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ABSTRACT

CEXBA/B ARE PROGRAMS DESIGNED TO DETECT AND REPORT LOGIC

FAULTS IN THE PDP 11/70~74MP CENTRAL PROCESSING UNIT. THEY

CONSISTS OF 210(8) INDIVIDUAL TESTS CAREFULLY DESIGNED

AND SEQUENCED TO DETECT AND ATTEMPT TO IDENTIFY LOGIC

FAULTS AT A MINIMUM HARDWARE/SCFTWARE LEVEL. THESE TESTS

Q?EOCARTITIONED INTO TWO STAND-ALONE PROGRAMS AS DESCRIBED
LOW.

A. BASIC INSTRUCTION TESTS

CEXBA CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION
TESTS DESIGNED TO VERIFY THE INTEGRITY OF THOSE INSTRUC-
TIONS AND LOGIC OPERATIONS USED BY THE UTILITY ROUTINES
;gaTcgzggIDE ERROR RFPORTING AND SCOPE LOOPING FACILITIES

ANY FAULT DETECTED IN THIS PROGRAM CAUSES THE PROGRAM TO
"HALT'" WITH THE CONSOLE ADDRESS LIGHTS INDICATING THE
ERROR PROGRAM COUNTER AND THE CONSOLE DATA LIGHTS SHOWING
THE TEST NUMBER (FOR TESTS 24 AND ABOVE). ADDITIONAL
FAULT IDENTIFICATION INFORMATION IS AVAILABLE IN THE PRO-
GRAM ANNOTATION FOR THE FAILING TEST.

IF THE PROGRAM HALTS AT LOCATION 6 OR 12 (ADDRESS LIGHTS

OF 10 OR 14) THE PROGRAM ANNOTATION FOR THE INDICATED

TEST NUMBER, SHOULD GIVE A CLUE TO THE

PROBLEM. TO LOOF ON THE ERROR THE HALT MUST BE REPLACED

BY THE OCTAL CODE SHOWN IN THE COMMENT FIELD OF THE HALT

AND THE PROGRAM RESTARTED AT 200, OR THE START ADDRESS OF THAT
PARTICULAR TEST.

DURING THE FIRST PASS THE PROGRAM WILL TYPE '‘AA'' AND THE
PROGRAM TITLE.

B. ADVANCED INSTRUCTION AND MISCELLANEOUS LOGIC TESTS

CEKBB CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION
TESTS FOLLOWED BY A SET OF MISCELLANEOUS LOGIC TESTS. THE
INSTRUCTION TESTS COMPLETE THE TEST OF THE PDP 11/70-74MP |N-
STRUCTION REPERTOIRE. THE LOGIC TESTS VERIFY SUCH THINGS
AS: 1) THE INTERNAL REGISTERS; 2) REGISTERS SET 1; 3)
INTERNAL INTERRUPTS,; 4) BUS REQUEST LEVELS 4, 5, AND 6;

S) INTERNAL TRAPS, AND ABORTS; 6) OUTER MODE SELECTION;
AND 7) EXTERNAL TRAPS AND ABORTS. EACH TEST IN THIS
PROGRAM CALLS A ‘'SCOPE LOOP'' UTILITY THAT FACILITATES USER
CONTROL OF TEST SELECTION AND EXECUTION VIA THE CONSOLE
SWITCH REGISTER.

UPON DETECTION OF A LOGIC FAULT EACH TEST IN THIS SECTION
CALLS AN "ERROR SERVICE'' THAT REPORTS IT AS HARD COPY ON
THE CONSOLE TERMINAL DEVICE. THE ERROR SERVICE ROUTINE

ALSO FACILITATES USER CONTROL OF THE PROGRAM SEQUENCE VIA

SEC 0003
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CONSOLE SWITCH REGISTER OPTIONS., AFTER REPORTING THE ERROR
THE PROGRAM CONTINUES ON JTS NORMAL SEQUENCE UNLESS MOD-
ég%ESNBY THE USER ACTIVATING THE "HALT ON ERROR'' SWITCH

C. IMPORTANT NOTE

THE PROGRAM ANNOTATION IN CEKBA AND THE TYPED ERROR REPORTS
IN CEKBB ARE BASED UPON THE KNOWLEDGE iHAT ALL PREVIOUS
TESTS WERE FAULTLESS AND THAT THERE I> ONLY ONE SINGLE
POINT FAILURE IN THE PROCESSOR. THIS MEANS THAT [F EITHER
PROGRAM, OR THE PROGRAMS THEMSELVES, ARE NOT RUN IN SE~-
QUENCE, THE ERROR MESSAGE MAY NOT BE VALID.

ALTHOUGH EACH ERROR ANNOTATICN AND TYPED MESSAGE CONCLUSION
HAS BEEN PROVEN BY PHYSICAL FAULT INSERTION (ONE SIGNAL
STUCK LOW), IT IS HUMANLY IMPOSSIBLE TO GUARANTEE THAT

THE ERROR REPORT IS 100% CORRECT. THE SOLE FUNCTION OF

THE ERROR REPORT IS TO DIRECT THE USER TO THE MOST PROBABLE
AREA OF FAILURE.

REQUIREMENTS

- S i Sy W —

PDP 11/70-74MP CPU WITH OPERATORS CONSOLE
LA30 OR EQUIVALENT TERMINAL

STORAGE

CEKBA REQUIRES 16K TO LOAD AND RUN
CEKBB REQUIRES 16K TO LOAD AND 32K TO RUN

PREL IMINARY PROGRAMS

CEKBA REQUIRES THAT TWO INSTRUCTIONS WORK:
'm.l AND ‘HALT..

CEKBB REQUIRES THAT (EKBA RUN
LOADING PROCEDURE

BOTH CEKBA AND CEKBB ARE LOADED FROM THE XXDP MEDIA.
REFER TO THE XXDP MANUAL FOR FURTHER INFORMATION.

STARTING PRCCLEDUR

L T
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SEE 5.1
STARTING ADDRESS

200
PROGRAM AND OPERATOR ACTION

>
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LOAD PROGRAM INTO MEMORY (SEE SECTION 3)

LOAD ADDRESS 200

PRESS START

THE PROGRAM WILL PRINT "'AA"" AND THE TITLE THE FIRST
TIME THROUGH.

THE PROGRAM WILL LOOP AND END Of PASS WILL BE TYPED
AFTER THE REQUIRED NUMBER OF PASSES.

CEVDQ

LOAD PROGRAM INTO MEMORY (SEE SECTION 3)

ENSURE RH CONTROLLER IS ENABLED, IF SW<5>-0

IF AN RKO5 IS AVAILABLE (AND THERE WAS NO RH) ENSURE
AT LEAST ONE DRIVE IS ENABLED; IF Sw<5>=0

LOAD ADDRESS 200

SET SWITCHES (SEE SECTION S5.1)

PRESS START

THE PROGRAM WILL LOOP AND AN END OF PASS MESSAGE WILL
BE TYPED EVERY PASS.

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

A. (EKBA
NONE
B. CEKBB

WITH SW<15:0> O THE PROGRAM WILt PRINT OQUT ON ERRORS AND
SPNEA?HE§A5;END OF PASS'' wllL BE TYPED AT THE COMPLETION

SEQ 0005
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THE SWITCH SETTINGS ARE:

Sw<15>=1 ... HALT ON ERROR

Sw<14>=1 ... LOOP ON TEST

Sw<13>=1 ... INHIBIT ERROR TYPEOUTS
Sw<12>=1 ... INHIBIT T BIT TRAPPING
SW<11>=1 ... INHIBIT ITERATIONS
SW<10>=1 ... RING BELL ON ERROR

Sw<9> =1 ... LOOP ON ERROR

SW<8> =1 ... LOOP ON TEST IN SW<7:0>
SW<7> =1 ... NO ACTION

Sw<b> =1 ... SKIP BUS REQUEST 6 TESTING
SW<5> =1 ,,. SKIP BUS REQUEST S TESTING
SwW<éd> =1 ... SKIP BUS REQUEST 4 TESTING
SW<0> =1 ... SKIP OPERATOR INTERVENTION TESTING

SUBROUT INE ABSTRACTS

A. CEKBA
SEE 5.2.4 AND 5.2.5
8. (EKRB

SPURIOUS ERROR HANDLER

THIS ROUTINE IS CALLED BY AN UNEXPECTED TRAP TO LOCATION
4 OR 174. IT PRINTS A SHORT MESSAGE FOLLOWED BY THE PRO-
GRAM COUNTER AT THE TIME OF THE TRAP AND THE APPROPRIATE
ERROR REGISTER (I.E. THE CPU ERROR REGISTER IN CASES OF
?RL§A$OT?12)AND THE MEMORY ERROR REGISTER IN CASES OF A

SCOPE

THIS SUBROUTINE CALL (VIA AN IOT INSTRUCTION) IS PLACED
BETWEEN EACH TEST. IT RECORDS THE STARTING ADDRESS OF
EACH TEST IN LOCATION '$LPADR'‘ AND 'SLPERR'' AS IT IS
BEING ENTERED. IT ALSO CONTROLS TEST ITTERATION, LOOPING,
AND SEQUENTIAL FLOW CHECKS (SEE 5.2.8).

ERROR

"HIS SUBROUTINE CALL (VIA A EMT INSTRUCTION) IS USED TO
REPORT ALL ERRORS. (REFER 710 6)

TRAP CATCHER
A "'.+2"" - "HALT'' SEQUENCE IS REPEATED FROM LOCATION O TO
LOCATION 776 TO CATCH ANY UNEXPECTED TRAPS (EXCEPT 4 AND

114, THUS, ANY UNEXPECTED TRAPS WILL HALT AT THE DEVICE
TRAP VECTOR +2.

SEQ 0006
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TRAP

A NUMBER OF SUBROUTINES ARE CALLED BY THE TRAP [NSTRUCTION.
FOLLOWING ARE THE CALLS USED AND THE LABEL OF THE STARTING
ADDRESS Of THE SUBROUTINES.

TYPE (STYPE)
ROUTINE TO TYPE AN ASCII STRING ON THE TTY,

THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER
A LINE FEED.

TYCEOC ($TYPOC)

ROUTINE TO CONVERT A 16-8BIT BINARY NUMBER TO A 6-DIGIT
OCTAL NUMBER AND TYPF [T,

TYPEDS ($TYPDS)

ROUTINE TO CONVERT A 16-BIT BINARY NUMBER TO A S5-DIGIT
SIGNED DECIMAL NUMBER AND TYPE 7.

POWER DOWN AND UP

THIS SUBROUTINE CALL (VIA A POWER DOWN) SAVES THE RETURN
PC UPON A POWER DOWN. WHEN POWER IS RESTORED A MESSAGE
IS TYPED AND THE TEST WILL RESTART,

MONITOR RESTORE (QUIT)

THIS SUBROUTINE IS ENTERED BY TYPING A '‘CONTROL ('' OR
WHEN THE END OF PASS IS REACHED AND THE PROGRAM [S
RUNNING UNDER A MONITOR. SEE 7.2 FOR DETAILS.

CHECK TEST SEQUENCE (SEQENC)

THIS ROUTINE IS CALLED IN THE SCOPE ROUTINE. IT (OMPARES
THE ADDRESS OF THE SCOPE CALL WITH THE ADDRESS POINTED
TO BY $TSTNM IN THE ''TEST ADDRESS TABLE''. IF THEY DON'T
COMPARE, A MESSAGE IS TYPED, INDICATIONG THAT A TEST

WAS SKIPPED.

PERIPHERAL DETERMINATOR AND INTERRUPT ENABLE ROUTINES
PERIPHERAL DETERMINATOR

THIS ROUTINE IS EXECUTED, IN LINE, BETWEEN TESTS 32 ANl 33
OF CEKBB, IT CHECKS THE SYSTEM TO DETERMINE IF ONE OF

FOUR PERIPHERALS IS AVAILABLE (RS04, RPO4, TM, OR RKOS)

FOR BUS REQUEST LEVEL 5 TESTING AND |F A LINE CLOCK IS
AVAILABLE fOR LEVEL 6 TESTING.

If A DEVICE IS FOUND, THE ADDRESS OF ''INTSSU'' (INTERRUPT

5 SUBROUTINE) AND S$KW11L/P (LINE CLOCK INTERRUPT SUBROUYINE)
IS PLACED IN LOCATIONS "'INTERS'® AND ''INTER6'' RESPECTIVELY.

-

SEQ 0007
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INTERRUPT ENABLE ROUTINES

THESE ROUTINES ARE CALLED VIA A ''JSR PC,aINTERX'' (X=5 OR 6).
THE ROUTINE SETS UP AND RESPONDS TO A BUS REQUEST. IF THE

BR DOES NOT WORK THE RETURN PC [S INCREMENTED BY 2 AND

THE RETURN [S MADE.

OPERATOR ACTION

- s e T S Sme G

THE LAST TEST OF CEKBB REQUIRES OPERATOR INTERVENTION.
THIS TEST IS ONLY EXECUTED ON PASS 1, IF Sw<0>=0. QUES-
TIONS ARE TYPED ON THE TELETYPE AND THE OPERATOR MUST
RESPOND EITHER ON THE CONSOLE OR ON THE TELETYPE.

IF LOCATION 42 IS NON-ZERQ, INDICATING THAT THE PROGRAM
WAS LOADED BY A MONITOR, THIS TEST IS SKIPPED ON ALL PASSES.

ERRORS

A. C(EKBA

EVERY ERROR IN CEKBA HALTS THE PROCESSOR. THE COMMENT
FIELD OF THE HALT INSTRUCTION CONTAINS THE NAME OF THE
SIGNAL THAT WAS MOST LIKELY TO HAVE CAUSED THE ERROR.
ALSO, IN THE COMMENT FIELD, IS THE OCTAL CODE THAT SHOU'D
REPLACE THE HALT IF LOOP ON ERROR IS DESIRED. IF THE
PROGRAM HALTS AT LOCATION 6 OR 12 THE USER SHOULD LOOK

IN THE TEST DESCRIPTION, OF THE TEST THAT FAILED, TO FIND
THE MOST LIKELY CAUSE OF THE ERROR.

B. C(EKBB
NONE OF THE ERRORS IN CEKBB HALT THE PROCESSOR IF Sw<15>=0.

THERE ARE OVER 450(8) UNIJQUE ERRORS THAT (AN OCCUR IN THIS
PROGRAM. WHEN AN ERROR IS ENCOUNTERED THE CALL TO THE
ERROR ROUTINE IS MADE AND IF SW<13> IS NOT SET, AN ERROR
MESSAGE PERTAINING TO THE ERROR WILL BE TYPED. EACH ERROR
TYPE OUT WILL CONTAIN THE FOLLOWING:

1. AN ERROR MESSAGE
2. A DATA HEADER
3. A DATA STRING

THE DATA STRING WILL CONTAIN, AT A MINIMUM, THE ERROR P(
ANL THE TEST NUMBER. [N SOME CASES THE EXPECTED AND ACTUAL
VALUES OF A REGISTER ARE ALSO INCLUDED.

REFER TO THE LISTING UNDER $ERRTB FOR THE TYPES OF ERRORS
THAT CAN OCCUR.

_’

SEG 0008
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SEE SECTION 7.1 FOR NON-STANDARD CONFJGURATION.

ERROR RECOVERY

A. C(EKBA
ERROR RECOVERY IS STRICTLY BY USER INTERVENTION.
B. CEkBB

SW<15:9>=0 - MOST ERRORS WILL CAUSE EXECUTION TO GO TO
THE START OF THE NEXT TEST AFTER THE MESSAGE
1S TYPED. A FEW TESTS ARE DIVIDED INTO
SECTIONS. IN THESE TESTS AN ERROR WILL CAUSE
EXECUTION TO GO TO THE NEXT SECTION.

SW<15> 1 -~ PRESSING THE CONSOLE CONTINUE WILL CAUSE THE
PROGRAM TO TYPE AN ERROR MESSAGE AND HALT.
PRESSING THE CONSOLE CONTINUE AGAIN WILL CAUSE
THE PROGRAM TO CONTINUE AS [F SW<15>=0.

RESTRICTIONS

STARTING RESTRICTIONS

A. CEKBA
NONE
B. CEkBB

IF THE USER WANTS TO RUN THE BUS REQUEST 5 TEST HE MUST
ENSURE THAT EITHER AN RH CONTROLLER IS ACTIVE OR THAT A
UNIBUS DEVICE (RK, RS, RP, TM) IS ACTIVE.

IF A RP11-E IS SHIPPED IN PLACE OF A RPO4, THIS
REPRESENTS A NON-STANDARD CONFIGURATION AND LOCATION
1244 SHOULD Bt CHANGED FROM 176700 TO 176714.

SEQ 0009
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OPERATING RESTRICTIONS

A. CEKBA
NONE
B. CEKBB

SINCE THE PROGRAM COULD POSSIBLY DESTROY A MONITOR, IN

PAGE 6, ALL LOCATIONS BETWEEN 152000 AND 157776 ARE SAVED

AT THE BOTTOM OF THE PROGRAM. TO RESTORE THESE LOCTIONS

A "'CGNTROL C'' SHOULD BE TYPED ON THE TERMINAL. THE LOCATIONS
U}LL Bg ?ESTORED, A MESSAGE TYPED, AND THE PROCESSOR

WILL HALT.

IF THE PROGRAM IS RUNNING UNDER A MONITOR THE LOCATIONS
ARE RESTORED AND CONTROL IS RETURNED TO THE MONITOR
THRU THE END OF PASS LINKAGE.

MISCELLANEOUS

A. C(EKBA

FIVE(5) SECONDS PER END OF PASS MESSAGE |F RUNNING UNDER A MONITOR.
2 MINUTES IF THE PROGRAM WAS DUMPED.

8. (EKBB

THE FiRST PASS TAKES APPROXIMATELY 8 SECONDS. ALL SuB-
SEQUENT PASSES TAKE APPROXIMATELY 3 MINUTES.

STACK POINTER

STALK IS INITIALLY SET TO 1100.
PASS COUNT

A PROGRAM PASS THRU COUNT IS KEPT IN "$PASS''.
A. CEKBA

IF THE PROGRAM IS RUNNING UNDER A MONITOR OR WAS LOADED

BY ACT 11 THE PROGRAM MAKES 144(8) PASSES FOR EACH END

OF PASS MESSAGE. IF THE PROGRAM WAS DUMPED, 4000(8) PASSES
ARE MADE FOR EACH END OF PASS MESSAGE.

THE PASS COUNT IS DISPLAYED IN THE DATA LIGHTS WHEN DISPLAY
IS SELECTED BY THE ROTARY SWITCH.

l
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B. (EKBB
THE PROGRAM MAKES 1 PASS FOR EA({H END OF PASS MESSAGE.

8.6 ITERATJONS

B. CEKBB
THE FJRST PASS OF THE PROGRAM WILL AUTOMATICALL:. INKIBIT

ITERATIONS, ALL SUBSEQUENT PASSES WILL PERFORM FULL,
(2000 DECIMAL) ITERATIONS.

8.5 SPECIAL REGISTERS

A. C(EKBA
RO IS RESERVED FOR THE TEST NUMBER,
B. C(EKBB
NONE
8.6 T BIT TRAPPING

- o o = .

B. CEKBB

EVERY OTHER PASS, STARTING WITH PASS 2, RUNS WITH THE
T BIT ON. THIS CAUSES EVERY INSTRUCTION TO T BIT TRAP
THEREFORE, IT IS NOT POSSIBLE TO '‘SINGLE INSTRUCTION'
THE TEST WITHOUT TURNING THE T BIT OFF,

CERTAIN TESTS AUTOMATTICALLY TURN IT OFF IF IT WAS ON.
THESE TESTS WILL ALSO TURN IT BACK ON UNLESS THE FOLLOWING
TEST REQUIRES THAT IT ALSO BE OFF.

8.7 OSCILLOSCOPE SYNC POINTS

- D S S R D DR R S - -

A.  (EKBA

BEGINNING WITH TEST 24 EACH TEST HAS AN OSCILLOSCOPE SYNC
INSTRULTION. THE ADDRESS OF THE CONDITION CODE ROM STATE (44)
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IS IN THE PROCESSOR MICROBREAK REGISTER (ADDRESS 17777770).
THIS WILL CAUSE PIN AE1 (SL2T 10) ON THE BACKPLANE TO GO
HIGH EACH TIME A CONDITION CODE (OR NOP) INSTRUCTION IS
EXECUTED, THEREFORE, IF THE OSCILLOSCOPE EXTERNAL SYNC

IS CONNECTED TO THIS PIN AND THE SYNC SELECT PUT ON EXTERNAL
THE OSCILLOSCOPE WILL BE SYNCHRONIZED WITH THE INSTRUCTION
IMMEDIATELY PRECEEDING THE INSTRUCTION UNDER TEST (IUT).

B. CEKBB

ONLY TESTS 1 THRU 20 CONTAIN SYNC INSTRUCTIONS.

CACHE CONTROL

THE FIRST PASS OF BOTH PROGRAMS RUN WITH THE CACHE
DISABLED (FORCING MISSES IN BOTH GROUPS). ALL
SUBSEQUENT PASSES RUN WITH THE CACH ENABLED.

PROGRAM DESCRIPTION AND HISTORY

(EKBBB -
(ExkBB(C -
CEKBBD =

CEKBRE

PROGRAM ENHANCED TO LOOP ON SUBTEST WITH SWITCH 8 SET
DOCUMETATION OF NON-STANDARD RP11 WAS ADDED TO SECTION 6.1

ERROR F”INTOUTS OF CALLS > AN EMT 377 WHICH DECODES NEXT
WORD FOR THE ERROR POINTER WAS INCORRECT. MEMORY SIZING
ROUTINE ENHANCED TO HANDLE UNEXPECTED MAIN MEMORY TIMEOUT
TRAPS TO 114. PROGRAM ENHANCED TO RUN ON AN 11/74.

ALSO,THIS SECTION OF REV HISTORY WAS ADDED TO THE DCC. (9.0) .

CHGE1 AND CHGEZ2 ADDED TO ELJMINATE TTY INTERRUPTS FROM
OCCURRING DURING PRIORITY ARBITRATION LOGIC TESTS. (TEST 47)

SEQ 0012
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TASLE OF CONTENTS
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TRAP DECODER
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POWER DOWN AND UP ROUTINES
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PROGRAM BY DONALD W. MONROE

THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMA(
PACKAGE (MAINDEC-11-DZQAC-AS).

AR S0 AR AatdR et il il s ilstddil il ittty ],

BASIC DEFINITIONS

ERARE AR A AARAAAARAAARAAANAAAREAR AR RRARAE - AR ARN A AR AN NN AR AR NN

43 INITIAL ADDRESS OF THE STACK POINTER xxx 1100 ===
57 MISCELLANEOUS DEF INITIONS

63 GENERAL PURPOSE REGISTER DEFINITIONS

84 PRIORITY LEVEL DEFINITIONS

94 "SWITCH REGISTER"' SWITC') DEFINITIONS

122 DATA BIT DEFINITIONS (BITOO TO BIT15)
150 BASIC "'CPU'' TRAP VECTOR ADDRESSES

LA At sl Ridtstistdilidfsasaditissiisitt sttt il s

CACHE  REGISTER DEFINITIONS

AR A A A AR AR AR AN AR AR AN R A AN AR AT TN R AR RAARNNRARNAN AN NN NN NN

AR A AN AN AR AR R AR AR RN AT RN RRAR AN R ANRNN AN RN RR AN RNANRANRN

CPU REGISTER DEF INITIONS

LA SRSt eds st il desdiittiisiess itz s 2 R ]
LA AR A SRS SRttt ds sttt stz ol o2 R 2R

MEMORY MANAGEMENT DEF INITIONS

AR AR RS RSl SRltistassRitittidlitil sttt ist iR

194 MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

SEQ 0015
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205 USER "'I'" PAGE DESCRIPTOR REGISTERS
216 USER ‘D'’ PAGE DESCRIPTOR REGISTORS
227 USER "'I'' PAGE ADDRESS REGISTERS
238 USER 'T'’" PAGE ADDRESS REGISTERS

249 SUPERVISOR "‘1°" PAGE DESCRIPTOR REGISTERS
269 SUPERVISOR ‘D' PAGE DESCRIPTOR REGISTERS
271 SUPERVISOR "‘I'' PAGE ADDRESS REGISTERS
282 SUPERVISOR ‘D" PAGE ADDRESS REGISTERS
293 KERNEL ''I'' PAGE DESCRIPTOR REGISTERS

304 KERNEL 'D'' PAGE DESCRIPTOR REGISTERS

315 KERNEL "'I'" PAGE ADDRESS REGISTERS

326 KERNEL 'D'' PAGE ADLKESS REGISTERS

LA RRSRdd i asdiiisdsRit il dldlil i 022232232332 tRRRRE X NN

UNIBUS MAP REGISTER DEFINITIONS

LA A RS SRS Rad st dt iR id i dRdR 22 FRdA22R22 22 82082222 2]

343 THE LOWER 16 BIT:. ) “HNE MAP REG:“TEFRS ARE LABELED °‘MAPLXX'
THE UPPER 6 BITS OF THE MAF REGIS1. PS ARE LABELED 'MAPHXX'

AR AN R AN RN RNRRAANRARNAANANRAARRAA AT AR AR RAARANNANRNC AN ANONARRAANN NN

TRAP (CATCHER

LA AR AS AR RARd it dsaddd XRRRARAARRdR s a2 2222 2 R

437 ALL UNUSED LOCATIONS FROM 4 - 776 (CONTAIN A ''L+2 HALT"
SEQUENCE TO CATCH ILLEGAL TRAPS AND IANTTRRUPTS
LOCATION O CONTAINS O TO CATCH IMPROPER.Y LDADED VECTORS

AR AR RSl lad ettt i ilodisilisdslitis st il ssd T it R sty ]

STARTING ADDRESS(ES)

LAAA SRR A0SR RRRRdlssiit ittt il il 022 X2 WST ]
LA SASS SRRttt ios st it ittt setiilsdissl it sttt i) ]

ACT11 HOOKS

AR SRSt ssssstidsiallit sl i iz s s st

449 THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACT11

LOCATION 46 WILL CONTAIN THE ADDRESS OF THE LOCICAL
END OF THE PROGRAM.

LOCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS
AND/OR RESTRICTIONS. THIS 1S ACCOMPLISHED BY SETTING VARIOUS BITS

SEQ 0016
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TO A ONE OR A ZERO. THE BITS USED AND THERE MEANING ARE:

BIT 15=1 PROGRAM SHOULD BE POWER FAILED WwHILE RUNNING

=0 NO POWER FAIL DESIRED

BIT 14=1 PROGRAM RUN TIME IS MEMORY SiZE DEPENDENT
=0 RUN TIME IS NOT MEMORY SIZE DEPENDENT

BITS 13~0 MUST BE ZERO'S

ARNAA R AR A ARN AR A AR R A AN AR AR AR AR AT R AR AN RN RN AN RN R AN AR RANRR NN

COMMON TAGS

LA 84220022t Rldls Rt sttt st st isd s il R 2R R R

475

549

555

1560

1571

THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
USED IN THE PROGRAM.

LA AR SRRl ddRlsddt st alaitlioost il sddtilisis i i i s 3 2 8 X

ERROR POINTER TABLE

L3R ddd sttt st sd it ssdsiilsiid sl iisliii i sssldsd §

THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN

LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

NOTE?:
NOTEZ:

TEST 1

IF $ITEMB 1S O THE ONLY PERTINENT DATA IS (SERRP().
EACH ITEM IN THE TABLE CONTAINS &4 POINTERS EXPLAINED AS FOLLOWS:

EM : :POINTS TO THE ERROR MESSAGE
DH ::POINTS TO THE DATA HEADER
DT ::POINTS TO THE DATA

DF :;POINTS TO THE DATA FORMAT

SPL

IF FORK A FAILS EXECUTION WILL GO TO ONE OF 3 STATES:
RSD.02.Sv(C.70, OR D30.00.

RSD.02 WILL CAUSE A TRAP TO LOCATION 10.

SVC.70 WILL HANG THE PROCESSOR IN THE PAUSE STATE. THIS
?gLEAgNLY OCCUR IF RACF E17(AFIR04 (1) *AFIROS(0)~(RTS:(COP))
030.00 WILL CAUSE A TRAP TO LOCATION 10 AFTER STATE D10.60.
THIS FAILURE CAN BE DIFFERENTIATED FROM THE FIRST BY TESTING
THE REGISTER ASSOCIATED WITH BITS <2:0> OF THE OP (CODE TO

SEE IF IT WAS INCREMENTED.

IF BOTH LEVELS 2 AND 5 (OME UP AS LEVEL 4, PDRD E31(1)
(OULD BE BAD.

ONCE IT IS DETERMINED THAT THE INSTRUCTION WORKS A BIT TEST IS
MADE ON THE PSW <7:5>,

ROM FLOw-63,367

SEQ 0017
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1672

1679

1732

1866

1902

TEST 2

TEST 3

TEST &

TEST 5

TEST 6
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RESET

IF FORK A FAILS EXECUTION WILL EITHER GO TO WAT.00 OR TRP, Q2.
THE LA30 PRINTER WILL BE STARTED SUCH THAT A FAJLURE INTO
WAT.00 WILL RECOVER.

IF TRP.0O1 IS ENTERED A TRAP SEQUENCE WILL EXECUTE
WITH A TRAP VECTOR OF 4.

ROM FLOW=15,255.374

MARK

FORK A CAN FAIL INTO ONE OF THE FOLLOWING:

RSD.00, MFP,.80, MTP.00, Sv(.70, OR D67.07.

STATE RSD.00 WILL CAUSE A TRAP TO LOCATION 10.

MFP.B0 WILL EXECUTE AN MFP INSTRUCTION.

MTP.00 WILL EXECUTE AN MTP INSTRUCTION EXCEPT FOR THE ALU.

SV(.70 WILL HANG THE PROCESSOR IN THE PAUSE CONDITION.
THIS WILL ONLY HAPPEN IF RACF E8 IS BAD.

D67.071 WILL STEP THE PCB AND TRAP TO LOCATION 10 AFTER STATE D10.60.

ROM FLOW-47,252,235,234

ASH*DMO

IF fORK A FAILS EXECUTION WILL GO TO RSDP.0O.

IF GRAJ SCOS5 L DOES NOT GO LOW OR DOES NOT GET THRU TO

RACK BRCABO4 L A SHIFT RIGHT WILL OCCUR.

IF THE SHIFT COUNTER DOES NOT SHIFT OR GRAJ SC=0 DOES NOT GO
LOW THE PROCESSOR WILL HANG UP [N STATE ASH.41.

ROM FLOW=52,305,257,166 LEFT SHIFT
52,305,277 RIGHT SHIFT

ASH*DM1
IF FORK A FAILS EXECUTION WILL GO TO RSD.0O.

IF FORK B FAILS EXECUTION WILL EITHER GO TO RSD.00 OR
mgtzgg'wlLL ONLY BE ENTERED If EITHER B FORK MUX INPUT B2
DOES NOT GO HIGH OR THE MUX IS BAD.

ROM FLOW=1,175,62,52,305,257

ASH*DM?2

IF FORK A FAILS EXECUTION WILL GO TO RSD.0O0.

ALL OTHER LOGIC HAS BEEN TESTED

SEQ 0018
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1949

G 2
10-MAR-B0 09:32 PAGE 20

ROM FLOW=2,175,62,52,305

ASH*DM4

IF FORK A FAILS EXECUTION WILL GO TO RSD.0O.
ALL OTHER LOGIC HAS BEEN TESTED.

ROM FLOW=4,122,177,62,52.305

ASH(C «DMO
NEITHER FORK A NOR BENO3 SHOULD FAIL.

IF THE INSTRUCTION FAILS, ONE OF THE ASC STATES IS BAD.

ONCE IT IS DETERMINED THAT THE INSTRUCTION WORKS,
A BIT STUCK TEST IS PERFORMED ON THE SHIFT COUNTER.

ROM FLOW-53,306,267,227 RIGHT SHIFT
53.306,247,176,136 LEFT SHIFT
53,306,207 NO SHIFT

SEQ 0019
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2078

2115

222¢

2256

TEST 11 ASH(+DM1
THE ONLY POSSIBLE FAILURES ARE FORK B OR STATE ASC.00.

Ag FSSK B FAILS EXECUTION WILL EITHER GO TO RSD.0O OR
H.00.
ASH.00 WOULD PERFORM AN ASH INSTRUCTION INSTEAD OF AN ASHC.

ROM FLOW=1,175,63,53,306,267,227
TEST 12 MUL+DMO

FORK A SHOULD NOT FA]L.

THE FOLLOWING WOULD BE BEN11 FAILURES:

IF E1THER GRAD DROO IS STUCK HIGH OR NOT GETTING THRU TO

RACK E64(C1) OR RACK E64 IS BAD (INPUT C1 _FAILED HIGH)

THE MULITPLICAND WILL BE MULITPLIED BY 177777.

IF EITHER GRAD DROO IS STUCK LOW OR NOT GETTING THRU TO

RACK E64(C1) OR RACK E€« IS BAD (INPUT (1 FAILED LOW)

THE MULTIPLICAND WILL BS MULTIPLIED BY ZERO.

IF GRAJ SC=0 IS NOT GETTING TO RACK ESO(C1) AND RACK ESO
IS BAD (INPUT C1 FAILED LOW) THE MULTIPLICAND WILL ONLY

BE MULTIPLIED BY BIT O OF THE MULTIPLIER.

IF RACK E50.C1) FAILS HIGH THE PROCESSOR WILL HANG UP [N

STATE MUL.20(266).

IF THE INSTRUCTION FAILS TO MULTIPLY CORRECTLY AND ONE

OF THE ABOVE CONDITIONS CANNOT BE DETERMINED THEN THE

FAILURE COULD BE IN THE INSTRUCTION DECODE ROM.

IfF THE CC'S COME UP BAD THEN THE FAILURE COULD BE IN
STATES MUL.40,50, OR 60, OR IN THE CONDITION CODE ROM,

ROM FLOW=50,102,266/246,226/206,310
TEST 13 MUL+DM1
FORK A SHOULD NOT FAIL.

FORK B WILL FAIL TO RSD.0O IF THE R(MUL :ASHC+MFP) FIELD OF
THE INSTRUCTION DECODE ROM IS BAD.

IF STATE MUL.OO FAILS THE RESULT WILL BE BAD.
ROM FLOW-1,175,60,102,266/246,226/206,310
TEST 14 DIv+DMO

FORK A SHOULD NOT FAIL.

SECTION 1
THE FIRST SECTION HAS A ZERO DIVISOR. IF STATE DIv.00
FAILS OR IRCF 22(1) DOES NOT GET TO RACK E49 OR RACK
E49(B1) IS STUCK LOW EXECUTION WILL GU FROM DIV.10 TO
DIV.20. ThIS WILL CAUSE THE DIVIDE TO ABORT (GO TO DVE.20)
AFTER STATE DIV.60 AND THE C BIT WILL BE CLEAR.

-

SEQ 0020
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2273

2584

SECTION 2
THE NEXT SECTION DIVIDES 4 BY 2. IF RACK E49(B1) IS STUCK
HIGH THE ALGORITHM WILL ABORT THINKING THAT THE DIVISOR
IS ZERO. IF BENO4 FAILS THE DIVIDE WILL ABORT THINKING
THAT THE DIVIDEND IS THE MOST NEGATIVE NUMBER.
IF BEN16 FAILS THE DIVIDE WILL COMPLETE BUT R1 WILL CONTAIN
155776. IF BENQS FAILS THE ALGORITHM WILL ABORT THRU STATE
DVE.20. IF BENO4 (AFTER DIV.70) FAILS RO WILL END UP WITH 177777
AND R1 WILL HAVE 177774. IF BENO3 FAILS RO WILL END UP WITH

20 AND R1 WILL HAVE 177774. IF BEN16 FAILS AFTER DVC.00 RO
WILL KAVE 2 BUT R1 WILL HAVE 177776.

SECTION 3
THE NEXT SECTION DIVIDES 6 BY 2 TO TEST BEN16+DRO(1),
A FATLURE WILL LEAVE THE REMAINDER (R1)=2 INSTEAD OF ZERO.

SECTION 4
THE NEXT SECTION DIVIDES 4 BY =2 TO TEST BEN152SR15(1),
IF THIS FAILS RO WILL CONTAIN 27777 AND R1 WILL CONTAIN 4.

SECTION 5
THE NEXT SECTION DIVIDES 1177777 BY 1 TO TEST BENOS=DIV QUIT.

IF THIS FAILS RO WILL CONTAIN 177777.

SECTION 6
THE NEXT SECTION DIVIDES 1000000 B2 =2 TO TEST BENOS+DIV QUIT.
THIS SECTION WILL ONLY FAIL IF GRAJ E5 (Z2(0)«LEFT SAVE (1)) IS BAD.

SECTION 7
THE NEXT SECTION DIVIDES 100000000000 BY 2 TO TEST
BENO4*NEGATIVE DIVIDEND.

SECTION 8
THE NEXT SECTION DIVIDED 177776 177777 BY -1 10O TEST BENOS*DIV QUIT.

THIS TEST WILL ONLY FAIL IF GRAJ E5(N(1)+SR15(1)) IS BAD.

SECTION 9
THE NEXT SECTION DIVIDES -5 BY 2 TO ENSURE THAT THE REMAINDER IS

STORED AS A NEGATIVE NUMBER.

SECTION 10
THE NEXT SECTION DIVIDES -5 BY =2 TO TEST STATES DV(C.20.Dv(C.40, & DV(.60

SECTION 11
THE NEXT SECTION DIVIDES =2++16 BY 2++14 TO TEST STATE DVN.20

SECTION 12
THE NEXT SECTION DIVIDES 100 000200 BY =177 TO TEST STATES

DVD.00 AND DVD.10.

TEST 15 MTP=DMO

SEQ 0021
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2627

2670

270

2747

2777
2781

TEST 16

TEST 17

TEST 20

TEST 21

ALL THE
TEST 22

SEQ 0022

IF FORK A FAILS EXECUTION WILL GO TO RSD.OOQ.

THE ONLY OTHER POSSIBLE FAILURES WOULD BE IN ROM STATES
MTP.00 OR MTP.10.

NOTE: THIS T1EST ONLY TESTS THE CPU FUNCTIONS OF THIS INSTRUCTION.
THE MEMORY MANAGEMENT TEST VERIFIES THE INTERMODE TRANSFER.

AS FAR AS THE CPU IS CONCERNED THERE IS NO DIFFERENCE

BETWEEN MTP] AND MTPD.

ROM FLOW-45,151,146,205

MTP*DM1

IF FORK A FAILS EXECUTION WILL GO TO RSD.0O0.
THIS WILL ONLY HAPPEN IF RACF E20(4) IS STUCK HIGH.

THIS TEST ENSURES STATE MTP_10 RELOADS THE

DR IF THE DESTINATION IS R6 AND THAT IT PUTS THE PC IN THE
DR IF THE DESTINATION FIELD IS R7.

ROM FLOW=45,151,146,111,155,312

MF P«DMO

IF FORK A FAILS EXECUTION WILL GO TO RSD.0QO.
IF ANYTHING ELSE FAILS, THEN A ROM STATE IS BAD.

ROM FLOW-46,304,250,222,300
MF P*DM2

IF FORK A FAILS EXECUTION WILL GO TO RSD.00.

IF FORK B FAILS EXECUTION WILL ALSO GO TO RSD.00 BUT THE DR
WILL HAVE BEEN INCREMENTED. IF ANYTHING ELSE FAILS THEN
STATE MFP.00 IS BAD.

ROM FLOW=2,175,66,250,222,300

BPT

FORK A SHOULD NOT FAIL.

IF THE TRAP VECTOR LOGIC FAILS THE TRAP VECTOR WwWOULD
COME OUT TO BE 4.

THE ONLY OTHER FAILURE WOULD BE TRP.00.

IF THIS STATE FAILS TO LOAD THE DR THE TRAP VECTOR WILL
BE WHATEVER IS IN R3. IF IT FAILS TO LOAD THE BR THE OLD
PS WILL FAIL TO BE STACKED.

LOGIC FOR (JMP+JSR)+DM0 HAS BEEN TESTED.
BIT TEST OF PIRQ REGISTER
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2824

2900

2933

2966

3000

3035

TEST 23

TEST

TEST

TEST

TEST

TEST

24

25

26

27

30

IF ONE Gf THE BLOCK LEVELS IS STUCK HIGH OR TM(B
PSO7(0)'S STUCK HIGH OR PDRD PRIORITY=0 IS STUCK HIGH,
A PIRQ TRAP LOOP WILL OCCUR WHEN THAT PIR LEVEL IS ENABLED.

A COUNT PATTERN IS THEN RUN THRU THE REGISTER TO ENSURE THAT
THE ENCODER FUNCTIONS PROPERLY.

PIR LEVEL 1 INTERRUPT

IF BEN13 FAILS EXECUTION WOULD GO TO ONE OF THE FOLLOWING:
PUP.00, BRK.20, OR SER.OQO.

PUP.00 WOULD START THE POWER UP ROUTINE.

BRK.20 WOULD CAUSE A TRAP TO ZERO.

SER.00 WOULD PUT 4 IN THE SP AND PERFORM A RED ZONE TRAP,

IF TMCB PIRQ DOES NOT GET TO DAPE OR IF DAPE Tv05+07 DOES NOT
GO HIGH OR DOES NOT GET THRU TO THE ALU A TRAP TO 4 WILL OCCUR.
IF THE INTERRUPT DOESN'T OCCUR AN ATTEMPT |S MADE TO ISOLATE THE
FAILURE.

PIR LEVEL 2 INTERRUPT

IF BEN 13 FAILS EXECUTION WILL GO TO BRK.Z20.
THIS WILL ONLY HAPPEN IF TM(B E63(2) IS BAD.

IF THE INTERRUPT DOESN'T OCCUR THEN EITHER TM(B E62(2)
IS BAD OR TM(B HONOR PIRZ2 1S BEING HELD HIGH.

PIR LEVEL 3 INTERRUPT

IF BEN 13 FAILS EXECUTION WILL GO TO BRK.Z20.
THIS WILL ONLY HAPPEN IF TM(B E63(3) IS BAD.

IF THE INTERRUPT DOESN'T OCCUR THEN EITHER TM(B E62(3)
IS BAD OR TM(B HONOR PIR3 IS BEING HELD HIGH.

PIR LEVEL & INTERRUPT

IF BEN 13 FAILS EXECUTION WILL GO TO BRK.20.
THIS WILL ONLY HAPPEN [f TM(B E63(5) IS BAD.

IF THE INTERRUPT DOESN'T OCCUR THEN EITHER TM(B E62(5)
IS BAD OR TMCA HONOR PIR 4 IS BEING HELD HIGH.

PIR LEVEL 5 INTERRUPT

IF BEN 13 FAILS EXECUTION WILL GO TO BRK.Z20.
THIS WILL ONLY HAPPEN IF TMCB E63(11) [S BAD.

IF THE INTERRUPT DOESN'T OCCUR THEN EITHER TM(B E62(11)
IS BAD OR TMCA HONOR PIR 5 IS BEING HELD HIGH.

PIR LEVEL 6 INTERRUPT
IF BEN13 FAILS EXECUTION WILL GO TO BRK.Z20.

SEQ 0023
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3077

3083
3112

TEST 31

TEST 32

THIS WILL ONLY HAPPEN IF EITHER TM(B E63(12)
IS BAD, OR E61(1) IS BAD.

IF THE INTERRUPT DOES NOT OCCUR LEVEL 7 IS TRYED, TO TRY
AND ISOLATE THE FAILURE BEFORE TM(B E55(9-8).

PIR LEVEL 7 INTERRUPT

IF BEN 13 FAILS EXECUTION WILL GC TO BRK.Z20.
THIS WILL ONLY HAPPEN IF TMCB E63(6) IS BAD.

IF THE INTERRUPT DOES NOT OCCUR THEN EITHER TM(B E70(6)
IS BAD OR TMCA HONOR PIR7 1S BEING HELD HIGH.

UNIBUS TIMEOUT

IF TMCC ABORT DOES NOT GO HIGH OR DOES NOT GET TO RACA

OR IF RACA ZAP DOES NOT GO LOW THE PROCESSOR WILL NOT TRAP TO 4,

IF BENO6 FAILS THE STACKED PC WILL BE 160000 INSTEAD OF 1%-2.

If BEN 13 FAILS EITHER TMCC AERF(1) L IS NOT GOING LOW
OR TMCB ES3(11) IS BAD.

A TEST IS THEN MADE TO ENSURE THAT TM(C(C PRIORITY CLEAR GOES LOW.

LA AR RR RS SRR ol il tdiiddiliisssil sl RS2SR RE ]

PERIPHERAL DETERMINATOR & INTERRUPT ENABLE ROUTINES

LAAR A SRS s il at st it ittiissddiiisssifiisissssiisis sz sssss

3189

31N

3306

3370

3403

TEST 33

TEST 34

TEST 35

THIS SECTION OF CODE TRYS TO FIND A DEVICE ON BRS5 AND BR6.
WHEN IT FINDS A DEVICE IT PUTS THE ADDRESS OF THAT DEVICES

SUBROUTINE IN A LOCATION.

THE CODE TO INITIATE AN INTERRUPT SEQUENCE ON CERTAIN
DEVICES IS ALSO HERE. WHEN A TEST REQUIRES AN INTERRUPT ON
A CERTAIN LEVEL 1T LOOKS AT INTERX TO DETERMINE If A
DEVICE IS AVAILABLE AND IF SO DOES A JUSR TO THAT DEVICES
INTERRUPT ENABLE ROUTINE.

BR LEVEL 4 INTERRUPT

BEN 13 SHOULD NOT FAIL.

IF THE INTERRUPT DOESN'T OCCUR AN ATTEMPT IS MADE TO
ISOLATE THE FAILURE.

BR LEVEL 5 INTERRUPT

THE ONLY POSSIBLE FAILURE IS THAT TMCA HONOR BR 5
DOES NOT GO LOW OR TM(B E62(6) IS BAD.

BR LEVEL 6 INTERRUPT

SEQ 0024
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3436

3527

3618

3623

3726

375

TEST 36

TEST 37

TEST 40

TEST 41

THE ONLY POSSIBLE FAILURE IS THAT TMCA HONOR BR 6 DOES NOT GO LOw
OR TM(B E62(12) IS BAD.

YELLOW ZONE TRAP

A YELLOW_ZONE IS FIRST ATTEMPTED WITH THE SP AT 376.
IF BEN 13 FAILS THE TRAP WILL NOT OCCUR.

IF THE PROCESSOR FAIL5S TO TRAP EITHER TMCD SL YEL IS
NOT GOING_HIGH OR TMCA HONOR SLY IS NOT GOING LOW
OR TMCB EZ0(3) IS BAD OR BEN13 FAILED.

IF TMCC PRIORITY CLEAR DOES NOT GO LOW THE PROCESSOR WILL HANG
UP IN A RED ZONE TRAP LOOP,

A JSR WITH A BAD SP IS THEN EXECUTED TO ENSURE TM((
KERNAL R6 GOES HIGH WHEN ENABLED BY ''STACK REFERENCE = KERNAL MODE''.

IF THE TRAP WORKS TESTS WILL BE PERFORMED TO ENSURE ALL THE
APPROPRIATE CONDITIONS DISABLE THE TRAP EXCERT
THE PRIORITY ARBITRATOR.

ROM FIELD CHECK OF PC MANIPULATOR STATES

THIS TEST EXECUTES THE MACHINE STATES THAT MANIPULATE
THE PC TO ENSURE THAT THE PCB ROM FIELD OR DRX ROM FIELD
OR SRX ROM FIELD OF THESE STATES IS FUNCTIONAL.

THESE STATES ARE S13.00, S45.00, MTP_10, D45.80, D45.90,
D45.00, AND D45.01.

RED ZONE TRAP

A RED ZONE TRAP IS FIRST ATTEMPTED WITH THE SP AT 336.
é; gsglgoFAlLS EXECUTION WILL GO TO EITHER BRK.80 OR BRK.Z20

BRK.80 WILL CAUSE THE OLD PSW AND PC TO BE STACKED ON THE
OLD STACK INSTEAD OF LOCATIONS 2 AND 0.

BRK.20 WILL MAKE IT LOOK LIKE THE RED ZONE FAILED,
PUP.00 WILL CAUSE A TRAP TO LOCATION 24.

IF THE PROCESSOR FAILS TO TRAP EITHER TMCD SL RED IS
NOT GOING LOW OR TMCC ABORT IS NCT GOING LOW.

IF UBCB ABORT RESTART FAILS TO GO LOW OR E10(13)
IS BAD THE PROCESSOR WILL HANG IN THE PAUSE STATE.

BIT TEST OF STACK LIMIT REGISTER
FIRST A 125252 AND 52525 PATTERN IS PUT IN THE REGISTER TO ENSURE

THAT THE REGISTER DOESN'T HAVE ANY STUCK BITS AND THAT
THE DMUX SELECT AND INPUT LINES WORK.

SEQ 0025
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3785

3808

3904

4002

4039

TEST 42

NOTE :

TEST 43

NOTE :

TEST &4

TEST 45
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IF SCCE_SL ADRS DOES NOT GET TO TMLD OR IF TMCD E2B OR E"4
IS BAD THE BR WILL BE SELECTED. THE PB REGISTER IS LOADED
WITH 200 SO IF TMCD LO BYTE EN DOES NOT GO LOW AN

ERROR WILL BE DETECTED.

SL REGISTER COMPARATOR TEST 1

THIS TEST RUNS A HIGH BYTE COUNT PATTERN THRU THE BUS

ADDRESS MUX FOR EACH PATTERN OF THE STACK LIMIT REGISTER.

FOR_EACH PATTERN OF ADDRESSES THERE WILL BE_ONE YEL TRAP

AT THE ADDRESS CORRESPONDING TO THE SL REG+340 AND A RED

TRAP AT EVERY ADDRESS BELOW THIS.

THIS TEST ONLY TESTS ADDRESSES UP TO THE [/0 PAGE.

THE 1/0 PAGE ADDRESSES WILL BE TESTED SEPARATELY WITH

:EmggY MANAGEMENT ENABLED AND THE I/0 PAGE MAPPED INTO RESIDENT
Y

THE FOLLOWING ARE THE TYPES OF ERRORS THAT CAN OCCUR IN THIS TEST:

TYPE DESCRIPTION
0 RED ZONE TRAP ON YELLOW ZONE ADDRESS
l RED ZONE TRAP ON LEGAL ADDRESS
4 YELLOW ZONE TRAP ON RED ZONE ADDRESS
6 YELLOW ZONE TRAP ON LEGAL ADDRESS

10 NO TRAP ON RED ZONE ADDRESS
12 NO TRAP ON YELLOW ZONE ADDRESS

THE LOW BYTE ADDRESS IN THE STACK POINTER IS ALWAYS
340 AND WILL NOT BE TYPED ON AN ERROR.

IF THE LOOP ON ERROR SWITCH IS UP (SWITCH 9) THE TEST WILL
LOOP ON THE FIRST ERROR WITH NO ERROR TYPEQUT. OTHERWISE ALL
ERRORS WILL BE RECORDED IN A TABLE AND TYPED QUT AT THE

END OF THE TEST.

IF SWITCH 3 (DISABLE MEMORY MANAGEMENT TESTS) IS NOT ON,

THIS TEST IS SKIPPED AND TEST 70 WILL EXECUTE.

ODD ADDRESS fRROR

BEN 13 SHOULD NOT FA]L.
IF THE PROCESSOR FAILS TO TRAP [N ALL SECTIONS EITHER TMCC ODD
ADRS ERR IS NOT GOING LOW OR TMCC B8US ERROR IS NOT GOING LOW.

EACH TYPE OF ODD ADDRESS ERROR IS TESTED INDIVIDUALLY TO
ALLOW MAXIMUM [SOLATION.
AN ODD ADDRESS ON ‘XERNEL DATI'' CANNOT BE TESTED.

THIS SIGNAL COMES UP WHEN A TRAP VECTOR IS READ IN FROM THE BUS.

ILLEGAL INSTRUCT]ONS

THIS TEST ENSURES THAT ILLEGAL OP CODES TRAP TO LOCATION 10.
ONLY THOSE OP (ODES THAT HAVE A SINGLE BIT THAT
D%Sé}?ﬁgégﬁfs THEM FROM A LEGAL INSTRUCTION WILL BE TESTeD.

SEQ 0026
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4058

4174

4646

TEST 46

TEST &7

TEST 50

IF BEN 13 FAILS EXECUTION WOULD GO TO BRK.Z20.
THIS WOULD LOOK LIKE THE TRAP DIDN'T OCCUR.

IF THE TRAP DOESN'T OCCUR THEN EITHER PDRD PS04(1) DOES NOT GET
TO TMCB AS A HIGH OR IT DOES NOT GET TO TMCB E51(10)
AS A LOW OR E51 IS BAD OR IRCD RTT DOES NOT GET TO TM(CB AS A HIGH.

THIS TEST ALSO CHECKS THAT PS<08> SET WILL INHIBIT A T BIT TRAP I[Ff
THIS IS A KB11-E.

T BIT TRAP AND RTT

IF _THE INSTRUCTION AFTER THE RTT DOES NOT GET EXECUTED THEN
EITHER_IRCD RTT DOES NOT GO LOW OR IT DOES NOT GET TO

TMCB E74(11) OR TM(B E74 IS BAD.

PRIORITY ARBITRATIOMN

THIS TEST ASSURES THAT EACH NECESSARY INPUT TO AN HONOR FLAG
CAN DISABLE THAT FLAG.

EACH SECTION WILL PERFORM A SETUP SO THAT A TIGHT ERROR LOOP
CAN BE OBTAINED.

THE FOLLOWING IS A TABLE OF CONTENTS OF THIS TEST:

SECTION NUMBER LEVEL UNDER TEST DISABLING FUNCTION
1 PIR 1 BR 4
2 PIR 1 SL YELLOW
3 PIR 2 SL YELLOW
4 PIR 3 SL YELLOW
5 BR & PIR 4
6 BR 4 PIR 5
7 BR 4 BR 5
8 BR 4 PIR 6
9 BR 4 PIR 7

10 PIR 4 BR 5
1 PIR 4 BR 6
12 PIR 4 SL YELLOW
13 BR 5 PIR 5
14 BR 5 PIR 6
15 BR 5 PIR 7
16 PIR 5 BR 6
17 PIR 5 SL YELLOW
18 BR € PIR 6
19 BR 6 PIR 7
20 PIR 6 SL YELLOW
21 PIR 7 SL YELLOW

GPR SET 1 SELECT TEST
THIS TEST FIRST ENSURES THAT PSW BIT 11 SETS AND CLEARS.

SEQ 0027
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4649 IT THEN ENSURES THAT GRAC GDREG SET 1 AND GSREG SET 1 GOES
HIGH FOR THE MUX SELECTS LL,LH,AND HL.
MUX SELECT HH WILL BE TESTED IN SUPERVISOR MODE.
4748 TEST 51 REGISTER SET 1 STUCK BIT TEST
THIS TEST ENSURES THAT ALL BITS IN GPR'S R10 THRU R15 WORK
4807 TEST 52 PSW HIGH BYTE BIT TEST

THIS TEST ENSURES THAT THE PRESENT AND PREVIOUS MODE BITS OF THE PSW
CAN BE SET AND CLEARED AND THAT THEY ARE NOT STUCK TOGE THER.

4837 TEST 53 SP SELECTION TEST IN SUPER AND USER MODE

THIS TEST ENSURES T+ ° THE CORRECT STACK POINTERS ARE
SELECTED IN SUPERVILOR AND USER MODE

4895 TEST 54 SUPER ANC USER SP BIT TEST

THIS TEST ENSURES THAT THE SUPERVISOR AND USER STACK POINTERS
DON'T HAVE ANY STUCK BITS.

4933 TEST 55 MTP+DMO+DF6+PREVIOUS MODF (SUPER*USER)

THIS TEST ENSURES THAT THE CORRECT SP'S ARL SELECTED WHEN EXECUTING
A MTP WITH DIFFERENT PREVIOUS MODE BITS SELECTED.

4991 TEST 56 MFP+DMO+DF6+PREVIOUS MODE SUPER
THE ONLY POSSIBLE WAY THIS TEST CAN FAIL [S THAT
IRCC DMO (MFP+MTP) DOES NOT GO HIGH ON MFP.
THIS WILL ONLY HAPPEN IF THE IR DECODE ROM HAS
A BAD FIELD (R(MiP+MTP)),
5023 TEST 57 UPAD 7 IN USER MODE

THIS TEST ENSURES THAT A UPAD 7(OCCURS IN RTI) CAUSES THE USER
STACK POINTER TO BE USED TO FETCH THE NEW PS AND PC.

2027 %;Epggnga}tEIéLgsfaPTOT GET TO THE GSAM(ON GRA()
5074 TEST 60 SPL*SUPERVISOR MODE

THIS TEST ENSURES THAT SPL DOES NOT LOAD THE PSW IN SUPER+USER MODE.
5090 TEST 61 PSW CLOCKING TEST

THIS TEST ENSURES THAT ALL THE BITS IN THE PSW GET LOADED WHEN THE

FOLLOWING SiONALS ARE TRUE:
1Y LOAD PS*KERNEL MODE, AND 2) LOAD PS+KERNEL DATI.
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5229

5250
6011

TEST 62

TEST 63

TEST 64
TEST 65
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IT ALSO ENSURES THAT THE PRESET LOGIC ON BITS 1, 12, 13,
14, AND 15 FUNCTIONS PROPERLY.
FOLLOWING IS A TABLE TO DESCRIBE THE PSW FOR EACH SECTION
SEC{ION PSW AT START PSW ON STK(OR VECTOR)  EXPEC PSW

000XxXxX 174 XXX 174 XXX

2 174 XXX 000XXX 174 XXX

3 040XXX 134XXX 174 XXX

4 144 XXX 000XXxX 030xxX

5 030xxX 000XXX 000XxXX
ILLEGAL HALT

THIS TEST ENSURES THAT A HALT IN SUPER OR USER MODE WILL TRAP TO
LOCATION 4.

IF BFN6 FAILS EXECUTION WOULD GO TO FET.04 WHICH WOULD
CAUSE THE HALT TO LOOK LIKE A NOP,

IF TMCE SET CONF GOES LOW THE PROCESSOR WILL HALT AT LOCALOCATION 1%,

THE CPU ERROR REGISTER BIT 7 IS ALSO TESTED HERE.

WAIT

THIS TEST ENSURES THAT THE WAIT INSTRUCTION WORKS PROPERLY.
IT FIRST EXECUTES WITH A LEVEL 4 INTERRUPT.

THEN THE T BIT IS ENABLED TO ENSURE THAT THE INTERRUPT
CCCURS AND NOT THE T BIT TRAP.

CHECK MFPT INSTRUCTION (KB-11E/EM ONLY)

OPERATOR INTERVENTION TEST

THIS TEST ENSURES THAT THE RESET AND WAIT FLOWS PUT RO
AND THE PC IN THE LIGHTS. THE TEST IS ONLY EXECUTED ON
PASS 1 AND CAN BE DISABLED ALTOGETHER WITH SWITCH 0.

THE RESET LOOP IS STOPED BY CHANGING THE POSITION OF
SWITCH 7.

THE WAIT IS EXITED BY TYPING A CHARA(CTER
ON THE TERMINAL.

LA SRR E ARl tdestsal sttt ittt a2 d0 Rt 2222 s

END OF PASS ROUTINE

(A SRS RAdRdRSttildidtsias il sl sl T2 Y ]

6076

INCREMENT THE PASS NUMBER ($PASS)

INDICATE END-OF-PROGRAM AFTER 1 PASSES THRU THE PROGRAM

TYPE "“END PASS AXXXXX TOTAL NUMBER OF ERRORS SINCE LAST REPORT Yvyvyy'
WHERE XXXXX AND YYYYY ARE DECIMAL NUMBERS

IF SW12=1 INHIBIT TRACE TRAP

IF THERES A MONITOR GO TO [T

IF THERE ISN'T JUMP TO LOOP

SEQ 0029
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L2222 dRRRRRRRiRRR Rttt s 22 2R X2

SPURJOUS ERROR HANDLER

LA AR SRR RdR AR RR ARl Rl sl asisisdsisddiilsdds]

6147 THIS ROUTINE 1S ENTERED BY AN UNEXPECTED TRAP TO 4 OR 114.
IF SwITCH 13 1S OFF, AN ERROR MESSAGE, THE ERROR REGISTER,
THE ERROR P(C, AND THE TEST NUMBER ARE TYPED OUT.
IF SWITCH 1% IS ON. ONLY THE ERROR MESSAGE WILL BE TYPED.

L AR Rd2dR 2222022 22222222232 222X XSS

SCOPE HANDLER ROUTINE

\ARAASASLSSstRRistiasstaiiss Rttt st il a0 28 2222 2F 2

6213 THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG.(DISPLAY<7:0>)

6215 AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY<15:08>
THE SWITCH OPTIONS PRGVIDED BY THIS ROUTINE ARE:
SW14=1 LOOP ON TEST
SW11=1 INHIBIT ITERATIONS
SW09=1 LOOP ON ERROR
SW08=1 LOOP ON TEST IN SWR<7:0>

CALL
SCOPE . SCOPE=]0T

LA A0SRl d il alais il il dRisi il il S22 2]

ERROR HANDLER ROUTINE

A0SR a st dst it dtddttiii sl ddlt il SRR3R 2}

6279 THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
AND GO TO ETYPDM ON ERROR
THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
SW15=1 HALT ON ERROR

SW13=1 INHIBIT ERROR TYPEOUTS
SW10=1 BELL ON ERROR

SW09=1 LOOP ON ERROR

CALL

ERROR N ; ;ERROR=EMT AND N-ERROR ITEM NUMBER

2888 0RRRRRdARRR ittt ad it 2333322333222 XY

ERROR MESSAGE TYPEOUT ROUTINE

LA AR SRS ARttt sl idlililiiisisidtsiiiisati sl lsl i)

6329 THIS ROUTINE USES THE ''ITEM CONTROL BYTE'' (SITEMB) TO DETERMINE WHICH

ERROR IS TO BE REPORTED. IT THEN OBTAINS, FROM THE "ERROR TABLE'' ($ERRTR) .

AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

AR A R T AR RN AR A AN AR R R AR AN AN TR R RN R R AN AR RN A AN R ANN ARSI ARNT RN

STACK LIMIT TEST TYPE OuUT ROUTINE

ERT AR RN AN AR AR R R A AR RN A AR A AN R AR AR AN A AN A AR RRA T RAN NPT RAANER RN RN

SEQ 0030
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€372

THIS ROUTINE TYPES THE ADDRESS AND STACK LIMIT REGISTER
VALUES THAT FAILED IN TEST 153 OR 201 IN OCTAL AND BINARY.

A0S0 RARARRARdRRdRARSRiRRdRRRidttlillAist i i 2222 2R 2}

MONITOR RESTORE ROUTINE

(A2 2ASRAR2RR2RRRddlRadsdsl iRttt dlilii i sl 02 202222 RR2 X

6490

THIS ROUTINE IS ENTERED BY TYPING A CHARACTER ON THE KEYBOARD
IF THE CHARACTER IS NOT A CTR. C EXECUTION IS RETURNED TO THE
TEST FOLLOWING THE ONE THMAT WAS INTERRUPTED.

IF IT IS A CTRL C THE MONITOR IS RESTORED AND THE

PROCESSOR HALTS.

AR LARRRdRdRiR il Rl Ritilidif 22022223032 R 2]

CHECK TEST SEQUENCE ROUTINE

LA RS AAARRRARRRRd2dtdl il iddRdiill 2RSSR NS

6528

THIS ROUTINE IS CALLED IN THE SCOPE ROUTINE. IT VERIFYS
THAT A TEST HAS NOT BEEN SKIPPED.

LA AR d Rttt iilidd st ititiiliddd it sttt il XS 2R

TYPE ROUTINE

LA ARARASAAReleRRtlRasdtdRsststidliliod st i il it il R 2

6590

6593

ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A Q BYTE.
THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
NOTET: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.

NOTEZ2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
NOTE3: S$FILLC CONTAINS THE CHARACTER TO FILL AFTER.

CALL:

1) USING A TRAP INSTRUCTION

oR TYPE .MESADR J:MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
TYPE
ME SADR

Z2) USING A JSR INSTRUCTION
MOV PS,=(SP) ;JPUSH PROCESSOR STATUS WORD ON THE STACK
JSR PC,$TYPE ;o CALL TYPE ROUTINE
ME SADDR ;sFIRST ADRESS OF MESSAGE

I A AR AR dRsS Rl iidd i ils itttz iz 2R S RS

BINARY TO OCTAL (ASCII) AND TYPE

LA A AR RRARRR2al s a2 222222222 RR

6663

THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT
OCTAL (ASCII) NUMBER AND TYPE 1IT.
$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

CALL:
MOV NUM,=(SP) ;oNUMBER TO BE TYPED
TYPOS ;:CALL FOR TYPEQUT

SEQ 0031
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BYTE N ;:N=1 TO 6 FOR NUMBER OF DIGITS 10 TvyPE
BYTE M M=1 0RO

;o1=TYPE LEADING ZEROS

;2 0=SUPPRESS LEADING ZEROS

$TYPON-==~~ENTER HERE TO TYPE QUT WITH THE SAME PARAMETERS AS THE [AST
$TYPOS OR $TYPOC

CALL:
MOV NUM, - (SP) ;:NUMBER TO BE TYPED
TYPON s CALL FOR TYPEOUT
$TYPOC~--ENTER HERE FOR TYPEOQOUT OF A 16 BIT NUMBER
CALL:
MOV NUM, - (SP) JsNUMBER TO BE TYPED
TYPOC ;s CALL FOR TYPEOUT

L2080t ddRssdlR il s dRassrl il dldedd il iRl 2 22 2R XX

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

(AR SARSRSdR sttt il lisd il il i is s il i a2 X0 R

6741 THIS ROUTINE IS USED TO CHANGE A 16-~8IT BINARY NUMBER TO A 5-DIGIT
SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED
BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
REPLACED WITH SPACES.

CALL:
MOV NUM, - (SP) ;;PUT THE BINARY NUMBER ON THE STAC(CK
TYPDS ;GO TO THE ROUIINE

LA SRSl Rttt 0d Rttt lsl i ittt i 828230828320

TRAP DECODER

AR AT AR AN ARNRA RN AAA R AR AN AR AR AN AR RN ARAA AN RN AN RAAANARARRARRNNAY

6809 THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE '‘TRAP'® INSTRUCTION
AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
GO TO THAT ROUTINE.

RA R AN R TN AT RARAAANN NN RN AR A AN NN AR RARAANRAAARNRANNRNANRNAN AN AR

TRAP TABLE

AR AR AN AR AR AN AN AR A RN A AT NI RRRN AR ARNRAANRRNAAAA N AN A AN

6824 THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
BY THE '‘TRAP'' INSTRUCTION.

AR RN AR RRA R A A AN RN AR AN RN RN AN AR AR AR AR NR RN AR AR AR AR RN AR RN

POWER DOWN AND UP ROUTINES

EREAA R RN AN ARAANR AR R A RN AAA RN AN RARNA AN ANRN A ARNNAAN NN RN RER S NN

SEQ 0032
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LTITLE CEKBBEQ 11/70-74MP CPU #2
:*COPYRIGHT (C) 1975,1979
;+«DIGITAL EQUIPMENT CORP.
;*MAYNARD, MASS. 01754

*
; *PROGRAM BY DONALD W. MONROE
- %

E'THls PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMA(
;*PACKAGE (MAINDEC=-11-DZQAC-AS).
. %
$TN-1
$SWR-177600

SEQ 0033
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CExBBE.P11 10-MAR=-80 09:3%1 SEQ 0034
1711
1712
1713
1;}% .SBTTL OPERATIONAL SWITCH SETTINGS
1716 * SWITCH USE
1737 (% eeemes eccccecccccssccccco=-
1718 i 15 HALT ON ERROR
1719 S* 14 LOOP ON TEST
1720 o 13 INHIBIT ERROR TYPEOUTS
1721 o* 12 INHIBIT TRACE TRAP
1722 o* 11 INHIBIT ITERATIONS
1723 o 10 BELL ON ERROR
1724 ot 9 LOOP ON ERROR
1725 o 8 LOOP ON TEST IN SWR<7:0>
1726 . 7 NOT USED
1727 o 6 SKIP BR& TEST
1728 o* 5 SKIP BRS TEST
1729 o 4 SKIP BR4 TEST
1730 o+ 3 NOT USED
1731 ot 2 NOT USED
1732 o 1 NOT USED
1733 ow 0 DISABLE OPERATOR INTERVENTION TEST
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1734
1735
1736
1737
1738
1739
1740
1741
1762
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779
1780
1781
1782
1783
1784
1785
1786
1787
1788
1789

001100
001100
000700
000600

177776

177774
177772
177570
177570

000011
000012
000015
000200

000000

000006

000007

000000
000040
000100
000140
000200
000240
000300
000340

10CC00
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OPERATIONAL SWITCH SETTINGS

.SBTTL BASIC DEFINITIONS
;*INITIAL ADDRESS OF THE STACK POINTER #x#« 17100 #w»

STACK= 1100 ;. FIRST ADDRESS OF THE STACK
KERSTK= STA(CK . cKERNEL STACK
SUPSTK= STA(K=200 ;s SUPERVISOR STA(CK

USESTK= STACK=-300 ; JUSER STACK
.EQUIV EMT,ERROR ::BASIC DEFINITION OF ERROR CALL
LEQuUIv 10T,SCOPE ;:BASIC DEFINITION OF SCOPE CALL

PS= 177776 ::PROCESSOR STATUS WORD
.EQUIV PS,PSW
STKLMT= 1772774 ;2STACK LIMIT REGISTER
PIRQ= 177772 : PROGRAM INTERRUPT REQUEST REGISTER
SWR= 177570 ;:SWITCH REGISTER
DISPLAY=SWR
:«MISCELLANEOUS DEF INITIONS
HT= 11 ;;CODE FOR HORIZONTAL TAB
LF= 12 :CODE LINE FEED
CR= 15 ::CODE CARRIAGE RETURN
CRLF= 200 ::CODE FOR CARRIAGE RETURN~LINE FEED
; *GENERAL PURPOSE REGISTER DEF INITIONS
RO= 20 : ; GENERAL REGISTER
R1= 11 ::GENERAL REGISTER
R2= 12 : GENERAL REGISTER
R3= 13 : :GENERAL REGISTER
R4 = X : :GENERAL REGISTER
RS= 15 : :GENERAL REGISTER
R6= 16 : :GENERAL REGISTER
R7= 17 : :GENERAL REGISTER
.EQUIV RO,R10 : :GENERAL REGISTER
-EQuIV R1.R11 : :GENERAL REGISTER
.EQUIV R2.R12 : :GENERAL REGISTER
"EQUIV R3.R13 : :GENERAL REGISTER
.EQUIV R&.R14 : :GENERAL REGISTER
"EQUIV RS.R15 : :GENERAL REGISTER
SP=16 ::STACK POINTER
_EQUIV SP,KSP : 'KERNEL STACK POINTER
"EQUIV SP.SSP ::SUPERVISOR STACK POINTER
.EQUIV SP.USP i USER STACK POINTER
PC=X7 : :PROGRAM COUNTER
:*PRIORITY LEVEL DEFINITIONS
PRO= 0 :PRIORITY LEVEL O
PR1= 40 SPRIORITY LEVEL 1
PR?2= 100 ::PRIORITY LEVEL 2
PR3= 140 S:PRIORITY LEVEL 3
PR4= 200 SIPRIORITY LEVEL 4
PRS= 240 ::PRIORITY LEVEL S
PR6= 300 “:PRIORITY LEVEL 6
PR7= 340 S:PRIORITY LEVEL 7

;% 'SWITCH REGISTER'' SWITCH DEF INITIONS
Swi5= 100000

SEQ 0035
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040000

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

000004
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BASIC DEFINITIONS

SW14=
SWi13=
SWi2=
SWll=

. ~DATA
BIT15=
BIT14=
BIT13=
BIT12=
BIT11=
BIT10=
BIT09=
BIT08=
BITO7=
BITO6=
B8IT0S=
BITO4=
8IT03=
BITQZ2=
BITQ1=
BIT00=
.EQUIV
.EQUlV
.EQUlV
.EQUIV
.EQUIV
LEQUIV
.EQU]V
.EQUlV
.EQUlV
.EQUIV

40000
20000
10000
4000
2000
1000
400
200
100
40

20

10

4

?

SW09, SW9
SW08, SW8
SWO7, SW7
SW06, SW6
SWO5, SW5
SW04 , SWé
SWO3, Sw3
SW02, Swe

SWO1,Sw1
SWO0, SWO

BIT DEFINITIONS (BITOO TO BIT1S)
100000

40000

20000

10000

4000

BIT09,BIT9
B1708,BI78
BIT07,BI1T7
BIT06,B1T6
BIT05.BIT5
BIT04 .BIT4
BITO3,BIT3
BITQZ2.BIT?
BIT01.BIT1
B817T00,BITO

;*BASIC ''CPU'" TRAP VECTOR ADDRESSES
ERRVEC= 4 .. TIME OUT AND OTHER ERRORS

SEQ 0036
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1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1877
1872
1873
1874
1875
1876
1877

000010
000014
000014
000014
000020
000024
000030
000034
000060
000064
000114
000240
000250

177740
177742
177764
177746
177750
177752

177760
177762

177764
177766

177572
177574
177576
172516

177600

MACYT1 30A(1052)
BASIC DEFINITIONS

TPVE(C=

64

CACHVEC=114
PIRQVEC=240

MMVEC=
.SBTTL
LOADRS
HIADRS
MEMERR
CONTRL

MAINT
HITMIS

.SBTTL

SIZELO
SIZEHKI

SYSTID
CPUERR

.SBTTL

250
CACHE

177740
177742
177764
177746
177750
177752

10-MAR-80 09:

L 3
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::R$§ﬁg¥$0 AND ILLEGAL INSTRUCTIONS
::TRACE TRAP

; ;BREAKPOINT TRAP (BPT)

;2 INPUT/0UTPUT TRAP (IOT) ««xSCOPE *»
: ;POWER FAIL

;sEMULATOR TRAP (EMT) »+ERRQORx«

2" 'TRAP'' TRAP

;:TTY KEYBOARD VECTOR

;:TTY PRINTER VECTOR

;;CACHE ERROR INTERRUPT VECTOR

; ;PROGRAM INTERRUPT REQUEST VECTOR
; JMEMORY MANAGEMENT VECTOR

REGISTER DEFINITIONS

:;LOWER 16 BITS OF ADDRESS THAT CAUSED ERROR
;sUPPER SIX BITS OF ADDRESS THAT CAUSED ERROR

:;CACHE ERROR REGISTER
; sMEMORY CONTROL REGISTER
: ;MEMORY MAINTENENCE REGISTER

ssHIT MISS REGISTER """ IMPLIES HIT IN CACHE

CPU REGISTER DEFINITIONS

177760
177762

177764
177766

: MEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR
:.TO GET TO THE LAS™ 32 WORDS OF MEMORY
;cHIGH SIZE REGISTER, RESERVED FOR FUTURE USE

2 sCURRENTLY ALL ZERO
;:SYSTEM ID REGISTER

;. CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED

;. THE TRAP TO ERRVEC (000004)

MEMORY MANAGEMENT DEF INITIONS

; *MEMORY MANAGEMENT STATUS REGISTER ADDRESSES

177572
177574
177576
172516

MMRO, SRO
MMR1, SR
MMRZ2, SR2
MMR3,SR3

;*USER "'I'' PAGE DESCRIPTOR REGISTERS

UIPDRO=

177600

SEQ 0037
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177602
177604
177606
177610
177612
177614
177616

177620
177622
177624
177626
177630
177632
177634
177636

177640
177642
177644
177646
177650
177652
177654
177656

177660
177662
177664
177666
177670
177672
177674
177676

172200
172202
172204
172206
172210
172212
172214
172216

172220
172222

MACY11 30A(1052)

UIPDR1= 177602
UIPDR2= 177604
UIPDR3= 177606
UIPDR4= 177610
UIPDRS= 177612
UIPDRG6= 177614
UIPDR?= 177616

;*USER "D’ PAGE DESCRIPTOR REGISTORS

UDPDRO= 177620
UDPDR1= 177622
UDPDR2= 177624
UDPDR3= 177626
UDPDRé&= 177630
UDPDRS= 177632
UDPDR6= 177634
UDPDR7= 177636

;*USER '°'1'" PAGE ADDRESS REGISTERS

UIPARO= 177640
UIPAR1= 177642
UIPARZ= 177644
UIPAR3= 177646
UIPARGL= 177650
UIPAR5S= 177652
UIPARG= 177654
UIPAR7= 177656

;*USER 'D'' PAGE ADDRESS REGISTERS

UDPARO= 177660
UDPAR1= 177662
UDPAR2= 177664
UDPAR3= 177666
UDPAR4= 177670
UDPARS= 177672
UDPARG6= 177674
UDPAR7= 177676

;*SUPERVISOR ''I'* PAGE DESCRIPTOR REGISTERS

SIPDRO= 172200
SIPDR1= 172202
SIPDRZ2= 172204

SIPDR3= 172206
SIPDR4= 172210
SIPDRS= 172212
SIPDR6= 172214

SIPDR7= 172216

;*SUPERVISOR ‘D'" PAGE DESCRIPTOR REGISTERS

SDPDRQ= 172220
SDPDR1= 172222

M 3
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MEMORY MANAGEMENT DEF INITIONS

SEQ 0038
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1958 172224
1959 172226
1960 172230
196] 172232
1962 172234
1963 172236
1964

1965

1966

1967 172240
1968 172242
1969 172244
1973 172246
1971 172250
1972 172252
1973 172254
1974 172256
1975

1976

1977

1978 172260
1979 172262
1980 172264
1981 172266
1982 172270
1983 172272
1984 172274
1985 172276
1986

1987

1988

1989 172300
1990 172302
1991 172304
1992 172306
1993 172310
1994 172312
1995 172314
1996 172316
1997

1998

1999

2000 172320
2001 172322
2002 172324
2003 172326
2004 172330
2005 172332
2006 172334
2007 172336
2008

2009

2010

2011 172340
2012 172342
2013 172344

N 3
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MEMORY MANAGEMENT DEF IN]T]ONS

SDPDR2= 172224
SDPDR3= 172226
SDPDR4= 172230
SDPDR5= 172232
SDPDRé= 172234
SDPDR7= 172236

;*SUPERVISOR "'I'* PAGE ADDRESS REGISTERS

SIPARO= 17224
SIPARY= 17
SIPAR2= 7
SIPAR3= 17
SIPAR4= 7
SIPARS= 17
SIPARG= 172254
SIPAR7= 172256

; *SUPERVISOR 'D'' PAGE ADDRESS REGISTERS

SDPARQ= 172260
SDPAR1= 172262
SDPAR2= 172264
SDPAR3= 172266
SDPAR4= 172270
SDPARS= 17227¢
SDPARG= 172274
SDPAR7= 172276

;*KERNEL “‘I'" PAGE DESCRIPTOR REGISTERS

KIPDRO= 172300
KIPDR1= 172302
KIPDRZ2= 172304
KIPDR3= 172306
KIPDR4= 172310
KIPDRS= 172312
KIPDR6= 172314
KIPDR7= 172316

;*KERNEL 'D'' PAGE DESCRIPTOR REGISTERS

KDPDRO= 172320 ~
KDPDR1= 172322
KDPDRZ2= 172324
KDPDR3- 172326
KDPDR4= 172330
KDPDRS5= 172332
KDPDR6= 172334
KDPDR7= 172336

;*KERNEL *‘1'" PAGE ADDRESS REGISTERS
KIPARQ= 172340

K]PAR1= 172342
KIPAR?= 172344

SEQ 0039
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CExBBE .P11

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069

170200
170202
170204
170206
170210
170212
170214
170216
170220
170222
170224
170226
170230
170232
170234
170236
170240
170262
170244
170246
170250
170252
170254
170256
170260
170262
170264
170266
170270

B 4
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MEMORY MANAGEMENT DEF INITIONS

KIPAR3= 172346
K IPAR4=

172
KIPARS= 172357
KIPARG= 172354
KIPAR?= 172356
;*KERNEL 'D'' PAGE ADDRESS REGISTERS
KDPARO= 172360
KDPAR1= 172362
KDPAR2= 172364
KDPAR3= 172366
KDPAR4L= 172370

KDPARS= 172372
KDPARG= 172374
KDPAR7= 172376

.SBTTL UNIBUS MAP REGISTER DEF INIT]ONS

**THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED 'MAPLXX'
;*THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED ‘'MAPHXX'

MAPLOO = 170200
MAPHOO = 1720202
MAPLOT = 170204
MAPHO1 = 170206
MAPLOZ = 170210
MAPHO2 = 170212
MAPLO3 = 170214
MAPHO3 = 170216
MAPLO4 = 170220
MAPHO4 = 170222
MAPLOS = 170224 -
MAPHO5 = 170226
MAPLO6 = 170230
MAPHO6 = 170232
MAPLO7 = 170234
MAPHO? = 170236
MAPL10 = 170240
MAPH10 = 170242
MAPL11 = 170244
MAPH]1 = 170246
MAPL12 = 170250
MAPH12 = 170252
MAPL13 = 170254
MAPH13 = 170256
MAPL14 = 170260
MAPH14 = 170262
MAPL15 = 170264
MAPH15 = 170266
MAPL16 = 170270

SEQ 0040
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2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080

2103

LASASASTANTANTN TN IS TS S TN N TN TN TN T N 1,81, S 1,8
b ik s amd —d D md —od D id ad id td e —h cd md —d b

NONVN) b el e e b e ek =d b 3 OO OO O
NdOOQNO\mJ\WN—-’O%m\Jg\h?

170272
170276
170276
170300

170376

172544

MACY11 30A(1052)

MAPH16
MAPL 17
MAPH17
MAPL 20
MAPHZ20
MAPL21
MAPH21
MAPL 22
MAPH22
MAPL 23
MAPH23
MAPL 24
MAPH24
MAPL 25
MAPHZ25
MAPL 26
MAPHZ26
MAPLZ27
MAPH27
MAPL 30
MAPH30
MAPL 31
MAPH31
MAPL 32
MAPH3?
MAP 33
MAPH33
MAPL 34
MAPH34
MAPL 35
MAPH35
MAPL 36
MAPH36
MAPL 37
MAPH37
.EQuUlvV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQuUIvV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV
.EQUIV

L T Y I T I T O T I I (T IO T O T O O T 1 T O T T O [ I }

C 4
10-MAR-80 09:32 PAGE 42
UNIBUS MAP REGISTER DEFINITIONS

170320
170320
170324
170326
170330
170332
170334
170336
170340
170342
170344
170346
170350
170352
170354
170356
170360
170362
170364
170366
170370
170372
170374
170376
MAPLOO,MAPLO
MAPHO0 ,MAPHO
MAPLO1 ,MAPL1
MAPHO1 ,MAPH1
MAPL02 ,MAPL 2
MAPHO2 ,MAPH?2
MAPL(O3 ,MAPL 3
MAPHO3 ,MAPH3
MAPL 04 ,MAPL 4
MAPHO4 ,MAPH4
MAPLOS ,MAPL 5
MAPHOS ,MAPHS
MAPL 06 ,MAPL6
MAPHO6 , MAPHG
MAPL Q7 ,MAPL 7
MAPHO7 ,MAPH?

PLK(=172544

SEQ 0041
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CExBBE

AN AN NI NI PN NN NN
— e D D d D D D o d o D
NN (W] WNINWN

SHE&ES W
PANN—=2OO

L1

000200 000137 004742

000046
000052

10-MAR-80 09:31

000000

000200

000204
000046
032604
000052
000000
000204

D &
MACY11 30A(1052) 10-MAR-80 09:32 PAGE 43
UNIBUS MAP REGISTER DEF INITIONS

.SBTTL TRAP CAT(HER

.=0
J¥ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A "' 42 HALT"'
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
;*LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

.SBTTL STARTING ADDRESS(ES)
.=200

JMP SHSTART ;;JUMP TO STARTING ADDRESS OF PROGRAM

;"ﬁ'tt*'*ﬁtt**t*tﬁtﬁ'iitttt*t*ktltttttttttttt"iitttﬁtt'ttttt.'t'

SBTTL ACT11 HOOKS
;*THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACTT

®
;*LOCATION 46 WILL CONTAIN THE ADDRESS OF THE LOCICAL
;*END OF THE PROGRAM.
;*LOCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS
;*AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING VARIOUS BITS
:*TO A ONE OR A ZERO. THE BITS USED AND THERE MEANING ARE:
- %

e BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING
;* =0 NO POWER FAIL DESIRED
- X
i* BIT 14=1 PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT
;v =0 RUN TIME IS NOT MEMORY SIZE DEPENDENT
b4
;e BITS 13-0 MUST BE ZERO'S
$SVPC=. ::SAVE LOCATION COUNTER
.=46 :2SET LOCATION COUNTER
.WORD  $ENDAD ::SET LOC.46 TO ADDRESS SENDAD
.=52 ::SET LOCATION COUNTER
WORD 0 :2SET LOC.52 TO ZERO

.~$SVPC ;. RESTORE LOCATION COUNTER

-

SEQ 0042
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non
—
L&S

B8BEIRRRETLBIZINARINIITS

3833332383338 8833

RINLNINJ NI NI NN AINIAD NI N NN NN NI NN N RO NI NN
— d d d b D i b D D d B i oDt e d e d d d o b
0
—

00

oo Qi Gt Qo Qs G Puer Gour Givar G S P Phae Qe Py g
b d ) b ed b cd b e D e ad d b —
oSO OMNWVSNG WY

-—

1140
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001160

177607
077
015

000012

000000

000000
000100
000240
000000
000000
000000
000000

000000 000000

000377

MACY11 30A(1052)

E 4
10-MAR-80 09:32 PAGE 44

ACT11 HOOKS
:.'!t"t'!.".lttt.ittttit"Qﬁﬁiﬁﬁit.itﬁﬁtﬁtttttttttttitttttittttﬁt
LSBTTL COMMON TAGS
;*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
:*USED IN THE PROGRAM.

.=1100
$CMTAG: ;s START OF COMMON TAGS
$PASS: .WORD O ;:CONTAINS PASS COUNT
$TSTNM: .BYTE O ;o CONTAINS THE TEST NUMBER
$ERFLG: .BYTE O ;. CONTAINS ERROR FLAG
$ICNT: .WORD O ;o CONTAINS SUBTEST ITERATION COUNT
$tPACR: .WORD O ;o CONTAINS SCOPE LOOP
$LPERR: .WORD O ;. CONTAINS SCOPE RETURN FOR ERRORS
$ERTTL: .WORD O ;o CONTAINS TOTAL ERRORS DETECTED
$ITEMB: .BYTE O ;cCONTAINS ITEM CONTROL BYTE
$ERMAX: .BYTE 1 ;o CONTAINS MAX. ERRORS PER TEST
$ERRPC: .WORD O ;o CONTAINS PC OF LAST ERROR INSTRUCTION
$GDADR: .WORD O ;o CONTAINS OF °'GOOD' DATA
$8DADR: .WORD O ;;CONTAINS OF 'BAD' DATA
$GDDAT: .WORD O ;s CONTAINS 'GOOD' DATA
$8DDAT: .WORD O ;sCONTAINS 'BAD' DATA

.WORD 0,0,0 ; sRESERVED=--NOT TO BE USED
$TKS: 177560 ;. TTY KBD STATUS
$TKB: 177562 ;oTTY KBD BUFFER
$TPS: 177564 ;:TTY PRINTER STATUS REG.
$TPR: 177566 ;2TTY PRINTER BUFFER REG.
$NULL: .BYTE 0 ;o CONTAINS NULL CHARACTER FOR FILLS
$FILLS: .BYTC 2 ;o CONTAINS # OF FILLER CHARACTERS REQUIRED
$FILLC: .BYTE 12 .'.‘INSERT FILL CHARS. AFTER A "L INE FEED''
$TPFLG: .BYTE 0 "TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
$REGAD: .WORD O ..C(NTAINS THE FROM

JoWHICH (SREGO) WAS OBTAINED
$REGO: .WORD O ;;CONTAINS ((SREGAD)+()
$REG1: .WORD O .‘.‘C(NTAINS ((SREGAD) +2)
$REGZ2: .WORD O ;;CONTAINS ((SREGAD) +4)
$TMPO: .WORD O ;sUSER DEF INED
$STMP1: .WORD O ;;USER DEF INED
$TMP2: _WORD O 2 JUSER DEF INED
$TMP3: _WORD O :: USER DEF INED
$TIMES: O J:MAX, NUMBER OF ITERATIONS
$ESCAPE : 0 JESCAPE ON ERROR
$BELL: L.ASCIZ <207><377><377> ..CODE FOR BELL
$QUES: L.ASCII /?/ ;s QUESTION MARK
$CRLF: L.ASCII <5 ;. CARRIAGE RETURN
$LF: LASCIZ <12 ;.LINE FEED
$ERPSW: WCRD O ;ERROR PSW
$ETSTNM: . WORD O JTEST NUMBER STORAGE
$PR2: .WORD PR? :PRIORITY LEVEL 2
$PRS: .WORD  PRS :PRIORITY LEVEL S
$EPIRQ: .WORD O ;ERROR PIRQ
E1STKLM: .WORD O JSTACK LIMIT REGISTER ERROR 1
E2STKLM: .WORD O JSTACK LIMIT REGISTER ERROR 2
INTERS: .WwORD O ;ADDRESS OF B8RS INTER SUBROUTINE

SEQ 0043
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(ExBBE

2221
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231

L1

001226
001230
001232
001234
001236
001240
001242
001244
001246
001250
001252
001254
001256
001260
001262
001264
001266
001270
001272
001273

10-MAR-80 09: 31

000007

COMMON TAGS

INTSVEC: .WORD
INTSST: .WORD
INTERG6: .WORD
INTOVEC : .WORD
INT6ST: .WORD
RSCS1: .WORD
RSVEC: .WORD
RPCS1: .WORD
RPVEC: .WORD
RKCS1: .WORD
RKVEC: .WORD
TMCS1: .WORD
TMVEC: .WORD

LKSTAT: .WORD
LKVEC: .WORD
PLKSTAT : . WORD
PLKVEC: .WORD
NEXTTST:.WORD
KB11E: .BYTE
KB11EM: .BYTE

F &
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0 ;BR 5 INTERRUPT VECTOR

0 :BR 5 STATUS REG

0 ;ADDRESS OF BRG INTERRUPT SUBROUTINE
0 ;sBR 6 INTERRUPT VECTOR

0 ;BR 6 STATUS REG

172040 ;ADDRESS OF
204 ;ADDRESS OF
176700 ;ADDRESS OF
254 ;ADDRESS OF
177404 ;ADDRESS OF
220 ;ADDRESS OF
1724640 ;ADDRESS OF
224 ;ADDRESS OF
177546 ;ADDRESS OF

100 ;ADDRESS OF
172540 ;ADDRESS OF

RS
RS
RP
RP
RK
RK
™
™

STATUS REGISTER
VECTOR

STATUS REGISTER
VECTOR

STATUS REGISTER
VECTOR

STATUS REG
VECTOR

LINE CLOCK STATUS REGISTER
LINE CLOCK VECTOR
PROG LINE CLOCK STATUS REG

104 ;ADDRESS OF PROG LINE CLOCK VECTOR
0 ;ADDRESS OF NEXT TEST

0 ;KB=11E/EM WITHOUT MP CACHE

0 ;KB=11E/EM WITH MP MODS

;OPCODE FOR MFPT INSTRUCTION (AVAILABLE ON KB11-E AND KB11-EM ONLY)

MFPT

7

SEQ 0044
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CExBBE

2264
22645
2246
2247
2248
2249
2250
2251
2252
2253
2254
2255
2256
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283

LN

036560
036626

036746
036764
036626
036746
037005

037540

MACY11 30A(1052)

:*NOTE1

;*NOTEZ:

.

.,
» % » 8

$ERRTR:

ITEM1:

ITEMZ:

ITEM3:

1TEMS :

ITEMS:

ITEMG:

1TEM?:

ITEMI10:

ITEMIT:

ITEMI1Z:

ITEM13:

ITEMI4:

G 4
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COMMON TAGS

";ii'.tﬁ'iQi*ttti'tt'ti""t"it'Q'tiQt.'.lttt'tt't.tt'ttt't.tl.t

.SBTTL ERROR POINTER TABLE

c*TH]IS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
s*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS CERTINENT.

EM
DH
DT
DF

EM
DH1

DT1
EmM?
DH1
pT
EM3
DH1
DT1
EMé
DH4
D74
EMS
DH4
DT4

DH4
DT4
EM7
DH4
D14
EM10
DHé
DT4
EM
DH4
DT4
EM12
DH4
DTS4
EM13
DH4
DT4
EM14
DH14

D114

IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRP(),
EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:

2 sPOINTS TO THE ERROR MESSAGE
;:POINTS TO THE DATA HEADER
;;POINTS TO THE DATA

:;POINTS TO THE DATA FORMAT

;EITHER SPL FAILED OR BITS STUCK

;ERRORPC SPL 5 PSW SPL 2 PSW TEST NUMBER
; EXPECT ACTUAL EXPECT ACTUAL

; $ERRP(C ,$PRS ,$ERPSW,SPR2, $TMPO

;PR5 LOADS 0K BUT PR2 DOESN'T

;PR2 LOADS OK BUT PRS DOESN'T

:FORK A FAILED TO 030.00
JERRORPC TEST NUMBER
:SERRP(, $STSTAM

;FORK A FAILED TO RSD.02

SJRESET DID NOT WORK

JFORK A FAJLED INTO TRP.02
FORK A FAILED INTO WAT.00
;FORK A FAILED TO MTP.OC
;FORK A FAILED TO MFP.80
;PCB DID NOT LOAD FROM RS

;MARK DID NOT LOAD SP PROPERLY

s ERRORP( SF TEST NUMBER
; EXPECT ACTUAL
;SERRP(,SREGT,SREGO, $$TSTAM

SEQ 0045




|
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(ExBBE

2300
2301
2302
2303
2304
2305
2306
2307
2308

3

PRSI RO RUAD N
NN NN
— ol D e o i )
NOWVS WO

2355

P

001404
001406
001410
001412
001414
001416
001420
001422
001424
001426
001430
001432
001434
001436
001440
001442
001444
001446
001450
001452
001454
001456
001460
001462
001464
001466

001470
001472
001474
001476
001500
001502

001504
001506
001510
001512
001514
001516
001520
001522
001524
001526
001530
001532
001534
001536
001540
001542
001544
001546
001550
001552
001554
001556

10-MAR-80 09:31

037552
037602
037540
037663
037075
037122
037717
037075
037122
037774
037075
037122

MACY11 30A(1052)

ERROR POINTER TABLE

1TEMIS:

[TEM16:

ITEM17:

ITEM20:

ITEM21:

ITEMZ?:

ITEM23:

[TEMZ24 :

1TEMZS :

ITEM26:

1TEM27:

I1TEM30:

ITEM3T:

1TEM3?:

ITEM33:

ITEM34:

ITEM3S:

ITEM36:

H 4
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EM15
DH15
DT14
EMI16
DH4
DT4
EM17
DH4
DT4
EM20
DH4
DT4
EM21
DH4
DT4
EM22
DH4
DT4
EM23
DH4
DT4
EMZ4
DH4
DT4
EM25
DHZ5

DT2S
EM26
DH4
DT4
EM27
DH4?2

DT42
EM30
DHé&
DT4
EM31
DH4?2
DT42
EM32
DH4
DT4
EM33
DH4
DT4
EM34
DH4
DT4
EM35
DH4
DT4
EM36
DH4
DT4

;RS DID NOT LOAD PROPERLY

s ERRORPC( RS TEST NUMRER
;FORK A FAILED TO RSD.0C

;FORK A FAILED TO D67.01

;R1 SHIFTED RIGHT INSTEAD OF LEFT
;R1 DID NOT SHIFT

;R1 SHIFTED BUT CARRY DID NOT SET
;R1 SHIFTED LEFT INSTEAD OF RIGHT

JSHIFT RIGHT DID NOT SIGN FILL

;R1 SHIFTED BUT DON'T KNOW WHERE

; ERRORP( RS TEST NUMBER
H EXPECT ACTUAL

:SERRP(C ,$TMP1 SREGT,$STSTNM

JSHIFT OK BUT CARRY DID NOT LOAD

JASH.20 DID NOT LOAD (C'S CORRECTLY
s ERRORP( PSW TEST NUMBER
H EXPECT ACTUAL
;$ERRP(,$TMP(,SERPSW, SSTSTAM

JR1 SHIFTED WITH A SHIFT COUNT OfF O

JASH.40 DID NOT LOAD CC'S CORRECTLY
JFORK A FAILED TO RSD.OO

;STATE ASH,.00 FAILED

JFORK B FAILED INTO MUL.0O

JFORK B FAILED TO RSD.CQ -~ -

JFORK A FAILED TO RSD.OO

SEQ 0046




CEKBBEO 11/70-
CENBBE .P11

2356 001560
2357 001562
2358 001564
2359 001566
2360 001570
2361 001572
2362 001574
2363 001576

2365 001600
2366 001602
2367 001604

2369 001606
2370 001610
2371 001612

2373 001614
2374 001616
2375 001620
2376 001622
2377 001624
2378 001626
2379 001630
2380 001632
2381 001634
2382 001636
2383 001640
2384 001642
2385 001644
2386 001646
2387 001650
2388 001652
2389 001654
2390 001656

2392 001660
2393 001662
2394 001664
2395 001666
2396 001670
2397 001672
2398 001674
2399 001676
2400 001700
2401 001702
2602 001704
2403 001706
26404 001710
2605 001712
2406 001714

74MP (PU #2
10-MAR-80 09:31

041164
037075
037122
041234
037075
037122
041304
041347

MACYT1 30A(1052)

ERROR POINTER TABLE

ITEM37:

ITEMLO:

ITEM4T :

ITEMG?:

ITEMLS:

ITEMLS :

ITEMGS :

ITEM4G:

ITEM4?7:

ITEMSO:

ITEMST:

ITEMSZ:

ITEMS3:

ITEMSS :

I TEMSS5:

1 TEMS6:

I 4
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EM37
DH4
DT4
EM4O
DH4
DT4
EM4T
DH41

DT41
EM&2
DH&?2

DT42
EM43
DH43

DT43
EM4&S
DH43
DT43
EM4S
DH42
DT42
EM2S
DH43
DT43
EM47
DH4?2
DT42
EMS0
DH43
DT43
EMS1
DHS51

DT51
EMS2
DH51
D751
EMS3
DHS1
DT51
EMS4
DH43
D143
EMSS
DH4

DT4

EMS6
DH43

—

SEQ 0047

JRACE E4S BAD (AFIR04 (" «MUL :ASH( +MFP))
JRACE E3%3 BAD (AFIROS(1)«(MUL :ASH(+MFP))

JRO DID NOT SIGN FILL ON RIGHT SHIFT

ERROR PC RO TEST NUMBER
EXPECT ACTUAL

$ERRPC,$TMPO, SREGO, $$TSTAM

:BAD CC'S ON RIGHT SHIFT

ERRORPC PSW TEST NUMBER
EXPECT ACTUAL

SERRPC $TMPO, SERPSW,$STSTNM

:RO<0> DID NOT GO TO'R1<15>

'ERRORPC RO R1 TEST NUMBER

EXPECT ACTUAL EXPECT ACTUAL
*$ERRPC,$TMPO, SREGO, $TMP1, SREGT,$STSTAM
‘RO DID WOT SHIFT LEFT PROPERLY

JBAD (C'S ON LEFT SHIFT

JR1 DID NOT SHIFT LEFT PROPERLY

JBAD CC'S ON NO SHIFT

JR1 DID NOT ROTATE PROFERLY

JBITS STUCK IN SC (52 PATTERN)
'ERRORPC RO R1 ¢ BIT

EXPECT ACTUAL EXPECT ACTUAL EXPECT ACTUAL
*$ERRPC,$TMPO, SREGO, $TMP1, SREG1,$TMP2 , SERPSW, $STSTAM
‘BITS STUCK IN SC (25 PATTERN)

;IRCB B FORK MUX INPUT B3 NOT GOING LOW

;STATE ASC.00 FAILED

;FORK A FAILED TO RSD.0O

;EITHER GRAD DROO STUCK H OR RACK E64 BAD
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CEKBBE

2607
2408
24609
2410
2411
26412
2413
2414
2615
2416
26417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
26461
2662

PN

001716
001720
001722
001724
001726
001730
001732
001734
001736
001740
001742
001744
001746
001750
001752
001754
001756
001760
001762
001764
001766
001770
001772
001774
001776
002000
002002
002004
002006
002010
002012
002014
002016
002020

10~-MAR-80 09:31

043771

MACYT1 30A(1052)

10-MAR-80

ERROR POINTER TABLE

ITEMS?7:

ITEMGO:

ITEM6OT :

ITEM6Z:

ITEM6S3:

ITEMOG:

ITEM6GS :

ITEM66:

ITEMG?7:

ITEM70:

ITEM?71:

ITEM72:

ITEM73:

ITEM74:

ITEM7S:

ITEM76:

ITEM?7:

ITET100:

ITE101:

DT43
EMS?7
DH43
DT43
EM60
DH43
DT43
EM61

DH43
DT43
EM62
DH4?2
DT&?2
EM63
DH43
D143
EM64
DH43
DT43
EM6S
DH42
DT42
EM66
DH4

DT4

EM67
DH4

DTS4

EM70
DH43
DT43
EMSS
DH4

DT4

EM72
DH4?2
DT42
EM73
DHZ5
DT2S
EM74

DH& 2
DT42
EM7S

DH4

DT

EM?76
DH4?2
DT4&2
EM?77
DH4?2
DT42
EM100
DHé4

DT4

EM101

J &
09:32 PAGE 49

;EITHER GRAD DROO STUCK LOW OR RACK E64 BAD

JEITHER GRAJ SC=0 NOT GETTING TO RACK ESO

;OR RACK E50 BAD

;INSTRUCTION FAILED TO LCAD RO & R1 CORRECTLY

;ON POSITIVE
JBAD (C'S

;RO DID NOT LOAD ON NEG.

JR1 DID NOT LOAD ON NEG

;BAD CC'S DUE

TO STATE MUL.50

;C DID NOT SET ON OVERFLOW

2C DID NOT SET ON UNDERFLOW

;JSTATE mMUL.00

JBAD FIELD IN

;STATE ASH.30

;STATE ASH.41

;BAD CC'S DUE

;BENZ FAILED

;BAD CC'S DUE

;BAD (CC'S DUE

;BEN16 FAILED

;BEN4 FAILED

FAILED

IR DECODE ROM

DID NOT LOAD CC'S CORRECTLY

FAILED

TO STATE ASH.41

TO DVE.OO

TO DVC.70

SEQ 0048




CEKBBEQ 11/70-74MP (PU #2
10~-MAR-80 09:31

CExB8E

2463
2464
2465
2465
24,67
2468
2469
2470
2471
2472
2473
24674
2475
2476
2477
24,78
2479
2480
2481
2482
2483
2484
2485
24,86
2487
24,88
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499
2500
2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518

P11

037075
037122
044115
041612
041722
044167
037075
037122
044216
037075
037122

037122

ITE102:

1TE103:

ITE104:

ITE105:

ITE106:

ITET07:

ITENO:

ITEN:

ITE11Z:

ITETN13:

ITE114:

ITET115:

ITE116:

ITE117:

ITET120:

ITE121:

ITE122:

1TE123:

DH4
DT4
EM102
DH4 3
DT43
EM103
DH4
DT4
EMI04
DH4
DT4
EM105
DH43
D743
EM106
DH4
DTS
EM105
DH43
DT43
EM110
DH4
DT4
EM111
DH4
DT4
EM112
DH4
DTS
EM113
DH4
DT4
EM114
DH4
DT4
EM115
DH43
D743
EM102
DH43
DT43
EM117
DH4?2
DT42
EM120
DH4
DT4
EM121
DH&L2
DT42
EM122
DH4
DT4
EM123
DH4
DT4

K &
MACY11 30A(1052) 10-MAR-B0 09:32 PAGE 50
ERROR POINTER TABLE

;QUOTIENT OK REMAINDER BAD

;BEN3 FAILED

;BENO4 STUCK TO DIV SuB

;CAN'T DETERMINE CAUSE OF FAILURE
JBEN16 FAILED TO DIV.50

JEM107 SAME AS EMI10S

JBEND4*=N FAILED

;BENO2 FAIL:Y

;BENOS FAILED

JBEN16 FAILED (RACK ES0(B0))

;BEN16 FAILED (RACK E64(R0))

;ROM STATE FAILED

JQUOTIENT OK, REMAINDER BAD

;BAD CC*'S IN DV(C.90 OR RACK E63 BAD
R B S 88
;CC'S BAD DUE TO DIV.30 OR DVE.20

;GRAJ E5 BAD

;RACK E63(D0) STUCK LOW

SEQ 004G




CEKBBEO 11/70-74MP (PU #2
10~-MAR-80 09:31

CEKBBE

2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545

PN
002256

R
(9]
SN
~J —
oo

RRRRRRRRRRRERRRRRRRRRRRRRR
— A\ S} o md PN md d Y b cnd N e\ ) D b \ ) d N e e d \ ) d d
VN2 NOBNO 2 NOS NN = NONWW
NN =2 =) =3 NN = =N =2 NN = PN == = N — N
ONPONOAARINAANI NN N VPR NP NN N OO

R
—

25
o Y @]

037075

-

ITE124:

ITE12S:

1TE126:

ITEN27:

1TE130:

ITE131:

ITE132:

ITEV33:

ITE134:

ITE13S:

ITE136:

1TE137:

ITE140:

ITE141:

ITE142:

ITE143:

ITEN44:

ITE145:

ITE146:

EM124
DHG 2
DT42
EM125
DH4 3
DT43
EM102
DH4 3
DT43
EM127
DH43
DT43
EM130
DH43
DT43
EM102
DH43
DT43
EM130
DH4 3
DT43
EM102
DH43
DT43
EM134
DH4 2
DT42
EM135
DH4 1
DT41
EM136
DH4
DT4
EM124
DH4 2
DT42
EM140
DH
DT4
EM141
DH4
DT+4
EM142
DH14
DT14
EM143
DH&
DT4
EM144
DH&
DT4
EM145
DH&
DT4
EM146
DH&

L 4
MACY11 30A(1052) 10-MAR-80 09:32 PAGE 51
ERROR POINTER TABLE

;CC'S DID NOT LOAD PROPERLY
jgérgga g$ﬁ#seg£g<1)-sn1s<1>) BAD
;QUOT. Ok REMAINDER BAD
;QUOT. BAD, REMAINDER OK
;QUOTIENT BAD
;QUOT. 0K, REMAINDER BAD
;QUOT. BAD
;QUOT. 0K, REMAIN. BAD
;BAD CC'S ON DIVISION OVERFLOW
;RO DID NOT LOAD CORRECTLY
;THE SP DID NOT INCREMENT
:CC'S DID NOT LOAD CORRECTLY
;FORK A FAILED
;STATE MTP.10 FAILED
Tt SSPTLOADED ~INCORRECTLY ==~ -+
;STATE MTP.00 DID NOT PUT PCB IN DR
:FORK A FAILED

;STATE MFP.10 DID NOT DEC. THE SP

;RO DID NOT GET PUT ON THE STA(K

SEQ 0050




CEKBBEO 11/70~74MP (PU #2

CExBBE

2575
2576
2577
2578
2579
2580
2581
2582

PN

002436
002440
002442
002444
002446
002450
002452

10-MAR-80 09:31

037122
046152
041470
041546
045647
037075
037122
046203
037075
037122

037122

MACY11 30A(1052)

ERROR POINTER TABLE

ITEV147:
ITE150:
ITE1S5T:
ITE152:
ITE1S53:
ITE154:
ITE15S:
ITE156:
ITE1S7:
‘ITE160:
ITE161:
ITE162:

ITE163:

ITET164:
ITE165:
ITE166:
ITE167:

ITE170:

M 4
10-MAR-80 09:32 PAGE 52

DT4
EM147
DH42
DT42
EM14L0
DH4
DT4
EM151
DH4
DT4
EM152
DH4?2
DT42
EM16
DH4
DT4
EMS5
DH4
DT4
EM155
DH4
DT
EM156
DH4
D74
EM157
DH4
DT4
EM160
DH4
DT4
EM161
DH4
DT&
EM162
DH4
DT4
EM163
DH163

DT163
EM164
DH4
DT4
EM165
DH4
DT4
EM166
DH4
DT4
EM167
DH4
DT4
EM170
DHé4
DT4

JBAD (CC'S

JRACF X/CLASS DOES NOT GO HIGH
;JSTATE MFP.00 IS BAD

JBAD (C'S

sRACE X/CLASS DOES NOT GO HIGH
JR(NUL :ASHC+MFP) FIELD OF IR ROM BAD
;STATE TRP.01 FAILED

sTRAP VECTOR DECODE FAILED
;STATE TRP.01 FAILED

;STATE TRP.01 FAILED

;TRAP VECTOR DECODE FAILED
:STATE TRP.0O1 FAILED

;BIT FAILED IN PIRQ REG

s ERRORPC PIRQ TEST NUMBER
. EXPECT ACTUAL
;$ERRF(C,$TMPQ,SEPIRQ,SSTSTNM

;STATE TST.10 HAS BAD BEN FIELD

;HONOR PIR 1 DOES NOT GO LOW
;PIR 6 WORKS BUT 4 £ 1 DON'T
;TMCA ABOVE BR7 MIGHT BE STUCK LOW

. TMCE BRQ CLDCK MIGH BE STUCH LOW

SEQ 0051




CEKBBED 11/70~-74MP CPU #2

CEKBBE

2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661

P11

002614
002616
002620
002622
002624
002626
002630

10-MAR-80 09:31

047272
037075
037122
047413
037075
037122
042033

066

050157

MACY11 30A(1052)

ERROR POINTER TABLE

ITE1Z71: EM 71
DHé4
DT4
ITE172: EM172
DH4
DT4
ITE173: EM4LO
DH46
DT46
ITE174: EM174
DHé4
DT&
ITE175: EM175
DH4
DT4
ITE176: EM176
DH201
pT201
ITE177: EM177
DHé4
DTS
ITE200: EM175
DH4
DT4
ITE201: EM2O1
DH201
DT201
1TE202: EM202
DH4
DT4
ITE203: EM175
DH4
DT4
1TE204: EM204
DHZ201
DT201
ITE205: EM20S
DH&
DT4
ITE206: EM175
DH4
DTS4
1TE207: EM207
DH201
DT1201
ITE210: EM210
DHé4
DT4
ITE211: EM211
DHé4
DT4
ITE212: EM212
DH4
DT4
ITE213: EM213
DH201

N &
10-MAR-80 09:32 PAGE 53

;BEN 13 FAILED TO PUP.Q0

;BEN 13 FAILED TO SER.00

;MFPT FAILED TO LOAD RO CORRECTLY

;PIR 2 DID NOT INTERRUPT

JBEN 13 FAILED

JLEVEL 1 INT. WHEN CPU LEVEL 1 ENABLED
sERRORPC PIRQ TEST NUMBER

s$SERRPC ,$EPIRQ,$STSTNM

;PIR 3 DID NOT INTERRUPT

;BEN 13 FAILED

JLEVEL 2 WHEN CPU LEVEL 2 ENABLED

;PIR 4 DID NOT INTERRUPT

;BEN 13 FAILED

;LEVEL 3 WHEN CPU LEVEL 3 ENABLED

;PIR S DID NOT INTERRUPT

JBEN 13 FAILED

JLEVEL & INTERRUPT WHEN NOT SUPPQOSE TG

;FAILURE AFTER TM(B E7(Q

JFAILURE IN TMCB E70 OR BEFORE

JBEN 13 FAILED

;JLEVEL 5 INTERRUPT WHEN NOT SUPPQOSE TO

SEQ 0052




CEKBBEO 11/70~74MP CPU #2
10~MAR-80 09:31

CExBBE
2687

PN

002774
002776
003000
003002
003004
003006
003010
003012
003014
003016

050210
050742
037075

ITE214:

ITE21S:

[TE216:

ITE217:

ITEZ20:

I1TE221:

1TE222:

1TE223:

ITE224:

ITER22S:

[TE226:

1TE227:

I1TE230:

1TE231:

1TE232:

1TEZ233:

ITE234:

ITEZ3S:

ITE236:

01201
EM214
DH4
DT4
EM175
DH4
D14
EM216
DH201
DT201
EM217
DH4
DT4
EM220
DH4
DT4
EM221
DH4
DT4
EM222
DH4
DT&
EM223
DH4
DT4
EM22¢4
DH&
DT4
EM225
DH4
DT4
EM226
DH4
DT4
EM227
DH&
DT4
EM230
DH4
DT4

0

DH4
DT4
EM23?
DH4
DT4
EM233
DH4
DT4
EMZ34
DH&
DT4
EM235
DH4
DT4

0

B 5
MACY11 30A(1052) 10-MAR-80 09:32 PAGE 54
ERROR POINTER TABLE

JLEVEL 7 DID NOT INTERRUPT

;BEN 13 FAILED

JLEVEL 6 INTERRUPT WHEN NOT SUPPOSE TO
;NO TIMEOUT ON DAT!

;BEN 13 FAILED

sNO TIMEOUT ON DATO

;BR 4 INTERRUPTS WHEN CPU AT LEVEL 7
:BOTH BR 4 B BR 6 FAILED

;BR 4 FAILED

;BR & FAILED BUT BR 6 0K

;BR S5 INTERRUPT FAILED

;BR 6 INTERRUPT FAILED

JYEL ZONE TRAP FAILED

;DELETED

JJSR WITH BAD STA(K FAILED

sSTACK LIMIT REG DID NOT DISABLE YEL ZONE
;TMCC KERNAL R6 DID NOT DISABLE YEL ZONE
JRED ZONE REFERENCEt FAILED

JDELETED

SEQ 0053




CEKBBEO 11/70-764MP (PU #2

CeExBBE

2743
2764
2745
2746
2747
2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758

P11

003154
003156
003160
003162
003164
003166
003170
003172
00317¢

10-MAR-80 09:31

037075
037122
052673
037075
037122
052766
037075
037122
053070
037075
037122
053201
037075
037122
053335
053405

053470
053502
053405
053552
053564
037075
037122
053657
037075
037122
054000
037075
037122
054111
054136
054254
054272
037075
037122
054437
037075
037122
054507
037075
037122
054557
037075
037122
054647
054726
041426
055007
037075
037122
055044
054726
041426
055115
037075

c 5
MACY11 30A(1052) 10-MAR-80 09:32 PAGE 55

ERROR POINTER TABLE

ITE237:

I1TE240:

ITE241:

ITE242:

ITE243:

ITE244:

ITE24S:

ITE246:

ITER47:

1TE250:

ITE251:

1TE2S?:

ITE2S53:

ITEZS4:

I1TEZSS:

ITE256:

ITEZS7:

1TE260:

DH4
DT4
EM237
DH4
DTS4
EM240
DH4
DT4
EM241
DH4
DT4
EM242
DH4
DT4
EM243
DH243

DT243
EM244
DH243
DT244
EM24S
DH4
DT4
EM246
DH4
DT4
EM247
DHé4
DT4
EM250
DHZ250
DT250
EM251
DH4
DT4
EM2S52
DH4
DT4
EM253
DH4
DT4
EM254
DH&
DT4
EM255
DH255
DT41
EM256
DH4
DT4
EM257
DH255
DT41
EM260
DH4

;BEN 11 FAILED TO PUP.00
;BEN 13 FAILED TO BRK.80
sNO RED ZONE ON STACK OVERFLOW
;NO RED ZONE WHEN SL REG>BADDR

;52400 PATTERN FAILED IN SL REG

s ERRORP( SL REG TEST NUMBER
: EXPECT ACTUAL

s SERRPC ,$TMPO ,E2STKLMT ,$STSTAM
;125000 PATTERN FAILED IN SL REG

;$ERRPC ,$TMPO E1STKLMT ,$SSTSTNM
;BR SELECTED INSTEAD OF SL

:SL AND PB BOTH SELECTED

.PSW SELECTED INSTEAD OF SL
;WHAT HAPPENED?

;80TH PATTERNS FAILED

;YEL ZONE IN RED REGION (SP=33Q)
;YEL ZONE IN RED REGION (SP=240)
;YEL ZONE IN RED REGION (SP=140)
;RED ZONE IN YELLOW REGION (SP=376)
;CPU ERR REG BIT 4 DOES NOT SET
;C(PU ERR REG DOES NOT CLEAR

;CPU ERROR BIT 3 DOES NOT SET

;CPU ERROR BIT 3 DOES NOT CLEAR

SEQ 0054




CEKBBEQ 11/70-74MP (PU #2
10-MAR-80 09: 31

(EXBBE

2799
2800
2801

P

037122
055160
054726
041426
05523¢
037075
037122
055274
055463
000000
056106
000000

000000
056131
037075
037122
056447
037075
037122
056565
037075
037122
056645
037075
037122
056743
037075
037122
057073
037075
037122
057132
037075
037122
057200
037075
037122
057220
037075
037122
057570
037075
037122
057621
037075
037122
057675
037075
037122
057764
037075
0371%;

0600

037075
037122
060116

MACY11 30A(1052)

ITE261:

ITECO2:

ITE263:

ITE264:

ITE20S:

1TE266:

ITE267:

ITEZ70:

ITE271:

1TE272:

ITE273:

ITE274:

1TEZ27S:

ITEZ276:

ITE277:

I1TE300:

ITE30T:

ITE302:

[TE303:

10-MAR-80
ERROR POINTER TABLE

DT4
EM261
DH255
DT41
EM262
DH&
DT4
EM263
DH263

0
EM264
0

0
EM265
DH4
DT4
EM266
DH&
DT4
EM267
DH4
DT4
EM270
DH4
DT4
EM271
DH&
DT4
EM272
DH4
DT4
EM273
DH4
DT4
EM274
DHé
DT4
EM275
DH4
DT4
EM276
DH4
DT4
EM277
DH4
DT4
EM300
DH&
DT4
EM301
DH4
DT4
EmM302
DH4
DT4
EM303

D §
09:32 PAGE 56

;C(PU ERROR BIT 2 DOES NOT SET

;CPU ERROR BIT 2 DOES NOT CLEAR

:GOING TO NEXT TEST
:NEITHER = BYIN NOR DATI CAUSED ODD ADDR.

:DATI TRAPPED BUT - BYIN DIDN'T

;BOTH DATI & DATO FAILED

:DATO WORKS BUT DATI FAILED

;NO TRAP ON DATO

:NO TRAP ON SM357xSRC1 DAT]

:0DD ADDR BIT IN CPU ERROR FAILED

:NO TRAP ON DATO

;T BIT TRAP FAILED

;T BIT NEVER SET

;PS<08> DID NOT DISABLE T TRAP (KB-T1E/EM ONLY)
:TRAP VECTOR DECODE FAILED

:RTT DID NOT DISABLE T BIT

:PIR 1 DID NOT DISABLE ON BR4

JPIR 1 CAME THRU ON YELLOwW ZONE

SEQ 0055




CEXBBEO 11/70-74MP (PU &2
10-MAR-80 09:31

CEKBBE

2855
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
<873
2874
2875
2876
2877
2878
2879
2880
2881

.p11

003512
003514
003516
003520
003522
003524
003526
003530
003532
003534
003536
003540
003542
003544
003546
003550
003552
003554
003556
003560
003562
003564
003566
003570

037075
037122
060247
037075
037122
060334
037075

037075
037122

MACY11 30A(1052)

1TE304:

ITE30S:

ITE306:

ITE3ZO?7:

ITE310:

ITE3T:

ITE312:

ITE33:

ITE3S:

ITEZNS:

ITE316:

ITE37:

1TE320:

ITE321:

ITE322:

ITE323:

ITE324:

JTE32S:

10-MAR-80
ERROR POINTER TABLE

DHé
DT4
EM304
DH4
DT4
EM305
DH&
DT4
EM306
DH4
DT4
EM307
DH4
DTS
EM310
DH4
DT4
EM311
DH4
DT4
EM312
DH4
DT4
EM313
DH4
DT4
EM314
DH4
DT4
EM315
DH4
DT4
EM316
DH&
DT4
EM317
DH4
DT4
EM320
DH4
DT4
EM321
DH4
DT4
EM322
DHé
DT4
EM323
DH4
DT4
EM324
DH4
DT4
EM325
DH4
DT4

E S
09:32 PAGE 57

;FIR
;PIR
;BR4
sBR4
;BR4
;BR4
;BR4
;PIR
JPIR
;PIR
;BRS
;BRS
:BRS
;PIR
JPIR
.BR6

;BR6

2 CAME THRU ON YELLOw ZONE

3 CAME THRU ON YELLOW ZONE

CAME THRU ON PIR 5

CAME THRU ON PIR 5

CAME THRU OGN BR 5

CAME IN ON PIR 6

CAME IN ON PIR 7

4 CAME IN ON BR5

& CAME IN ON BR6

& CAME THRU ON SL YELLOW

CAME IN ON PIR 5

CAME IN ON PIR 6

CAME IN ON PIR 7

5 CAME IN ON BR6

5 CAME IN ON SL YELLOwW

CAME IN ON PIR 6

CAME IN ON PIR 7

JPIR 6 CAME [N ON SL YELLOW

SEQ 0056




CEKBBEO 11/70-74MP (PyU #2
10-MAR-80 09:31

CEKBBE

2911
2912
2913
2914
2915
2916
2917

P11

003672
003674
003676
003700
003702
003704
003706
003710
003712
003714
003716
003720
003722
003724
003726
003730
003732
003734
003736
003740
003742
003744
003746
003750
003752
003754
003756
003760
003762
003764
003766
003770
003772

062235
037075
037122
062316
037075
037122
062461
037075
037122
062572
037075
037122
062705
037075
037122
062766
037075
037122
063021
037075
037122
063054
037075
037122
063111
037075
037122
063160
063225
063262

037075

1TE327:

1TE3Z3Z0:

ITE331:

1TE332:

ITE333:

I1TE33S:

ITE335:

ITE336:

1TE337:

ITE3LO:

ITE34:

ITE3ZL2:

ITE343:

ITE344:

IRE345:

[TE346:

ITE347:

ITE350:

EM326
DH4
DT4
EM327
DH4

DT4
EM330
DH4
D74
EM331
DH4
DT4
EM332
DH4
DT4
EM333
DH4
DT4
EM334
DH4
DT4
EM33S
DH4
DT
EM336
DHé
DT4
EM337
DH337
DT337
EM340
DH337
DT337
EM341
DH4
DT4
EM34?
DH4
DT4
EM343
DH4 2
DT4?2
EM344
DH& 2
DT42
EM345
DH&2
DT42
EM346
DH4
DT4
EM347
DH4
DT4
EM350
DH4

F 5
MACY11 30A(1052) 10-MAR-80 09:32 PAGE 58
ERROR POINTER TABLE

ITEZ26:

JPIR 7 CAME IN ON SL YELLOW

;PSW BIT 11 DID NOT SET

;R12 CLEARED R?2

JRZ2 SRC WAS AFFECTED BY (LR R1?2

;R2 DST WAS AFFECTED BY (R12)+

JR2 SRC WAS AFFECTED BY (R12)+

;JR15 DST AFTER UPAD 2

;R15 SRC DOES NOT SELECT ON UPAD 2

;PDRD PS11 DOES NOT GET TO GRAC

;BAD BITS IN GPR SET 1 SR(
;ERRORPC PATTERN TESTNUMBER
sSERRPC,$TMP1 ,SSTSTNM

;BAD BITS IN GPR SET 1 DST

;GRAB DST SET 1 DOES NOT GO LOW ON R14

;GRAB SRC SET 1 DOES NOT GO LOW ON R14

;50000 PATTERN FAILED IN PSW

1164000 PATTERN FAILED IN PSW

;PSW HIGH BYTE DID NOT CLEAR

:SUPER SP DOES NOT SECLECT ON UPAD 5

sSUPER SP DOES NOT SELECT ON UPAD @

:USER SP DOES NOT SELECT ON UPAD S

SEQ 0057




CEXBBEQ 11/70-74MP (CPU #2

CEXBBE

2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982

sessessen
OO NO NS W —=O

SLS
NN LN AN
nN—=O

PN

004102

RERRRRERR RRRSRRER
SEFRIEFER NBERNS

RERER
VAW S IS
£SO

T10-MAR-80 09:31
037122

037540
064515
037075
037122
064574
037075
037122
0640644
037075
037122
064701
037075
037122
064751
037075
037122
065033
037075
037122
065070
037075
037122
065124
041470
0415646
065240
041470
041546
065365
041470
041546
065472
041470
041546

MACY11 30A(1052)

ERROR POINTER TABLE

DT4
EM351
DHé
D14
ITE3S2: EM352
DH337
pT337
ITE3S3: EM353
DH337
DT337
ITE3S54: EM354
DHé
DT4
ITE355: EM3SS
DHé4
DT4
ITE3S6: EM356
DH4
DT4
ITE357: EM357
DH3S7

DT 14
ITE360: EM360
DHé
DT4
ITEZ6T: EM361
DHé
DT4
ITE362: EM362
DH4
DT4
ITE363: EM363
DH4
DT4
ITE364L: EM3GL
DH4
DT4
ITE36S: EM365
DH4
DT4
ITE366: EM366
DH4
DT4
ITE367: EM367
DH4?2
DT4?
ITE370: EM370
DH4?2
DT42
ITE3ZZ1: EM3I7T
DH4?2
DT4?2
1TE372: EM37?2
DHL2
D742

ITE3ST:

G 5
10-MAR-80 09:32 PAGE 59

;JUSER SP DOES NOT SELECT ON UPAD (O
;EITHER USER OR SUPER SP DST FAILED
JEITHER USER OR SUPER SP SRC FAILED
JKSP SR” (HANGED ON MTP

JKSP SRC & DST CHANGED ON MTP

JKSP DST CHANGED ON MTP

2SSP DID NOT LOAD PROPERLY ON MTPD
. ERRORPC SSP TEST NUMBER
: EXPECT ACTUAL

;USER SP DID NOT LOAD ON MTP

;BAD FIELD IN IR DECODE ROM

:SSP WAS READ AND USP WAS WRITTEN
;SSP WAS READ AND WRITTEN

;CAN'T DETERMINE WHAT HAPPENED

;SSP WAS READ BUT THE WRITE FAILED
;USP WAS READ BUT SSP WAS WRITTEN
JUSP WAS READ BUT REG 7 WAS WRITTEN
;SPL WORKED IN SUPERVISOR MODE

JBIT FAILED TO SET IN PSW

JBIT FAILED TO CLEAR [N PSw

JBITS <13:171] DID NOT PRESET

SEQ 0058




CEXBBEQ 11/70-74MP (PU #2

CEKBBE .P11

3023
3024

004230
004232
004234
004236
004240
004242
004244
004246
004250
004252
004254
004256
004260
004262
004264
004266
004270
004272
004274
004276
004300
004302
004304
004306
004310
004312
004314
004316
004320
004322

10-MAR-80 09:31

065622
041470
0461546
065734
0461470
041546
066024
037075
037122

037075

MACY11 30A(1052)

JTE373:

ITEZ74:

ITE37S:

ITE376:

ITEZ?77:

ITE4QQ:

ITE4O:

1TELOQZ:

ITE4LO3:

ITESLOS:

ITE4QS:

1TELO6:

ITE4O7:

ITE&10:

ITE4TT:

ITEL12:

ITE413:

[TE4T4:

ITE41S:

10-MAR-80
ERROR POINTER TABLE

EM373
DHG?
DT42
EM374
DH4?2
DT42
EM37S
DH4
DT4
EM376
DH4
DT4

0

0

0
EM4O0 .

DH4
DT4
EM4O1
DH4
DT4
EM4O2
DH4
DT4
EM&O3
DH4
DT4

0

DH&
DT4
EM405
DH
D74
FM406
DH4
DT4

0

DH4
DT4
EM410
DH255
DT4]
EM411
DH4
DT4
EM412
DH4
DT4
EM413
DH&
DT4
EM&14
DH4
DT4
EM415
DH&

H 5
09:32 PAGE 60

;10T DID NOT CHANGE PSW CORRECTLY

JPREVIOUS

MODE B8ITS DID NOT (LEAR

JNO KT ABORT

;P5<08> FAILED TO SET

;KT ABORT

;KT ABORT

;KT ABORT

TRAPPED TO 4

TRAPPED T0 10

TRAPPED TO 240

;KT TRAP DID NOT WORK

;DELETED

;NO KT TRAF ON SOURCE OPERAND

;NO ABORT
;DELETED
INEXM BIT
JNEXM BIT
;KT ABORT
;KT ABORT
;KT ABORT

JKT ARQRT

ON NEXM

DID NOT SET IN (PUERR REG

DID NOT CLEAR IN (PUERR REG

ON NEXM (KB11-B/()

ON SL RED

ON ODD ADDRESS

FAILED TO OVER-RIDE NEXM (KB11-E/EM)

SEQ 0059




CEKBBEO 11/70-764MP (PU #2

CExBBE

3079
3080
3081

SN NN AN AN AN A NN AN N
d e d e e e d e e e b b
Nf\,_a—a_._a-a._. —t o ol b

—'OO(D\IOMJ\WN—Icg

P

004410
004412
004414
004416
004420
004422
004424
004426
004430
004432
0044 34
004436
004440
004442

004506

ViV
8NN OONSNO

SRR

RERRERERES
P

10-MAR-80 09:31

037122
067457
037075
037122
067532
037075
037122
067623
054726

071142
037075

037122
071205
037075
037122

MACY11 30A(1052) 10-MAR-80

ERROR POINTER TABLE

DTS
ITEG16: EMLT6
DH4
DTS
ITEG17: EML17
DHé&
DT4
ITESG20: EML20
DH255
DT4
ITEG2T: EMG2T
DH4
DT4
ITEL22: EM4L2?2
DH4&
DT4
1TE4L23: EM4L2T
DH&
DT4
[TEL24: EML24
DH4
DT4
ITEL2S: EM4LZS
DH&
DT4
1TEG26: EM4L26
DH4
DT4
I1TEL27: EM427
DH4
DT4
ITE430: EM4L30
DH4
DT4
ITEL3T: EMGET
DH4
DT4
ITE4L32: EM43
DH4
DTS4
ITE433: EM433
DHé
D14
ITE434: O
DH4
DT4
ITE43S: EM43S
DH4
DT4
ITE4L36: EML36
DH4

DT4
ITEL37: EM437

DH4

DT4

I 5
09:32 PAGE 61

105 A S0 e 0
JILLEGAL HALT DID NOT TRAP

;CPU ERROR REG BIT 5 DID NOT SET
;BEN 6 FAILED ON PS RESTORE

;NO PE ABORT

;PE ABORTED TO 4

;PE ABORTED TO 14

;PE ABORTED TO 104

:NO PE TRAP

:PE TRAP, TRAPPED TO

;WRONG VECTOR

;PIR 6 CAME IN ON MEM MGT TRAP
;PIR 3 CAME IN ON MEM MGT TRAP
JYEL IZONE CAME IN CN PE TRAP
;MEM MGT TRAP CAME IN ON PE
;DELETED

;TMCC PRIORITY CLEAR DID NOT WORK

JUNIBUS PE ABORT DID NOT HAPPEN

JUNIBUS PE TRAPPED T2 0O

SEQ 0060

— 4




CEKBBEO 11/70-74MP (PU #2
CEKBBE .P11

3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147

AN LN AN ANAN NN NN N
—_ A
SBRIRRRI

004566
004570
004572
004574
004576

10-MAR-80 09:31

071255
037075
037122
071330
037075
037122
071401
037075
037122
071456
037075
037122
071474
037075
037122
071512
037075
037122
071530
037075
037122
071546
037075
037122
071564
037075
037122
071602
037075
037122
071620
037075
037122
071656
037075
037122
071704
037075
037122
071771
037075
037122
072107
037075
037122
072163
037075
037122
072214
041470
041546
072260
041470
041546
012737 000014

J 5
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ERROR POINTER TABLE

1TELLO:

ITEG4T:

ITE4SLZ:

ITE4GLD:

[TEL44:

ITELALS:

ITELLG:

ITE447:

ITE4S0:

ITE4ST:

ITE4S2:

ITE4S3:

ITE4SS:

ITE4SS:

ITELS6:

ITELS7:

ITE460:

ITELOT:

177746 START:

EM440
DHé4
DT4
EM441
DH4
DT4
EM442
DH4
DT4
EM443
DH4
DT4
EM4L4LG
DH4
DT4
EML4S
DH4
DT4
EM4L4LE
DH4
DT4
EM4SL7
DH4
DT4
EM4SO
DH4
DT4
EM4ST
DH4
DT4
EM4S2
DH4
DT4
EM4S3
DH4
DT4
EM454
DH4
DT4
EM4SS
DH4
DT4
EM456
DH4
DT4
EM4LS7
DH4
DT4
EM460
DH4?
DT42
EM4L6T
DH4?2
DT4?2
MOV

SWAIT INSTRUCTION FAILED

;T BIT INTERRUPTED WAIT

;PIRQ DID NOT INTERRUPT WAIT

;STATE <13,

;STATE S45.

;STATE MTP,

JSTATE NEG.

;STATE D45S.

;STATE D45S.

;STATE D45,

;STATE D45S.

JRESERVED INSTRUCTION TRAP FAILED

. TMCB PIRQ DOES NOT GO LOW

00 FAILED

00 FAILED

10 FAILED

00 FAILED

00 FAILED

90 FAILED

00 FAILED

01 FAILED

.BENO6 FAILED

;ODD ADDRESS FAILED ON DATI & DATO

;PSW BIT 11 DOES NOT CLEAR

;PSW CHANGED ON RESET

;PSW (HANGES ON RESET IN SUPER MODE

#14,a#CONTRL ;FORCE MISSES IN CA(CHE

SEQ 0061




CEKBBEO 11/70-74MP (PU #2
10-MAR-80 09:31

CEXBBE

3N
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3245
3246

P11

004750
004754
004760
004766
004772
005000
005004
005006
005012
005014

005037
005037
012737
005037
012737
012706
005026
022706
001374
012706
012737
012737
012737
012737
012737
012737
012737
012737
016767
005067
005067
112767
012737
012737
012767
012737
005046
012746
000006
012767
000402
062706
012737
005067
012767
012767

005227
001037
022737
001433
104400
000430

005227
001000

005737
001003
005227
001010
012700

170200
170202
020000
170206
000340
001100

001136

001100
033302
000340
033550
000340
036246
000340
036300
000340
025316
174060
174056
000001
032652
000340
000002
005174

005164
000006
000010
000012
025446
005212
005220
177777
032604

005252

177777

000042
177777

002734

MACY11 30A(1052)

170204
177776

000020
000022
000030
000032
000034
000036
000024
000026
025306

173771
000014
000016
025504
000010

025460
000010

173666
173662

000042

K 5
10-MAR-80 09:32 PAGE 63

ERROR POINTER TABLE

CLR a#MAPLO :SETUP MAP O AND 1 TO PHISICAL CCURE
CLR SAMAPHO
MOV #20000,3#MAPL 1
CLR MAPH |
MOV #4340 ,a#PS ;2LOCK OUT ALL INTERRUPTS
MOV #SCHTAG.R6 ssFIRST LOCATION TO BE CLEARED
CLR (R6)+ s sCLEAR MEMORY LOCATION
MP #$TKS ,R6 ;;DONE?
BNE .~6 ::LOOP BACK [F NO
MOV #STACK,SP SSETUP THE STACK POINTER
MOV #SSCOPE a#xorvec ..IOT VECTOR FOR SCOPE ROUTINE
MOV #340, ¥ IOTVEC+2 ;-LEVEL 7
MOV #SERROR S#EMTVEC ;.EMT VECTOR FOR ERROR ROUTINE
10)Y] #3640, QNEMTVEC+2 ;-LEVEL 7
MOV #STRAP a#TRAPVEC ;;TRAP VECTOR FOR TRAP CALLS
MOV #3640, a#TRAPVEC+2;: [EVEL 7
MOV #SPURDN a#PWRVEC . .POWER FAILURE VECTOR
MOV #SQO.SIPURVEC*Z JoLEVEL 7
MOV SENDCT,SEOPCT ::SETUP END-QF -PROGRAM COUNTER
CLR $TIMES JoINITIALIZE NUMBER OF ITERATIONS
CLR $ESCAPE ;sCLEAR THE ESCAPE ON ERROR ADDRESS
Mov8 #1,SERMAX s sALLOW ONE ERROR PER TEST
MOV HSRTRN,a#TBITVEC ;:;SET 'T'' BIT VECTOR TO $RTRN
MOV #360,aNTBITVEC+2 ;;LEVEL 7
MOV #RTI,SRTRN ;2SET SRTRN TO A RTI
MOV #65% ,a#RESVEC J:TRY TO DO A RTT
CLR -(SP) ;:DUMMY PS
MOV #6468 ,~(SP) ssAND PC
RTT J:TRY THE RTT
64%: ggv gg;f LORTRN JeRTT IS LEGAL=~SET SRTRN TO A RTT
65%: ADD #10,SP RTT ILLEGAL--CLEAN OFF THE STA(K
66%: MOV #RESVEC*Z S#RESVEC RESTORE TRAP CATCHER
CLR $TRIT CLEAR T BIT SWITCH
MOV #..,SLPADR ::INITIALIZE THE LOOP ADDRESS FOR SCOPE
MOV #..SLPERR ::SETUP THE ERROR LOOP ADDRESS
.'.'t*it'i*ﬁ*ittiitttttt"i*ii't*ttﬁﬁ**ti*ﬁtﬁﬁ*t‘t“ttt*tttt*'tt*tt.
INC #=1 JsFIRST TIME?
BNE 67% JsBRANCH IF NO
CMP #SENDAD ,an4?2 scACT=11?
BEQ 67% ;sBRANCH IF YES .
TYPE ,68% ;2 TYPE ASCIZ STRING
BR 678 ::GET QVER THE ASCI1Z
6?283 LASCIZ <CRLF>''CEKBBEQ PDP11/70~74MP CPU DIAGNOSTIC PART 2''<CRLF>
INC #-1 JFIRST TIME?
100% :BR IF NO
1008 :
. tl’t*It'tl‘ttttlt*t*tt.ti’ttttkt*tttt"it*tt‘ﬁlﬁtitﬁ*iiit*ﬁtititit
SAVE THE MONJTOR IF INITIAL LOAD
LOOP TST a4’ JRUNNING UNDER XXDP (HAIN?
8NE 7% “BRANCH IF YES
INC #-1 JINITIAL LOAD?
BNE 2% ;BRANCH [F NO
3%: MOV #+D1500,R0O JSETUP SOB COUNT

SEQ 0067




CEXBBEQ 11/70~-74MP (PU #?2
CEXBBE .P11

3047
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265

005360
005364
005370
005372
005374
005402
005410
005414
005422
005430
005436

005644

005452
005456

005476
005500
005506

005574012706

005520

10-MAR-80

012701
012702
014221
077002
012737
012737
005077
152777
012737
012737
012737
012737
005037 -
012737
005767
001402
005037

000004
012767
012767

005005
012737

09: 3

073312
160000

034656
000340
173524
000100
032666
000340
033072
000340

177766~

1727777
173410

177746

005660
005660
001 100~

005642
000113

177776

177437
000240

000044

L 5
MACY11 30A(1052) 10-MAR-80 09:32 PAGE 64
ERROR POINTER TASBLE

MOV #SUBTAB+2 R1 ;GET END ADDRESS OF PROGRAM

MOV #160000,R2 SGET END ADDRESS OF MONITOR
18$: ?8; QéRfi‘(R1” *SAVE 1500 DECIMAL WORDS
000060 2%: MOV #QUIT,A¥TKVEC  :SETUP KEYBOARD VECTOR
000062 MOV WPR7 ,AMTKVEC+2 -SETUP KEYBOARD PSW
CLR as$TKB ‘ENSURE BUFFER CLEAR
173514 BISB  #BIT6,as$TKS *SET INTERRUPT ENABLE BIT
000004 MOV #CPUSPUR , a#ERRVEC
000006 MOV #PR7 , IERRVEC+2
000114 MOV #CACHSPU, a#CACHVEC
000116 MOV #PR7 , a#CACHVEC+2
- - . - (LR a4 CPUERR :ENSURE ERROR REGISTER CLEAR
177744 MOV #-1,3#MEMERR  -ENSURE MEMORY ERROR REG CLEAR
TST $PASS ‘FIRST PASS?
BEQ TST1 *:BRANCH IF YES
CLR a#CONTRL *ENABLE CACHE
::tttttt*tt*t*t**t*t*t*t**ttttttt*tttitttttttttttt***tttttttitttt
~TEST 1 SPL

IF FORK A FAILS EXECUTION WILL GO TO ONE OF 3 STATES:
RSD.02,SvC.70, OR D30.00.

RSD.02 WILL CAUSE A TRAP TO LOCATION 10.

SVC.70 WILL HANG THE PROCESSOR IN THE PAUSE STATE. THIS
?gLéAgNLY OCCUR IF RACF E17(AFIR04(1)+AFIR0S5(0)«(RTS:CCOP))
D30.00 WILL CAUSE A TRAP TO LOCATION 10 AFTER STATE D10.60.
THIS FAILURE CAN BE DIFFERENTIATED FROM THE FIRST BY TESTING
THE REGISTER ASSOCIATED WITH BITS <2:0> OF THE OP CODE TO
SEE IF IT WAS INCREMENTED.

If BOTH LEVELS 2 AND S COME UP AS LEVEL 4, PDRD E31(1)
COULD BE BAD.

W S Ny 0,

B Wy g B, N, " 0, 08, v,

MADE ON THE PSW <7:5>.
ROM FLOW=43, 361

MR A A2 d02ddasias st iidfidiiiiiiiisililitssssisdidlltdist il

T1:  SCOPE

LI YRR YR NPT S U .
NS % % % 2 % % % % % % % % % % % % % %8

-

173466 MOV #TST2.SESCAPE  ;SAVE START ADDRESS OF NEXT TEST
173554 MOV #TST2.NEXTTST _ :SAVE START ADDRESS OF NEXT TEST
R A ' 1Y #STACK , SP “INITIALIZE THE'SP - C e e
CLR RS SINITIALIZE ERROR RECORD
000010 MOV #1$ S¥RESVEC  :SETUP RESERVED VECTOR TO TRAP TO THIS ROUTINE
177770 MOV #11%,34177770  :SETUP MICROPROCESSOR BREAK REG
SPL 5 SEXECUTE INSTRUCTION UNDER TEST
173440 MOV NPSW, SERPSW  :SAVE PSW
173432 BIC #177657 $ERPSW :MASK OFF THE PRIORITY
173424 MP #PRS , SERPSW :DID PRIORITY LEVEL S GET SET?
BEQ 2 *BRANCH IF YES
INC RS *SET ERROR RECORD
177770 2%: MOV #L4,a#177770  :SETUP MICROPROCESSOR BREAK REG
NOP *SYNC INSTRUCTION

SPL 2 ;TEST TO SEE IF BITS 587 CLEAR & BIT 6 SETS

ONCE IT IS DETERMINED THAT THE INSTRUCTION WORKS A BIT TEST IS

SEQ 0063




CEKBBEQ 11/70-76MP CPU #2
T0-MAR~-80 09:31

CExBBE

3303
3304
3305

PN
005600
005606

005660

005670
005676

013767
042767
022767

005705
001401
104001
104002
005705
001410
104003
012737
005705
001401
104004
104005

000004
012767
012767
012767
013767
012767
012767
012737
012737
012706

000230
012777
105777
100375
012777
052777
012737
00024?

00000

013767
017700
042777
032700
001401

006
105777
100375

1727776
177437
000100

000012

003674
006154
006154
177776
005742
005742
006144
006134
001100

000015
173160

000101
000100
034157

177776
173116
000100
000100

173074

MACY11 3??(1052)

000010

173214
173276
173364
173256
173166
173162
000064
000004

173166

173166
173112

(%:
3%:

1%:

5%:

m 5
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SPL

MOV
BIC
(MP
BEQ
TST
8EQ
ERROR
ERROR
TST
BEQ
ERROR
MOV
TST
BEQ
ERROR
ERROR

MPSW, $TMPO

#177457 ,$TMPO

#PR2,$TMPO
33

R5
4%

]

2

RS
TST2
3

#12.,3NRESVEC
R5
5%

4
3

: SAVE PSW

JMASK OFF THE PRICRITY

;DID BIT 6 SET & 587 CLEAR?
JBRANCH [F YES

;DID SPL 5 FAIL?

;BRANCH IF NO

;EITHER SPL DOES NOT LOAD PSW OR BITS STUCK
;PR5 OK BUT PRZ2 BAD

;DID SPL 5 FAIL?

: .BRANCH IF NO

sPR2 OK BUT PRS FAILED

JRESTORE RESERVEC VECTOR ADDRESS
;DID R5 GET INCREMENTED?

sBRANCH OF NO

;FORK A FAILED TO D30.00

;FORK A FAILED TO RSD.0Z

MR AR AR AR AR AR AR AN AN RN AN A AR AR AR ANRARAARA NN NN R AN RN A AR A AR NS

SwTEST 2

e 2 % % % % % % % %

—
—
nN

4%

7%:

3%:

RESET

IF FORK A FAILS EXECUTION WILL EITHER GO TO WAT.00 OR TRP.0Z.
THE LA30 PRINTER WILL BE STARTED SUCH THAT A FAILURE INTO
WAT.00 WILL RECOVER.

IF TRP.01 IS ENTERED A TRAP SEQUENCE wWwILL EXECUTE

WITH A TRAP VECTOR OF 4.

ROM FLOW-15,255,374

SCOPE
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MPSW, $TMP3
#4%,SLPADR
#4% ,SLPERR
H2$ 3N TPVEC
#1% ,3#ERRVEC
#STACK,SP

0
#15,38TPB
asTPS

7%
#101,38TP8
ABIT6,$TPS
#34157, aNPSW

a#PSW, SERPSW
a3TPS RO
#B176,9%TP8
#B1T6,R0

3s

6

a$TPS

3%

M S ARt dstds sl ialdddtiidddtiisisl sl s s sz sy

#*D1980,81CNT
HTST3,SESCAPE
HTST3 NEXTTST

JSET ITTERATION COUNT

;SAVE START ADDRESS OF NEXT TEST

;SAVE START ADDRESS OF NEXT TEST

;SAVE PSW

;SETUP LOOP ADR

;SETUP ERROR LOOP

;PUT ADDRESS OF 2% IN PRINTER INTERRUPT VEC
;PUT ADDRESS OF 1% IN LOCATION 4
JINITIALIZE THE SP

;TO CATCH A FAILURE TO THE TRP,Q2 STATE
;SET CPU AT O

sSEND A CR TO THE PRINTER

JWAIT FOR CR TO FINISH

;INCASE TP DOUBLE BUFFERED

JSEND AN "A"’

;SET THE INTERRUPT FLAG

;SET AS MANY BITS AS POSSIBLE IN PSW
;SYNC POINT

JEXECUTE INSTRUCTION UNDER TEST

;SAVE PSW

;GET THE PRINTER STATUS

;CLEAR INTERRUPT FLAG INCASE RESET FAILED
;DID INTERRUPT FLAG CLEAR?

;BRANCH IF YES

JRESET DID NOT WORK

JWAIT FOR CHARACTER TO FINISH

SEQ 0064




CEKBBEQ 11/70~-74MP CPU #2
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CExBBE

PN

006050
006056
006064
006072
006074
006102
006110
006112
006120
006120
006122
006130
006132
006134
006142
006144
006152

012737
012767
032737
001407
012767
022767

000403
022767
001415
012767
104377
000460
042777
104007

042777
104010

013701
100401

032666
034157
000020

034177
034177

034157

034157

000100
000100

000100
006252
006252
177776
000020

000340
006252

0064 36
006436
006406
001100
100000
100000
006326

006300

001074

N 5
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000004
173076
177776

173060
173076

173066
173032

173000
172770

172736
173024
000010

177776

RESET

MOV #(PUSPUR ,a#ERRVE( - RESTORE ERRVEC
MOV #34157,8TMPO ;SAVE EXPECTED VALUE
BIT #BIT4 ,QNPSW ;1S T BIT ON?

BEQ 5% ;BRANCH [F NO

MOV #34177,8TMPO s SAVE EXPECTED VALUE
CMP #34177,$ERPSW  ;DID PSW COME OUT OK?

BR 6%
gg: CMP #34157 ,8ERPSW  ;DID PSW CHANGE?
BEQ TST3 ;sBRANCH IF NO
MOV #34157,8TMPO :SAVE EXPECTED VALUE
EQSOR 377 ;PSW CHANGED ON RESET
1%: BIC NBIT6,Q8TPS ;CLEAR PRINTER INTERRUPT FLAG
ERROR 7 JFORK A FAILED INTO TRP.02
2%: BIC #BI1T6,a8TPS ;CLEAR PRINTER INTERRUPT FLAG
ERROR 10 JFORK A FAILED TO WAT.00
.':****itt*i**t*t*t*iitt*tt**it****t*ttit*t*t*t*'t*ttttt**tit*tttt
JxTEST 3 MARK
* X
o % FORK A CAN FAIL INTO ONE OF THE FOLLOWING:
b RSD.00, MFP,80, MTP.00, SvV(C.70, OR D67.01.
J® STATE RSD.00 WILL CAUSE A TRAP TO LOCATION 10.
I % MFP.80 WILL EXECUTE AN MFP INSTRUCTION.
o MTP.00 WILL EXECUTE AN MTP INSTRUCTION EXCEPT FOR THE ALU.
M SV(.70 WILL HANG THE PROCESSOR IN THE PAUSE CONDITION.
o THIS WILL ONLY HAPPEN IF RACF E8 IS BAD.
b D67.01 WILL STEP THE PCB AND TRAP TO LOCATION 10 AFTER STATE D10.60.
- %
Iw ROM FLOW=47,252,235,234
". 282880222t 288d2328diididdi i sl tiil sl RS2 T XN
TST3: SCOPE
BISB #MBIT6,a8TKS ;RESTORE INTER FLAG AFTER RESET
MOV #9% ,$LPADR ;SETUP LOOP ADDRESS
MOV #9% ,$LPERR ;SETUP ERROR LOOP

MOV a#PSW,$TMP3 ;SAVE PSW
BIT #BIT4 ,a#PSW IS T BIT ON?

BEQ 9% JBRANCH IF NO
MoV #PR7 ,-(SP) ;PUT NEW PSW ON STACK
MOV #9%,-(SP) cPUT RETURN ADDR ON STA(CK

RTT ;TURN T BIT OFF

MOV #TST4,$ESCAPE  ;SAVE START ADDRESS OF NEXT TEST

MOV #TST4 NEXTTST  ;SAVE START ADDRESS OF NEXT TEST

MOV #2% ,Q#RESVEC ~ ;SETUP LOC 10 TO TRAP TO THIS ROUTINE
9%: MOV #STACK, SP :INITIALIZE STACK

MOV #BIT15,-(SP)  :SET SIGN BIT ON STACK

MOV #B]715,~2(SP)  ;SET SIGN BIT AT LOCATION 1074

MOV #1%,R5 ;SETUP R5 FOR MARK INSTRUCTION
NOP JSYNC POINT
MARK 1 JEXECUTE INSTRUCTION UNDER TEST
8%: CMP #8% .R1 ;DID MTP OCCUR?
BEQ 3% ;BRANCH [F NO
5%: ERROR N ;FORK A FAILED TGO MTP

3%: MOV a#1074 R ;DID MFP OCCUR?
BMI 4% JBRANCH [F NO

SEQ 0065
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£

RERERE
REomI

g
NRRRGR

RERYE
L8

R
NN
W

RRRRRR
AR v

3451

P11

006316
006320
006324
006326
006332
006334
006340

006436

104012
012706
104013
020627
001410
010667
012767
01706
104014
012706
020527
001424
010567
013767
012706
104015
012737

104017

000004

001076
006304
172614
006306
001100

001100
006300

172562
006304
001076

000012
006300

001100
001100

MACY1T

172610

172556

000010

B 6
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3 MARK SEQ 0066
ERROR 12 :FORK A FAILED TO MFP
48: MOV #1076, SP SINITIALIZE SP INCASE MARK CHANGED IT
ERROR 13 *PCB DID NOT LOAD FROM RS
1%: CMP SP,#58-2 :DID SP GET LOADED PROPERLY?
BEQ 63 *BRANCH IF YES
MOV SP, $REGO :SAVE SP FOR TYPEOUT
MOV #5%, SREG1 :STORE ADDRESS OF 5% FOR TYPEOUT
MOV #STACK, SP SREINITIALIZE SP
ERROR 14 *MARK DID NOT LOAD SP PROPERLY
6% MOV #STACK ,SP *RESTORE THE SP
CMP RS,4#8% :DID RS GET LOADED PROPERLY?
BEQ TSTé ::BRANCH IF YES
MOV RS, $REGO *SAVE RS FOR TYPEOUT
MOV a#58-2, SREG1 *STORE ADDRESS OF 5%-2 FOR TYPEOUT
MOV #1076, SP SRESTORE THE SP
ERROR 15 *RS DID NOT LOAD PROPERLY
2% : MOV #12, 3MRESVEC *RESTORE RESERVED INSTR VECTOR
C™MP (SP) . #8% :DID PCB GET INCREMENTED BY D67.01?
BNE 7% *BRANCH IF NO
MOV ASTACK ,SP :RESTORE THE SP
ERROR 16 :FORK A FAILED TO RSD.00
7% MOV #STACK , SP :RESTORE THE SP
ERROR 17 *FORK A FAILED TO 067.01
:.'ttt***t**tttttﬁtﬁtt*tﬁtt*t*****ttttttt*Qtt*t*ittﬁ*tttttwtt*tttt
SwTEST & ASH*DMO
Pe IF FORK A FAILS EXECUTION WILL GO TO RSD.00.
. %
s IF GRAJ SCOS L DOES NOT GO LOW OR DOES NOT GET THRU TO
L RACK BRCABO4 L A SHIFT RIGHT WILL OCCUR.
T IF THE SHIFT COUNTER DOES NOT SHIFT OR GRAJ SC=0 DOES NOT GO
I LOW THE PROCESSOR WILL HANG UP IN STATE ASH.41.
- %
L x ROM FLOW=52.305.257.166 LEFT SHIFT
o 52,305,277 RIGHT SHIFT
.'"*it*t't!‘tttttt!‘l'ttt'.t"ﬁ"‘ttﬁt!"ﬁ*t“tttl’*ttt'ﬁl’t*i"ittttt’
1ST4:  SCOPE
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3452

006440
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012767
012767
012767
032767

012767
012701
012700

012767

007200
006512
006512
000020

000360
006504

007066
001100
177701
100000

1460000

100000

177776
177760
000007

006626
100001
000077

140000

040000

172256
140000

MACY11 30A(1052)
T4

ITHME
000010

— B s %
823

3%

4%

2%:

1724064 10$:
172376
172344

ML

ARITHME
9% :
649

172262

6%:

172256

C 6
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ASH*DM0

MOV #TSTS5 NEXTTST  ;SAVE ADDRESS OF NEXT TEST
MOV #198 ,SLPADR ;SETUP LOOP ADR

MOV #19%  SLPERR :SETUP ERROR LOOP

BIT #BIT4,$TMP3 ;WAS T BIT ON?

BEQ 18% ;BRANCH [F NO

MOV #360,-(SP) ;PUT NEW PSW ON STA(CK
MOV #18%,-(SP) sPUT RETURN ADR ON STA(CK
RTT JTURN T BIT ON

TIC LEFT SHIFT
MOV #1$ SNRESVEC sSET UP FOR FORK A FAILURE
MOV #STACK,SP ;INITIALIZE THE SP

MOV #177701,R0 sPUT SHIFT COUNT IN RO (+1)

MOV #MIT15,RT JSET BIT 15 IN REGISTER TO BE SHIFTED
NOP :SYNC POINT

ASH RO,R1 SEXECUTE INSTRUCTION UNDER TEST
BCS 2% ;BRANCH IF SHIFT WORKED

cMP R1.#140000 ;DID SHIFT GO IN WRONG DIRECTION?
BNE 33 ;BRANCH IF NO

ggROR gg ;SHIFTED RIGHT INSTEAD OF LEFT
(MP R1,A81T15 :DID R1 SHIFT AT ALL?

BNE (3 JBRANCH IF YES

ggROR gl ;R1 DID NOT SHIFT

ERROR 22 ;R1 SHIFTED BUT CARRY DID NOT SET
- o8 sSHIFT COUNTER COULD BE STUCK

Bv( 108 cBRANCH IF V DID NOT SET

8M] 108 ¢sBRANCH IF N DID NOT CLEAR

BNE 108 BRANCH IF Z DID NOT SET

BR 9% ;CC'S OK

MOV MMPSW,SERPSW  -SAVE PSW
BIC #177760,8ERPSW :MASK OFF CC'S
MOV #7.$TMP) sPUT EXPECTED CC'S IN STORAGE

ERROR 31 :STATE ASH.40 DID NOT LOAD CC'S CORRECTLY

ﬁ'ttttﬁltiitttit'tti'*tl.llt‘l*ﬁ'iﬁtt*tttttt*tiikittttttt

TIC RIGHT SHIFT TEST
MOV #64$ , SLPERR ;SETUP ERROR LOOP

MOV #100001,R1 SSETUP R1 FOR RIGH SHIFT

MOV #77.RO :PUT SHIFT COUNT IN RO (=1)

CLR R2 *ENSURE R2 CLEAR

NOP *SYNC POINT

ASH RO,R1 “EXECUTE RIGHT SHIFT

ADC R2 :SAVE CARRY IN R2

CMP R1.,4#140000 *DID R1 SHIFT IN RIGHT DIRECTION?
BEQ 5$ *BRANCH IF YES

ST R1 :DID R1 SHIFT LEFT INSTEAD OF RIGHT?
BNE 6$ *BRANCH IF NO

ggnoa gg *R1 SHIFTED WRONG DIRECTION

CMP #40000,R1 :DID SHIFT FAIL TO SIGN FILL?

BNE 7% *BRANCH If NO

ERROR 24 SSHIFT RIGHT DID NOT SIGN FILL

MOV R1,$REGT ;SAVE R1 FOR TYPE QUT
MOV #140000,$ TMP1 ;PUT EXPECTED VALUE IN STORAGE

SEQ 0067
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CeExBBE .P11

3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
3522
3523
3524
3525
3526
3527
3528
3529
3530
3531
3532
3533
3534
3535

006706
006710
006712
006714
006716

006720
006726

006732
006734

006736
006740
006746
006754
006762
006764
006772

006774
007002
007006
007010
007012

007014
007016
007024
007032
007040
007042
007046
007050
007056
007060
007062

10-MAR-80 09:31

106025
000403
005702
001001
104026

012767
012701

000250
000266

072100
013767
042767
022767
001404
012767
104072

012767
012701
005000
000263
000250

072100
013767
042767
022767
001416
022701
001005
012767
1064027

012767
012700

012701
000274
000243
072100
013767

010167

006726
100000

177776
177760
000010

000010

007002
100000

177776
177760
000010
100000

000010

000012

007104
000002

060000

177776
100000

172014

MACY11

172162

17224C
172232
172224

172170

172106

172104

000010

172004

172056

30A(1052)
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;R1 SHIFTED, BUT DON'T KNOw WHERE

;DID CARRY GET SET ON SHIFT?
;BRAMCH IF YES
¢SHIFT OK BUT CARRY DID NOT LOAD

° titt.ttt.t‘ttttitlti""tt‘tt!*'*.tt'ﬁ'ﬁtt'tt*tiﬁtttﬁttttttttit

ASH. 30)

;SETUP ERROR LOOP

.SETUP RO TO TEST (CC'S IN STATE ASH.30
;RO HAS SHIFT COUNT (=1)

JSET UP CC'S TO

;COMPLIMENT OF EXPECTED RESULT

JAND OSCILLOSCOPE SYNC POINT

JEXECUTE THE SHIFT

s SAVE PSW

JMASK OFF THE (CC'S

;DID CC'S COME OUT 0OK?

JBRANCH IF YES

JPUT EXPECTED VALUE IN STORAGE

JSTATE ASH.30 DID NOT LOAD CC'S CORRECTLY

. ttttttttttitt!ttttttt*ititlﬁ*!*ti**'**ﬁ.*ﬁtttt*ﬁttt*tt*tttttttt

sSETUP ERROR LOOP

;SET SIGN BIT IN REGISTER TO BE SHIFTED
sSET SHIFT COUNT TO ZERO

;SETUP CC'S TO COMPLIMENT

;OF EXPECTED VALUE

AND OSCILLOSCOPE SYNC POINT

JEXECUTE INSTRUCTION

;SAVE PSW

JMASK OFF THE (C'S

;DID CC'S COME OUT OK?

;BRANCH IF YES

;DID R1 SHIFT?

;BRANCH IF YES

s SAVE EXPECTED VALUE

JSTATE ASH.20 DID NOT LOAD CC'S CORRECTLY

JR1 SHIFTED WHEN NOT SUPPOSE TO

RESTORE RESERVED VECTOR
sFORK A FAILED

t'tttt.'t*t*l*t*ltt.ti‘*Q'tttttﬁ*t*ﬁ*tﬁ!tttﬁﬁﬁttttttttttt*ttitt

T4 ASH*DMO
ERROR 25
B8R 8%
5%: TST R2
BNE 8%
ERROR 26
“CONDITION CODE LOAD TEST(STATE
8¢ : MOV 2638, $LPERR
63$: MOV #MBIT15,R1
CLN
+SEV.SEZ
ASH RO,R1
MOV aNPSW, SERPSW
BIC #177760, SERPSW
CMP #10, SERPSW
BEQ 12%
MOV #10.$TMPO
ERROR 72
SSHIFT COUNT=0
12%: MOV #62% ,$LPERR
62%: MGV #1715 R1
CLR RO
+SEC!SEV
CLN
ASH RO,R1
MOV arPSW, SERPSW
BIC #177760, SERPSW
cMP #10, SERPSW
BEQ 168
13$: P #IT15.R1
BNE 15%
MOV #10.$TMPO
ERROR 27
16$
15%: ERROR 30
BR 16%
1%: MOV #12.,3RESVEC
ERROR 32
c0~01710~ CODE TEST OF STATE ASH.41
16%: MOV #6118 ,8LPERR
618: MOV #2,R0
MOV #60000,R1
+SEN!SEZ
+CLV!CLC
ASH RO.R1
MOV AIPSW, SERPSW
CMP R1,#81T15
BEQ 17%
MOV R1,$REG

JSETUP ERROR LOOP

PUT SHIFT COUNT IN RO

;TO TEST STATE ASH.41

JSETUP R1 FOR SHIFT LEFT
JSETUP CC'S TO COMPLEMENT
;OF EXPECTED VALUE

JAND OSCILLOSCOPE SYNC POINT
JEXECUTE INSTRUCTION UNDER TEST
. SAVE PSW

:DID R1 SHIFT CORRECTLY?
JBRANCH IF YES

;SAVE R1T FOR TYPEQUT

SEQ 0068

.
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3564
3565
3566
3567
3568
3569
3570
3571
3572
3573
3574
3575
3576
3577
3578
3579

1

SRS
D00 ~NONWN SN

P11

007142
007150
007152
007160
007166
007170
007176

007200
007202
007210
007216
007222
007230
007234
007240
007244
007246
007250
007252
007254
007256
007260
007262
007270
007272
007274
007276
007304
007306
007310
007312

007314
007316
007324
007332

012767
104073
042767
022767
001404
012767
104074

000004
012767
012767
012706
012737
012700
012710
012701
000240
072110
103421
005701
100401
104033
104034
012737
005000
000240
072120
012737
005700
001401
104035
104036

000004
012767
012767
012706

100000

177760
000013

000013

007314
007314
001100
007262
001164
000001
100000

007276

000012

007374
007374
001100

E 6
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172014

172026
172020

171764

171764
172052

000010

000010

000010

171650
171736

ASH*DMO

MOV #MRIT1S,$TMPI :STORE EXPECTED VALUE

ERROR 73 :STATE ASH.41 FAILED
17%:  BIC #177760,8ERPSW :MASK OFF CC'S

CMP #13 SERPSW :DID CC'S LOAD CORRECTLY?

BEQ 157§ *:BRANCH IF YES

MOV #13.$TMPO *STORE EXPECTED VALUE

ERROR 74 :BAD CC'S DUE TO ASH.41
;ttttttt'ttltttttt't't'ttttttt...ttttitt&ttttt'ti"tttttttttlttt
- *TEST S ASH=DM1

IF FORK A FAILS EXECUTION WILL GO TO RSD.0O.

;GLFggk B FAILS EXECUTION WILL EITHER GO TO RSD.00 OR
MUL.00 WILL ONLY BE ENTERED IF EITHER B FORK MUX [NPUT B2
DOES NOT GO HIGH OR THE MUX IS BAD.

ROM FLOW-1,175,62,52,305,257

AR AR AR AN AR AN N R R R R AN R AR R AR R AR R AR R RN RR R AR RN R RN AR NS
STS: SCOPE

MOV HTST6,SESCAPE  ;SAVE START ADDRESS OF NEXT TEST
MOV HTSTO NEXTTST  ;SAVE START ADDRESS OF NEXT TEST

“. vy 0,8,
* » % % » % ¥

—q%s v,

MOV #STACK , SP :INITIALIZE THE STACK
= MOV #1$_ RNRESVEC  :SETUP RESERVED VECTOR
MOV #$TMP1 RO :PUT ADDRESS OF SHIFT COUNT IN RO
MOV #1, (RO} :SET SHIFT COUNT TO ONE
MOV #81T15,R1 :SETUP REGISTER TO BE SHIFTED
NOP :0SCILLOSCOPE SYNC POINT
ASH (RO ,R1 :EXECUTE INSTRUCTION UNDER TEST
BCS TST6 ::TEST OK, GO TO NEXT TEST
TST R :DID MULTIPLY OCCUR?
BM] 2s :BRANCH IF YES
ERROR 33 :STATE ASH.00 FAILED
28: ERROR 34 :FORK B FAILED INTO MUL.00
18: MOV #38 IHRESVEC  :SETUP RESVEC
(LR RO :PUT EVEN ADDRESS IN RO
NOP :0SCILLOSCOPE SYNC POINT
ASH (RO)+,R1 :EXECUTE DM2
38: MOV #12,@¥RESVEC  :RESTORE RESERVED VECTOR
1S RO *DID RO AUTO INCREMENT?
BEQ 43 :BRANCH IF NO
ERROR 35 :FORK B FAILED
4$: ERROR 36 :FORK A FAILED
;:tttttt*tttt!t*titttﬁiﬁ*tt'tittttitﬁﬁtﬁ*ﬁ*tttttttttttitltttttttt
STEST 6 ASH*DM2

IF FORK A FAILS EXECUTION WILL GO TO RSD.00.
ALL OTHER LOGIC HAS BEEN TESTED
ROM FLOW-2,175.62.52.305

R R AR AR AR A AN TR AR AR R R AR AR AN RN RARNCTRR RN AR
TST6: SCOPE
MOV #TST7,8ESCAPE  ;SAVE START ADDRESS OF NEXT TEST
MOV #TST? NEXTTST  ;SAVE START ADDRESS OF NEXT TEST
MOV #STA(CK,SP JINITIALIZE THE SP

YR FEY -
*» % % &5 % 8

W

-

SEQ 0069
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007336
007344
007350
007352
007354
007362
007364
007372

007374
007376
007404
007412
007416
007424
007430
007434
007436
007440
007446
007450
007456

007460
007462

007470
007474
007500
007504

007506
007510
007516

10-MAR~80

012737
012700
005010
072120
012737
000404
012737
104037

000004
012767

012700
012701
012702
000262

073002
013767
042767

09: 1

007364
001164
000012
000012

007460
007460
001100
007450
001166
177776

000012
000012

010302

100001
000001
000077

177776
177760

F 6
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000010

00001C
000010

171570
171656

000010

000010
000010

171600

1470
1462

—aa
NN

ASH*DM?2
MOV #1$,INRESVEC ;PUT ADDRESS OF 1$ [N RESERVED VECTOR

MOV #$TMP1 RO :PUT ADDRESS OF SHIFT COUNT IN RO
CLR (RO) SPUT SHIFT COUNT OF ZERO IN $TMP1
ASH (RO) +,R1 :EXECUTE INSTRUCTION UNDER TEST
MOV #12 , S¥RESVEC SRESTORE RESVEC
8R 1ST7 :;GO TO NEXT TEST

1$: MOV #12, 3#RESVE? *RESTORE RESERVED VECTOR
ERROR 37 “FORK A FAJLED

':ttt'tﬁ.tttittﬁﬁttttﬁ"t't!tﬁt.ﬁttt.llt.l'Qt'tttttttt'tttttt.ttt

TwTEST 7 ASH*DM4

I IF FORK A FAILS EXECUTION WILL GO TO RSD.0O.
X
D ALL OTHER LOGIC HAS BEEN TESTED.
. %
‘e ROM FLOW-4,122,177.62.52.305
;:tttttiﬁti'*i*ttt'*tttttt*t*ﬁttttitittttttt!tttﬁttt.ltttttttltt!
1877:  SCOPE
MOV #TST10,$ESCAPE  :SAVE START ADDRESS OF NEXT TEST
MOV ATSTI0.NEXTTST :SAVE START ADDRESS OF NEXT TEST
MOV #STACK . SP TINITIALIZE THE SP
MOV #18,3#RESVEC  -PUT ADDRESS OF 1% IN RESERVED VECTOR
MOV #$TMP2 RO *PUT ADDRESS OF SHIFT COUNT+2 IN RO
CLR -2(RO) *PUT SHIFT COUNT IN $TMPI
NOP *0SCILLOSCOPE SYNC POINT
ASH -(RO) ,R1 *EXECUTE INSTRUCTION UNDER TEST
MOV #12,JRESVEC  -RESTORE RESVEC
BR TST10 ;.60 TO NEXT TEST
18: MOV #12,3#RESVEC  -RESTORE RESVEC
ERROR 40 "FORK A FAILED
:;tlQ'.t.tﬁﬁtﬁ'.""..ttittti"tt'.t**ttti.tt'*'*‘tt.ttttttttlttt
TeTEST 10 ASHC *DMO
* %
e NEITHER FORK A NOR BENO3 SHOULD FAIL.
P IF THE INSTRUCTION FAILS. ONE OF THE ASC STATES IS BAD.
e ONCE IT IS DETERMINED THAT THE INSTRUCTION WORKS.
P A BIT STUCK TEST IS PERFORMED ON THE SHIFT COUNTER.
. %
e ROM FLOW-53,306,267,227 RIGHT SHIFT
e 53.306.267.176,136 LEFT SHIFT
e §3°306.207 NO SHIFT

e 22822222 dtadisdtiitiisssssiii sl st sl 222 8"

TST10: SCOPE
MOV #TST11,NEXTTST ;SAVE ADDRESS OF NEXT TEST

TARITHMETIC RIGHT SHIFT COMBINED

MOV #100001,RO :SETUP RO FOR RIGHT SHIFT
MOV #8170 ,R1 SSETUP R1 FOR RIGH SHIFT
MOV #77 .R2 :PUT SHIFT COUNT (=1) IN R2
SEV SENSURE v SET

*AND OSCILLOSCOPE SYNC POINT
ASHC  R2.RO TEXECUTE INSTRUCTION UNDER TEST
MOV a#PSW, SERPSW ;SAVE PSW

BIC #177760,8ERPSW ;MASK OFF THE C('S

SEQ 0070
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3676

3731

007524
007532
007534
007536
007540
007544
007546
007554
007560
007562
007564
007572
007574
007576
007604
007612
007616
007622

007624
007632
007636
007642
007646

007650
007652

022767
001014
005701
100017
022700
001427
012767
010067
104041
000420
012767
104042
000413
012767
012767
010067
010167
104043

012767
012700
012701
012702
000274

073002
013767
042767
010067
010167
012767
012767
022767
001010
022701
001012
022700
001410
106044
000406
012767
104045
000401
104046

073002
013767

000011

140000
140000
171374

000011

171334

007632
100000
100001
000001

177776
177760
171262
171260
000001
000002
000003

000002
000001

000003

007764
040000

100000

177776

MACY11 30A(1052)
110

171454

17714606

171370

—_—
NN
b b
NN

171256

171212

171124

171174
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ASHC *DMO
c™P #11,$ERPSW :DID CC'S LOAD PROPERLY?
BNE 18 *BRANCH IF NO
ST R1 :DID R1 GET SIGN BIT SET
BPL 2s *BRANCH If NO
W #140000,R0 :DID RO SIGN FILL?
BEQ 3s *BRANCH IF YES
MOV #140000,8$TMP0  :EXPECTED VALUE
MOV RO, SREGO :SAVE RO FOR TYPEOUT
ggaon g; *RO DID NOT SIGN FILL
1$: MOV #11,$TMPO ;EXPECTED VALUE
ggnon gg :BAD (C'S
2% MOV #140000.8TMPO  :GET EXPECTED VALUES
MOV #100000.$TMP1  -FOR TYPEOUT
MOV RO, SREGO “SAVE RO € R1 FOR TYPEOUT
MOV R1.S$REG1
ERROR 43 ;RO<0> DID NOT GO TO R1<15>
";tttiﬁttttttttttiittttttttitt'ttil't'ittttttttttttttttttt'ltttttt
"ARITHMETIC LEFT SHIFT
S MOV #64$, SLPERR ;SETUP ERROR LOOP
64S: MOV #1T15.RO SSETUP RO FOR LEFT SHIFT
MOV #100001 ,R1 SSETUP R1 FOR LEFT SHIFT
MOV #B170.RS “PUT SHIFT COUNT (+1) IN R2
+SEZ ' SEN SENSURE 7 AND N SET
SAND OSCILLOSCOPE SYNC POINT
ASHC  R2,RO “EXECUTE INSTRUCTION UNDER TEST
MOV SWPSW,SERPSW  -SAVE PSW
BIC #177760,8ERPSW -MASK OFF THE CC'S
MOV RO, SREG( *SAVE REGO
MOV R1.$REG1 *SAVE REG1
MOV #1.$TMPO “GET EXPECTED VALUES
MOV #2.STMP :OF REGJSTERS
c™P #3.SERPSW “ARE (C'S CORRECT?
BNE 78 *BRANCH IF NO
CMP #2 ,R1 *DID R1 SHIFT PROPERLY?
BNE 11$ *BRANCH IF NO
CMP #1,R0 “DID RO SHIFT PROPERLY?
BEQ 12% *BRANCH IF YES
ggnon ?Ss *RO DID NOT GET SHIFTED PROPERLY
78 MOV #3.$TMP) :SAVE EXPECTED VALUE
ERROR 45 *BAD CC'S
BR 128
118: ERROR 46 :R1 DID NOT SHIFT PROPERLY
:"ttttttttttttttittttt*tttttttiﬁttttlttﬁ*tttttttttitttttttttttttt
JNO SHIFT
12¢:7  mov #63$, SLPERR :SETUP ERROR LOOP
638: MOV #40000,R1 SSETUP R1 FOR NO SHIFT
CLR R2 *PUT SHIFT COUNT (0) IN R2
MOV #BIT15,RO “SET SIGN BIT IN RO & SET N
SCC *ENSURE ALL CC'S SET
CLN *ENSURE N CLEAR
*AND OSCILLOSCOPE SYNC POINT
ASR{  RZ.RO “EXECUTE INSTRUCTION UNDER TEST
MOV SMPSW,SERPSW  -SAVE PSw

SEQ 0071
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3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
37464
3745
3746
3747
3748
3749
3750
3751
3752
3753
3754
3755
3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780
3781
3782
3783
3784
3785
3786
3787

P11

010012
010020
010026
010034
010036

010040
010046
010052
010054

012767
042767
022767
001401
106047

012767
012701
010700
010067
012702
012767
000240
073102
022701
001405
010067
010167
104050

012767
012700
012702
005001
005067
005067
012767
000240
073002
013767
103410
042767
010067
010167
104051
012767
012701

000010
177760
000010

010046
100000

71102
177761
000001
000001

171044
171042

010124
000040
000052

171020
171016
000001
177776
177776
170752
170750

010216
004000

000C25
177776
177776
000000
000001

170670
000001

MACY11 30A(1052)
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ASHC *DMQ

MOV #10,8TMPO
BIC 8177760, $ERPSW
CMP #10, $ERPSW

sSAVE EXPECTED VALUE

JMASK OFF THE (C('S

;0ID THE CC'S COME OUT (ORRE(T?
JBRANCH IF YES

;BAD CC'S ON NO SHIFT

+ tﬁiﬁtt'ltttttﬁtQttttt'tiitttttiQﬁiﬁﬁiﬁﬁtit.i.iiﬁtiit*ittttttiQi

BEQ 148
ERROR 47
OTATE

MOV #6293, $LPERR
MOV #MIT15,R1
MOV PC,RO

MOV RO,$TMPO
MOV #-17,R2

MOV 21,$TMP]

NOP

ASHC R2.R1
(MP # R
8EQ 158

MOV RO,S$REGO
MOV R1,$REGT
ERROR 50

;SETUP ERROR LOOP

JSETUP R1 FOR A ROTATE

JPUT RANDOM NUMBER IN RO
;SAVE RO

JPUT SHIFT COUNT (=17) IN R2
JEXPECTED VALUE OF R1 IN $TMPI
;OSCILLOSCOPE SYNC POINT
JEXECUTE INSTRUCTION UNDER TEST
:DID R1 ROTATE CORRECTLY?
;BRANCH IF YES

;SAVE RO FOR TYPEOUT

;SAVE R1 FOR TYPEOUT

JR1 DID NOT ROTATE PROPERLY

- ttttttttttﬁtttﬁtltﬁﬁttttttttitt*ittﬁtﬁttitttititittt*tttttttttt

:THE FOLLOWING CODE CHECKS THE BITS IN THE SC

MOV #6183 ,SLPERR
MOV #460, RO
MOV s?Z.RZ

CLR

CLR $TMPO
CLR $TMPI
MOV #1,8TMP?
NOP

ASHC R2,RO

MOV A#PSW, SERPSW
B8CS 16$

BIC 177776 ,$ERPSW
MOV RO, $SREGO

MOV R1,$REGT

ERROR 51

MOV #60%,SLPERR
MOV #4000,R1

CLR RO
MOV #25,R2
NOP

ASHC R2,RO

MOV a#PSW . SERPSW
BIC #177776,$ERPSW
BCS TST11

MOV #R0, SREGO

MOV #R1.S$REGT

.SETUP ERROR LOOP
JSETUP R1 FOR RIGHT SHIFT

.‘PUT SHIFT COUNT (=26) IN R2
;ENSURE RO CLEAR

JPUT EXPECTED VALUES OF

;RO & R1 IN STORAGE

;C BIT EXPECTED
sOSCILLOSCOPE SYNC POINT
JEXECUTE SHIFT

;SAVE PSW

JBRANCH IF CORRECT SHIFT
;MASK OFF C BIT

;STUCK BITS IN SC

;SETUP ERROR LOOP

SET UP R1 FOR LEFT SHIFT
;ENSURE RO CLEAR

JPUT SHIFT COUNT (+25) IN R2
;OSCILLOSCOPE SYNC PGINT
;EXECUTE SHIFT

:MASK OFF C BIT

2.G0 TO NEXT TEST IF CORRECT SHIFT
;SAVE RO FOR TYPEOUT

:SAVE R1 FOR TYPEOQUT

sSAVE EXPECTED

s VALUES

;STUCK BITS IN SC

. tl!It*tttQttttt.ttﬁ*itittitttﬁtiﬁtit**ttiﬁ*ltttttiﬁittttttttttt

171142
171160
171152

13%:

CHECK R
171042

625:
171072
170764 15%:

61%:
171012
177020
171010
170672 16%:

60%:
170744
170736
170674
170670
170664

'TEST 1

* %
]
* N
.

- %
’

CLR $ TMPO
MOV #1,8TMPY
ERROR 52

1 ASHC *DM1

THE ONLY POSSIBLE FAJLURES ARE FORK B OR STATE ASC.00.

SEQ 0072




CEXBBEO 11/70-74MP (PU #2

CExBBE .P11

3788

010302
010304
010312
010320
010324
010332
010336
010342
010344
010350
010354
010362
010364
010366
010370
010376

10-MAR-80 09:31

010442
010442
001100
010632
001166
000001

000077
170606
100000

177776
170560
170546
170544

170530
170526

000012

MACY 11

170662
170750

000010

170602

170610

000010

J0A(1052)
™ ASHC *DM1
o AEHFggK B FAILS EXECUTION WILL EITHER GO TO RSD.00 OR
.. L ] [ 3
i ASH.00 WOULD PERFORM AN ASH INSTRUCTION INSTEAD OF AN ASHC.
* %
B ROM FLOW-1,175,63,53,306,267,227
""ttiitﬁQtt.ttittﬁt't"'tti"..i.ﬁtﬁttititttttttﬁt'tttt.t'l‘ttitt'
TST11: SCOPE
MOV #TST12,8ESCAPE ;SAVE START ADDRESS OF NEXT TEST
MOV #TST12 NEXTTST :SAVE START ADDRESS OF NEXT TEST
MOV #STACK,SP JINITIALIZE THE SP
MOV #1S ,a#RESVEC ;SETUP RESERVED VECTOR
MOV #S$TMP?2 ,R2 sPUT ADDRESS OF SHIFT COUNT IN RZ2
MOV #1,R0 JSETUP RO FOR RIGHT SHIFT
CLR R1 JSETUP R1 FOR RIGHT SHIFT
MOV #77.,(R2) JPUT SHIFT COUNT (=1) IN $TMP?
(LR $TMPO JPUT EXPECTED VALUES OF
MOV #RIT15,8TMPT ;RO & R1 IN STORAGE
NOP JOSCILLOSCOPE SYNC POINT
ASH( (R2) ,RO JEXECUTE INSTRUCTION UNDER TEST
BCC 2% JBRANCH IF FORK B DID NOT FAIL
MOV A#PSW, SERPSW ;SAVE PSW FOR TYPEOUT
CLR $TMPO ;SAVE EXPECTED VAL UE
MOV RO, $REGO
MOV R1.3REG
ERROR 53 sFORK B FAILED TO ASH.00
2$: TST R1 ;DID R1 SIGN BIT SET?
BM] TST12 ;:BRANCH IF YES
MOV RO,$REGO ;SAVE RO £ R1
MOV R1,$REG1 JFOR TYPEOUT
ERROR 54 ;STATE ASC.00 FAILED
1%: MOV #12 ,a#RESVEC JRESTORE RESVEC
ERROR 55 JFORK A FAILED TO RSD.0O
.' :ttttttttttit*ﬁtlﬁt'*t‘i*tt*ttttlttttﬁﬁlitﬁtﬁﬁtﬁ*ﬁtttttiﬁ*ﬁttttt
;*TEST 12 MUL *DMO

.’

W e B, %, B, N T, N, N, R, Y. Y. Y, N, N, N, N, B, Ny N,
[ 3 IS I B N AR R NN N N N N B N N N A

I 6
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FORK A SHOULD NOT FAIL.

THE FOLLOWING WOULD BE BEN11 FAILURES:

IF EITHER GRAD DROO IS STUCK HIGH OR NOT GETTING THRU TO

RACK £64(C1) OR RACK E64 IS BAD (INPUT C1 FAILED HIGH)
THE MULITPLICAND WILL BE MULITPLIED BY 177777.

IF EITHER GRAD DROO IS STUCK LOW OR NOT GETTING THRU TO

RACK E64(C1) OR RACK E64 IS BAD (INPUT (1 FAILED LOW)
THE MULTIPLICAND WILL BE MULTIPLIED BY ZERO.

IF GRAJ SC=0 ]S NOT GETTING TO RACK ES0(C1) AND RACK £50
IS BAD (INPUT C1 FAILED LOW) THE MULTIPLJCAND WILL ONLY

BE MULTIPLIED BY BIT O OF THE MULTIPLIER.

IF RACK ESO(C1) FAILS HIGH THE PROCESSOR WILL HANG UP IN
STATE MUL.20(266).

IF THE INSTRUCTION FAJLS TO MULTIPLY CORRECTLY AND ONE

OF THE ABOVE CONDITIONS CANNOT BE DETERMINED THEN THE

FAILURE COULD BE IN THE INSTRUCTION DECODE ROM,

IF THE CC'S COME UP BAD THEN THE FAILURE (OULD BE IN
STATES MUL.40,50, OR 60, OR IN THE CONDITION (ODE ROM.

ROM FLOW=50,102,266/266,226/206,310

SEQ 0073
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CExBBE

PN

010442
010444

010452
010456
010462
010464
010470
010476

010500
010502
010510
010514
010520
010524
010526
010530
010532
010536
010540
010542
010544
010546
010550
010552
010554
010556
010560
010562
010566
010570
010572
010574
010576
010600
010606
010614
010616
010622

010624
010632

010636
010640

010642
010644

000004
012767

012700
012702
005001
005067
012767
000277

070002
013767
010067
010167
020127
001002
005700
001423
020127
001002
104056
000430
005701
001401
000404
005700
001002
104057
000421
020127
001002
104060
000414
104061
000412
042767
022767
001403
005067
104062

012767
012700

000277
000250

070002

012767

011004

000002
000003

170472
000006

177776
170440
170436
000006

177776

100000

177760
000000

170340

010632
177777

177776
170276
170274
127777
177775

MACY1Y 30A(1052)

170616

170466

170476

170400
170372

170256

170334

170272
170266

J 6
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S AAARLALS RSl iRl 2R RRRXRRRR 8}

;SAVE ADDRESS OF NEXT TEST

;PUT MULTIPLICAND IN RO

;PUT MULTIPLIER IN RZ

;ENSURE R1 CLEAR

;PUT EXPECTED VALUE OF

;RO & R1 IN STORAGE

JMULTIPLY SHOULD CLEAR ALL OF ThHEM
sAND OSCILLOSCOPE SYNC POINT
JEXECUTE INSTRUCTION UNDER TEST
: SAVE PSW

:SAVE RO £ R1

:FOR TYPEOUT

;DID R1 GET LOW PRODUCT

;BRANCH IF NGO

;DID RO GET UPPER PRODUCT?
:BRANCH IF YES

;DID RO GET MULTIPLIED BY 1777772
:BRANCH IF NO

:EITHER GRAD DROO STUCK H OR RACK E64 BAD

;DID R1 STAY ZERQ?

;BRANCH [F YES

s CONTINUE ERROR ANALYSIS

;DID R1 & RO GO TO ZERO?

;BRANCH IF NO

;EITHER GRAD DROO STUCK L OR RACK E64 BAD

;DID RO ONLY GET MULTIPLIED BY BIT 0?
;BRANCH [F NO

JRACH E50(C1) FAILED LOW

JCAN'T DETERMINE WHAT HAPPENED

;JMASK OFF THE CC'S

;sBRANCH IF YES
sPUT EXPECTED PSW IN $TMO

;BAD CC'S

tttitlﬁtt*tﬁttttti‘t*ttttttﬁ*ttﬁ*tﬁttttﬁtttitiit*ititttttttttﬁ*

112 MUL *DMO
TST12: SCOPE
MOV ATST13 NEXTTST
IMULTIPLY 3 TIMES 2
MOV #2.RO
MOV #3.R2
(LR R
CLR $ TMPO
MOV #6,$TMP1
SCC
mMUL R2,.RO
MOV INPSW, SERPSW
MOV RO, $REGO
MOV R1.$REG]
™M R1.46
BNE 1%
TST RO
BEQ 2%
1%: P R1.4177776
BNE 3s
ERROR 56
BR 8%
3% TST R1
BEQ 4%
BR 5%
4%: ST RO
BNE 5%
ERROR 57
BR 8%
5% : CMP R1,#81115
BNE 6%
ERROR 60
B8R 8%
6%: ERROR 61
BR 8s
2%: BIC #177760, $ERPSW
Cmy #0,$ERPSW
BEQ 8s
7%: CLR $TMPO
ERROR 62
8s: MOV #64$ . SLPERR
64$: MOV 2177777 RO
ScC
CLN
MUL R2.RO
MOV 4PSW, SERPSW
MOV RO, SREGO
MOV R1.$REGI
MOV -1,$TMPO
MOV #=-3 $TMP

THE FOLLOWING SECTION TESTS STATE MUL.50 (-1 TIMES 3)

;SETUP ERROR LOOP
JPUT =1 (MULTIPLICAND) IN RO

:R2 HAS MULTIPLIER (+3)

;CC's=01M

JAND OSCILLOSCOPE SYNC POINT
JEXECUTE INSTRUCTION UNDER TEST
;SAVE PSW

:SAVE RO & R1

JFOR TYPEQUT

sSAVE EXPECTED

s VALUES

SEQ 0074




CEXKBBEQ 11/70-764MP (PU #2
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CExBBE

P11

010676
010702
010704
010706
010710
010714
010716
010720
010722
010730
010736
010740
010746

010750
010756

010762
010764
010766
010770
010772

(olelolelolelelelalelele
P Qe Qo Gt Ghaur Qhiar G Goer G Gy Ghaur o
— e e b b d e ek b b b )
ololele]
rNN—'
RANOHO™OMVES

RISSRE

011066

020027
001402
104063
000420
020127

012767
012700

000240
070002
103401
104066
012700

070002
103401
104067

177777

177775

177760
000010

000010

010756
077777

100000

000004

170052
170050

MACY11 30A(1052)
T12

170256
170250

170214

170132

170160
170246

000010

170100

10-MAR-80 09:32

K 6
PAGE 76

;DID RO LOAD CORRECTLY?
JBRANCH IF YES
;RO DID NOT LOAD CORRECTLY

:DID R1 LOAD PROPERLY?
sBRANCH IF YES
sR1 DID NOT LOAD CORRECTLY.

JMASK OFF THE CC'S

:DID THE CC'S LOAD PROPERLY?
;BRANCH IF YES

;PUT EXPECTED PSW IN $TMPO
;BAD CC'S DUE TO STATE MUL.50

ttttttﬁttltlttﬁ'!*tt.tti*'Qttit'ﬁttttt*ﬁ****tttttttttttttitittt

1525 FOLLOWING VERIFIES THAT C SETS IF MULTIPLICATION OVERFLOWS OR UNDER FLOWS

;SETUP ERROR LOOP

:PUT LARGEST POSITIVE NO. IN RO
:R2 STILL CONTAINS +2
sOSCILLOSCOPE SYNC POINT
SEXECUTE INSTRUCTION

;BRANCH IF C SET

;C DID NOT SET ON OVERFLOW

sPUT SMALLEST NEGATIVE NO IN RO
JR2 STILL CONTAINS +2

sCXECUTE INSTRUCTION

;;BRANCH IF C SET

;C DID NOT SET ON UNDERFLOW

. ttilttttﬁ*lttttﬁt‘itittttttt*ﬁttttt*t*.ttt*ttittttt*tttﬁtﬁ*ittt

MUL *DMO
P RO, #177777
8EQ 9
ERROR 63
8R 12%

9s: C™MP R1,#177775
8EQ 10$
ERROR 64
B8R 128

108 : BIC . #177760,$ERPSW
CMP #10, $ERPSW
BEQ 12%

11$: MOV #10,$TMPO
ERROR 65
MOV #6383 ,SLPERR

638: MOV #77777.RO
NOP
MUL R2,RO
BCS 13$
ERROR 66

13%: MOV #MIT15,R0
MUL R2,RO
BCS TST13
ERROR 67

S«TEST 13 MUL *DM1

T13: SCOPE
MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
(LR
MOV
NOP
MUL
(MP
BEQ
MOV
MOV
ERROR

FORK A SHOULD NOT FAIL.

N
L ]
*
* FORK B WILL FAIL TO RSD.00 IF THE R(MUL:ASHC+MFP) FIELD OF
b THE INSTRUCTION DECODE ROM IS BAD.

;* IF STATE MUL.0O FAILS THE RESULT WILL BE BAD.

x

75

#TST14 ,$ESCAPE
#TST14 NEXTTST
#STACK,SP

#1%, a#RESVEC
#2,R1
#STMP2 R?
#2,(R2)

RO

$TMPO
#4 ,$TMF1

(R2) ,R1
R1,44
TST14
RO, $REGO
R1,$REGT
70

ROM FLOW-1,175,60,102,266/246,226/206,310

A AAAL S ss SRRt ittt Rt 2R3 288223822282 3]

;SAVE START ADDRESS OF NEXT TEST
;SAVE START ADDRESS OF NEXT TEST
JINITIALIZE THE SP

;SETUP RESVEC

JPUT MULTIPLICAND IN R1

;PUT ADDRESS OF MULTIPLIER IN R2
JPUT MULTIPLIER (+2) IN $TMP?
JENSURE RO CLEAR

;STORE EXPECTED VALUE

OF RO £ R1

;OSCILLOSCOPE SYNC POINT
:EAECUTE INSTRUCTION UNDER TEST
;DID MULTIPLY WORK?

;;BRANCH IF YES

:SAVE RO £ R1

:FOR TYPEQUT

JSTATE MUL.OOQ FAJLED

SEQ 0075
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CEKBBE .P11 10-MAR-80 09:31

3956 011110 012737 000012 000010
3957 011116 104071
3958
3959
3960
3961
3962
3063
3964
3965
3966
3067
3068
3969
3970
3971
3972
3973
3974
3975
3976
3977
3978
3979
3980
3081
3982
3983
3984
3985
3986
3987
3088
3989
3990
3991
3992
3993
3994
3995
399%
3997
3998
3999
4000
4001
4002
4003
4004 .
4005
4006
4007
4008
4009
4010
40N

MUL *DM1
1%: MOV #12,a4RESVEC JRESTORE RESVEC

ERROR 71 ;FORK B FAILED
A AN AR AN AR AR R A AR AR AN R AR R RN AN AR RN AR AR R ANNRRANNAR AR ?
J*TEST 14 DI1v+DMO

e wa

e 0,

" %Ny Y N, 8, 8, 8.9

LI T TR TR )

Se %o Ny e VNN, N NN, N, N, e e W "o e

- ’ REYEYRY .
L BN B SR 2R B B B BN R EE IR B B B NE N SE EE B B N NN NN NN NN NN NS I 2R 2R 2 O B B B B N RS N S NN NP N N N NS R N A

FORK A SHOULD NOT FAJL.

SECTION 1
THE FIRST SECTION HAS A ZERO DJVISOR. IF STATE DIv.00
FAILS OR IRCF Z2(1) DOES NOT GET TO RACK E49 OR RACK
E49(B1) IS STUCK LOW EXECUTION WILL GO FROM DIV.10 TO
DIV.20. THIS WILL CAUSE THE DIVIDE TO ABORT (GO TO DVE.Z20)
AFTER STATE DIV.60 AND THE C BIT WILL BE CLEAR.

SECTION 2
THE NEXT SECTION DIVIDES & BY 2. IF RACK E49(B1) IS STUCK
HIGH THE ALGORITHM WILL ABORT THINKING THAT THE DIVISOR
IS ZERO. IF BENO&4 FAILS THE DIVIDE WILL ABORT THINKING
THAT THE DIVIDEND IS THE MOST NEGATIVE NUMBER.
IF BEN16 FAILS THE DIVIDE WILL COMPLETE BUT R1 WILL CONTAIN
155776. 1F BENOS FAILS THE ALGORITHM WILL ABORT THRU STATE
DVE.20. IF BENO4 (AFTER DIV.70) FAILS RO WILL END UP WITH 177777
AND R1 WILL HAVE 177774, IF BENO3 FAILS RO WILL END UP WITH
20 AND R1 WILL HAVE 177774, IF BEN16 FAILS AFTER DV(C.00 RO
WILL HAVE 2 BUT R1 WILL HAVE 177776.

SECTION 3
THE NEXT SECTION DIVIDES 6 BY 2 TO TEST BEN16+DRO(1).
A FAILURE WILL LEAVE THE REMAINDER (R1)=2 INSTEAD OF ZERO.

SECTION 4
THE NEXT SECTION DIVIDES 4 BY =2 TO TEST BEN15*SR15(1).
IF THIS FAILS RO WILL CONTAIN 27777 AND R1 WILL CONTAIN 4.

SECTION 5
THE NEXT SECTION DIVIDES 1177777 BY 1 TO TEST BENOS*DIV QUIT.
If THIS FAILS RO WILL CONTAIN 177777.

SECTION 6
THE NEXT SECTION DIVIDES 1000000 B2 -2 TO TEST BENOS+*DIV QUIT.
THIS SECTION WILL ONLY FAIL IF GRAJ ES5 (Z2(0)+«LEFT SAVE (1)) 1S BAD.

SECTION 7
THE NEXT SECTION DIVIDES 100000000000 By 2 TO TEST
BENO4 *NEGATIVE DIVIDEND.

SECTION 8
THE NEXT SECTION DIVIDED 177776 177777 BY =1 TQ TEST BENQS=*DIV QUIT.
THIS TEST WILL ONLY FAIL IF GRAJ ES5(N(1)*SR15(1)) IS BAD.

SECTION 9
THE NEXT SECTION DIVIDES =5 BY 2 TO ENSURE THAT THE REMAINDER 1S
STORED AS A NEGATIVE NUMBER.

SECTION 10
THE NEXT SECTION DIVIDES -5 BY -2 TO TEST STATES DV(C.20,DVC.40, & DVC.60

SEQ 0076
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CEKBBE .P11 10-MAR-80 09:31 T14 DIv+DMO SEQ 0077
4012 M
4013 ;*  SECTION 11
28%? i THE NEXT SECTION DIVIDES =2+%16 BY 2++14 TO TEST STATE DVN.20
> %
4016 ;* SECTION 12
4017 I* THE NEXT SECTION DIVIDES 100 000200 BY =177 TO TEST STATES
4018 Jw DVD.00 AND DVD.10.
4019 IR R R AR R RN AR AR R AR AR A AR AR R A AR AR AN A NN AR NRA RN ARS
4020 011120 000004 TST14: SCOPE
4021 011122 012767 012600 170140 MOV HTST15 NEXTTST ;SAVE ADDRESS OF NEXT TEST
4022 ;DIVISOR=0 SECTION (ALSO TESTS CONDITION CODE ROM FOR DI1V)
4023 011130 005000 (LR RO ;PUT DIVIDEND IN
4026 011132 012701 000004 MOV #6 R RO AND R1
4025 011136 005002 CLR R2 :MAKE DIVISOR=0
4026 011140 000270 SEN JENSURE N SET
4027 ;AND OSCILLOSCOPE SYNC POINT
4028 011142 071002 DIV R2,.RO ;JEXECUTE INSTRUCTION UNDER TEST
4029 011144 013767 177776 170034 MOV a#PSW, SERPSW ;SAVE PSW
4030 011152 042767 177760 170026 BIC( #177760,8ERPSW ;MASK OFF THE CC'S
4031 011160 022767 000007 170020 (MP #7,8ERPSW ;DID THE CC*'S COME OUT OK?
4032 011166 001412 BEQ 2% JBRANCH IF YES
4033 011170 022767 000002 170010 Mp #2,$ERPSW ;DID INSTR GO THROUGH DVE.Z20?
4034 011176 001002 BNE 3% JBRANCH IF NO
4035 011200 104075 ERROR 75 ;BENQ2 FAILED
4036 011202 000604 BR %
4037 0112046 012767 000007 167750 3%: MOV #7,9TMPO :SAVE EXPECTED VALUE
4038 011212 104076 ERROR 76 ;CC'S BAD IN STATE DVE.OO
4039 ttttttt*tttttttttttt*tttttttttt*tttttttttt*tttttt*tttttttt*tttt
4040 SECTION TWO (ALSO CHECKS CC LOAD OF STATE DVC(C./70)
4041 011214 012767 011222 167666 2%: MOV #64% ,SLPERR ;SETTUP ERROR LOOP
4042 011222 012702 000002 64%: MOV ne, R2 PUY DIVISOR IN RZ2 (RO & RT HOLD DIVIDEND)
4043 011226 000277 SCC ;ENSURE CC'S SET
L0464 JAND OSCILLOSCOPE SYNC POINT
4045 011230 071002 DIV RZ.RO JEXECUTE INSTRUCTION UNDER TEST
4046 011232 013767 177776 167746 MOV a#PSW, SERPSW :SAVE PSW
4047 011240 020027 000002 (MP RO, 42 :DID QUOTIENT COME OUT CORRECT?
4048 011244 001042 BNE [ 3 JBRANCH IF NO
4049 011246 005701 TST R1 ;DID REMAINDER COME OUT CORRECT?
4050 011250 001013 BNE 5% JBRANCH IF NO
4051 Q11252 042767 177760 167726 BJC #177760,8ERPSW ;MASK OFF CC'S
4052 011260 022767 000000 167720 P #0, SERPSW JARE CC'S CORRECT?
4053 011266 001513 BEQ 7% JBRANCH IF YES
4054 011270 005067 167666 6%: CLR $TMPO ;SAVE EXPECTED VALUE
4055 0112746 104077 ERRCOR 77 ;BAD CC'S DUE TO STATE DvVC(C.70
4056 011276 000507 BR 7%
4057 011300 012767 000002 167654 S%: 0V #2,8$TMPO ;SAVE EXPECTED
4058 011306 005067 167652 (LR $TMP] s VALUES
4059 011312 020127 177776 (MP R1,#177776 ;DID BEN16+DRO(0O) FA]JL?
4060 011316 001002 BNE 8% ;BRANCH IF NO
4061 011320 104100 ERROR 100 ;RACK ES50(B0O) STUCK HIGH
4062 011322 000475 BR 7%
4063 011324 020127 000004 8%: (MP R1.,44 ;DID BENO4 FAIL?
4064 011330 001002 BNE 20% BRANCH IF NO
4065 011332 104101 ERROR 101 JBENO4 FAILED
4066 011334 000470 BR 7%
4067 011336 010067 167612 20%: MOV RO, $REGO JSAVE RO &
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CEKBBE .P11 10-MAR-80 09:31 T14 DIV+DMO SEQ 0078
4068 011342 010167 167610 MOV R1,$REG ;R1 FOR TYPEOUT
4069 011346 104102 ERROR 102 *QUOTIENT OK BUT REMAINDER BAD
4070 011350 000462 BR 7%
4071 011352 012767 000002 167602 4%: MOV #2,8$TMPO *SAVE EXPECTED
6072 011360 005067 167600 CLR $TMP s VALUES
4073 011364 022700 000020 CMP #20,R0O ;DID BENO3 FAIL?
4074 011370 001002 BNE 9% JBRANCH [F NO
4075 011372 104103 ERROR 103 JRACK E49(A1) STUCK LOW
4076 011376 000450 BR 7%
4077 011376 022700 077777 9%: CMP 877777 ,R0 ;DID BENO4 (~DIV SUB) FAIL?
4078 011402 001002 BNE 10% JBRANCH IF NO
4079 011404 104104 ERROR 104 JBENOS STUCK TO DIV SUB
4080 011406 000443 BR 7%
4081 011410 022700 177777 10%: CMP #-1,R0 ;DID RO GET A =12
4082 0114614 001002 BNE 13% JBRANCH IF NO
4083 011416 104110 ERROR 110 JBENO4 (=N) FAILED
4084 011420 000436 B8R 7%
4085 011422 020027 000000 13%: CMP RO,40 ;DID RO STAY 0?
4086 011426 001406 BEQ 1% JBRANCH IF YES
4087 011430 010067 167520 MOV RO, $REGO ;SAVE RO & R1
4088 011434 010167 167516 MOV R1,$REGI JFOR TYPEOUT
4089 011440 104105 ERROR 105 JINSTRUCTION FAILED
4090 011442 000425 BR 7%
4091 011444 020127 155776 11%: MP R1.#155776 ;DID BEN16%SR15(0s FA]IL?
4092 011450 001002 BNE 12% JBRANCH IF NO
4093 011452 104106 ERROR 106 ;JBEN16 FAILED TO DIV.50
4094 011454 (000420 BR 7%
4095 011456 020127 000004 12%: CMP R1,44 ;DID R1 CHANGE?
4096 011462 001406 BEQ 14% JBRANCH IF NO
4097 011464 010067 1674646 MOV RO, $REGO ;SAVE RO & R
4098 011470 010167 167462 MOV R1,$REG1 ;FOR TYPEOUT
4099 011474 104107 ERROR 107 JCAN'T DETERMINE FAILURE
4100 011476 000407 BR 14 3
4101 011500 032767 000001 167500 14%: BIT #B1T0,$ERPSW ;DID BENOZ FAIL?
4102 011506 001402 BEQ 15% ;JBRANCH IF NO
4103 011510 104111 ERROR 111 ;BENO2 FAILED
4106 011512 000401 BR 7%
4105 011514 104112 155: ERROR 112 ;BENOS FAILED
4106 AR AR N A R AR AR AN AN AN AN NANNRNRANANANANRRRANRARRRRANR R AR AR AR
4107 *SECTION THREE
4108 011516 012767 011524 167364 7%: MOV #63% ,$LPERR ;SETUP ERROR LOOP
4109 011524 005000 63%: CLR RO ;JPUT DIVIDEND IN RO
4110 011526 012701 000006 MOV #6,R1 sPUT DIVIDEND IN R1 (DIVISOR=2 IN R2)
4111 011532 000240 NOP ;OSCILLOSCOPE SYNC POINT
4112 011534 071002 DIV R2.R0O JEXECUTE INSTRUCTION UNDER TEST
4113 011536 020127 000002 (MP R1 42 ;DID BEN16*DRO(1) FAIL?
4114 011542 001001 8NE 16% ;BRANCH IF NO
4115 011544 104113 ERROR 113 ;RACK ESO(B0O) STUCK LOW
4116 tt*ttttttttttttttttttt*ttttttttttttttﬁtttt*t*tttttt*ﬁttttttttit
4117 SECTION FOUR (ALSO CHECK CC LOAD OF STATE DVC(C.90)
4118 011546 012767 011556 167334 16$: MOV #62%, %L PERR SETUP ERROR LOOP
4119 011554 005000 62%: CLR RO
4120 011556 012701 000004 MOV #6 R ,PUT DIVIDEND IN RO & R1
4121 011562 012702 177776 MOV #-2 ,R2 :PUT DIVISOR IN R2
4122 011566 012767 177776 167366 MOV #-2,8TMPO ;SAVE EXPECTED
4123 011574 005067 167364 CLR $TMP1 2 VALUES
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CExBBE

4124
4125
4126
6127
4128
4129
4130
4131
4132
4133
4134
4135
4136
4137
4138
4139
4140
4161
4142
41643
4144
4145
4146
4147
4148
4145
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178
4179

PN

011600
011602
011604
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EOOOOOOOCO (oleleleololelolsls)
NN N

NN
oo

o0
J—p—Y
Y
&R

000240
071002
013767

012767
012700

177776
177776

027777

167316
167314

000000
167274
167272
177760
000010

000010

011724
000002

000001

177776
000002

177760
000002

000002

012020
000002

177776

000002

8 7
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167374

167310
167302

167246

167164

167234

167214
167206

167152

167070

DIV*DMO
NOP :0SCILLOSCOPE SYNC POINT
DIV R2,RO *EXECUTE INSTRUCTION UNDER TEST
MOV NPSW, SERPSW  -SAVE CC'S
CMP RO, #177776 :DID DIVIDE WORK?
BEQ 17§ *BRANCH IF YES
CMP Ro,~27777 *DID BEN16*SR15(1) FAIL?
BNE 18$ *BRANCH IF NO
ggnon ;%g *RACK E64(BO) STUCK LOW
188: MOV RO, SREGO :SAVE RO £ R1 FOR
MOV R1,$REG1 ‘TYPEOUT
ERROR 116 ;EITHER STATE DV(C.20 OR DVC.40 OR DVC.80
:0R DVC.90 FAILED
BR 218
178 CMP R1,4#0 :DID REMAINDER COME OUT CORRECT?
BEQ 19% *BRANCH IF YES
MOV RO, SREGO “SAVE RO & RI1
MOV R1.$REGT *FOR TYPEOUT
ggnon 5}2 :QUOTIENT OK, REMAINDER BAD
19$:  BIC #177760,8ERPSW :MASK OF CC'S
c™P #10, SERPSW :DID CC'S COME OUT CORRECT?
B8EQ 218 <CONTINUE IF YES

MOV #10 $TMPO - SAVE EXPECTED VALUE
ERROR 117 ;BAD CC'S DUE TO STATE DV(C.90

t*t*tttt*ﬁtitﬁttti.ttt*tt'itt*ﬁtﬁttt'tltt!t."tttt'lttttttt!ttt

.secron FIVE (DIV QUIT CAUSED BY N(0)*SR15(0))
218: MoV #61$, SLPERR :SETUP ERROR LOOP
618: MOV #2.R0O SSETUP RO AND R1
CLR R1 STO CAUSE DIV QUIT ABORT
MOV #1,R2 sPUT DIVISOR IN R2
SCC SSETUP CC'S TO COMPLIMENT
cLv ‘OF EXPECTED VALUE
*AND OSCILLOSCOPE SYNC POINT
DIV R2.RO SEXECUTE INSTRUCTION UNDER TEST
MOV aOSW, SERPSW  -SAVE CC'S
P RO, #2 :DID DIVIDE ABORT?
BEQ 22% *BRANCH IF YES
gzaon ;gg :DIV QUIT DID NOT GO LOW
22%:  BIC #177760.$ERPSW :MASK OFF (CC'S
CMP #2,SERPSW :DID CC'S COME OUT OK?
BEQ 23§ SBRANCH IF YES
MOV #2.$TMPO :STORE EXPECTED CC'S FOR TYPEQUT
ERROR 121 “CC'S BAD DUE TO EITHER DIV.30 OR DVE.20
ttttt*tt*tttttﬁtttt***ittttttt*tﬁt!ttt!ttttt*tttttttt*t*ttttttt
“SECTION SIX (DIV QUIT CAUSED BY SHFTR=0)
53¢: " mov #608 , SLPERR :SETUP ERROR LOOP
60$: MOV nz RO SSETUP RO & R1 TO
CLR *CAUSE DIV QUIT TO ABORT
MOV c-z R2 “SETUP DIVISOR (=2)
NOP *0SCILLOSCOPE SYNC POINT
DIV R2.R0 *EXECUTE INSTRUCTION UNDER TEST
CMP #2,30 *DID DIVIDE ABORT?
BEQ 24$ *BRANCH IF YES

ERROR 122 :GRAJ ES IS BAD (Z2(0)=LEFT SAVE (1))

SEQ 0079
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CExBBE

4180
4181
(182
4183
4184
4185
4186
4187
4188
4189
4190
4191
4192
4193
419
4195
4196
4197
4198
4199
4200
4201
4202
4203
4204
4205
4206
4207
4208
4209
4210
4211
4212
4213
L4214
4215
4216
4217
4218
4219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
4231
4232
4233
423
4235

P11

012046

elelolelole
— el el =l —d
NN == 2
oo O

(olelelelelolele
— b ok D D ek D
PSS T ST, NT,87,% 1,8 1,8
i Sihr gl S lhr- S Sl i
~ LY. T 2

012232

012234
012242
012246
012252
012256

012767
012700
005001
012702
000257
000264
071002
013767
020027
001402
104123

000413
042767
022767
001404
012767
104124

012767
012700
012701
012702
000240
071002
020027
001401
000403
020127
001413
012767
010067
012767
010167
104125

012767
012700
012701
012702
012767
012767

000404
022700
001401

012054
100000

000001

1727776
100000

177760
000016

000016

012150
177776
177777
177777

000001

000001

000001
166734
000001
166724

012242
177777
177773
000002
177776
177777

166652
166650
177777

177776

MACY11 30A(1052)
T14

167034

167104

167064
167056

167022

166740

166746
166736

166646

166676
166672

D1v+DM(
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ARl sl dRAl il dRR222 220322 2220202222222 X8 2

SECTION SEVEN

24S: MOV #57% , $LPERR
57%: MOV #81T15.R0
CLR R1
MOV #1,R2
ccc
SEZ
DIV R2,RO

MOV G#PSU $ERPSW
CMP RO #BlT1S
BEQ 25§

ERROR 123

BR 26%
25%: BIC #177760,$ERPSW
cMP #16,SERPSW

BEQ 26%
MOV #16.8$TMPO
ERROR 124

;SETUP ERROR LOGP

;MAKE DIVIDEND

;MOST NEGATIVE NUMBER

s SETUP DIVISOR

JSET CC'S TO COMPLIMENT OF EXPECTED
sOSCILLOSCOPE SYNC POINT
JEXECUTE INSTRUCTION UNDER TEST
:SAVE PSW

;DID DIVIDE ABORT?

sBRANCH IF YES

JBENO4*N FAILED

;MASK OFF CC'S

;DID CC'S LOAD PROPERLY?
JBRANCH IF YES

:STORE EXPECTED VALUE

;CC'S DID NOT LOAD PROPERLY

ttttttttttt*tt*tt‘tQt**'*!i*tt’t*t*tt‘**ttttttt*tttttt*t*tt*t*t

2gECTION EIGHT (DIV QUIT CAUSED

MOV #56% ,$LPERR
56%: MOV #177776 RO

MOV 8177777 R1

MOV #177777.R2

NOP

DIV R2 RO

(MP RO, #1

BEQ 27%

BR 35%
27%: M R1 .M

BEQ 28%

358: MOV #1,$TMPO
MOV RO. SREGO
MOV #1.$TMP
MOV R1.SREG1
ERROR 125

BY N(1)*SR15(1))

:SETUP ERROR LOOP
:SETUP RO € R1 TO

:CAUSE DIV QUIT TO ABORT

;SETUP DIVISOR (-1)
;OSCILLOSCOPE SYNC POINT
JEXECUTE INSTRUCTION UNDER TEST
;DID DIVIDE ABORT LEAVE RO-1
JBRANCH IF YES

;DID DIVIDE ABORT?
;BRANCH IF YES

;STORE EXPECTED VALUE
;SAVE RO

;SAVE R1

JEITHER GRAJ ES5 BAD OR MICROSTATE BAD

*tttt*ttitttit*ittﬁ*t*tttttﬁttttﬁittltlttttittt.ttﬁtttittttt*tt

secr1o~ NINE

28%: MOV #55$ , SLPERR

SS§: MOV #=1.R0
MOV #-5.R1
MOV #2 R2
MOV #~2,$TMPO
MOV #-1.$TMP1
NOP
DIV R2,R0
MOV RO. SREGO
MOV R1.$REGI
™M R1 . #=-1

BEQ 29%

ERROR 126

BR 30%
29%: (MP 4-2,RO

BEQ 30$

;SETUP ERROR LOOP

;PUT DIVIDEND IN

;RO & R

JPUT DIVISOR IN R2

;SAVE EXPECTED VALUE
;SAVE EXPECTED VALUE
JOSCILLOSCOPE SYNC POINT
JEXECUTE INSTRUCTION UNDER TEST
;SAVE RO

;SAVE R1

;IS REMAINDER CORRECT?
;BRANCH IF YES
:REMAINDER BAD

;1S QUOTIENT CORRE(T?
;BRANCH IF YES

SEQ 0080
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(eExBBE

4£236
4237
4238
4239
4240
4241
4242
4243
L4k
4245
4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260

P

012326

012330
012336
012342
012346
012352
012360

012420
012422

012424
012432
012436
012440
012444
012452
012456
012460
012462
012466
012472
012476
012500
012502
012504
012510
012512

012514
012522
012526
012532
012536
012540
012542
012544
012552
012560
012566
012570
012576

104127

012767
012700
012701
012702
012767
012767

012767
012700
005001
012702
012767
005067
000240
071002
010067
010167
020027
001402
104132
000404
020127
001401
104133

012767

012336
177777
177773
177776

000002
177777

166556
166554
000002

177777

012432
177776

040000
177770
166506

166466
166464
177770

000000

012522
000100
000200
177601

177776
177760
000002

000002

MACY11 30A(1052)
T14 DI1v+DMO

166552

166602
166576

166456

166510

166366

166434
166426
166420

166364

ERROR

127

D 7
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;QUOTIENT IS INCORRECT

. tt"'tti.t"t.tlttt"'t'ttilﬁ*tﬁtttl.tl*t'tﬁﬁtttttt'Qtttit'tiit

SECTION TEN
308: mov
54%: MOV

MOV
MOV
MOV
MOV
NOP
Dlv
MOV
MOV
CMP
BEQ
ERROR
BR
31s: CMP
BEQ
ERROR

#54% ,$LPERR
#-1,R0
#-5S,R1

#=2 ,R2
#2,8$TMPO
#=-1,8TMPI

R2,RO
RO, $REGO
R1,$REG1T
RO 42
318

130

32%
R1,4-1
328

131

;SETUP ERROR LOOP

JSETUP

;DIVIDEND

JAND DIVISOR

;SAVE EXPECTED VALUES
;OF RO R RI
;OSCILLOSCOPE SYNC POINT
JEXECUTE INSTRUCTION UNDER TEST
;SAVE RO

;SAVE R1

;1S QUOTIENT CORRE(CT?
JBRANCH IF YES

;QUOTIENT BAD

;1S REMAINDER CORRECT
JBRANCH [F YES
JREMAINDER INCORRECT (QUOT. OK)

iﬁﬁ’t'ttﬁtttttttttttttttttttttﬁﬁ*ttttt*tt*ﬁttt*tt*ttt!t*!t!tttt

SECT:ON ELEVEN

32¢: MOV

53%: MOV
CLR
MOV
MOV
CLR
NOP
DIv
MOV
MOV
CMP
BEQ
ERROR
8R

33%: tMP
B8EQ
ERROR

#53% ,$LPERR
:}77?76 RO
#40000,R2
#-10,$TMPO
$TMP]

R2,RO
RO, SREGO
R1.$REGT
RO, #-10
33%

132

34%
R1,4#0
348

133

:SETUP ERROR LOOP
:SETUP DIVIDEND

:AND DIVISOR TO GET A

:QUOT OF =10 & REMAINDER=0
:SAVE EXPECTED VALUE

;SAVE EXPECTED VALUE
:0SCILLOSCOPE SYNC POINT
:EXECUTE INSTRUCTION UNDER TEST
: SAVE RO

:SAVE R1

:1S QUOTIENT CORRECT?

:BRANCH I YES

:QUOTIENT 1S 8AD

;1S REMAINDER CORRECT?
;BRANCH IF YES
sREMAINDER BAD (QUOT. OK)

* ttttlttt*t*tﬁtttttttt'*tttt*ttt*tﬁtﬁ*t*ﬁ*tttﬁ*itﬁ*ﬁittttttttttt

-SECTION TWELVE

34%$: MOV

52%: MOV
MOV
MOV
SCC
CLV
Dlv
MOV
BIC
CMP
BEQ
MOV
ERROR

#52% , SLPERR
#100.R0
#200 R1
#-177 .R2

R2.RO

a#PSW, SERPSW
#177760,%ERPSW
#2,8ERPSW
TST15

#2.8TMPO

134

sSETUP ERROR LOOP
:SETUP DIVIDEND

sAND DIVISOR TO GENERATE
;DIVISION OVERFLOW

*AND OSCILLOSCOPE SYNC POINT
*EXECUTE INSTRUCTION UNDER TEST

;SAVE PSW

:MASK OFF CC'S

JARE CC'S CORRECT?

;sTEST OK, GO TO NEXT TEST

: SAVE EXPECTED

;BAD CC'S ON DIVISION OVERFLOW

N !t‘tttittit'tittﬁttiitittttttii*iti*ttiiit*ttttttttttt'tttttttt

;TEST 15

MTP+»DMO

SEQ 0081
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4292
4293
4294
4295
4296
4297
4298
4299
4300
4301
4302
4303

4345
4346
4347

L1

012600
012602
012610
012616
012624
012630
012634
012640
012642
0126