED! GOING TO NEXT TEST, xa#’

"CRCHE REGISTER RESPCNSE TEST FAILED.'<«CRLP>

"A REFERENCE TO THE LOW CRDER ERROR RDDRESS REGISTER °

"TIMED OUT.®

*CACHE REGISTER RESPONSE TEST FRILED.®<«CRLP>

"R REFERENCE TO Tht HIGH ORDER ERRCR ADDFESS REGISTER °
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SINCEC-l.i-CEr3o-B

..E\Bss

F1l

238550
033556
03ES5kY
038572
035577
035604

n35612
035620
035626
035634
035642
035650
035656
035657
035664
035672
035700
035706
035714
035722
035730

g35734
035742
035750
035756
035764
035772
036000
036001
036006
036014

036044
036052

036060
036066
036074
036102
036110
036116

026204

0038

cS1igs

0521233
le4
C4744C

042503
042522
051105
047520
Q42524
044501

200

101
051105
052040
020105
020122
052123
GYE511
052125

Q40503
04es2e
051105
047520
Q4254
Q044501

200

101
051105
052040
020105
47522
g44507
0S2040
047440

040503
Q4aSe2
051105
047520
042524
044501

200

101
051105
052040
020105
042524
020105
052123
046511
ps212S
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051040
047105
020117
051105
Q42522
051108
0421CS
000CSe

04410
04450
0S1040
051516
052123
Q42514

gs1040
047108
020117
047503
020114
052123
046S11
0se1es

044103
044507
051040
051516
052123
042514

051040
047105
020117
Q40515
040516
Q42522
051105
042105
000056

[¢4)
[ o ]
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040

o0 OO0 OO0
Uiy O & L v
— O O L£—0)

82010S

052040
047445

020105
052123
051505
020105
043040
027104

043105
042503
44124
0S2116
04e5ee
051105
042105
000056

020105
gs2lel
05150S
020105
Q43040
027104

043105
042503
04412y
047111
041516
Q44507
052040
047440

r
»
1'
[ ¥ A

oin
)
’
L]

\\l“

EMSC:

EMEL:

[RR. B —— . - — - —— — - el wa—-

L11

< FRRT ] MeYll 27 T2 ZI-DEC-TE liiME BRGE Lzl
a - o

SIWERT RIUTIME

Cres
(l

w

LASCIZ CTIMED CLT.C

.ASCIT  'TARCHE REGISTER RESPONSE TEST FRILEZ.®-IALF:
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c+3hd4  JHE524  g40S16  O4iSIE
o43452 020105 O<es52e 044807
243460 052123 0S110S 0S204C
Q43466 0S51S0S Q020124 940506

43474 096 421
Si3sn; CUelhh RdGiRE ouERR LRECIT . CRLFY'ERRCR REGISTEF IS INJIRRECT.Y SET
43508 020122 Q942522 QWS07
043514 052123 OSI105 Q44440
Qu3522 020123 D47111 Q47503
043530 051122 Q41505 O4Elzd
43535 030131 Q42523 _ ia4 _ i
043543 _ 200 047506 020122 LGICIZ (CRLF'FOR THE ERRCR THAT WAS FORCED USING THE MAINTENANCE FEGISTER.
043650 Qw4124 020105 0S110S
043556 Q47522 020122 OW4IZS
043564 052101 0S3440 051501
043572 Q43040 051117 GH2503
043600 020104 051585 047111
D43e06 020107 044124 020103
043614 04051S Q47111 Q42524
043622 040516 Q41816 020105
043630 QY2522 044807 052122
43636 0SI105 00CCSk

Qu3EY2 EMLNG:
Q43642 QHMCSIS 047111 Q4ENHO .RSZI1  "MAIN MEMORY DATA PRRITY CHECKERS TEST FAILEC.'
043650 046505 O0S1il? 02013]

(43566 040504 040524 DSCOHO

Qu3eb4 051101 OS2Il 02013l

043672 044103 QYISOS 042513

Q43700 051522 052049 0SIS0S

QY3706 020lg4 0OWOS0E 046111

Q43714 042105 _ 0S6 )

043717 _ 200 047125 041101 .RSCII <CRLF» 'UNABLE TO FORCE R PARITY ERROR, USING °
Q43724 Q42514 052040 020117

043732 047506 091522 020105

Q43740 020101 040520 (044522

Q43746 (OS4S24 (042480 051122

Q43754 051117 020054 051525

Q43762 047111 020107

Q43766 044124 020105 OMOSIS .ASCTI  ‘THE MAINTENANCE REGISTER,’<CRLF>

043774 047111 042524 040516

044002 O41S1e 020105 Q42522

Q44010 044507 0S2123 051105

Q44016 100054 N

044020 052101 052040 042510 _AS2I1 ‘AT THE MAIN MEMORY EVEN WORC, LOW BYTE, PARITY °
044026 04EH40 044501 020116

Q44034 Q42515 047515 054522

O44042 Q42440 042526 020116

044050 Q47527 Q42122 020054

044056 Q47514 (020127 054502

Q44064 042524 020054 OH4OS20

Q44072 044522 0S4S24 040 ) o

Q44077 103 042510 045503 .ASCI1 'CHECKER,'<CRLF‘' READING A DATA PATTERN WHICH *
44104 051105 100054 051040

044112 O40SOS 044504 043516

44120 040440 042240 052101
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scagle.cll 2208 E JENGTH BINAR: 3 s27AC RSCIT zon.E9T ROUTINE

~3g; 34426 02510} QMQS20 0E3;4

SR RN0ih ERviRk MR ERSis:

~383 Judiv2 G4isll 020119

~259 Q44l46 094123 082517 O42llM AT "SWSULD KAVE CAUSES RN ERRCR.

~335 A44154 Q44040 053101 023iCS

~38p Dy4lh2 OMCSO03 051525 Qw2103

~58% Q410 Qu0340 020116 JS1LCE

3k OWIM pwsz Ol T 000

~320 044203 I

~3E] G44203 11§ (QW4S31 020116 L2377 *vaIN MEMIRY DATA PARITY CHEZKERS TEST FAILED.'

~362 Q44210 Cu2sl5 Qu7Ei5 QSys:2

563 Q44216 042040 052101 020101

9E4 O4u224 (QudS2) 044522 0S¥y

7265 (044232 Q41440 042510 QYSE03

38k 044240 051105 020123 Q42524

7267 Q44246 052123 (043040 044501

7oBB Q44254 042514 027104 _ ) i

269 044260 052600 (Q40SI6 Q46102 LAS3SIT <ZRLF> "UNRBLE TO FORCE A PARITY ERROR, USING °
270 Q44266 020105 047524 043043

"271 Q44274 051117 042503 (040440

7272 044302 050040 051101 OS21ll

mer3 044310 020131 051105 Q47522

7274 044316 026122 052440 044523

7275 Q44324 043516 040 )

727h 044327 124 042510 Q4BNHO .ASCII 'THE MAINTENANCE REGISTER.'<CRLF>

7n? 044334 Ow4s0l 0S21l6 047105

7E73 (044392 047101 092503 051040

7E73 QY4350 043505 OS1511 042524

e8] Q44356 Q028122 __ 200

7281 044361 101 020124 D44124 _AZII1 AT THE MAIN MEMCRY CDD WCRC, LOW BYTE. PARITY *
7282 04438k 020105 QH4OSIS 047111

7283 044374 046440 O4B505 051117
7284 Q44402 020131 Q42117 020104
7285 Q44410 (047527 Q42122 020054
7286 O44416 047514 020127 0SYS02
7287 Q44424 (042524 020054 040520
7298 Q44432 O44S22 (0S4524 D40
7283 Q44437 103 042510 04S503
7290 (044434 051105 100054 051040
7231 Q44452 040505 044504 093516
7232 Q44460 OQHOYYD Q42040 052101
7233 Q44466 020101 040520 052124
7294 Q44474 QSI105 020116 044127
7295 Q44502 041511 020110

29 044506 Q44123 052517 QY2114 ,GS2IZ  "SHIULD HAVE CRUSED AN ERROR.°
7297 (044514 O440N0 053101 020105

7233 044522 040503 051525 042105

7299 (044530 O4D44D 020116 051105

7300 044536 047522 027122  0OQ

7302 044543 EMIvE:
7303 044543 115 Q44501 020116 .ASCII *MAIN MEMORY DATA PARITY CHECKERS TEST FAILED.'
7304 Q44550 Q42515 047515 0S45z2
~37c 0Qu4ESe 042040 052101 020101
3.2 C44SB4 040520 OW4S22 054524
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"CHECKER, ' (CRLF>* RERCING R DRTR PATTERN WHICH °
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045212
Q4See0
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g4ca3l
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040520
040
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05.:05
Q40505
040440
020101
051105
Q41511
g44123
044040
g40503
043440
047522
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Q42515
Q42049
040520
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042510
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Q44504
042040
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020116
020110
05esi?
053101
051525
020116
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Q44501
04751S
052101
Q44522
04eS10
020123
043040
027104
040516
047524
042503

042510
0S2116
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c49S523
Q42524
1

Q4E440
Q4r10S
05184C
Q42524

o44 124
Q4711l
051117
04710S
026104
02011C
02005~
0S4sed

045503
051040
043516
0c21Cl
gs2la4
O44127

g4el i
020105
Q4c.08
051105

000

020116
054522
020101
054524
045503
Q42524
044301

O4o102
043040
040440
05211l
Q47ce22
Q44523

O4E44I
047105
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LSUF "UNRBLE TO FIORCE A PRRITY ERRIR, JSIMNG °

"THE MAINTENANCE REGISTER, ' <CRLF>

"AT THE MAIN MEMORY EVEN WORD, HIGH BYTE, PARITY °

‘CHECKER, *<CRLF> " READING A CATA PATTERN WHICH °

"SHOULD HRYVE CRJUSED AN ENRCR.®

‘MAIN MEMORY DATA PARITY CHECKERS TEST FAILED.®

(CELF> *UNRBLE TO FORCE R PRRITY ERROR, USING °

"THE MAINTENRNCE REGISTER, '<CRLF®




MwINDEC-L1-DEr32-B

JERBIB.FLL

~3E3

<368

I~3=0~ 3~

Stk
WD LI LI LD

W b Inlt Il Bl [ ¢ 0

e
oNswWwne—O0OWw

J
(9
e

7387
7388
7389
7330
7391
7392
7393
7394
7335

7396
r3°?
7398
7399
7400
7401
7402
7403
744
7405
7406
7407
7408
7409
7410
7411
7812
7413
7914
7415
7416
7417
7418

045244
QuSEEz
Q45260
045263
045270

Q45440

QuSuNG
045454
045462
Q45470
Q45476
Q45504

oo
N
nun
[
L.

045516
g4s524

L12
MalYll 2
ROJTINE

- - ana =@ a9 ey A’.-

.
da - o™ .-i- . s M ‘\0 [ ~F=T

DOUBLE LENGTm ZINGS) < 1773 3sll: :J‘.EP.

C47ill 042803 Q251240
43505 (CS1S)1 Q42524
02el2e 200

100 020124 044124
020105 0O40SIS 047111
046440 84550
02013] 0421l
Q47527 Q04elee
044810 04M107
052131 026105
05110
C4410
0cklee
042101 047111
23101
050040
g47l2e
O44103

123
020104
041440
020104
gsllee

020040
004456
C40440
004456
004456
051508
CHE4YY4H
04844E
345446

GoM
00e

C45511
Q45511
051139
Q4SElB
001232
001240
045516
Q45516

045516

p°o i: v 732)

041040
0SC040

*CHECKER,®

Q44510

046125 .RSCIZ
042526
042523
042440
0000S6

052123
QubllM
041520
Q40524
CE11C4

000

047101
051117

Q42524
Q40503
020124
040504
042191
027123

DHI4T: .ASCIZ TEST. "<TRB> "CALL RT PC.

OH141=0H140
DHi42=DH140
DH143=DH140
DF140: .BYTE

M
(& ]
w

200 4,2.0.2

DF141=DF 140
DF142=0F 140
OF 143=0F 140

.EVEN

001236 DTi40: .WORD  S$TMPJ,$ERRPC,$TMP2,$TMF3,0

Q01116
000000

DT141=DT140
DT142=0DT140
DT143=DTI40

"SHCULD HAVE CAUSCD AN ERROR.®

"<TAB>'DATA. "

30-CEC-78 11:48 FRIE 124

"AT THE MAIN MEMCRr ODD WORC, HIGH BYTE, PARITY °

(CRLF>* RERDING R DATR PATTERN WHICH °

<TAB> "ROCRESS.’
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YRAINGEC-1L-CErE0-8

JEkBIS

~419
T4z
T42l
THee
7423
THcY
TH25
426
w427
428
429
7430
7431
7432
7433
TH3Y
7438
7436
7437
7438
7439
74940
441
7442
7442
Uy
445
2448,
7447
7948
7449
7450
7451
452
7483
7454
7435
7456
7457
74E8
7458
7480
7461
7462
7463
7464
7465
7486
7467
7468
7469
7470
7471
7472
7473
7474
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LI
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045530
Q45836
O45S4Y
Q45552
Q4SSE0
Q45566
Q4S5S4
045602
Q43610
045613
045620
045626
C4sb34
045642
Q45650
Q45656
Q4See4

Q4S667
Q45674
Q45702
Q45710
Q4E71b
Q45722
045730
045736
Q45744
045752
Q45760
Q45766
Q45774
Que0ce
046006
046014
Q46022
046030
046036

Q46041
046046
046054
Q46062
046070
046076
046104
C4bll2
046116
046124
Qus132
046140
046146
046154
Q46162
046170
046176

H- -
(YOI P 4

051105
042522
051105
020124
047185
052040
051525
044524
052125

200
020116
051505
04151
052517
053301
042515
027124

195
051040
O4e5Se4
052123
Q42514
040600
041440
043516
Q46511
020124
051105
g42522
051105
046125
g40s10
042505
020124
030040
027060

103
046117
051511
042040
04eS14
051520
052123
042514
040600
020120
051122
052111
020124
020124
042510
0Slle4
043505

POP 11 70 Salhe ClmaMST
<ENGTH BIMRRY T2 237AL RS

04782
044507
052040
0405827
g41101
020117
020105
Q4esls

oS4
052101
042101
020123
020110
042l iy
020108
020104

000

051122
Q43505
0e0lee
043040
027104
052106
052501
C40440
020105
44124
Q47522
044507
051450
020104
042526
020116
047524
030060

000

047117
051040
042524
051511
052040
020054
043040
027104
052040
041517
042105
020110
020060
047111
041440
046117
0Sisi!

020122
gs2ia3
031505
020123
042514
g40S03
020101
047440

040440
051104
Cy4127
044123
Q44040
C44524
05es17

0S1117
051511
04254
044501

051105
044523
052040
0SeS1?
020105
0eglz2
052123
047510

041040
042523
C35040
030060

0S1le4
043505
026122
Q41101
o405Se2
O4e524
044501

g40s22
052503
053440
044502
042523
052040
047117
0S1040
042524

EM122:

EM133:

EM134:

.RSCIZ

.RSCII

.RECII

.RECIZ

.ASCII

.ASCIZ

Ml2
T NACYIL 27:732) 20-DEC-76 11:48 FRGE 12
NERT ROUTINE

"ERSOR REGISTER TEST wAS UNARBLE TC CAUSE R TIME JJ7.°

«CRLF>"AT AN ADCRESS WHICH SHOULD HAVE TIMED OUT.’

"ERROR REGISTER TEST FAILED.®

<CRLF>"RFTER CRUSING R TIME OUT THE ERROR REGISTER SHOULD '’

"HAVE BEEN SET TO : 00000C.°

"CONTROL REGISTER, DISARBLE TRAFS, TEST FARILED.®

<CRLF>'R TRAP OCCURKED WITH QIT O SET IN THE CONTROL REGISTER.®
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Ty7S
7476
7477
7478
7479
7480
7481
7482
7483
484
7485
748&
7487
7488
7489
.4?0
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7517

DEKBCB.PLL

Qub204

46207

46214
Qubeee
Q46230
gue236
gub2yM
Q46252
Q46254
046262
g4e270
046276
0462304
046312
046320
046326
046333
046340
046346
Q46354
Q46362
046370

Q46372
C46400
048406
C46414
Q46422
046430
048436
046444
Q4eYSe

C4B45E
046464
046472
045500
046506
046514
Q46522
046530
Q46531
046536
04654
Q46552
046560
046566
046574
O4B602
046610
Q4E611
46616

MRINDEC-1.-DEVBC-B

POP 11T

- ."‘

L

O0UBLE LENGTH °"‘Q T

g27122

108
051040
042524
041517
020054
043040
027104
G4C500
043040
043516
044524
051105
020CS4
052040
051128

192
Q42524
051501
051117
054514
000056

052600
041505
050103
047522
050101
047524
g47524
0531e2
024464

020040
004456
050125
051531
O40440
041411
052101

051040

000

0S1lae
Q43505
Qaela2
020113
042524
044801

052106
051117
Q46440
Q46120
047522
053524
042510
051117
Q43505
051522
O4444C
Q42522
051440

042516
04e5e4
020125
020122
042520
053040
020122
Q41505
00004l

042524
043440
004456
041511
042104
046101
050040

052040
041411
052101
O4e4il
040440
Q42522
040522
050040

0Sllee
043505

051105
Q44503
Q4eles
0e010¢S
051See
026117
042440

040
BS1511
053440
051516
052103
052105

050130
020:04
051105
0Slia4
020104
041505
051105
024040

052123
047522
044120
046101
027122
020114
027103

051505
046101
050040
0S1lee
Q42104
027107
020120
027103

051117
00005k
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EMIEC:
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STIC BART | MACYLL 27.7321 22-DE7-7h  11:48 FRGE (32
RSCIT ONJERT RCUTINE

LRSI ERRON REGISTER, LCIK P, TEST FAI ED.®

JASIII «CRUFUTAFTER FORCING MULTIPLE ERRORS, TWO, THE ERRCR °

"ReGISTERS WHS INSCRRECTLY SET.

D
tn
)
>
(]

«CRLF> *UNEXPECTED CPU ERROR TRAPPED TO VECTCR ERRVEC (1!’

I
o)
(g8
»-—e
~N

: THESE ARE DRTA HERDERS:

CHl:

DHI4:

JRSCIZ * TEST.'(TAB>' GROUP.'<TAB>'PHYSICAL ADDR.’<TAB>'CALL RT PC.°’

LASCIT ' TEST.’<TAB>'CALL AT PC.'<ThB>’ERRCR RDDR REG.'

.ASCII <TAB»'TRAP AT PC. < TAB>

.ASCIZ 'ERROR REG.°
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o4BE3Y  JZoo4] 292829 J82.22 WIS LASIID T TEET.'TRe TlAl. T Bl

owEESZ COw¥bE  JHCS03 oeblld

SHEEMD  QNC=MC Celiavw (Witzl

O4sb4e 00C0SE

Q46650 Q2CCHD 042Sg4 282183 CT-8S:  (ASIIZ ° TEST. TRZ CTRMF RT PL.T TRE.TlELl AT PRI TR2 CREG RILRESS.C

J4e6SH 004456 QOSllev JSOIC0)

Dubbbd Q40440 02014 J+iSeld

O46s72 (004456 Q4GS03 Juel4

04€700 040440 320124 (0Oitel

Swe706 OC44S86 Q42522 2J201C7

cHdr 14 Q4218 0SIlTw CSIECE

S4eTe2 027123 oiejs
SSESEd CHSB=CHSS
i L1 CHS?=CHES
o=EESC DHEQ=DHSS
SHBBEC UHE 1 =0HES
J4ee€s DHE2=DHES

Cu4e7as 4G 0S2240 Q51508 OCMe3:  LRSCID ° TEST.'(«TAB "CALL AT PC. ' <TRB» "CONTROL.®
C4e732 027124 Q41411 046101
046740 020114 (052101 050040
046746 027103 041411 047117
Q4e7S4 0OSiled 0M6117 056

046781 115 0O4450! 0S2llse LRSIIZ "MAINT,"<TARB>' (DATA REMD FROM ERCH REGISTER:®
046766 004456 Q42050 052101

046774 020101 042522 042101

g47C02 O4304C 047522 Q20115

047010 0Q40S0S Q44103 051040

047016 043505 0S1511 0O4z2Sed

047024 024522 000

TEST."«TAB> "CALL AT PC.*<TR3'CCNTRCL REGISTER CATR.®

w
»
(-
~N

Q47027 040 052040 051505 OHEY: .
047034 027129 041411 096101
047042 020114 052101 050040
047050 027103 Q41411 047117
047056 O0S1i24 046117 G£S51040
047064 043505 051511 042524
047072 020122 040504 O04GS2

47102 020040 042524 052123 CHeS: .ASCIZ ° TEST.'<TAB»'CALL AT PC.°<TAB>°LOW ORC.<TABY 'WIGH GRD."
047110 004456 040503 0946114
047116 Q40440 020124 041520
047124 004456 047514 020127
047132 051117 027104 044011
Q47140 093511 020110 CS1117

047150 024011 040504 040Sz24 .HSCIZ <«TRB»'(ORTA RERD FROM ADR. REG.)’
047156 0QS1040 040505 020104
047164 051106 (QO4ES17 CHO440
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NTEMN
047242
047244
o47ese

Q47257
Q47 2EH
g47rer2
047300
047306
Q47314
Q47322
047330
047331
Q47336
047344
47352

C47354
047362
047370
047376
D47404
g47410
047416
047424
047432
047440
047446

047451
0474586
047464
047472

-a = E
WY e

- g -
oSlicH

8=710v

020040
0044Se
Q40440
003455
027108
027104
gu24ll
O42524

g4g
ca71iav
G201 1M
027103
042524
Q43508
0Me517

110
051811
044557
002056
Q47257
47257
c4res?
CH7257

047es7

020114
027103

D47354

Fn: 1y me asa =
» -

cENaTH SINhas T

L
222056

guasaM
CNCSS

0201cM
gelier
0SiCil

250139
027134

QcaC4]
04141l
052191

052111
Jelia3
352123

Q425eM
040S03
02014
043440
DO4456

0S1104
050011
047122
047503
020114

0C0

052040
O41411
0s210!

000

- -

- - -
g--ﬁ.
- - o b b

Cre—=fus—fu
"N IO L

o= (flo—p -

QIO
Lurs 2

gS182S
guelill
GSGON0
052101
0S1040
0511086
042510

Que4S?
Q425z2
051105

gs521e3
Q4sll4
041520
047522

051505
052101
044440
052116
W

051505
046101
050040

------------

oret: =St
HSolc
Chev .RECIL
LRESIZ
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OSOIES 040 052040 051505 04:31: .ASIID * TEST.'(TAD'CALL AT PI.':RB>'TRAP AT PC.' (TAD)
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050214 C20120 052101 0SGCHC

050022 027103 __ 0il . .
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DF14  0S0411 846 77528
DFI40 045511 §97 74008 7403 7405 7407
DFIs1 = Q45511 900  7403%
DF142 = Q45511 993  740Sa
CF143 = 045511 a0k 7407s
OFIS (S04l £43  7755s
CF150 050575 321  785Gs
CFSS 050420 741 77578 7760 772 TTRM  77BB TTBQ
CFS& = 050420 744 77608
CF57 = DS0429 47 77628
DF60 = 050420 750 77648
OFB] = 050420 753 77668
CFe2 = 050420 756 77688
OF63 350424 763 77708 7773 7S T 7779 778L 7Bl 77ss 7@ 7789
DFEY = 050424 762 7773%
OFES = 050424 765 77758
CFEE = 050424 768 77778
OF57 = 150424 771 7779
OF70 = J5042d4 774 7781
OF71 = 050424 777  ?783s
DF7Z = 050424 780 77858
DF73 = 050424 783  7787s
OF74 = OSO42w 786 7789
0F75 050431 730  779ls 7794 7802
DF76 = 050431 793  7794s
CF77  0OSO436 796 77968
DH1 046456 607  7S1ls
DH117 = Q47354 BYS 76428
OH120 Q47475 B48  7644s
OH121 047551 851 7653
CH12Z2 047613 854 76808
DK123 (047675 857 76708
DH124 = 046531 860 7677%
DH12S Q47735 76798 7722

CHick Q47772 76858 7724




M1l3

MR INCEC-1!-DErBC-E EoP 11 T2 cacHE ZIlAdNSTIo FRAT L FRCY1L 27:732, 30-TEC-TB 11:48 FALGE 43
DEKECB.PLL CRJISS REFERENCE TSBLE =-- LSER SYMIC.ES

CH12T 050045 63 b3S

M130  G5JICT 82 ~ro2w

DH131 0s016S 9;_6 7(12.

DH132 = QY7735 379 7722s

DH133 = Q47772 8382 Tl ]

DH134  0SO24M 885 rrchs

DH135 = J4745] 988 77368

DHi4  04BS3I g4 7519k B7T o
OHIND  C4SH4B 537 73878 73%4 7395 ¢ 3338
oHI141 = Q45445 320 732948

D142 = Q4SH4B 02 73968

DHIY3 = Q45446 306 73388

DHIS™  QY&62Y c:3  7B3lw

D4150 05032l 921 77388

DHES CNBEED el 7S3b% 7S4S 7847 7549 7551 7553
DHSE = D46650 744 75458

DHS? = Q46650 747 75478

CHEO = (0468650 a0 75498

DHEl = Q48650 7583 7551#

CHE2 = QN6BE0D 7Sb 75534

D463 g4572s 759 75554

OHbY 097027 7ee 75684

DMBS 087102 7BS 75774%

DHEB 047204 768 7590¢

DHE? Q47257 77l 75998 7blc 7el4 7816 7618 7620
CH?0 = Q047257 F& 76124

OH7! = 0847257 7e? 76148

OH72 = Q47257 780 76164

DH73 = Q87257 783 7618s

CH74Y = 047257 786 76208

DHZS 047354 790 76228 7634 TEY2

DH7& = 047354 793 76344

DN77 047451 796 76368 7736

DISPLA 001142 5298 9S4 Sb2%¥ SHO7»  SH29%
DTSPRE  00Q174 4gse 962

DSWR = 177570 08 Ses8 353

DT1 650602 607 78624

PT117 = 0350734 84S 79208

DT120 05077% 248 792248

D712l 051066 851 7936

OTlee 051100 B854 79398 7942

D713 = 0S1100 857 79428

DTied4 0Sl1lle 860 7944 4%

0T125 051132 79488 795S 7955

OTlee OSliNe 79518 7987

D7ie? = 051132 869 79558

DT130 0OS1ie4 872 7957 %

DT131 051176 876 796048

DTi32 = 051132 879 79658

DT133 = 0S1142 882 7967 %

DTI34 0OSleed 885 7969

DT13S 0Siew 888 78738

DTN 0S0614 e40 7865%

DT140 04SS16 897 7410% 7413 7418 7417
DTI4] = O4SSip 900 74138

DTi42 = Q45516 903 7415




. MAINDEC-11-DEK2

DEKBCB.PLL
DT1I43 = 048516
oTiS SUBQD
pTiS0 0OSler:2
n1ss 050636
DTSe = 050636
DYS? = 0S0636
UTED = 050636
DT6l = 050635
OTs2 = 050636
C763 0S06S0
DTEN 050662
DTES 050672
DYEL CSO70M4
DT&7 = (050662
DT70 = (0S0662
DT?1 = 0S0662
D772 = QSO6E2
DT13 = QS06kE
778 = QS0f el
DT?S 05020
oI7h 05073y
oT7? £507s0
EMTVEC= 000030
EM] 035108
EMLI17  QM41B57
EMi20 042006
EMI21 Q42221
eMiZ2 042422
EMle3  O4est2
EMI2Y 042753
EMI27 043!6l
EMI30 043343
EMI31  D4341S
EM132  0N4SS30
EMI33  0N5667
EMI34 046041
EMI3S 046207
EMIN 035172
EMINO0  043b6M2
EMIN] 044203
EMIY2 O44S43
EMIY3 045105
EML 035231
EMISO (046372
EMSS 035301
EMSE 035445
EMS? 03Skl2
EME0 035734
EME1 036060
EMER 036210
EME3 036336
EMEY 03655S
EMES 036752
EMBB 037335
EMB7 027417
£M70 037634

» .-

-B BCO Il TC talM
Ross REFERENCE TRELE
S26 4178
£43 7SpBe
321 79728
41 TE71s
74y 78748
47 78768
~<0 78788
<3 78808
3] 788248
+59 72844
TE2 78878
78S 78S0%
L8 78938
71 78963
7Ty 78988
Te? 79008s
780 79028
783 79048
786 79064
780 7908
733 79118
796 79143
19Ss 937%
807 6579
845 70304
848 70478
851 70738
854 7097
857 71138
80 71378
869 71618
§72 7182%
876 71918
87 74204
882 7438%
88S 74584%
888 74774%
640 6SS0#
897 72188
900 72608
03 7302%
906 7345%
643 BS97%
921 7499%
741 604
744 bb23s
747 bby2H
750 bb5B#
753 66748
756 bb3ls
758 6708#
762 67348
765 6757%
768 6802H
771 e8l2H
774 £838#

e S —— - ———— - -

- emygma,

L ~iMu ‘;S

v 8T
+836 rE38
7920
9382

878

9

N13

MACYLL 27.722)

7280

7902

7382

7304

3C-CEL-TB

79C5

1i:48 FRGE IEC




14
MasNCEs-li-TEr32-2 BIE 1. 2 IQImE DiRaNISTIC SRR MAIYLL 2T IS, E0-nEI-Te [l:MB BLGE (S
CENEIE.SLL JSI3S REFIRENIE TIILE -- U3ER ivII S
i o Y- P L
S-S ok iy T30 E32(s
Evrs  2s2e:2 S2  E3cES
vy J4ICTE “S¢ £3E3
EMTS D432 T8 £33 TILC
EMB = JHi382 ~33  7Ji0s
Ever Dwig3l ~S6 7012w
ERRNG 22322 SSw. 83748
ERQVEC= 02020 i8S} SEZe 352 (D2I1s  llZd IDES® LIS Ieke  CeT ZeZis  eZiZe  IIIT
£3cSe  E370s  £373e  58C3e
ERTYPE J3:362 €.33  £83] ECESs
ERTI  23i4e+ E.!S8 &179 ,
ERT2  C31eTE E113  Elgd B34 gld42 e~ BlED 189 BITI2s
ERTY g3:7cz ElS4  &lres
ERT4  C3i7iz £l.3 €78 tlels
ERTS  C3lTiw £2S3 61828 L _ R L . _
NS = sesaer _ +24 973 8764  §788  &7%p 5787 &§75Q@ STl S7e2  §7e4 5785 ETES §7%7
ETE8 5789  S770 771 €772
HIADRS= (TTTeE 2078 1080 1170 2022 2086 2084 2102 217 2180 2188 2255 2s84 2272
2342 2351 2359 242 437 2448 28l 2825 2533 2505 261! 2619 2701
i3 2718 2800 260 e]7 2899 2908 2916 2398 305 3018 3097  310e
2il4 319 3205 3213 3295 3304 33l 3[4 3403 M 3519 3837 3545
331 340 2 3\48 3743 3782 3760 3864 383 3971 3985 3374 3382 4076
4086 4093 4187 4196 204 4294  M3I2 4320 4377 4<42 4807 4gC8 4620
. ) 829 4748 4760 4769  s889 480! 4910 803 SC43 €082 8677
mlfFoa 31280 10be#  1i8S#% 8930 G598
HIRF 2 021074 £3748
«IMF_G [3157C 1086% I4!3% ]BIS* 5958 59728
WSIMFL 2 021104 1316 1786% 1813 5978 ) ‘
HITMIC= 177722 2lis 1035 1084 1265 1278 1291 1282 1378 1388 1482 1475 1486 1498
1858 1568 1579 189} 1663 1650 1878 13 2865 2784 2383 292  3Cs!
2160 3259 335 4413 4478
SMRANG  03282] €32  B413s
HT = 00001l 9cs 66835 5576
:0TVEC= 000020 1938 935  Q3¢s
J = 000001 10148
JADONE  0ON0S0 i039 1095
JRERR  003E16 1028 10448
JAERRD 0023E2% 10468 1049
JGERR1 0030 1045 10488
JAERR? 003706 1058 10608
JAERR3 003726 1061 10668
JRERRY 003746 1067  1072s
JAERRE 003766 1073 1078%
JRERMG 004006 1079  1084s#
JRERR7 004026 108 1090
JGERRY 004030 1068 1064 1070 1676 1082 1088 1092%
JATMP (003614 1024% 1038 10418 1046
JAl 003564 1028  1030s 1036
J62 003670 10348 1048 1093
JA3 002602 1038s
J8 = 000002 110648
JBCONE 004200 1120 1132 1123s
JEERR1 CO4I3d 11268
SBERRZ Q04lp4 1124  1134s
281 004102 1115 11llés

- - - - - - —r - . - — . e . G- o E—— o ...._—__.]



. & - . -- - o e - - - e aen @ e - e

c14

MQINCEC-11-CEWSI-E | 3I% 11 TooIiIWE IISGMISTII SRRT Mal1l4 @7 732, 22-IEC-TE
. DERBIS. Pl JR033 REFERENWE TRILE -- L3ES EYMEIS

sB2 ggdias Y

> _ = £JcC03 1ie8
JSoINE 304342 ST 184 IETe
JeERRL  QO4E? 72 Y

(31 00424 1168 LiE8s

I52  QCueed 11738 7

7 200004 1143 12c2s

JODGNE Q044D 823 12318

JOERR]  00W432 1233 12eds

I8l DO4ND4 1213 1248 123}

02 00424 ieis (230

KA__ = 300006 13418

KADONE 005320 1352 1410

KF 05344 412 14168

«RD3 005362 1414 1417 1419

KRERRL 008253 354 13%s
. KRERR2 005266 1378 14018

KRERRI 00S3TH i231 14068

KRFLG 005246 1350% 13948 1399+  I<4C4e 1429 Q411 41k

KR] Q0E04E 13518 1382

KR2  0OCSC7C 1383 13568 1357

KA3  DOEIlE 13E68 1400

K4 005142 i3b8 13708 1371

KRS 005170 1379 1405

KR 09521 1381 1383 1384

KB = 000005 12448 1793

KBOONE  QON75H 1893  1313s

KBD2 Q04776 131 13208

KBD3 008012 1321 1324

KBERR: 04704 1266 12988

KBERR2 0C4722 1279 1303s

KBERR3 004740 232 1308s

KBFLG 004732 1253+ 12968 1201  130e# 1311s 1314 1320

KB] 004514 13548 1255

k82 004540 1257 1253w 1260

kB3  0C45ke 13688 1302

KBY 004606 1270 12788 1273

KBS 004620 iesls 1307

K36 004BSY 1283  1285s 1286

KC = 009011 16228 _

KCCON  00B736 1631# 1651  i74ls  i744¢  17SOs (783

KCOONE 007050 1738 17898

KCERR 007020 1728 17828

“CEQ 007004 1717 1724  177Ss 7922

¥CEl  0070Ct 17768 7925

K(Ee 007010 17778 7927

KCE3 007012 17788 7929

KCEY 007014 17798 793i

¥CES 007016 17808 7933

KCFLGI 006740 1632% 1736% 17528

KCPTR  00E742 1634% 1648 1714  173l# 1732 17Sus

k(RO 006770 1706 1723 17688 7922

KCRl  0CE772 1708 17638 7925

KCR2  COE77M 1709« 17708 7927

KCR2  DOE776 1710% 17718 7929

KR4 007500 1711 17728 7921

) 3}
(L2
(1)

- - - e % e - —



i L*
' b

R P T DO TR BB 1L T2 lmowmE JiRaNISTIL FeRT vialesl E7TIR) T-TET-TE li:d4E BALE lS:

CQExBIE. Pl RIS RECERENCE TmELE == _EER SMZILE

noRS .o —wt IT.2%  17%3e TS32

ke TBL CJ&:*“ 2§3f 1:578

Kot JI6785 Mo 1;5&. - -

Aol go831e £330 1742 P

th 206 l§§§ 16358 bl

Keld COBSM 17358

kEig  EDeEL3 irise 1721

Kesid  COBENE 17288 ITE3

Foid a068E2 \rer 17298

K;ls 0CE6SY 2:3£l 1787

Kvls 035?13 1i3( 17“0.

Kel? poged 170 17448

KCZ 006410 16838 16B!

KC2.8  00pulb 1852 1654 16sbs

k(3 00g4s2 1649 1664 18788

K§4 J3b4be 1679 1828

k&S D0EY7e 1£83 16868

K:é 0CeS02 687 1690s

K{. 00&51; 1691 1694

Ko8 o0ss2e 695 1698

KL gCeS3e 633 17028

KD = 000007 19368

KIOPRARD= 172360 3638

KDPRR1= 172362 3E4s

KCPAR2= 172364 3658

KDPRR3= 172366 2568

KDPARY= 172370 67

KDPRRS= 172372 3t8s

KDPHRb= 172374 3558

KOPRR7= 172376 3708

KOPORO= 172320 3418

KOPDR1= 172222 3428

KDPDRe= 172324 3438

KDPDR3= 172326 3448

KOPDRM= 172330 3458

¥DPORS= 172332 3468

KDPDRB= 172334 47s

KDPDR7= 172336 3488 _

KE = 000010 1831 1793

KERSTK= 001100 gls

KF = 000013 18338

YFTMP1 007336 19198

(FTMFPZ2 007340 1842 19208

KFl 007144 18428

FFe 007226 1851 18708

KF3 007264 1877 18868

KF4 007334 1939 19178

KFS 007342 1917 1922

KIPARO= 172340 3S2s 346l 3576 3684 3796 3507 4218 4129 4243 4664 484 4345 8216

KIPAR]l= 172342 3538

KIPARZ2= 172344 3C4s

KIPAR3= 172346 QSSI

KI1PRRY= 172350 3568

¥IPARS= 172352 578

rIPHERE= 172354 J5E8 =zt




ELlY

VRINCES=1i-DEPSI-S FOP 11 TJ c=okt DImaNISTIC BRRT | MecY1l 27 T32)  33-CEC-785  1i:48 FalE lfe
JEKESS.PLL oSS REFERENCE TRELE -~ USER SYMBC.S
1PaRT= 1TE3SH 259
KIPDRJ= 172320 3308 3483 3878 3686 798 3359 4Ceo 4121 $z4E “$ezt -Gt -3
kIPDRl‘ 172302 21
na- 172304 3@:
R 7 08 28
= 17231 ] )
172312 33Ss
k*PDRs- 172314 268
KIPDR7= 172316 3378
«SP_ =~30C006 1168
KTMPID 008706 xscgc
KTMEIE (06236 18028
KTMP2C 035710 1498 15108
KTMP2E Q06240 1541 16038
KV = DOCON4 43378
kVDONE 022508 4373 Y3813
KVERR 022446 4349 42728
KV] 022430 4352 43598
KY2 022436 43628
KX = 0000M4S 43978
KXCSNE 022706 4431 Y4478
KXERR  DZ2t4Ss 4423 44378
KX 02e610 Y414 Y4228
KX2 022640 4408 Y4298
KY = 0QC0le 18098
KY] o0707e 1811 18138
KY2 007106 1814 18168
KZ = 000046 <4628
KZDONE 023106 4496 4ysizs
KZERR 023046 <488 4S07s
KZ1 023010 H479 4=87s
KZe 023C40 4473 44Q4p
K0 00c420 14488
KIE 005750 15418
K20 00546Y 14598
KzE 006014 16624
K3D 005524 1463 14708
K3t 006054 1556 15638
K<D 00SS?70 1476 14838
KHE 006120 1569 15768
KSD 00sS&30 1487 14948
KSE 006160 1580 1587s
kel 005700 1493 1499 106
FEE 006230 1586 1592 1599%
K70 00s71e 1507 15124
K7E 006242 1600 1e05s
F = 000012 98 5570 €57¢
LKS = (77846 92
{VES = 000103 1398 )
CACKRS= |777%0 2068 1027 1054 1169 2del 208s 2092 210! 2170 2178 2187 2254
c2e?l 2341 2349 2358 e4e? 43S Gl L] 2sls 2523 es3c 2e0! g
2700 2708 2717 2799 2807 2916 2898 2906 2918 2337 3008 3014
3104 3113 3195 3203 3212 3294 3302 3311 3393 340! 3410 3518
3543 3630 3£38 3647 3742 3750 3759 3853 3861 387 3964 397
4075 4083 40892 4186 4194 4203 4293 4311 4318 4376 Y44l 4506
4£07 4619 627 4739 4747 4759 U Y 4830 4888 4300 4908 SQz22

— s




VRTINS

-
& & - a

- )

------
-y -

------

ooa3td
2201
CaC0]E
UIQIEQ
po773C
007740
0077Se
0i001e
010034
007742

o
- & -l

170312

n

144

AN
4N fryr)

Poall )
(A4
-".
o -
(44 ]

FaARIATI I LRIV I
GUD U0 I
uwy - -=1-)fu0 &,
Al Il [VINTg1lY)
- L E B X |

cbd

OO N

N
»

Q%

Wer—-NLIOe=r— ~JIULI D
UG ODTVLIUIr—— £

(LU= £ T

- -

- -

1122
3052
4431
S906%
47 30#
2107
cbeb#*
3318#
YCB1x

2051
33E)
4573

4987 %
2194%
-85
3417
4172%

-----

z221
3984
4714

895}

2278
2884»
2544
4S6E#

ing £ Lo
SsEeE SuEs

(Lmuwir~3i1v
O~ L= (0 )

L DL

2305
3538
4330

S371s
2307
cl2c#
3616
453C»

g332
3708
4855

2365
2983#
3554
Y7CH#

c473
3820
4371

s
??éi

48714

£S65
3931
4397

2451 ¥
3092»
3I766¥
59778

LU
(D
~N
e L)
- -

N4 5 cuLimn
(I - (O (.

dil"sﬂiﬂlll
Sew® »

D= 0N

2656
4042
S039

2501+
3120%
3833+




2.

VRINGEL- 11 CELSI-Z S0 1l To Imemb JOIRGNIZTIC FeRT fwlole 2T T ZIAIETSTT Llier RLLE RS
cExB(8.7.. CRISE REFERENCE "RILE -- (2R 2MEILE
MAPH23= 17C316 4228
MAPHRN=s 173368 Sl
MAPHES= 170326 <248
MAPH26= 170332 <Ll
MAPHE7= 170338 <238
MAPH3 = 170216 4z
MRPH30= 170342 pch
MRPH3l= 170345 ~3Z8
MAPH32= 170352 4348
MAPHI3= 170358 wbs
MRPH3Y= 170362 S Xt
MRPH3S= 170386 4428
MAPH3b= 170372 it |
MAPH37= 17037¢ SRRl
MRPHY = 170222 S48
MAPHS = 17022k -Sc
MAPHE = 170232 <38
MAPH7 = 170236 HECS
MRPLD = 170200 44Ss
MRPLOO= 170200 3818 H43 3488 KN 3583 2E0] 3912 4223 4134 mZier HEL
MAPLOl= 170204 3538 447
MAPLO2= 170210 3258 449
MAPLO3= 170214 387 451
MAPLOY= 170229 3838 453
MAPLOS= 170224 3918 485
MRPLOG= 170230 3938 457
MAPLO7= 170234 3958 459
MRPL1 = 1702C4 4478
MAPL10= 170240 397s
MAPL1l= 170244 3398
MAPL12= 170250 4018
MAPL13= 170254 4338
MARPL14= 170250 40Ss
MAPL1S= 170264 4078
MAPL16= 170270 4038
MAPL17= 170274 4118
MRPL2 = 170210 4458
MAPL20= 170370 4138
MAPL21= 170304 HiSs
MAPLE2= 170310 4178
MAPL23= 170314 4igs
MRPL24= 170320 4218
MAPL2S= 170324 4238
MAPL26= 170330 4254
MAPL27= 170334 4274
MRPL3 = 17024 4Sls
MAPL30= 170340 4298
MAPL31= 170344 4318
MAPL32= 170350 433
MAPL33= 170354 4354
MAPL3Y= 170360 4378
MAPL3S= 170364 4394
MAPL3G6= 170370 Y41s
MAPL37= 170374 4438
MAPLY = 170220 4538

MAPLS = 170224 4ESa

- a Aee v =t e e c——y




MAINDEZ-1:-DEn3C-3 SOS 11 "D IAIRE SISGNIZTIC SART L MRIell ET . 3I-TEIATS 1L:48 FAGE 1IT
| 2ekBlS.Fi] o8ozs mETERENlE TaElE - L3ER £%3IlS
MAPLE = 170230 4s7e
 MAPL? = 173234 uSag
MAl 027426 1961  13%4s 37
M2 00744 13568
MAd  Q077R 1389 19378
M4 0C7S16 195§  22%s e028
= S3001E 2ig4e .
| MBOONE  £10435 EIET 2176 282 ZISTs
MBERRD 010236 3134 3153
MBI 010219 2138 Z1%58
'MB2 (10214 21478
B3 oiose 21524
MC_ = DDOOI7 22098 _ i
MCDONE 010752 224l zzeQ  Z2ee  2Ictiw
| MCERRD 010552 2219 22438
MCI 010824 2223  223a
M2 010830 22328
MC3 010534 25364
M0 = 000020 22338
MDDONE 011272 2328 2347 2353 233w
MDERRD 011072 3303 23304
MDI 011042 2307 2315k
MD2 011046 23174
¥03 011054 53238
E = G0002) 23908
MEDONE D11Ele 2414 2433 2433 z4Sua
EERRD 0,143 3339 24loe
MEPESE= TRRTSS 2088 I0e6  11eS*  20I14 2020 " 2087 €105 2159  2165% 2166
337 233 232 ouib

eg7b
2172 eldl 243 2249¢ 2250 2256
2422% 2423 2429 2448 2504 eslo 2535 c530 259% 2597 2603
25e2 2689 2b95% 2696 2702 2721 2788 279%4% 2795 2801 282] 2887 2833#
2834 2300 2519 2986 c2992# 2933 2999 3C18 3085 3091i* 3092 3038 3117
3184 3190 3191 3197 3216 3283 3289 3290 3296 3315 3382 3388% 3389
3395 3414 3511 3Se2 3531% 3832 3538 3519 3625 3526 3632 3651 3731
3737% 3738 3744 3763 384¢ J848% 3849 3855 3874 3953 3953# 3960 3366
3985 406H 4070% 407! 4077 4096 4175 4181% 4182 4188 4207 4287 4297
4306% 4307 4313 4378 Y443 4508 4597 4604 46l4x 4615 4621 4737 474y
4754 4755 Y7¢&1 4878 4285 4834  483b 4302 S020 5027 €037+ 5238 SCYY
5152 5159% 5183 5170 8273 5290¢  S2&+ €231+  SHE5»  £BEQ €875 S310%

MEL 011362 2394 2402

MER 011368 cHO44

ME3 011374 24098

MF = 000022 24668

MFDONE 012126 2502 252l 2527 25424
MFERRO 011726 247} 2S04

MF1 011674 2482 24838

MFe 011706 247S 2435s

MF3 011710 24978

MG = 000023 25544

MGDONE 02446 2588 2607 2el3 cecBs
MGERRO 0l2246 2566 2590s

MGl 012214 2568 2575

M3 Di2ee2 25784

MG 012230 25834

MH = 000024 26444

MHCOME 0123012 287 2706 crid 27274




114

YRINTEC-1.i-TER32-5 FS9 11 "L ISIWE IIAGMISTII FART . “RITil 27 "32) 20-TEC-TB  1i:48 PRGE 1S3

JENElE. Il JRIS3 SETERENGE TARLE -- J3ER SYMILLS

MaZRRD  i28.2 ZEs4 2689

M 12552 EEQ  3sTen

Me3 013574 ZE82e

MI~ = D0SD3S ZT43s )

MIDONE 013356 gT8E 280 E8I1  zEzoe

MIERRC Q13156 £7€3  2788s

MII 013136 STE§  2TTS

qIE “641‘10 g 31:

¥ ong §18953 SRE' ooy za 23S

MIERRC 013522 2852 2987

MI1 Q13502 2858  2874s

M2 013504 28508

MK = 000027 29418 i L

MKDONE  D1426& 2984 2003 3009 3

MKERRG 014066 2951 2356

MKI 014046 2957 2973

MK2 014050 2979y

®_ = 00003D 30408 A

M_DONE QIN4632 3083 3102 3108 2123s

MLERRD Q14432 3050  3085s

Ml DIws1e 3056 3072

M2 OI4414 3678

MMDES 031254 5766 BONSH

MMESRS 0320710 E024  B242s i i i i

MMRFLG  23:1Ce2 1068% 2089¥ Z173%¢ 2259 2346+ 2432*  252C» 2606 2705% 2824+ 2903¢  3002% 3101w
3200 3299 3393% 3540% 3b35% 3747# 3658  3988% 4080  4191¥ 4315k GE24x 47BN

A 490S® 5047 5337 5369
MMRFL2 C31CTE 2i08% 2195% 2279¢ 23p6¥ 2452k 2540  2e2e*  2725% 2824 2923  3022¢  3121%  3220%
- 3319« 34iB¥ 36SSe  37e7# 3878 3389« 4100%¥ 42Il¥ 4299 5975w

“MRY = ITTETZ 2318 235  2163* 2247# 2334 2420 2508 2694 2893 2792«  2891¢  2990% 3089
3188% 32987% 338b# 34Bl# 3529  3SIex  dpogdx 3704 3735 38i6s  39dcr  3927% 3957
4038®  4OBB* 4149%  9]70% U39  H3CHe  4eI2¥  47Ilx 4752 4827%  48S)¥ U893 49Ee
4934% 5035k 5307%  B2CS

MMRl = 177574 232y 236

MR2 = 177576 333 237

MMRZ = I72B.6 Z348 238 PlE4# 2248  2335*  g42i* 2509 2595+ 2834k 2793 2332 2991%  3090»
3189% 3288% 3387%¢ 3980¢ 3530% 3595¢  3b24s 3703+ 373be 3315k 3547 332es  2953#
3037% 4069 4149% H18D% U258+ 4305 9EI3*  47ICa 4753 4835 USSix  49%4x  43ETe
4993%  503k*  590B% .

MMSKIP= 104412 3443 3573 382 3794 3905 4O 4137 4a4l 4eB2 4802 43<3  ETeRs

MMVES = 000250 024

MN = 000031 3139

MNRNG 033423 5355  £399%

M0 = 000032 32388 N

MODONE (015542 3081 3300 3306 2321w

MGERRD 015342 3248 3293

MONF 031282 9g3x  §018* 6023w

MONTTY 031280 9g6¥ 6025 6031

MOl 015322 3254 3270

MO2 015324 32768

MP_ = 000033 33378 o

MPCONE 016106 330 3399 3MIT 3420

MPERRD 015708 3397 3382

MP ] N1E6EE 3353 2359

MS g 015670 337Cs




- - - - - . - P - . - . - ———— - ——— —

MAINCES-LL-DEr 30D BRE 1L "D I&ImE DIAANUETID SRET WU IT "I nelEteT -z fLz et
CDENESER.SLL SE223 GEFERENCE a3 E - lIFs Syris s

w3 = 220CH 4z308 N
 MIDoNE  2E3zc SIB] 436 <zl

MRERR 022125 “282 42538

3l 022106 42778

M2 p22142 4294 42878

Ma3 : <28 43028

M4 43 4304y

M35 RS <3188 W33 w623

M6 022312 4305  431cs

Mg = 032034 34398 »

MROONE 018536 3504 2841 RELTL |

MRERRD Q16330 3452 306

MR ] 016310 3c20

Mg 016342 3608  3%ilw

MR3 016432 3612 35274

MRY 01643E 3525  3%29s

MRS 016462 3535 3C44  3cSeg

MRE 016516 3633 3543s

MG = 000035 35638 o

MSDONE 017156 17 3630 3dd2 3857

MSERRD 01675E 3574  3619s

MSIZER (031276 €767  £0bls

MS1 016730 3800  3507s

MS2 016734 36098

MS3 01674C 35128

M7 = 000036 38728

MTRIO! 034212 E449y

MTALl 032280 62698 i

MTRI20 03417 E4b2s 7922

MTAIZ24 034400 £5048 7944

MTAIZE 034472 6518 7951

MTA131 034552 £5278 7960

MTAR134 034715 65488 7969

MTA135 034751 eSs4s 7972

MTQ17 032325 82778 6200

MTR20 03236! 62868

MTR2] 032370 boBSs

MTR43 032455 63028

MTAYS 032530 63118

MTRS 032176 62538

MTASO 032606 63238

MTR77 033534 E4268 7914

MTB120 034147 E4EBs 7925

MTB126 034520 652l 7951

MTB131 034624 65378 7%c

M"B]135 0350C! £Sb0s 7973

MTB17 022332 62794

MTB21 = 032325 53008

MTBYS 032556 631EH

MT877 033650 4298 7914

MTC120 034177 E474s 7927

MTC13] 034667 6S43s 7962

MTC13S 035023 ESeSs 7975

MTC17 032352 62838

MTCYS 022573 63208

MIC?77 033712 E43ts 7914

— — —— — - - - -



- - - - —— M e gE— ¢ ey o e g . - —— - P ——

C3INIEC=11eTDr 3013 S3T 1173 I8InE DIASMISTIC FRRT . MACYIL @7 22, 20-TEC-TE 148 BAGE il

PRI :3rzs RETERENIE TaIE -- SER SVMBLLS

NTOONE  3iT6s2 3729 M9 ITSH 37ESs

NI0120 3337 E4ds 7929

MTB135 035Er fcnis "9%S

MiDF . 033797 S T

MTERRD 017402 705 373l

MTE12Q 034257 g4gSs 93]

MTF120 G3NIAT E9d]s 7933 .

M16130 834337 54978 [93F  Te25 797 7329 TQal 7333

M1 017352 793 3700

MYE 17364 37244

M0 = 000O3r 37848

MUGONE 025222 3840 3859 3365 38908

MJERRC 030062 17 354

il Dl7r7 3821 3829

MU2 02000 38350

MV = 030040 38358

MVOONE  0206M2 3951 3970 3976 399lw

MVERRG  0209Mz 3328 3953

mvi . BE0416 3932 3940s

v 0204 33468

Md_ = 000041 4008 _

M4DONE 021262 4358 NO0Bl 437 41028

MJERRG (021062 4038 40EHs

mdl 021036 4gu3  u0S1s

M2 0210484 40578

MX = 000042 4117%

MXDONE 021702 4173 4152 4133 42138

MXERRG 021502 4150 4175w

Mxl 021436 4124 4ig2s

MX2 J24EH 41688

MCM1 = OGOCIY 4748 1954 1957 2062 2137 222 2306 2393 2474 567 2933 3705 437
4545 HE@3 4823  49B4  S0BB 5208

MIMD = 00CO1Y 4738 474 3599

M= 000047 45358

NADONE 023472 45E7 4591 4635 4p32w

NAl 023179 4551 4538w

NRLD 023452 JE16  4BD7H

e 023200 4Se0s 4599 HECS

NGl  023geb 4548 4570

N4 023250 4575 4582

NGS (23254 4584

NAE 023302 4572 459y

NA7 023326 4598 4B02s

NRB 023378 4500 YploH

NS 023416 46188 4BZE  uEl

NB~ = 0GOS HESZ S

NBOONE (24162 470¢E 6731 $7ES 4TTce

N8I (023650 4£83  YE3Ls

NB1O Q24142 4756 Y7678

NB2 023654 4EQBE  473]  «TE

NB3 02370z 4EBE  4705H

NBY 023740 4715 apreret

NES  Coazwd 47248

Ng 023772 4712 47248

NB7 024016 4738 475Zs

HB8 0240862 4740 HTESH

—_——— ——— —_ — e ——— e —



S e me @ e e e ——— v -

| MAINJES-11-DEKEC-B BOP {1 "L CAHME DIAGNISTIC SART L MRCY 1L ETT22,  22-CETSTE llieD FALE lEL
| DEKBIS.PLL OR35S REFERENCE TABLE -- JSER SYMEC.S
Ngq cg 6 26 47598 47eS 4770
NLDONE 0‘-’%&2 484T 68?2 §3TE 4313
S e S E
L
| NS o-quS 43408 4398 4826
NC3 024406 4228 4850
NCY 634442 498 48638
' NCS 054444 ~SESH
NCB 524472 4853  N4E7SH
| NC? 024516 4STY 483
NCB 224562 §881 4833
| N3 024606 48398 4903  49il
ND = [0Q3Se 43338
NDCONE (25366 4389  EDI4  5C48 505G
ND1 025054 4972  4379%
NDIDJ  [25346 5039 50508 A
NDz 025059 498l 5022  50z8
ND3 025108 4369 49918
NDH 025144 4338 5005
NDS 02515 50078
| ND& 025176 4935 5017
ND7 025222 5021 50234
NDB 02526E €023 50358 -
ND3 025312 50418 5051  SOS3
NMGONE 015176 3182 LDl 3207 32228
NMERRO Q1477¢ 3143 3IgYs
NM1 014756 3155 31718
NM2 0147E0 31774
NOCNC_ 031230 €010 60278
FARRCNT 031106 5092 5213 59884 _
PC  =x000007 119 5092% 5213* 5318% 5321% 5331* 5335% 5340  S433%  SS44x  GSG1¥  5558% 5572k
gc74¥ 58i0  SS44* 5331 5935%¢ £0Z2%  bl29*  BIN7#  B159*  BlES* E1B3* B228% 6236+
FDMSG] 032634 63284
POMSG2 033012 £3484
PIRQ = 177772 838
PIRGVE= 000240 2014
POWERM 032127 5803  6243%
PRO = 000000 122%
PRl = 000040 i23s
PR2 = 000100 124
PR3 = 000140 1258
PRY = 000200 1268
PRS = 000240 1274
PR6 = 000300 1288
PR? = 000340 1298
PS = 177776 CIY 87
PSW = 177776 878 5912
PWRVEC= 000024 1948 94l¥  942% S77Ex 5779% E57ES¥  5794s  SBOE* 5807
RESMON 031130 93 OOSH
RESREG= 104407 S7e28 SB43 6233
RESVEC= 000010 189
RSET = 104410 2111 2197 2281 2368 2454 2542 2629 2727 2826 2925 304 3123 3222

3321 3420 3548 3657 3769 3880 3991 4102 4213 4323 4381 447 4512
4632 4772 4913 S0SS 5177 5298 S764s 5892 6306 6029 6049
RO =%000C00 1018 108 988* 992% 1021% 1023% 1027# 103l 1034% 1035 1052 1054 1060




— e —— -

- - ———— - - ——— e w—— a—

n;N“EL-I cEr2l-B BOS 11 "0 JachE DIAGMIETIC FRRT w2111 2T T2, A0-DR(-TE lled2 segE iz
+ JEB{S.F11 ROSS REFERENCE TRzl -- LSER SYMBOLS

1066 1372 1078 1084 iligés 1113 1127 1.35 1169 1171 177 1.60
1211  121S% 2]t lea2#  1257%  1z59 127C+  le72 [882¢  123% 1383+ |3E8 I’QS*
1370 138i% 1383 I1448% 449+ (457 1454 1S4]1#%  IS42% 1543 {547 1E41+  1EY
1643%  ]£55 16S6# 1659 1660* 182+ 1705+ 1706 17iS¢ |7iB8% 1719¢ 1720 1723¢
26 1842» 18462 184/ 1849 1853 1857 1663 1871 1873 1879 1962% 1972
4ble  J473%¥ 3474+ 3477#  JS7h# 3583+ 3589  3592%  3684x 3696+ 3697%  3700% 3796
3808* 3809% 3B812¥ 3907% 3919% 5320# 3923% 40I8%  uJ30#  4O2i¥  HO34E 4129+  4l4l#
Hi42#  4145%  H243x  H4249®  42S0x  4251¥  4252%  4253% 4254 42SS#  H2ChHR  Y2Bb* 4273
$408%  §409 4419 4416 4473% 447+ 4475 4481 4Eb4x  4676%  4B77#  4BEBO®  4534%
4BlS#  HEI7®  4820%  494Sx  49S7¥  4958%  43blx  5089x 5104 SllM S1es 5135 5172
Si74%  S210%  Sge5 5235 5246 5256 5293 5c295% S3cR* 5332% 8335 47 c503#
8527 5S28% 5529 S632%  SBeS S5678% 5682 5698 €699 67iex 5731 5732% 5733
C7S4®  S5735% 5736 5737 5780 5805% 5B833% 5837 cg47#  SB49#  S5@GCl#  S5869#  S870
S872¢ SB73 5930 6C0S%  6008% 6003 t06l 6063% EOB4+  b0BS* 6068* H369% BO71%
607 6075 o078% 6087 6088* 6083 6£095» E£095* 60S7¢ 6098 6104 blll bllyx
5512* Eéfg bleb 6136 6143 6149 b156 bled bl76% biB2% £207% £208% 6209#
b

Rl =%.00C301 102# 110 959 991% 1020 1022% llz22* 1123 1128 1170 1173 1178 1216%

1218 1226 1258%  1260% 1271% 1273%  (2B84%  l2Bbx  1354%  1357#%#  1369% 1371%  1382%
1384+ 145%! 1426* 1452 1460 148; 1485 "O43%  1S44% 1G4S 135; 1554 157
1707% 1708 L% 17248 1726 1847%  1848% 190

1304 1911 1959%  1965* 1366 1967% 1972 1388 2147 2232 2317 2404 2434
2578 J469%  3470% 3471 3584#  3585% 3586 3609 3692% 3693% 3694 3719 3804+
380S* 3806 3915% 3916% 3917 4026% 4027% 4028 4137% 4138%# 4139 Yo4yx 4247
4362 4560 4584 Yp72%  HB673% 4674 4698 474 48lcx  4B13*  4BlM 4840 4865
4953%  49S4® 4955 4981 5007 Sl03% 5104 S106 Sla4# SloS* S1¢8 S224#  S5225%
See? Se4sSk  Scubs 5249 S479 SS02%  SkBS Se82% 5683 5687 S711% 5781 S804#
S829% 5833 S834®  SB4bx S5848%  S850% 5988% 5930 S993%  6014* 8016 6062 50E6%
6070% E07?7% 6110 blilex Bl17 blae bl2s 6138 6145 &1S1 6164 6177 6181+#

.R10  =%3000090 1094
R1!  =4000001 l
R12 =%000002 l
R13  =%000003 1
R1§  =%000004 1
R1S  =%00000S i

Re =#%000022 111 930#% 93] 1212% 121§ 1217 le2ls 1225 1265%  1278%  1291x 1299
1304 1303 136ex 1363 1376% 1377 1389 1390 1397 1402 1407 1454»  J455%
1456 1473 1474 1497 1547%  1548%  1S49 1566 1567 1550 1640%  1BY4S 1648+
16S3*%  1657% 1690% 1709 1716% 1721%  1725# éiaqi 1849%  18S0* 1902 1904 1813

1966% 1397 2002 2061%  206S5% 2066% 213b# Yo% 2I1S0x 222l% 2231% 2234% 2305+
2316% 2320% 23%x 2403% 2406% 2473% 2490x 249l c492%  2676%  2580%  2656% 2675%
cb76%  2755%  2774¥  2775%  28S4® 2873 2B74%#  2953% 2972% 2973%  3052% 3071x  3072%
3151« 3170% 3171% 3250% 3269% 3270% 3349%  3368% 3369%  3J4b3¥  3468x  347B% 3484«
2486%  3489%  3578%  35B3% 3533  3598%  3608% 3610% 3686  3691%  3701% 3708% 3718%
3720% 3798% 3803* 3813% 3820% 3830% 3831% 3909%  3914x  3924*  3931%  3ix 394«
4020%  4025%  4O35%  4Oue¥  4O0S2®  HOS3#  H131¥ 4136 HINE¥  Y4IS3®  H163¥  YIb4E  H24SH
Y4247%  H43S1¥ 4360*¥ H3EB¥  4N26#  YyoBE  H429%  HM9lx  44Q3¥  44YQY¥  yS50%  4SS9E  Y4SH1#
4YS74%  4CB3*  45BS%  46bb# 4671%  4EBI®  4EBB¥  HEQI7¥  H4E99x  H7IY¥  4723#  4725%  4BOG#
4Blix 4B2l1% 4B30% 4B39% 4B4l#  4BSS*  4BEH®  4BbE*  4I47¥  49S2¥  H962¥ 4971 49BO#
4982% 4997% 5006* S008# 5093 S099% 5105 5109 S110# Slcox  5127# 51§0! S131#
5214 S220% Secb® S230% 5231%  So43*  Seu48k 5251 5252 5430 SS0l%  SB70 S681 #
Se85% 5688 5695%  5b%6* 5697 S702% S710% 5782 6803*% 5835% 5836 S837x 5852

. £853% 5989#% S5992%  pOIS* 60lb# B219% 6220% 6223*%  B22S

~3 =.220002 1044 l1e 1217% 1218% 1219 1ee7 1470%  1N71% 1472 1479 14942 1495 496
1802 1S63%  1564* 1585 1572 1887%  1588% 1589 1595 1634+ 1710 I717% 17202

——— e . —— —————— — =



- ——-— . - — - - e — - e o wea— - - - p—— . —————— e — . ————— — -

L]
MAINJEC-11-DEKSC PP 11 75 Iache TIMGMISTIC PART MACY1l 27.722) 30-DEC-TE [i:+8
o

| "EKBCE.S]1 “i3232 RECERENCE TRIE -- LSER SYMICLS

J4c4e 347+ 3579 353]1» 3637 2199* 2733+ 3811+ 33.0# 3922 4021s 4133 <4122#

S]4qe 4256+ 3248 4B67* 4679+  HB0Ts  9819e 4348 4360+ 6330 581 SE22s S5:0
S613*  ChaSe  ShZR  5b29%  Sb34®  Sb3S* 5636 SEMS¥  S671 5679 CpSls  CEGHe  SE37

) STO6+ 3707 5709 SPB2 5802 5832+ 534Se 5852  BOO7* 6019 E218%  E2z2¢  Edzh

Ry =.2I003¢ 10Ss 113  i698» 1711  1960¢ 1965 1992 1997 2001  2006* 2080% 2085 071
2138 2146 2183 2220 2231 2237 2304 23ie 2328 233l 2403 241D Eu7as
2490 2498  25k4s  2SeSk 2576 2584 2655 2675 2583 2754y g7 782  20S3s

2373 2881 2952% 2372 2380  30Six 307 3073 3150 3170 3178 3249  33E3

3277 3348 339 3376 3J46S* 3468 3473 3475+ 3580% 3584 3588  3590% 3597«

308  3E13  3®EA 3892 3696  3698%  3707% 3718 3725 3BOO* 2804 33808 28i0s

3919 3830 3836 391I* 3916 3919  3321% 3930% 3341 3947  4022% 4026 4020

4133 4Quls 4052  H4O0SB  4i33¥ 4137 4i4l  4i43%  4152% 4163 4169  4350¥ 4360
‘14'-‘5! qqag ‘Hgg* 449 4S49% 4E59 457 3% 4€83 Y6584 4Yp7e 4676 N678% NE87%

46SF  47i3% 472 4e0Bx 4312 6816 481B%  4B23% 4839  4854* 4864 4349 4953

43S 4359% 4970% 43980 43396* 5006 o098  S10S Slei® 5127 S219% 5226 C24o#
5243 S482 5499 561l Se13% SEl4%  S6iSk  Sblb S6l7% 563l S633%  SBYlx®  SpH4x
S78Y SBCl# SB3l® 5829% 6CI13* 6017#

&< =°.022238 1064 114 1663%  16B2 1666 1690 1694 1698 1702 1712 1906%  1907% 1908
1388% 1993 2475% 2491 cbe0*  26bl 2bb2 2bb8 2759% 2760 2761 2767 2858+
2859 2860 2866 2957% 2958 2959 2965 3056e* 3057 J0S5 30e4 J155% 3156
3157 3163 3254% 3255 3256 3262 3353% 3354 3355 3361 J466%  J471x  347o%
2581%  3SBb+ 3587%  3689%  3694¥ 3695 3801* 3B06* 3807% 3312% 3917%  3918%  4023#
4o28*  H029%®  H4134®  4139%  4140%  466S*  4674x  4B7S#  4BO9*  H4BI4*  4B1S¥ 4950 4955+
49S6#  S483 S438#  56l2 SE18% 5620 Sb22¥ G623  Sbo4¥  Sk2S Se43*  Sb72 Sb7Y*
Se76%  SeB3*  SEB7x 5702 S708% 5785 5800 5830% S836% S841¥ 5842

RB =:.000006 107 929% Q30+ 931
RT =%000907 108
SRVREG= 104406 E7els  Sge8 6199
SDPERO= 172260 319
SDPAR1= 172262 3204
SCPARZ= 172264 321
SOPRR3= 172066 32248
SOPARN= 172270 3234
SOPRARS= 172272 3248
SDPARG= 172274 3258
SDPAR?= 172276 K<Y |
SOPDRO= 172220 2974
SDPDR1= 172222 2984
SDPDR2= 172224 2994
SCPDR3= 172¢¢6 300
SDPDR4= 172230 301
SDPURS= 172232 3028
SDPDRE= 172234 3034
SDPDR7= 172236 3044
SIPARO= 172240 308¢#
SIPAR1= 172242 309
SIPAR2= 172244 310#
SIPAR3= 172246 3118
SIPARY= 172250 3lcH
SIPRARS= 172252 3134
SIPARG= 172254 3144
SIPAR7= 172256 315%
SIPDRO= 172200 28648
SIPORI= 1722C2 287¢

SIPDRe= 172204 c&8s
SIPOR3= 172206 2834




C?].E:

ot ~d

MaiNoEo L= B i3 SOB Ly TC ISl=mp DISVNISTIL EeTT Malris 2T T2, 3T-IETATn Lliem SLLE ee

cExBIE.CLL CRJISS SECERENGE TSI D o -- IR ozevzilE

SIFDRM= JTZZiC g3ce

S.BCRS=s 1Tesi2 5.8

SIFCRS= [Tg2ls ez

SiPCR’=z 17celd _z53s

SI§ 3 10‘“13 :_&'

Slckmlz 177782 s.58

SIog o= [7008C Zibs  £CE4

SWRY iicjor Xt .c.By  1iCBa  [158#  12TN4®  [cNB# 13928 1440¢  ]€33e (=248 [B3Ss  (S<zs ZISTe  Z Zis
c2ile 2235 23EcZa 24E3e 2ESHe  ch4bE  27wCe 28«4de 3438 ITHS» G408 ZSels ZIISe
3w4.d  3ESTa  3CT4a 3T8ee 38G97e M0CSs 4138 42328 4339 435 4d4C4e «ZZTs <iZas
uT3<e  4G93C» S233e  Sco4e  £893 Se3Ss  £230 gCsd

SKERDR  23C74C cTes £a28s

SKBONR 31222 gerv Q44

SKBERR (03C7ed STEQ 69378

SKBMMR (03iC:¢ it €9Eqs

SKBMNR (0313=C sTrl CqSis .

SKIPY = ]1J4s!. gg?é 2771 2870 =983 20e8 3187 3286 J3&S 4420 4488 S7eSs £8:8 €eql
<35

g Oz 04d ;- 183 57688

SKPBCN= 10445 1113 1208 1251 1348 1445 1538 1623 1840 1947 2055 elll 2216 23C3
€387 skl 2esl 2750 2849 Fornl:) 3C4?7 3l4 3248 334y 3446 3570 &7

_ T3] 3992 4013 Yl24 4238 4344 Y404 446 4542 45659 4739 4940 7708

SKFRER= [l4+.S 11EY 205y 2130 2218 2299 2386 2563 2650 2749 2848 2947 3046 3145
3244 343 3445 3569 3678 3790 3901 ¥dle 4i23 4e37 4343 4403 49ES ‘

- 4§54] 4558 4798 4339 7698

SkFEMz 1T9422 .252 1349 144& 1839 1630 184} 2Us? 2133 e2ls 2302 2389 2Se3 2653
z"s2 285 2950 3049 3148 3247 3346 3448 3c72 3581 3733 3904 4018
-1zt 4240 4346 4406 Y471 4544 ¥e61 48J1 4942 §77es

SKPEMN= (2487 1114 1948 2056 2132 e2l? 230! c3E8 2582 2852 275} 28513 2949 3048
2147 3246 3345 3447 3571 3E89 3732 3302 4014 4125 4233 4345 4405

L 4470 4543 4560 4800 4341 S771s

SKANG  52ilts £935 gy g349 €956 59648

sF =hod2Css 1158 116 117 118 Q33* C1» 359# 3 1048 10S0 1081 2323 20eM
2079 2039 2i0C 2162 2185 218 2246 2269 22’0 2333 2356 2357 2419
2442 2443 507 2530 2531 259 2615 ebl7 2b3e er1S 2’16 2791 2814 |
2315 890 e913 2914 2989 3012 3013 3088 Jill 3112 3187 3210 3211 |
2286 33098 3310 3385 3408 3409 3459% 3506 351§ 3516 3517 3527 3822
3645 3646 3734 3757 3758 3845 3868 3869 3956 3979 3560 4067 4090
4091 4178 4201 4202 4291 4292 4302 4373 4374 4438 4439 4503 4504
4E96# 473b% 4B877¥ SO19% S1S8 5169 5279 5290 §325# S367% 5370 8372 5373
€378% €379% 5380 5403 SYON S4y08®  S434 CYy47%  S450% S478% S479% S4HS0® S4B1+#
Cyg2e  54B83#  S4BY#  S4BS»  S4Bbk  54B7#  S494# 5495  5496# 5497 549§ S499 SS00
5601 6502 SS03 SGe7¢ 5528 6529%  §53) 8832 §S33# SS35 8537 5539 5545
CS47# SS49# S557#  S5S6) SS6S 5566 570 SeCex  Se03 S604 S60S» S510% S6llse
Seles 5618 8643 Sbu4 8645 Seubx  Se47®  SEE8*  SBEHA SBp70x  Sh71® 5h72%  SH7 I
e S677% 5690 5692 5694 S70M 5706 g708 5709 5710 5711 712 S714%
571S# 573l §732 S74e® S743% §5780% GS781% S782% 5783 G784 S5785% §786% §787
§79S% §799 5800 €801 c802 £803 S804 5805 S810% 5829 cg4es  S880 8863
c878 5879 cese £888 €890 €904 590S* S96Y4 6048 b06l* 6062* 6063 807SH
6077 8078 B087% 609i% 61i0* BII7% Hl22® 6l28» H130% 5131 6138 bBINS® BlBY*
blEb B18l 6182 £200 b227% b229% 230 £234#

EFUR 030S2e 1002 1019 1111 1443 1536 1627 1838 2017 2018 2031 4238 SC86 S154
€185 5207 5e7¢E 5286 58688 5874 5902

CRO0 = 177572 2358

CFl = 177574 23ts

st = 177578 2378




——— ¢ i D P S . . . W2 =t 1 — o s — - - —

- Gl5_

MRINCEC-1i-0Be 308 o e T2 el JimghiST]C ERRT MuoYil E7 T2, Zl-TETSTE llief SRLE =S

cExBCE. L CRJTS SEFIRENCE Tac D == BN SYMELLE

€3 = [-aSib 2388

SSP =0oCClk i.. 8

STeek = D21100 e | S. &2 £l Q32 £328

STRRT 003316 <8 Wss S8:;

SThkuMT2 17777 ESs

STCP 031214 ols. eozas

SUPSTK= ;;crsg _22s

SWR ol lvl cz8s 331 W3+ 2S5 Se.e B3¢2 S37k =278 £:2s e X Szl LXK Se=Z

- . SH4E STsSe E733s  podS

S«REe 2001TE S358 )

S«&0 = JCCCC1 iS78

SWQY = 201 U 187

SWll = £O00Ce 1Y ] 18§

SWle = 04 14Es 185

SW02 = 000310 144 184

S8 = 0 1428 183

SWCS = 000040 1428 182

SWl6 = 000100 i+ls 181

SW07 = 000200 1408 1580

Swd8 = 000ONCO 1398 143

S4A29 = (00100C 1328 148

Skl = 000CC2 1S68

SWl0 = 002000 1378

S4ll = 004003 1358

Cal2 = 010000 135

SWl3 = C2C000 1348

SWi¥ = 040002 1338

S = 000004 1558

Su3 = 000010 1548

Sw4 = 000020 1S3

Sw5 = 000040 15cs

s = 000100 .Sis

S = 000200 1508 ECHS

S = 000<00 1498

SU = 001000 1488

StYSTiD= 177784 cels

SOoMOM1= 000034 4728 1282

SaMi = 000030 4708 1380 1470 1862 1580 1587 1842 17494 1§70 28€7 2756 3353 3ic2
3818 4040 4497 4472

SIN0 = Q0004 ‘3%3. &?gi 1458 1467 1494 1563 1644 1741 18582 2855 2954 3251 3350
3

SiMOMi= DCCCSH 4718 1269

YR8 = 003011 4£88 B257 6262 6269 283 6286 6292 8302 6323 6449 5454

63 6320
ES16 6521 6527 6537 6543 bS48 7387 7511 75 7525 783l 7536 7555
757 e ek
' '

7560 7568 7584 75980 759% 7598 7622 ¢ TB4Y +E53 rBEC
7670 7679 7685 7691 7695 7702 7708 771e v

181TvE= 00001M 190#

TESTR1= 140000 47Ss 1451 1544 1633

TESTR2= 142000 4768 1455 1548 1640

TESTR3= 144000 4778

TKYEC = 000060 1979 386 9Sb+ 997+

T0P 003420 984 993

iPVEC = C0OOBM 1388

TFAPYE= QC0O3M 1968 339# Q402

TRTVEC= 000014 1918

————— ——— -

—— A—— — -— - ——— ——— —— -

- --..-———----._——.-----.——.-1



. i X . —_—— e e
r-c

MINIED-lL-08e30-3 SIE 1l SD li e IIRyIETIC ST Wl Ll ET TIa T eTETeTs il fanDLas
SEKEIS. Sl 28233 sEsERENip TeI D cLTlze i ovinis
M0 SRk s e 12.38
*S-1p  S6s5hiE 19l 1323g
TSTI1 306242 1833 lEZls
*3112  QOrose 1224 1805w
*31:3 80T10s {831
*§Ti4 007342 1535 1339s
1STIS  00TE24 1943 20468

§716 010132 coEg  2lage
13717 BI04aS 2:36 22678
T3 OO4DM4 :£i6  1I0Ss
IST:.a 010754 g2l 2e9is

STl 01127 2235 2378
18722 ClibIY 2352 246N
15723 012130 £468 25528
I5T24  D12480 2556 PR4Ze
15125 013G14 ZE46 27418
TST26  0133t0 2745 28408
15127 013724 3p44 29398
1813 004200 1108  1i54s

vST30  Olye? 2343 30388
18731  OIM4E3N 3042 3137s
15132 015200 ZI41 3236
75133  NI554y4 3240  333Ss
T5T34  DIE1L0 3329 3437%
1573 016540 394i  3ckis
15136 017180 2565 36708
75137 017604 374 37828
8T8 0gu34e 1158 1199s
TST40 020224 3786  2893s
TST4] 020644 3897 4004
75742 Q02126M 4008 41158
TST43 021704 4119 422848
TST4Y 022334 4232 433Ss
15148 022510 4339 4345
75T 022710 4339 44608
TST47 023110 44649 45338
T 004460 i204 12428
75150 023474 437 46508
15781  024ibH 4654 47308
78152  Do4beM 4794 49318
75153 025370 4935 50738
TSTS4 025744 S083 52008
75185 026320 5204 5300
TST6  00S0i2 1246 1339
7817  0053&2 1343 14368
TVADFL 031720 Bl46% 6158% B18Ss  £203
TvADHI 031724 61928 6202  B225#
TVROLO 031722 61918 620I% 622b¥ 6227
TYPDS = 104405 €326 67588 6lo3 .
TYPE = 104401 371 8324 6337 5432 G440  S540 5637  ST13  STSYs  S80F 5933  S340  5IW

233? 8361 6011 EB023 6085 6100 BI0z  BIOE 6188 6132 6152 BIeT 7

TYPOC = 104402 67558 6092  bll1B

TYPON = 104H40M 57578
TYPOS = 104403 57568 6139

TYPYRD 03.726 6l47 6159 £199s

- - — el

— . - ~ - - e - ——— —- e = - . - g



*QINCEC-li=CErcl-E BoP 1l To CalkE ComatosTIo ERET Yuoas &7 T2, ITelETSTE Ll o maLD oL
SE5(8.F1] CEISS REFERENCE TmolE ==~ _StF SY™el.tS
JA__ = 02038y 523l
JRER]  2&S837 Salp SiSia
RER2 228870 €113  Elb3s
JRTMP1 025624 5103 5118 Ci43s §:.=¢
CATMP2 025626 Sig4 ! 51498 Sl3e
UR} 25y adate Bl
Lﬂg Y Hay Aq¥y
) Sie Elias
JR4 (8837 $113a 5122 5l&7
RS 038876 £133s
JRE  02Bble 51408 L
UR? g2s7aM €095  SINC  5iT3s
LRB 025742 €173 SI7 s
= 0000SS €3C2s
UBER] 026204 €318  S272s
UBER2 026244 SeN0  S283s o
UBTMP! (26200 S$224 5236 52§98 S278
UBTMP2 026202 g348 5267 2708  gze:
181 026006 c212s 5296
L82 026032 g2185 g21§s
193 026066 52338 .
B4 02610k €240s 5241 5281
Ugs 026152 GZ548
UB6 026172 52618 .
<87 026300 5216 §z3:s
L8S 026316 6294
UDPARRO= 177560 2758
UDPARI= 177862 2768
UDPARZ= 1776EY 2778
UDPRR3= 1776E6 2798
UCPARN= 177E70 2798
UDPARS= 177672 2808
JOPARB= 177674 2818
UDPAR?= 177676 2528
UDPDRO= 177620 2538
UDPDR1= 177622 2548
UDPDR2= 177624 cG5s
UDPDR3= 177626 2564
UDPORY= 177630 2578
UDPDRS= 177632 2588
UDPORG= 177634 2598
UDPOR7= 177636 Z60s
UIPARD= 177640 2648
UIPARL=z 177842 2ESH
UIPARZ= 177644 cEbs
LCIPAR3= 177646 2678
JIPRRY= 177650 2688
UIPARS= 177652 2698
UIPARB= 177654 2708
UIPAR?= 177656 2718
JIPDRO= 177600 2428
UIPDRi= 177602 2438
UIPDR2= 177604 2448
UIPDR3= 177606 245
" IPCR4= 177610 2464
_IPDRS= 177812 2478




RINSEC=ll-0R0EC
cEKBC8.Fli

 CIPDRES 17714
SiPdR7= 177B1E
S3ESTKz 230600

='QGC636

SRUTOB Q01134
$EDA0R 0Q1122
$8ODAT 001126

nn
s

A

ScrikC
SCkSWR=
SCHMTRS
§CHMl =

gCM2

?
Hn

$ERRPC

SERRTB
SERTTL
SESCARP
SFILLC
SFILLS
SGDADR
§GOORT
SGETH2
§GTSWR=
4D =
SICNT
SILLUP
SINTHG
SITEMB
SLF
SLPACR
SLPERR

$MRIL =

TMLCNT
ENULL

Betace
RRERRE _
0C1133

203324
£300sC

- -
isleistl

JJ202z+4

001313
030074
030354

001124
026376
121211 M0
0000C3
001104
030346
001135
001114
001314
001106
001110

EpusRE U
026734
001184

rofy
N4 L m
—fHUNUCIUNDLIOWD -
I Z X I X FE X E YT EEary

NN Y-
o L(onurys -

(Vg (V]

SCOs

tnonun

4

3~
N OO OUNUTJUI)
= O N l)par—e Lo-f
Ne—td
"= = =%

&3
E397#
g8754

C436#
54569
QY7 %
q4B#*
S091+#
5403
S410s
=847

5398
5813

5459
5576
S3884#
10cB#
S120#
S442

ge?

S3g4
S406#

S436
7214

S448

S889%

S403#
1115%
Selas
S529

5330+#

5411

S4E9
7922

S410

6089
c408

1166%
So4ls

e

S4be
€59
Subs
SS9

258}

6183

1255»
SHO<4%

£fo
[ ¢ Ad

(Ne—

C4cse

€43s

Stes

7EES
7948

4L

e-

~3

C43s8
C+43s

(7% ]
U
fu
»

530s
3-1af

5738

1355»

sSis
€Sl

S7.s

:d(ll
69

1375+

st
£s2s

gres

1633




. - . - . - - . - - - - - e — . ———
]

—
f S -

. MAINEC-11=-0Er2l-E EOC L 0O ISle=p JI183NMISTIC FmRT L MRoTes Zv TIZe ZIelnieTL llimT 235D R0
 EacatBoatt T Boss seebedly Terd s LR ERS
$NJTSTs COCCC. 15238 1%;7 lg??l 1593 %lzli 11“3. lig%l 1%92. ISEiO 1%3&. ;gags ;2§9. L‘Es
42 1SiSs . S 79} v ; 20 Se . 3CC o) K
Sli4s G D5y AE3rt  iRM3,  ALaY 133, éafg 13 aq§g gsdn  ZIRE EE3)
gggi giggl gzgg §3§°l gsgg gggeu §930 gOg?l 2329 glzcl gégg. 3::30 J:gz
248 3 ] e | 26598 3 Kreat 7o 2 S z=9
3995 41048 4106 *2188 4 1’ 432§I Hgg? HSS§I 435; %HSSO 4H§§ Sijcy &2
oKLY B X P 477ss 8077 49158 48i8 €Cs8s ECtC S:T3s  ElE¢
SICNT 027654 SED3» 5638 56518
$OCTVL 030958 5630 59558 i
$OMODE D275& Se04e  Se05% 5613 Sblb# SSEZ* EeS3s
 SOVER 026720 £33 5381 52339 5339 5407s i
$PRSS 001100 S29s £316s 8317y 82zE Ea4e <395 541,
$PLRAD 030342 cglls
§PWRCN 030202 "q4] 577Es 8%
SPWRMG 020338 SE2Ss
SPWRUP [30=54 sTes C794s _
$QUES 0Cl13le _SB3s  S-59 SETE
SROCHR= x&2x2% U STel
SRODEC= ®#xxzx L €761
SROLIN= #¥xexx U S761
SRCOCT= ¥x¥xxx U S7h.
SREG 001180 S38s
$REGC 001162 S4Cs
SREG! 001164 Cyls
SREGIO 001202 £48s
SREGI1 001304 Sugy
SREGL2 001§DE sS0s
SREG13 001z21C ESls
SREGIN 021212 gScs
SREGIS 001214 CS3s
SREGLE 00121k SSus
SREG17? 001220 =SCs
SREGZ2 001186 S4cs
SREG20 001222 S5
SFEGZl QCleed SET
SREGe2 001226 SSEs
SREG23 001230 c5qs
SREG3 00117 S43s
S$REGY 001172 S44s
SREGS 001:74 C4Ss
SREGE 001176 S4bs
SREG7 001200 C47s
SRESRE 027154 S493s S7&2
SRTNRD (28436 S34l#
SREA = E#ux¥x U 763
SSAVRE 027116 4778 76l
$SAYRE 0303<2 §787% 5795 €736+ 5797% S81Ss
SSCOPE 026460 Q38 X 98 - . .
SSETUP= 000037 Y& 934 935 937 939 Q41 943 ayy 34€ 47 969 972 s3l4
g362 427 E44E g452
§STUP = 177777 42
§SvYLAD 02ek72 8371 Syls
§SVPC = 00C204 LEET ) 499
SCSWR = 1E7400 gs 608 Sl &8 69 70 71 72 v v £330 581 582
q4y g45 947 Q48 1013 1108 118§ 1200 1243 1348 1437 1830 1621
1809 1332 1940 2047 VK] 2208 2292 2379 2488 25883 2eM43 LY 28941




Nebo-
B{s.®

)
, Ok

» SSURMK=
gT;ﬂES

TKB
. $TKS
™G

$TMF20
$TMP21
§TMPe2
$TMP23
$TMF3

§TMP

51-5E~’ <-E

.-I

CCJE
=3

% T ==
ww b

(00¢
(@I ] )
bon e p-o
N)o—p-e
g
rn.Lere

G0la72
00174
001276
001300
001240

2l1z+2

gﬁ:'ﬂ
T

Mmoo

L WAL D
[N I A NS
AVt [V pl &

IUHN LNy

5§79
ce3s
1912%
2444 #
3097%
3759%
4440%
Se57#%
7344
SE4s
2429#
2015#

€
m

)
—0

(VALVITT 0 o UV S

(ilf )

I'l

FRNININ -]
i~ ‘om#m
':.lx:(muw 0D

of
£
x

(%% ]
N -
[#8)
D
»

4791 #

L0
JD D
O @
e wx

- g ma

- -L ..H“~V' I; -RE

~= JStk STMESLS

3138
Y461
S3Cy
$393
5459

11294

4604 #
©8784

1227%
2817%
3114

1178%
2023%
cblo#
3212#
3965#%
4620#%
7410

79869

1913%
2533%
3197¢

L)

12cS+
1783#%
2237#
2b0l*
2913%
3cbo*
364S*
Y169%
4603
cOu42#
7908

1226%
2086%
cblB*
3295#%
3381 #
4744 %
7865
7973
2020%
2b03%
3213%

L Goagnnn
[ ¢ aX €R TN A

W
~J
O Ofutuis

= N vwen.eto

1304#
1873¢
22b3#*
2b68#%
2980*
3294
3742%
No0l#»
Y70
S135*
7914

1479+#
el71#
2717%
3394+
4092*
4E885#
7884

2102
27024
3312x

‘
4
t
4

-~ N~y

Lwatorm
) £

UYOUN(D

1437%
eI ]

3345"

1442#
27TH7#
41214#
788S
7994

2758+
7865

1309+
191 1%
2324#
2583+#
2997#
3309%
3757%
4279%
47284
S23S#
7922

149 #
2187
2800%
J410%
H187%
4301 %
7890

2172%
2718
3395%

LtafM~)
=~ iuw

O -W

uUieninLy

1397»
1992#%
2341#%
2700*
3012%
3361%
3836#%
4291 %
Y743%
ScSox
7336

1S02%
2255*
2S16%
35.8%
4203#
C027%
7893

2188%
2801 %
3411*

[ IS TP (4]
o -JC g
RiN T T W &

IVATUATAT N

>

1E21%
2340
4335
S4i0

1E26#
c345%
H341%
787!

7951

cIebs
7871

1402%
2001#
2356#%
27 15%
3064
3376%
3853%
H311#
4759
C8E1lx
7933

1S60%
2271%
2899
3537#%
Y279%
SO43*
7308

225b#
2817%»
3519%

- s e we

Fotul)
u(e -( )

unmnag
U

WAty

Fa
(D0
mwito
W oA W

1837%
S
4401 %
7884
7957

3CeS#
7G4

1S7c»
234c#
29]15#
3631 %
4293#
S11S#
7911

2272%
2900#
3538+

B e e e - "

<..5 -223
9" b} 1)
I==z v
2222 222
;‘;u :ﬂ;’
L3928 ZC-Te
.38 ZZEU
“HE e 4TTas

3i43%  3242%
4<466% 4539
7887 7990
7960 7959
3164% 32632
7978

1466%  1490%
2071% 208S#
o427 24424
c782% 279%
309%* 3l1lx
3408 3S01%
478 3964

G416  H4u39x
4g69%  4BSY#
7410 7852
7951 78S

1584*% 1595«
2Js8* 2423
2998%  3014x
3647%  J743%
H3lex 4375
S136% S5236%
7917 7939

2343x 2359
2916% 2939
3632% 36482




Q - . e -y = - e - .'-'.. -- . K - o - - - - - - e « @ - - e m - .
%‘ .‘ .E’ : = da .h' \.' -1- . e™Md vl A P"~ a “e o8 =t - AT A G ) ed 2 “=Hal ..

il : $ aecERENCE TREE S-TLaERTSvMELS
ar44e  37BOs 3856 3S7Ie  308Ee  338Z+4  4C°Te =033¢ 4138¢ 42042 4334 =3Zl3s =3TLs
| 444 Haggi Y Ug' wseét 474Se  d7El¥  YESEe 43224 5022* SO44#  S.iS+ SiZTe  ZZ3T#
. cB*8y 786 789 793 7944 7987 79E9 357 -
| STHPE 021244 Es 1913 2103% 2183 2373s 2380+ 2446% 2524s 2620 2719 2818% ST 2T.ie
318k 3olus G303 4loe  Stohe G049  I7bie  3072¢  3983%  G039e  u40Ce  Giice 3355
| J443s  4CO7s  9o0be  d7¥GE  4BG7e  C23r 7981 7980
STMPE  oo1let SeEe 2104 2190% 2274%  235l¥  po4ure 2835k 262le  2720¢  28i9¢  2318% 3017k Zilis
3516% 3314% 3J4i3s 3S21s 3850 37e2% 3873 3984¢ 4095%  9206%  4236#  4379% 3333
| +508% 4607% 4747 4883 5030 7944 7962 7969 7975
| §TMET  221ZEC BT g il gevte  Zjbar 2iGr 25 Zeok 2°z1» 2820% 2919% 3018* 2ii7e
| sZ]on 15%  34i4# 25% 36SI¥ 3763% 3374 3995% 4096% 42074 4297k 4608t 4748
_ 4883« 5031% 7951 7382
| §TN = £oo2ss 53z 1005  !013s 1014  10IS 1097 11088 1107 1141 11558 11%6 157 1199
| 12708 1262 1203 1234 1243 1a4d 1245 133 1340s 1391 1392 1422 1437
! 1539 1439  i515  1S30s 1631 1832 1608  lbols 1k22  1e23 1791 109 1818
ig32s 1832 1834 1924 13940 1941 1992 203k 20478 2048 2043 2114 2123w

clcH 2les 2199 22088 2203 2210 2283 2c92s 2293 2294 2370 23798 2380
2281 2556 24558 24k6 c467 2S44 e553s 2554 2555 2531 25438 2644 2bY4S
730 2742¢ 2743 2744 coc? cB4ls 2842 cB43 2928 29408 2941 2942 3027
3033% 3040 3041 3126 31388 3i39 3140 3225 32378 3238 3239 3324 33368
3337 3338 3426 34388 3438 3440 3550 35628 3563 3564 3659 36718 3672
387 3771 37838 3784 3785 3882 38948 3895 3896 3993 4O0C5% 4006 4007
<104 41168 §117 4118 4215 4225% 4230 4231 4325 43368 (4337 4338 4385
43%8 4397 4338 4450 Y4pls Y4462 4463 4518 45348 4535 4536 4635 46518
4652 4652 4775 47918 4792 4793 4316 4332% 4333 4334 sQ0se S0sCs 508!
£C82 5179 S201s 5202 S203

$7P3 <Jll82 S338  SSeS* S576

§TP=L5 (Gl1iS7 €378 5523 €576

$TPS 031150 §328  £563 gs7

$TRAP  03010H 939 £731s

$TRAPe 0371z8 E7428 57583 _ _ .

$TRP = 0DQC21 S7468 S75Cy £E5765h% S7?S78 §7SB8s  §7SSs £P6! S762% S7B3s STEY S7ESs CSTbbs  5767%

_ C7t88 L5798 57708 S771s 57728 5773

$TRPAC [2CI4C §73S €753

§TSTNM C01102 Si0s 9z6% 1018 1110 1160 1206 1248 1345 1442 15835 1626 1837 1945
2J5¢e 2les 2213 2297 2384 2470 2558 2EN8 er47 2846 2945 2044 3143
3242 3341 3443 3567 3676 798 3239 4910 4ylal 4234 4341 4401 Y466
gégg 4Y£56 4796 4937 §a8s 5206 E314% 5352 8380 C402% S:07 S+411l gu23

STYPEN= #%&x¥¥ U 8759

STYPDS 0c7660 Seb78 5758

$TYyFre 027212 55238 S746 754 )

$TYPEC 027362 SE4y €651 5558 ESg3%  5SH4

3TYPEX 027420 SEE9 g7l S YET

$TYPOC (27456 ce078 575§

STYFON (027472 Se06 ce0Ss 5757

STYPOS 027432 Se02s 5756

$XTSTR 026470 2554

$3GETY= 000001 £3308 S332%

SOFILL 02785S 5603 Sp07% 5617 ceSes

SHOCAT= #sx¥xs U c3k2 B439 - -

. = 057312 480#s 484Ys 434 4aGy 4974 499s 5078 €86 932 947 948 1672 1675

1977 2140 21438 2225 c2cBs 2308 2312 2396 23998 2434 c4gcs 2570 25734
3602 3605s  371) 37148 3823 38268  393d 393?0 4045 4g4gs ulISk 41598 4354
43578 4553 45SEs  HS77 45808 4831 H4e348 4717 47208 4833 48368 4858 NBoL#
4974 49778  S20C S003s  SIM43 Sidbs  E28M 52678 5342 5346 5410 S41l S459




SJE | eOP 1. TQ_SQCHE ZI§§§C§TI§_°§=’ . Malvl. 2T Tz 30-CEI-TE L3 SR E 17
CRISE REFERENCE Thc B == 38R STMICLE

-

L]
4
4
-
=3
{n
n
th
-
iy |
(YA
{u
o
-

8578 gzl ETSD 33.4 SEES

———

— e — ——

— e - a—— — - -

- e ew e—



YAINCES-10-CErBC

<EKBCB.PLL

E:;:ca
JLET

C8YTLT]

BYTLTZ

* CHAIN

CLRMAC
CLRRFL
CMPDPA
CNVOPR
CNVMAP
COMMEN
ENDCOM
ERCLR

ERROR

ESCRFE
GETPRI
GETSWR
1IM=C]
ITEMAC
JIML
KKM1
KKM2
KMARC!
KMACS
MMACL

MMAC2

MMRCI
MMACH
MMACS
MMM
MMM2
MSG

MSG101
MSG102
MSG20
MSG200
MEGES
MEG27
MEG30

Aokt ClReNCSTIC FRRT

6o 11 %3
ERENCE TRELE == MACRI NAYES

1515
4463
eese

3896

1069
1480
2038
2513
2302
3279
3746
4298
HE4E

233
433

fu(0

415
4063
2408
4056
2342
4118

11898
1926
cb3ls
3326
42154
4918
4787
4928

237¢2
2930

2335
ws o=
[~

2503
4174
2496
4167
3041

1192
2035
2633
34ces
4el?
50584

2458
3029

n
Lila

€589
2582
3140

1233s
2038
27304
3428
43258
S060

2546
3128

2638
2e8l
3239

1236
cllys
2732
3550#
4327
5179

3z27

(NN PN
o

L€
Fure

2787
2780
3338

13264
ellb
2829s
3882
43854
5181

33eb

22-TEI-TS 1148
2rid 222
1179 1228
1596 1784
2es8 2277

e8S 2704
A
3958 3395
4510 HEE6S
sC2 SC46
ca8b 2985
2879 2378
1328 l4cas
2i9%s 220l
e831 2928%
36598 36kl
4387 H4S08

—— — s e

D (W
(]
w
4.

o
=
~3

1424
2283s
2930
37718
4452

-
ﬂ-q

3183
3176

15158
2285
3027
3773
4518#

i
w
(1A )

(D D)
e
Neofepldn)

ne—ey--

5238

3282
3275

1517
23708
3029
23828
4520

1338
1394
2412
€803
310
3615
4171
4703
5259

3381
374

16038
2372
3icts
3884
46358




' M3INDEC-11-DEKBI-8
| DEKBCS. P11

| 153300

| MEG3]
M§G32

| M5333

| MSGh

| M5G38
M5649

| Rektst

NMAC!
NMP.2
NMAC3
|POP
' PUSH
I gAML
REPORT
SCOPE

|

SETMAP
SETMM

SETPRI
SETTRA

SETUP
SKBREX

SKIP

SLASH
SPACE
SSKAD

STARS

SURSU
THIT
TOMAPO
TOPARI
TRMTRP
TSTHIT
TYPBIN
TYPDEC
TYPNAM
TYPNUM
TYPOCS

72188
3423
34248

TUs—— =~ JUtr—
Uhr— U=+~ OWO0 £

L.
—
L X K B B ¥ B 3 ]

v2b
Ju
3552
3773

734€

3&bl
3338

K e
4106

4318

1141
2456
3933

4852
4931
s017
5799
5780

1199
2552
4118

3795

5758

POP 11 70 CncHE DIRGMNOSTIC PART
CR3SS REFERENCE TRBLE -- MRIRO NAMES

3E8M

1180
2544
1CH

$8C0
5786

ie4e
2E42
4228

3906

1347
2346
G4E7

1245
2744
4335
1005
1528
2283
2338
3771
4459
S414

egel

3995

123%
2631
4215

1339
2741
4335

4017

L1S

MACYLl 27(732) 30-DEC-78 11:48 PRGE (TS

%106

1326 1423 1515 1608
2730 2329 2928 3027
4325 438 4483 4518

1436 1523 1620 1808
2840 2939 3038 3137
4395 44€0 4533 4650

4128 4663 4303 4344

S7e4 5765 5766 5767

1537 1€28 18 1846
3144 3243 332 344
4657 4797 433 5087

1439 1832 1623 1834
2942 3041 3140 3239
4463 4536 4853 4793
1097 1104 1141 1153
1619 1791 1807 1818
2370 2377 2456 2463
3037 3126 3136 3225
3882 3892 3993 4003
4632 4635 4649 477

5508 §579 Se57 S725

3059 3158 3257 3388

1791
3126
4635

1818
3225
4775

1939
3335
4931

5769

e LEY
N0

Wrg
o r—

2049
3440
S082
1138
1924
2551
334
114
4316
5792

4476

1924
3324
4316

2046
3437
8079

5770

2214
3789

21es
3564
S203
1234
1938
263l
3334
4215
4330
5319

2535
3428

£2t8




- — > . - = - - e o —

M15

MAINDEC-1.-DEKR-B EOE 11 ™2 Jal=E SIasNIETIC PART MACYLIL 27.732) 30-DEC-7B  11:M8 SRGE 1T
. CEKBCB.PL1 CROSE SETERENCE TaT.E -- VAR NAMES
TYPOST N B
i TrPTXT i 4ole
UMARC] 78 5088 Ssi73
UMRC2 s SIS!  Sle2 3272 5283
MRS 108 S112 5133 5233  525M )
| SSCMRE  SCls 549 S4] S42 43 544 545 S48 547 548 54 §30
, 55y €8S 556 867 3] €59
§SCMTM  SCis 56 S8 1 ¥ £63 c64 585 5y 567 568 X 570
574 57 £7 577 §79 579
| SSESCA Is  4bls
SSNEWT Is  NEls 1005 1097 11§l 1180 1234 1326  l422 1515 1608 1791 1818
2114 2139 2283 237 2456 2544 263! 2730 2829 2928 23027 | 312p 2285
gggg 3859 3771 3882 3993 4104 4215 4325 4385 4450 4518 4635 4775
. P4
" §$SET ggggs 765 5765 8767 6768  S761 ST S”7eM  S765 G766 5767?5768 S
ire
$SSKIP 1s  4b18
.EQUAT 18
. HERDE 1% 458 43
KT11 is
SETUP 1% 468 482
| I SRAT 18 468 €9
SLRLC 7S
| .3ACT1 1y L% 490
-$APTR 1w
. $APTH 1%
.SAPTY "
.§ASTA iy
.§CATC iy 4o% 478
.§CMTR 1% 4&% 50!
.§082D e
.$0B20 1% 4ygs 5817
.$DIV 18
.SEQOP is 4“7 5303
.$ERRC iy 478 G412
$ERRTY is
$MULT 1y
$POWE 1% 488 577
$RAND 18
SROCE s
$RDOC 1
$READ 1%
$R2AZ 18
$SAVE 1% 478  SHEQ
§5B2D 1%
§SE20 1%
$SCOP 1% 478 5347
$SIZE it
.$SUPR 1%
.STRAP 1% 4ygs 5723
.STYPB 18
.STYPD 1 4ygs 5BSS
-STYPE 18 478 5506
- §TYPO 18 y7s 5577
.S40CA 1n
.1170 1% 4E# 77




- * e - e - . —

N15

| MAINCEC-11-DEKBC-B POP 11 ™5 ACHE DIASNISTIC PART I MACYLL 27:732; 20-DEC-7B  1l:ME FASE .79
| DEKBCS. P11 SROSS REFERENZE TABLE —- PESMANENT SYMS:LS
| DS 6223 )
AR N EEEEEEEE
431" 4319 48?? 4323 4g§§ gox 31;4 sggé 523% 5608 ssxg gEe7 €853  ¢737
g216  b222 6229
ASH 370 3585 3693 3305  39i6 4027 4138 M&73 4813 4954 £098
ASHC 1718 8208  E220
ASL 1653 1667 5735 5993 8068 6209
| ASL £692
AR 345
320 1655  18€8 5893 599y
EES 2 1120 1128 1174  :181 1184 1321 1417 1499 1692 1727 1733 1740 181!
1809 1977 1989 1998 3082 217 2251 2338 2424 2512 2598 2697 2796 2995
3083 3192 329] 3390 3/08  3E]2 3533 3627 3739 3880 331 4072 4183 4288
476 4381 4897 SD23 8033 5153  5le4 5173 5274 €285 5294

5333 537 5381 5383 5387 5396 S4c8 S43} S446 S449 5836 5571 St32 SE40
s3l 6093 6105 6178 6204 6208

L
o
o
o
£
o
[
o
r
\‘
L
o

gﬁx gggg 5639 S70!1 5839

8IC égée 1449 187. 1495 1542 1584 1588 1705 1707 i719 1846 5317 5379 5529
'g%ga lgg% éggg 1311 1399 1404 1408 4348 1422 4487 S634 5635 5695 5636 6071
BIT 1044 1416 1462 1475 1486 1498 1555 1368 1579 1591 1860 1876 1308 1972

2665 2764 2863 2962 3061 3160 3259 3358 4283 4413 4478 SCa3 S214 S3e2
[ 5386 5333 S430 S457 5445 $870 5390 604S 620s

BIT3 5559

SLOS 1036

Q%I gég? 5640 S684 5700

g

Ehé 932 356 968 984 1045 1049 1055 1061 1067 1873 1079 1385 1172 1220
1279 1292 1315 1364 1378 1391 1412 1463 1476 1487 1556 1569 1580 1861

2007 2015 2077 2093 2095 2160 2179 218l 2244 2263 2265 233l 2350 2352
g436 2438 2505 25eH 2526 2591 2bl0 cble cebs 2690 2709 271l 2765 2789
2810 2864 2888 2907 2909 2963 2987 3006 3008 3062 3086 3105 3107 3161
2204 3206 3260 3284 3303 3305 3359 3383 3402 3404 3544 3546 3620 3639
3732 3751 3753 3843 3862 3864 3954 3973 3975 4065 4084 4086 Y4176 4195
4284 4318 4321 Y414 4479 4598 4628 4630 4738 4768 4770 4879 4309 4911
5051 5053 SO 5156 5167 s21s% 5277 5288 5363 S334 5438 8453 5530 5538
5S80 SSe7 5630 o689 5798 5929 6931 5938 Sa45 5952 5959 8010 8021 5046
bll2 bl1b blel bla? 6137 bl44 6150 6157 6163

BPL 1737 S443 5524 S584 Sbec8 5675 5705

2R 358 372 1058 1064 1070 1076 1082 1088 1132 1223 1230 1302 1307 1400
1414 1493 1507 1586 1600 1652 1664 1679 1683 IBBr 1691 1695 1699 1917
c0e8 2074 2090 2096 2109 2138 2157 2176 2182 2196 geel 2e4l 2260 226k
2307 2328 2347 2353 2367 2394 2414 2433 439 2453 2482 2502 252l 25¢e7
2s68 2588 2607 2613 cka7 2687 2706 2712 2726 2786 280S 2811 2825 2885
e310 2924 2984 3003 3009 3023 3083 3102 3108 3le2 3182 3201 3207 3221
3300 3306 3320 3380 3399 3405 3419 3504 3525 J5H41 3600 3617 3636 3642
3703 37e9 3748 3754 3768 3821 3840 3859 3865 3879 3932 3951 397 3976
4043 406e 4081 4087 4101 4154 4173 4192 4138 4212 4281 4300 4316 4352
4431 4496 4SS51 4567 4575 4591 4625 4689 4705 4715 4731 4765 4831 4847
487¢ 4906 4972 4988 4938 SO14 S048 SI40 526l S365 S371 5374 S389 5392
€543 5583 5562 5569 5606 seal Sg42 5686 S703 5790 5814 5854 5935 S342
5356 B119 ble4 B134 6142 6148 b1S4 6160 6169 6179

r it
-~
(oo

D




iR
-t b
2N LIS TRCRES EOE 1L To IRImE J0a3NISTII OSART Melrll BT TZz ZI-lETSTE llimz RRLE TS
SENEIE. R JRISS SIFIRENID TSoLlD e- BISMANENT 3 MBI
& 2:8 839 S 348 338 oy o332 io3 silE 1.2. 12.¢ 1228 252 ried iito
350 23 ams3 145 1482 Sab iS<g 15880 7t 1539 1e31 17.8 2723 .z2% e3.2
314 198 98T gI22) 20ee 2150 2162 21BN 2234 347 2248 2320 233y 23 2.t
$+3C 48] 848z gE0§ 509 265 £33 2595 gt g633 2694 27rs 8732 erz3 z2-
298 2332 g9’ 2333 2% 32T 3%89 3330 37l 3128 3i¢s 3@ 3es7  3zfd ii::
3ig6 338 gweS T2 J4g@ 3829 3833  3BE0 3887 310 3223 kg4 3eE§ 3k ITI]
3738 |- c1-Ja 383 3831 3846 84 331! 3318 3942 2357 2958 wCee “223 K
-_t8 <JE9 .33 4148 4Ylgd 4173 418 4249 4384 43295 4369 4429 4434 4sE1 333
<E38  4EIZ 4613 4Ee8 48PS 4p39  w7E8 9 wTE2  4PS3 433§ ygISs da4l 4SS +EE]
-Sok 4587 4833 4894 4349 4336 4982 cCas £229 gC3S S036 3083 S133 €1.3 3..8
€.32 331 5137 52.0 Sc¢30 S23l 237 Ses! 3282 cz88 €3l4 c313 £33! S<’¢S S-S
s£.3 cer8 SeEl Sr3% €835 530k gac?” 590 g309 sQll gslz2 £3€9 8307 8227 sCes
) §388 €55 BC2  E227  E2I9
kB8 £35S0 £S<2 GSel €707
e 23, S55 363 1035 1048 1054 1060 10€6 197 1078 1084 1171 17 1183 1183
2218 i3l4 1383 1377 1390 1411 1726 1732 1302 1304 1997 i’ 2079 2s32 2o
=189 2.62 2178 2180 2243 2246 2ebe 2chb4 2330 2333 2349 2351 241k 413 2435
£137 243! S04 2507 2523 2525 2590 2593 o609 ebll 289 2592 2708 5710 2788
2731 e8g? 2809 2887 €890 2906 2308 2986 2989 3005 3C07 3085 30¢9 104 31C5
3.84 3187 3223 3208 3283 3286 3302 3304 3382 3385 3401 3403 3506 3511 3815
3317 3542 3545 3619 3622 3638 3640 3731 3734 3750 3752 3842 384 3861 3863
3353 3956 3972 4064 4067 4083 4085 4175 4178 <194 4196 4287 430 4318
+320 4597 4599 4ge? 4629 4737 4739 94767 4769 4878 4880 4908 4910 50e0 8022
€50 83 Sl 1 1 8155 S158 S163 S16b S169 €172 8227 5249 Se7 8276
;gig Eggg Eggz 5290 8233 8372 5338 S4ec2 5699 S€e3 €879 SEae 5890 C3eH4 8023
1) (
;QPS $§§g 384 €835 Sc37 8545 Ssee €87d £:22 glzs 6135 BI43 E149 S186 5182
v 187
RES 173  s2:  5E38  E03S
g8 s ESse S8 5638
1~ Nt 484 1095 1677 1680 1681 1E84 165 18£8 1€89 892 1893 163€ 1837 ired 1721
. 37 G444 £454 5825 5°8% c8l3 o= 171
NC 3&7 583 <316 8337 S433 S633 SgMl 5685 5737 S84l 5992 178
N g2 saer 557
JME _43¢8 1039 1247 1093 .293 1392 1728 1734 1738 1742 1747 iv87 cJi8 4285 g2l
gggg E}%g SIEE gi7s 8216 5275 Se8l 5286 5296 S340 SE33 €833 5313 8032 £2s2
Jiw sC%2 8213 €331 8335 o433 5544 €esl 5558 589l 6i29 Bl47 6153 5185 62¢e8
Moy 329 332 G35 936 337 338 339 40 ] 942 43 Q4?7 48 351 982
853 G54 359 361 Se2 X} 986 388 389 330 991 332 396 937 100.
1302 1013 1016 1019 1020 1021 1024 1025 1027 1028 1038 1046 1080 1382 1353
10S¢ 10€2 1068 1074 1080 1086 1108 1111 1115 1118 1122 1187 1129 1130 1131
.135 1137 1155 1158 1165 1166 1169 1170 1176 1177 1178 1182 1185 1250 1204
1ell 1213 1218 idld 1217 12e5 1226 1227 1229 12843 1246 1254 1255 1eE7 1258
1265 1268 1269 170 1271 1278 1281 1282 1283 1284 1291 1299 1304 1309 131%
1322 1340 1343 1352 1383 1354 1362 1366 1367 1368 1369 137 1379 1380 1381
1382 1389 1397 1402 18407 1413 1418 1437 1840 1443 1948 1450 1452 1484 1456
1453 1466 1467 1470 1472 1479 1481 1490 149} 1494 1496 1501 1802 15C4 1530
1533 1836 1841 1543 1845 1547 1549 1552 1559 1560 1563 1565 1572 1574 1583
1584 1887 1589 1594 1595 1597 1621 1624 1627 1632 1633 1634 1639 1640 1641
42 1644 1648 1649 1650 1581 1663 1682 1686 1690 16594 1698 1702 1706 1708
1709 1710 1711 171e 1714 1716 1717 1720 1723 1784 1725 1781 1744 1783 1788
1788 18le 181¢% 1832 183 1838 1842 1347 1849 1852 1863 1364 1870 187 1830



¥3INIEC-

- - e m

-l
u-“:\-o

S IC N )

UL £ 7 LTUR === )l L)

- ’-‘
Sde— NItV Jrugit o &

0Lo

o
Q£ MDD N IUH-- TP OO U Ute-- (7K1

C2CIGININMTUTOTNTUTGIDITOIOTORNMIISTITGgS -0

0D
Ul

3220

-

W} &0

0~ NI N

(
€
(2

I (PCY o=~ 3o

m

[(NIRIEVICR IS TN IENIEN I Y

L L4 W

h-(:)()tgyn
— o -—-
MO0 U~

L Er
e
mnown
WO+

4294
435]
4426
449}
4EEE
4621
4586
4744
4811
4853
4905
4968

clck

LA ]

naj

€20 )l €)

=3I C po--

i
in

HV+--» -

~uUn-

SHPNUY L L WhOlue—e-

C) L WO N " L)
fTutw £ OO W

kgmwwmmmrummmmmmnmmmnurummo -
HH%-ommm;"

G ~—UNJD L.(0» -

~IHDUHLLOI— DO

4687
48l2

4969
5027

m
vy

me)
€ e
”m

™

fUfus—=s -t )H)H N O
N~ NWwUIfuty o

rorfurVrUILNY-—
D¢ o

¥
N
un
w

W

r &
T
' m
]
Tio o

< Ll) I

} [ QU ¢

rorvruNIuIOlye -
£ LZWIUTUS <0—( )¢ ) uds | (Y LA
~jaunp L -
[ A VIV T [ RTINS

4375
4440
4805
HE7Y
4E5Y
4697
4748
4816
4EEY
4G4S
4471
€030

r

miyx
PG
‘ -
b EX
P44
™m 4

I MVe— - I WD
OO Wty
tuinNoOunIUte—- -

n
G

o
n

e ONTue -

4987
S042

ruoroMUIve -

Ue—=r—-( ){ )

r
NOLWWD NN
re—oaoruw

B
S5
UI T o

(q VLAV VIANT A VIAVIAVIQ VTN T o
NONOUT L L toWoe— -0 VW O
= UIONON e L 0. O - Uhpmnus

Wt o oo
NNOW— DOUIIN £~ WO OIVO oW £ N e

RNV~ OOWOm")
o= £ Dr-0

POV R
N L L WIlus—— DD
= {NLO L N D L DIur
MWD £ O £ OO0

44u7
4472
4545

SQ47

UMYV D >—
O UL £ (WWIMNON— () O
— N0 L OO owa
O o= UNTL = 30— D L) O »— LN

o

"
1
-

(ON-=LNO 4. (™
UM = ~J ("

v ufue -
WWINIVe=e= (). ()

0
O

4804
4830

4397
8083

n
QA
]

SCe
5386

— ———— v —— - - o=

- —— - i ———— b e = —

Y] e
333 i3
2:02  ZiZ4
eirs  2.7. i
ez22d zze. |
2e74 2275
2342 Ziv3 |
2392 2333
2448  24Z] '
2518  z3.7
ZSeb  zZE7 I
gbse  ZizS |
2695 273D ;
2783 2754
2814 2815 ;
2866 2687
2919 2922 !
3932 2997 ‘
3080 3051 .
3111 3113
3163 3ieM '
216 3219 ;
3289 32 ,
3347 3348 ,
3408 3410
J4EY  34b6 :
3516 35IR !
3576 3578
608 el |
3655 3671
708 3706
761 762 |
3612 3813
3955 38¢8
S<:4 3315 '
3953 3984
4018 4020
4042  H0S2 '
4093 4136 !
4149 4180
4204 4205 !
4251 4252
433] 4233
4349 4333
4423 4425
4488 4490
4559 4564 |
4513  4BZ .
4681 4683
4730 8743 |
4807 4803
4844 4846
4901 4902 !
49BN 4387
5011  S0i3 .
§088  S031 !

]
— m—— J

- -



Jotounn -

VI AV NI

mwwf

i it L ad e A00 <3 of 0¥ 1 LY ORN 3]
o

)
10
0O

)
)

PRE

-’ .’
i
e

LUV TUC T L N

NI~ 00—~

— N L

e d G ) 20 = = (MUY

J
n

-3 SIS 11 TD lal=f D3a3NIETIC SRST . ROlL TSI II-IITeTs lliel fENE
838 sEeESEhlE Tailf --TEzAWENent svzils

€233 5239 S:33 sS4 5105 SI:M 5§35 53 S:32 iEl Si@ 34 SiiS
€13 §159  si°; 8&; 82 g25r  g339  E3i2 g5 s3le  gEzc  E:z4 22
335 3Isi  E24l 633 Bgv3 8235 Sz% 5248 gedp  £38F &350 28331 E3E
€332 3332 S~ 538 €370 G3r3 5378 5388 543C 849y 5403 4%y E4I7
8433  Byur  E950 545k  S47g 5479 5480 48] 54B3  E483  G4@4 485 545
§435 343 5437 5438 &499 8500 5501 5502 5303  Sser 5528 8532 5547
eii fele  Cpig  SePS  Sed3  Sp9d  GSRe5  Sh4E  BE4?  EoEB  EpE3 5e70  5E7I
SESy 5§79 SgBg  ©- §7¢8 5709 §710 6711 5712 S7;4 8718 §731 5732
543 &3 &§779 5780 6781 5782 G783 6784 6785 §78 5787 5788 5734
Eoc) S@0] G0 5803  £904  880S 580 5307  €9i3  See9 5830 Se31  Sels
£33; €992 £95J 5851 €362 5968 Gee3 o@e 5@ £975 8876 £877 567

5323 €34 A 5310 5988 305 BD0i3  aGI4  BOIE €Ml BOI8  EO0RS  BCeL
EJ64 ECEe €075 €077  6Cra 6087 6091 6098 HI09 6110 BIll  BlI4  Bll7
bl3l I 619 el BISL  BIEY  Bles  bI8l  BI82 8200 B0l eel8 e

- <

1018 1110 1160 1206 1248 1245 w2 1535 1826 1837 1945 2052 2128
2384 2470 2858 2648 S747  28MB 2945 3044 3143 3242 3™l A3 3ge7
3899 4010 4121 4234 4341 4801  94eb 45339 WeSp 4736 4937 5085 5208
5629 557 5565 S603  GhOM 5607 5808 5603 S6I3  Selb 5617 8636 5677

§8.2 8332 5939 5348 5953

1023 221 12€0 1273 1285 1357 1371 1384 1646 1€61 i72i 1729 3476
3811 3322 4033 144 4248 4679 4819 4380 8017 6070

§755 57S6 §757 S7t8 76l 5762 S784 S7eS 5766 8767 5768 5769 5770

1CS1 119 1123 1259 1e7¢ 1285 1320 1356 1370 1383 1460 141 1473
1497 1583 1554 1Sbb 1567 1578 1590 1643 1E4S 1655 1659 1810 1813
1871 1873 2Ced 208l 2100 2147 2166 2186 2232 2es0 2270 e3l? 2337
2423 2443 24a4 esll 253l 2578 2597 2617 2bbl 2bba 2596 2716 2780
2815 2859 cB8eCl 2834 231M 2958 2959 2333 3013 3057 3058 3092 3lle
3191 32ll 3255 3256 3290 3310 3354 3355 3389 3409 3532 3609 3628
3738 3758 3849 3869 3960 3380 4071 4091 4182 4202 4275 4292 4307
4409 4410 4439 4474 4475 4504 4560 4584 461E 4638 4724 4755 4840
4981 S007 5038 5369 S39S S442 5448 8531 8539 5561 S63l 5688 Sess

Sa4 6259 6269 6289 6302 6328 6335 6338 6348 6360 6374 6387 6339
6504 6604 6611 6623 6630 bb4e 6658 6574 6691 6708 6717 6734 6743
6775 6783 6789 k8l2 5821 £838 6846 685 6869 6877 6885 6300 6908
B3 £359 5967 6976 6932 70le 7030 7047 7054 7073 083 7097 7105
7137 7145 716} 7167 7181 7200 7213 7227 7e34 7239 7847 726l 7269
7289 7303 7311 7318 7323 7332 7346 7354 736l 7356 737 420 7438

000y iunne

USNWOUIoE -3

C
{
f

WK I

(Y
~J
(41

wnuidunuwiemn




- . - - - - e cmme—— - . —— — e S e—r WIS e e v W M - — —

Cib
SIMEHIDRE SR Y T S A1ll @7 T3, -TETeTH 1l:d3 FAME L3E
-l “ae et Al N "l en —7 o .’ uv’-:
e SEOTHDOTH OEDODMD OB OOROTE T o oy T iz 77E
—vem g -w i - { - - 4 g d:
i 2311 e31p el £33 g€ €% 3 3 LU R IO T Eags i
i O B ST o B T G SR T T G R
| =3=3~] - cww wa ! - 14 =Y o)
£330 €2 G £ cess 6310 6% e oead  %Rid sk Rl MM NG A
S5 Ti33  7T3e  ~Iod ra%b 7339 f381 7387 7429 TuER  Tukp 7432 793§ PEll rEEs
s83] T8 rEEC 68 [SsM TS96 7RO7  Tha? 7836 veA4  7eE3  7e65 g0 76/ TiaL
: ;ggé TR MTIE RT:E Mg
---.\ e
::‘E
EEOGR o €& &1~ S5 €% E34 535 83 S37  E3+2  SE43 5850  S251 s:52
s eld e oMg tRe2 g7ss s7Er 770 773 7oS Teo4 7el4 Pely  rezE 7%
e, S R} e fhe MBS 78RS
. - )
LENC ~GE4
JENE: 4 0 7 74 75  4s2 483 433 497 499 S04  Sp@ 510 533 GeQ
€53 8] £ 533 587 e  eI2 g5 i@ e2l  £4  B27 B30 B33 536
623 £+ B4 B9 5. S84 657  EBD 63  bBEe €69  b72 675 B7B  6Be

T2

s 77 782 78S 788 792 795 738 801 834 80?7 810 813 816 813
S22 Bz5  E28 B3] 835 838 B4l B 847  gS0) 853 956  BS3  BB2 885
S8 g7 @M 878 881 884 88?7 890 e33 8% 8 W2 995 908 91l
S14 317 90 93 933 934 937 939 g4 943 34 g5 997 3 g5
€9 g7l & 974 1006 1607 1011 1012 1013 1014 1018 1G98 1099 1104 1105
2128 1210 1113 114 IIIS 1142 1143 1153 115% 1155 1186 1160 1164 1165 1191
1132 1198 1383 12 1201 1206 1203  12i0 1235  123% 1241 1242 1243 1244 1248
i8] 1282 1283 1327 1388 1338 1339 1390 .31 1398 1348 1343 1350 14923 1429
iS38 1438 1437 1438 IW42 1945 14996 1847 IS1p 1517 1528 1529 1330 1531 1535
;238 1539 1s4p 1809 1610 1613 1e20 12l 1622 1626 1629 1630 1831 1732 1733
iEC7  iEDA (809 1819 1830 1830 183l 1832 1833 1837 1840  IB41 1842 1858  186d
:BE7 1874 1880 1883 1985 1926 1938 1339 1940 1941 1945 1947 1648 1349 2037
2038 2045 2046 2047 208 2082 2084 2085  3Mse 2057  20s8  alls 2l @il B8la2
£le3 zl24 2128 2130 2131 2132 2133 2134 2200 2201 2206 2zy7 208 2209 8al3
3218 22lp 2317 2218 2213  22BY 2285 2230 2291 2292 2293  e:37 2299 2300 2301
£3C2 2303 237. 23v2 2377 2378 2379 2380 2384 2386 397 2388 2389 2330  @uey
20§ 2463 2464 2465 2466 o470 2545 Po4p 2551  osS2 2553 2554 2558 2560 256l
2562 2563  2SEM 2632 2633 2641 242 o643 2644 2648 2650 oS! g2b52 2653 2654
2569 263 2731 2732 @70 a4l @rve 243 @7 e7Mg 50 2781 o758 8753 o768
2772 2830 2831 2839  28MC 284l 2842 2846  g£g48 2849 2950 2951  2B32  ggk?  2arl

2929 £330 2938 2939 242 c341 2345 2947 2448 2349 2350 2951 2966 2970 3028
3023 3037 3038 3039 3042 3044 3046 3047 3048 3048 3050 3065 3369 3ia7 3128
313k 3137 3138 3139 3143 3145 3146 3147 3148 3149 3164 3168 3226 3227 3235
323E 3237 3238 3242 3e44 3245 3246 3247 3c48 3263 3267 2325 3326 3334 3335
33236 3337 3341 3343 3344 3345 3346 3347 3362 3356 3427 J4c8 3436 3437 3438
3439 3443 3445 3446 J447 3448 3449 3551 3582 3560 3561 3562 3563 3567 3569
3570 3571 3572 3573 3680 3661 3658 3670 3671 3672 3676 3678 3679 3680 3681
g&gs 377 773 g7gé grss 3783 g?gq 788 3730 791 792 793 379 3883 38 Sk
8 388 894 8 83 30! 02 903 S04 0S 934 995 4003 4004
4006 4010 4012 4013 4014 4gls 4016 4105 4.06 4li4 4115 4116 4117 4121 9123
4124 4125 4125 4127 4216 4217 4227 4228 4229 4230 4234 4237 4238 4239 4240
4241 4326 4327 4334 4335 4326 4337 434} 4343 4344 4345 4345 4347 4386 4387
<334 4395 4396 4397 4401 4403 4404 440s 4406 Y407 Y17 4421 uySl 4452 4459
B4ED 4461 Y462 4466 Y468 4469 4470 4471 4472 Y482 4486 4519 4520 4532 4533
<S54 4535 4539 4541 4542 4543 HEY44 4545 4£3b 4637 4649 4580 4651 4652 4556

- - — ——




pu - -~ - -— - .  m— — - ————— ——— - -.—......«——.——‘.1
-

lo.r]

.
ir

am mpm . -—m m-ma - o . - s asm ,m=
- ’ . -

YAINJES-ii-DER 23 SIS 11 TS ISIWE IIaENISTIC SsST =l ET TIEL II-TEC-TE llieE FANE LEZ
NI SRI3E REFESENCE TRELE -- SESWANENT vvIIl3
“E88 4ESY  ~ERD  MBBL  4EB2  47TE WTTT 47E3 R4 ae % des a7 g
=3, =938 %iT Y b 4931 4822 43; 4337 43 434 3 4 “343 I
=Ly o= giAg §§QE iy g My el 0 28 5 5 3%
6208 832§ 8339 sl 831y 53F €323 €224 8228 5333 56332 633 8330 5342 £:+2
§34p 838 8383 338 832 53k 5378 537 531  G3@@  Eigy B3  £393 5397 4z
£903  B48% 5410 8411 B4iS  E418 8427  E44 8433 5440 S99l Bud2  Buga Susp  ZuEg
Suey 85539 €539 858 eS8 5728 5732 5725 8784 87585 Evsy 757 §788 5739 S7El
£~3] 5TB¢ 5703 S7e4 57eS  Stee 5767  Sre@  Sre9  E7) Er7l 82T E777 S7E8 BT
N $733 &re3  &s33  881) 8412 B35 5@ap
Bl 34 g8 A BT B g u3 16 117 118 148 143 1E7
.81 Y 13 18y 15 :56 ! 178 77 179 179 185 181 182 .23
i3+ 188 238 23 237 338 445 4db 47 448 449 480 45l 483 3E3
<6< 485 4S5 457 488 483 w4gj
BN 3°4 Te33 0 7pEg
oF ol =3 73 Y 75 482 487 492 495 497  sp3 597 503 539
sZ =3 es] g2 sep E8®  p07 el BI3 Bl ki3 B22 B35 E28 B3l
€34 237  B:)  E43 B4 643 ES2  ESS B33 BBl EB4  BB7 BP0 673  E76
£37 583  E8E E33 B3 695 B3 70l 724 707 710 713 76 718 722
€ %38 %31 7™ T T4 743 M6 M9 752 76 7885 7Bl 7R 767
"R 783 e 773 7B 7es 7 793 7% 7 802 8) e gil  8Id
s17 80 222 82 929 e33 B3k 839 842 g45 948 851 G54  BS7 gD
5:3 € %3 g2 BT 873 632 SRS gs8 891 B 8% 900 903 906
23 872 0§55 318 % 92 333 938 937 839 41 43 944  }E  9y7
36 986 €3 30 972 973 1005 1007 1011 1013 1014 1016 1097 1393 1104
..CE 1iC8 1113 1114 1118 1141 1143 1183 1155 1156 1158 1163 1164 1165 1190
132 1388 1235 .201 1204 1209 1210 1234 1236 1241 1243 1294 1248 1281  @s2
1226 1328 1338 1340 1341 1343 1348 1249 1422 1424 1835 1437 1438 1440 1448
iv& 1515 1517 1828 1530 1831 1533 1538 1533  led8 1610 1619 12l 122 1624
iez$ 130 1791 1793 1807 1833  iRle 1820 1830 1832 1833 1835 140 1641  1BS7
(54 18e7 1873 1880 1883 1924 1926 1938 1940 1891 1943 1947 1948 1949 2036
£233 2045 2047 2048 2050 2054 2055 208 2057 2114 211k 22l 2123 2124 2126
Z130 2131  g£132 2133 2139 2201 2206 2208 2209  ea2ll 2215 221k @2l7 2218 2283
Z285 2230 2282 2283 2295 2299 2300 2301 2302 2370 232 2377 2379 2380 2382
2386 2387 2388 2389 245k 2458 2463 2465 o946k 2Ye8 2544 o546 aS5l 2553 2559
£556  £5EQ ookl 2562  P5h3  Pb3l  2b33  oeMl  2E43 2844 2B4B  2b50  2hSl  2S2 2653
269  2bre 2730 2732  27M0 2742 o743 275 2743 g7sD @751 orse ereB 277l 2829
2831 2839 2841 284 2944 cgy8 o84S 285  28Si 3867 2870 2928 2930 2938 2940
2941 2943 2947 2948 2949 2950 296  2%9 3027 3029 3037 3039 3040 3042 304
3047 3048 3049 306 3068 3126 318 31k 3138 3139 3141 3185 3I4e 3147 3148
3le4  31b7 3225 3227 3235 3237 3238 3290 3244 3245 3246 3247 3263 3266 3324
3326 3334  333p 2337 3333 33W3 2344 35S 336 332 335 342 2B 383® 3438
3339 344] 3945 344p 3447 3448 3550 3652 2860 3562 3563 35eS 3569 3570 3571
3572 3859 36l  3\6Y 3671 372 3B74 3678 3879 3580 3w\l 3771 3773 378l 3783
3764 3786 3790 3731 3792 3793 3892 3984 21832 3/ 3895 3897 3801 3902 3373
3304 3993 3995  §003 4005 400 4008 40f2 4013 4Ci4  40i5 9104 410k BIIS  §ilk

4117 4119 4123 Yla4 4125 4126 4215 4217 4227 4229 4230 4232 Y37 4238 4239
4240 4325 4327 4334 4336 4337 4333 4343 4344 4345 4346 4385 4387 4394 433€
4397 4399 4403 4404 4405 4406 4417 Y420 4450 4452 4459 Y461 4462 H4BY Y408
4469 4470 4471 4482 4485 4518 4520 4532 4534 4535 4537 4541 4542 Q543 4544
4835 4637 4649 4651 4652 4654 4658 4659 4660 4661 4775 4777 4789 4791 4732
4794 4798 4799 4890 4801 4916 4318 4330 4332 4334 4335 4339 4940 4341 4442
SJs8 5060 5078 5080 S08l €083 c0e8 5179 sisl 5139 S20! 6ade 5204 5203 5305
€206 5307 5308 5309 €310 831l 8313 5319 5322 S3e4 5328 6330 5338 534C 8342
£343 5349 S352 §357 S36e 5374 €376 5377 5378 5382 5383 5384 €39 5395 5403
€404 S409 S410 gYll S414 S417 S427 5430 S437 S433 €340 S442 S445 8452 S456
£+29 S4E2 £SC8 =529 cer SEs7 €7e5 573l §T35 5744 5TE5 S735 SFST 5758 5759



]
I

SINIEI-Ll-T80 3-8 SSE 11 TI IAIeE DIASMIETIC S:
JEeslS.cl JRI3S REFERENCE TAS.E -- SERMAMENT 3 VIS
RN §:s§ 5763 ggsu 378 g;sa srsg SiE £ S0 57D SR SRR 7
TR & g 3R] 2 3 €3,z =g, €35
ies ! = fq A2 2% 34 433 239 oy €39 £33 687 &7 &2 g
£.8 21 g2 g2 p3) £ 825  B23 &40 B43 t48 51 &54 £ L
£53 BEC  EES  &rE &7 Br9  B82  ESS g3 B2 639 83 %3 703 7%
=28 22 i clI8 a2l Ted Ter T3 T3} Tk 739 748 0™ 79 743
~g2 ig T€8 el 64 767 700 7 76 773 rE3 78 79 793 798
€31 azy 3% 8ld 8l 8ls 819 g2 g8 g8 @ 22] 835 838  8vl g4a
£+ 48 €5, 95+  BE? 3] S 3 %3 g2 g6 g3 g8 eg EE
32 335 §3) 335 333 5¢ 311 314 317 925 21 cic S 12 37 23
oI i3I LIz 1518 038 1233 1105 1i0e 1410 1i42 1143 1i84 1185 1{G il
i3 1188 1338 1206 235 123k 1242 1243  le¥8 1327 1328 1333 1380 IS 1423
i34 1435 1437 1482 1516 1517 1829 1530 1635 1859 1610 1620 121  le2e 1732
732 isf3 18S9 1s1§  j820 1831 1332 1837 1887 1873 198 196 1939 1940 1945
f3F 238 gC46 2047 2082 2115 21le  2l22 2123 2128 2200 2201 2237 2208 2813
3334 3385 2331 2292 2287 2371 @37 2378 2379 2384 2467 2458 2454 2465 2470
i5s€  ZS8E  zS2  gE33 2558 2632 2633 2642 2643 gBM8 G731 2732 27N @2 27w
2523 2831  ZE30 2841 2B 2929 €930 2939 20 &35 328 3029 3038 3039 304
3137 3128 3137 3138 JIN3 3226 3227 3236 3237 3242 3328 33 33 323k ML
3457 3428 3437 3438 343 3651 3552 3pl /b2 367 366D 36l 3670 k71 3676
3-F2 3773 3782 3B 3788 383 PB4 3893  3B94 3839 2939 3995 4004 4005 NGO
S5 4126 4118 §I1B 4121 8216 del? 4228 4229 4234 432 4327 4335 433 4341
<386 4387 4338 4338 y4g] 4§51 4452 4460 946l 44BB 4519 4520 4833 4534 4533
43 4637  4BEQ  usSl  4eSp 4776 4777 4790 4791 4736 4317 4318 4331 4332 4337
=259 ooeg  spP9  ecE)  cABS  S180  S5:81 520]  s2fl S20e €306 310 5314 8319 5322
£342 535D 5378 8378 538 35410 8418 8417 430 Ees2 545 5482 £509  BE3)  E&S3
. ST:& 8732 &rp7  §793  Sgl8 Egad
7T 5-4 5332 544G
G Ste  B330 5439 _ .
oG 43 54 g 60 68 59 ~2 71 74 75 76 w84 5% 934 937
843 94y 9% 947 S48 989 5308  S34 5315 5326 5342 534k 5353 5354 £35S
zist 5337 5358 632 5391 5392 8497  84:0 541l 84is 541§ S420  &421  Bug2 8427
£345 S48z 5589 8%y 5754 5756 B7E  ErS7 Ers@ 576l 5782 S 57eS 57EE 767
. Sre8  S7es ST 8271 ET72
1ee w62 636 679 /40 78§ 832 875 1005 1037 1I41 1190 1234 1326 1422 151§
1808 1791  i818 1924 2036  2II4 2199 2283 2370 24Se  eS44 2831 2733 2329 2928
3027 3186 322 3324 ™26 3E50  3BE§  3TFl 3882 3933 410y 4215 4336 4386 4450
B3 %35 4775 Wle S0S8 5179 5330 G456 G478 5498 S5eE8  57C8 5780 5786 5739
b=
JIET 1 2 7% +6l 462 4BY 538 540  5M1 S42 543  S44  E45 546 54T
€48 549 550  S5) 663 553 564 555 &5 857  Ss@ 553 S0 36l 562
Se3  Se4 565  She  SB7 568 359 &7 £71 572 873 84 875 L7 77
€78 579 580 349 99 97 979 1005 101 1097 1106 1l41 115§ 1130 1200
1234 1243 1326 1340 1422 1M3 i515 1830 160 1821 1791 1809 1818 1332 1924
1940 2036 2047 2ll4 2123 2i99 2208 2283 2292 2370 2379 2456 2465 2544 2553
2631 2643 2730 E742 2829 2941 2928  oWN 3027 3039  Jiee 3138 328 2RI 33
3335 3426 3438 3550 3562 3689 3671 3770 3783 3882 3894 3993 4005 HIOM  MIlB
4215 9229 4235 4335 94385 439 4450  44Bl 4618 4534 4635 4RSI 4775 4791 491b
4332 5086 S0BD 5179 5201  S3i4 6330 €332 6357 S4S2 5746 5784 5788 578k G757
_ 5758 £759 8761 572 573  S7e4 G765  S7eb  S767  S7e§ 5763 677Q  S7T1  S77 773
RIS 1 b 7 B 10 12 13 14 15 16 17 18 13 21
23 24 25 26 24 28 29 30 3l 32 33 34 3% 36




VS —
MaINJEl-l1-0nEl-2 FoP Y000 CRlkD DISSNSS
DEeSIE. Sl CRISS RIFISINCT TRZLD == FEIENAN

SCsS Sivs STHs Tzlg
A= IRN -z 57 e 4=l Eig
N 1 < - TR yo
R O N T S -
S23 Sty SES SES Es7
=75 =73 R 245 <59
1234 1243 1328 1340 1422
1542 =238 2057 2114 2123
253! Ze43 732 2742 £323
3335 S425 3428 S50 3583
Ls)E 4223 Y325 4335 4325
4332 £3s8 €osa S179 £20!
SYSE E753 €78l g7s2 57e3
FRSS s31 £e7
8297 4E4 240 ceq -
i +S8TTL &y e 203 el3 2z6
b 1141 1i83 1234 12326 1422
43¢ =544 2831 2730 2829
3522 41G4 4215 4335 4385
o S4E0 5803 €577 EgSs 5723
TITLE
HIED 4E4 4E&3 4285 438 803
S35 S=27 =28 529 £33

! sS csl SSE 583 854

' 11 s=7 g=8 569

’ £1C 613 516 E19

| 3 &858 EGL E6Y

701 704 707 710
: 747 750 7S 756
i 783 735 739 802
233 BY2 g45 848
&85 238 gsl 83y

1394 1809 510 1E02
1764 1765 17eb 1768
1919 1920 5i48 5149
B4 539 Bml B34
ri S
Ei74 BI85  BI81 6192
7611 7918 737 7922
79e0 792 7369 7973

D = DD~ UML) JT(F AT I
N ML OO MDD ) L OO
NMWWUITLIO WM O LI~

SISO s hea

=RRORS DETECTED: O
DEFAULT GLOBALS GENERATED: O

s, DEKBCB/NL: T0C/SOL/CRF=SYSMAC. SML, DEKBCB. P11
RON-TIME: 72 B9 16 SECONDS
FUN-TIME RATIO: 3417/179=1.9
CGRE USED: 42K (B3 PAGES)

0D = O L2.0
UL O SUP UKD ~)
Vel VIS { PR/ N of (1]

(I )+

43¢

JSAUNTUNRI

UIN LI
S LU ofuun

(DI~
(Ve )&l [ o

H1E

Ol B § -l s

WOoMO UK

natnoanmrun
Ot ~INnL

-y~ ey

s JULNNL
() oee (Foe

ST = f)
(I3[ Vi]ee]dm]

(o= () ~Jo==FILIUN
JMUNLOONIUNL
L D= I D

€I TN ) vee e

== L Ot
LN L~1UnL
WO 4.0

X )0=e po

|-(lllllln

M) o= pe

L0
(Sl il LA =
I NUITOLN

= TULITAD o= (P VLTI

LW L0 L
e e N L TVOU (T

L LCIN)y—=ru

naunLren

(DN

<INV




P
>

..............

()bt b
(N1 2] 4 1]

fus--

*
’
[}
'
'Y
]
-
b
r
w-NNIs-
1—-Uin»-—-
for=~Jiver—-
o+
u— O r—
O—-OMN)»-
o
e
[(Vie¥ Yill@] -

------

!




