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RABSTRACT

DEKBR/B_ARE PROGRAMS DESIGNED TO DETECT AND REPORT LOGIC
FRULTS IN THE POP 11,70 CENTRAL PROCESSING UNIT. THEY
CONSISTS OF 210(8) INDIVIDUAL TESTS CRREFULLY DESIGNED

AND SEQUENCED TO DETECT AND ATTEMPT TO IDENTIFY LOGIC
FAULTS AT A MINIMUM HARDWARE/~NFTWARE LEVEL. THESE TESTS
SEEOEQRTITIONED INTO TWO STAND-ALONE PROGRAMS RS DESCRISED

A. BRSIC INSTRUCTION TcSTS

DEKBA CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION
TESTS DESIGNED TO VERIFY THE INTEGRITY OF THMOSE INSTRUC-
TIONS wiD LOGIC OPERATIONS USED BY THE UTILITY ROUTINES
;SETDEEBEIDE ERROR REPORTING AND SCOPE LOOPING FRCILITIES

ANY FRULT DETECTED IN THIS PROGRAM CRUSES THE PROGRAM TO
“HALT™ WITH THE CONSOLE RDDRESS LIGHTS INDICATING THE
ERROR PROGR+i1 COUNTER RND THE CONSOLE DATR LIGHTS SHOWING
THE TEST NUMBER (FOR TESTS 24 AND RBOVE). RDDITIONAL
FRULT IDENTIFICATION INFORMATION IS AVRILRBLE IN THE PRO-
GRAM ANNOTATION FOR THE FRILING TEST.

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

OF 10 OR 14) THE PROGRAM ANNOTATION FOR THE INDICRTED

TEST NUMBER, SHOULD GIVE A CLUE TQ THe

PROBLEM. TO LOOP 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 RDDRESS OF THAT
PARTICULAR TEST.

B. ADVANCED INSTRUCTION AND MISCELLANEOUS LOGIC TESTS

DEKBS 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 1170 IN-
STRUCTION REPERTOIRE. THE LOGIC TESTS VERIFY SUCH THINGS
RS: 1) THE INTERNAL REGISTERS: 2) REGISTERS SET 1; 3)
INTERNAL INTERRUPTS: 4) BUS REQUEST LEVELS 4, S, AAD 6

5) INTERNAL TRAPS, AND RBORTS: b6) OUTER MODE ' SELECTION:
AND 7) EXTERNAL TRAPS AND ABORTS. EACH TEST IN THIS
PROGRAM CALLS A "SCOPE LOOP* UTILITY THAT FRCILITATES USER
CONTROL OF TEST SELECTION AND EXECUTION VIA THE CONSOLE
SWITCH REGISTER.

UPON DETECTION OF A LOGIC FRULT EACH TEST IN THIS SECTION
CALLS AN “"ERROR SERVICE™ THAT REPORTS IT RS HARD COPY ON
THE CONSOLE TERMINAL DEVICE. THE ERROR SERVICE ROUTINE
ALSO FACILITATES USER CONTROL OF THE PROGRAM SEQUENCE VIR
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2.1

2.2

2.3

3.1
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EOL

CONSOLE SWITCH REGISTER OPTIONS. AFTER REPORTING THE ERROR
THE PROGRAM CONTINUES ON ITS NORMAL SEQUENCE UNLESS MOD-
8£%§8NBY THE USER RCTIVATING THE “HALT ON ERROR™ SWITCH

C. IMPORTANT NOTE

S ST AT 1 21 40D D et s
B B e b el R
POINT FRILURE IN THE PROCESSOR. THIS MERNS THART If EITHER

PROGRAM, OR THE PROGRAMS THEMSELVES, ARE NOT RUN IN SE-
QUENCE, ' THE ERROR MESSAGE MAY NOT BE VALID.

ALTHOUGH EACH ERROR ANNOTATION AND TYPED MESSAGE CONCLUSICN
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
ARER OF FAILURE.

REQUIREMENTS

EQUIPMENT

POP 11,70 CPU WITH OPERATORS CONSOLE
LA30 OR EQUIVALENT TERMINAL

DEKBA REQUIRES 16K TO LORD AND RUN
DEKBB REQUIRES 16K TO LOAD AND 32K TO RUN

PRELIMINARRY PROGRAMS

DEKBA REQUIRES THAT TWO INSTRUCTIONS WORK:
"BR™ AND "HALT"

DEKBB REQUIRES THAT DEKBR RUN
LOADING PROCEDURE

BOTH DEKBA AND DEKBB ARE LOADED FROM THE XXDP MEDIR.
REFER TO THE XXDP MANURL FOR FURTHER INFORMATION.
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4.1

4.2

4.3

S.1

FO1

STARTING PROCEDURE

CONTROL SWITCH SETTINGS

SEE S.1
STARTING ADDRESS

200

PROGRAM AND OPERATOR RCTION

NPWE we D nwoe D

DEKBA

LOAD PROGRAM INTO MEMORY (SEE SECTION 3)

LORD RDDRESS 200

PRESS STRRT

THE PROGRAM WILL LOOP UNTIL THE HALT SWITCh IS PRESSED

DEKBB

LORD PROGRAM INTO MEMORY (SEE SECTION 3)

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

IF AN RKOS 1S AVAILPBLE (AND THERE WRS NO RH) ENSURE
AT LEAST ONE DRIVE IS ENRBLED; IF SW<¢S5>=0

LOAD RDDRESS 200

SET SWITCHES (SEE SECTION S.1)

PRESS STARY

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

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

DtkBe

WITH SW(15:0>=0 THE PROGRAM WILL PRINT QUT ON ERRORS AND
SgﬁgégﬂﬁﬁnngﬂD OF PRSS™ WILL SE TYPED AT THE COMPLETION
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S.2

5.2.1

5.2.2

5.2.3

S.2.4

GOl

THE SWITCH SETTINGS RRE:

SW(15>=1 ... HALT ON ERROR
SW<1¥r=1 ... LOOP ON TEST

SWclP =1 ... INWIBIT ERROR TYPEOUTS
SHcler=l ... INHIBIT T BIT TRAPPING
SW(ll> =1 ... INHIBIT ITERATIONS

SW(10>=1 ... RING BELL ON ERROR

SW(I> =1 ... LOOP ON ERROR

SW¢B> =1 ... LOOP ON TEST IN SW¢7:0>

SW(7> =1 ... NO RCTION

SWb> =1 ... SKIP BUS REQUEST 6 TESTING
SW(S» =1 ... SKIP BUS REQUEST S TESTING
SW(Y> =1 ... SKIP BUS REQUEST 4 TESTING
SW(I> =1 ... SKIP MEMORY MANAGEMENT TESTING
SW«2> =1 ... SKIP CRCHE TESTING

SW<1>» =1 ... SKIP M« BOX TESTING

SW<O> =1 ... SKIP OP. RTOR INTERVENTION TESTING

SUBROUTINE ABSTRACTS

A. DEKBA
SEE S.2.4 AND 5.2.5
B. OEKEB

SPURIOUS ERROR HANDLER

THIS ROUTINE IS CALLED BY AN UNEXPECTED TRARP TQ LOCATION
R 114. IT PRINTS A SHORT MESSAGE FOLLOWED BY THE PRO-
GRRH COUNTER AT THE TIME OF THE TRAP AND THE APPROPRIRTE
ERROR REGISTER (I.E. THE CPU ERROR REGISTER IN CARSES OF
?R£§R$OT?1:)QND THE MEMORY ERROR REGISTER IN CRSES OF R

SCOPE

THIS SUBROUTINE CALL (VIA AN 10T INSTRUCTION) IS PLACED
BETWEEN EACH TEST. IT RECORDS THE STARTING ADDRESS OF
EACH TEST IN LOCATION “SLPRADR™ AND “SLPERR™ RS IT IS
BEING ENTERED. IT ALSO "ONTROLS TEST ITTERRTION, LOOPING,
AND SEQUENTIAL FLOW CHECKS (SEE 5.2.8).

ERROR

THIS SUBROUTINE CALL (VIR A_EMT INSTRUCTION) IS USED TO
REPORT ALL ERRORS. (REFER T0 6

TRAP CATCHER
R ".+2" - "HALT” SEGUENCE IS REPEATED FROM LOCATION O TO

SEG 0006




5.2.5

§.2.5.1

§.2.5.2

§.2.5.3

5.2.6

5.2.7

5.2.8

HO1

LOCATION 776 TO CATCH ANY IINEXPECTED TRAPS (EXCEPT 4 AND
114). THUS, ANY UNEXPECTED TRAPS WILL HALT AT THE DEVICE
TRAP VECTOR' +2.

TRAP

A NUMBER OF SUBROUTINES RRE CALLED BY THE TRAP _INSTRUCTION.

FOLLOWING ARE THE CALLS USED AND THE LABEL OF THE STARTING
RDDRESS OF THE SUBROUTINES.

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

THE ROUTINE WILL INSERT R NUMBER OF NULL CHARACTERS RFTER
R LINE FEED.

TYPEOC (STYPOC)

ROUTINE TO CONVERT R 16-BIT BINARY NUMBER TO A 6-DIGIT
OCTAL NUMBER AND TYPE IT.

TYPEDS (STYPDS)
ROUTINE TO CONVERT A 16 -BIT BINARY NUMBER TO A S-DIGIT
SIGNED DECIMAL NUMBER AND TYPE IT.

POWER DOWN AND UP

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

MONITOR RESTORE (QUIT)

THIS SUBROUTINE IS ENTERED BY TYPING A “CONTROL C* OR
WHEN THE END OF PASS 1S REACHED AND THE PROGRAM IS
RUNNING UNDER A MONITOR. SEE 7.2 FOR DETRILS.

CHECK TEST SEQUENCE (SEQENC)

THIS ROUTINE IS CALLED IN THE SCOPE ROUTINE. IT COMPARRES
THE RDDRESS OF THE SCOPE CALL WITH THE ADORESS POINTED
TO BY STSTNM IN THE "TEST RDDRESS TABLE™. IF THEY DON'T
ﬁgngﬁgppgDHESSQGE IS TYPED, INDICATIONG THAT R TEST

SEG 0007




5.2.9
5.2.9.1

5.2.9.2

5.3

6.1

101

PERIPHERAL DETERMINATOR AND INTERRUPT ENRBLE ROUTINES
PERIPHERAL DETERMINATOR

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

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

FOR BUS REQUEST LEVEL 5 TESTING AND'IF R LINE'CLOCK IS
RAVAILABLE FOR LEVEL 6 TESTING.

IF A DEVICE IS FOUND, THE RDDRESS OF "INTSSU™ (INTERRUPT

S SUBROUTINE) AND SKW1IL/P (LINE CLOCK INTERRUPT SUBROUTINE)
IS PLACED IN LOCATIONS “INTERS™ AND “INTER6™ RESPECTIVELY.

INTERRUPT ENABLE ROUTINES

THESE RQUTINES RRE CALLED VIA A "JSR PC,JINTERX™ (X=5 OR 6).

THE ROUTINE SETS UP AND RESPONDS TO A BUS REQUEST. IF THE
BR DOES NOT WORK THE RETURN PC IS INCREMENTED BY 2 AND
THE RETURN IS MADE.

OPERARTOR ACTION

THE LAST TEST OF DEKBB REQUIRES OPERATOR INTERVENTION.
THIS TEST IS ONLY EXECUTED ON PRSS 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, TAIS TEST IS SKIPPED ON ALL PASSES.

R. DEKBA

EVERY ERROR IN DEKBA 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 SHOULD
REPLACE THE HALT IF LOOP ON ERROR IS DESIRED, IF THE
PROGRAM HALTS AT LOCATION b OR 12 THE USER SHOULD LOOK

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

B. DEKBB
NONE OF THE ERRORS IN DEKBB HALT THE PROCESSOR IF SW¢15:=0.

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

SEQ 0008




6.2

7.1

JO1

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

THE DATA STRING WILL CONTRIN, AT A MINIMUM, THE ERROR PC
AND THE TEST NUMBER. 1IN SOME CASES THE EXPECTED AND ACTUAL
VALUES OF A REGISTER ARE ALSO INCLUDED.

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

SEE SECTION 7.1 FOR NON-STANDARD CONFIGURATION.

ERROR RECOVERY

R. DEKBA
ERROR RECOVERY IS STRICTLY BY USER INTERVENTION.
B. DEKBB

SW¢1S:9>=0 - MOST _ERRORS WILL CAUSE EXECUTION 70 GO TO
THE START OF THE NEXT TEST AFTER THE MESSAGE
IS TYPED. A FEW TESTS ARE DIVIDED INTO
SECTIONS. IN THESE TESTS AN ERROR WILL CARUSE
EXECUTION TO GO TO THE NEXT SECTION.

SH(15>=1 - PRESSING THE CONSOLE CONTINUE WILL CAUSE THE
PROGRAM TO TYPE AN ERROR MESSAGE AND HALT.
PRESSING THE CONSOLE CONTINUE RGAIN WILL CAUSE
THE PROGRAM TO CONTINUE RS IF SW<15>=0.

RESTRICTIONS

A. DEKBR
NONE
B. DEKBB

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

IF A RP11-E IS SHIPPED IN PLACE OF A RPO4, THIS
REPRESENTS A NON-STANDARD CONFIGURATION AND LOCATION
1244 SHOULD BE CHANGED FROM 176700 TO 17671M.
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7.2

8.1

8.2

8.3

KOl

OPERATING RESTRICTIONS

R DEKBR
NONE
B. DEKBB

SIN.C THE PROGRAM COULD POSSIBLY DESTROY R MONITOR, IN

PAGE b, ALL LOCATIONS BETWEEN 152000 AND 157776 ARE SAVED

AT THE BOTTOM OF THE PROGRAM. TO RESTORE THESE LOCTIONS
R_“CONTROL C™ SHOULD BE TYPED ON THE TERMINAL. THE LOCATIONS
ﬂ%tt SELRESTORED MESSAGE TYPED, AND THE PROCESSOR

IF THE PROGRAM IS RUNNING UNDER A MONITOR THE LOCATIONS

ARE RESTOREC AND CONTROL IS RETURNED TO THE MONITOR
THRU THE END OF PASS LINKRGE.

MISCELLANEOUS

EXECUTION TIME

R. DEKBA

FIVE(S) SECONDS PER END OF PASS MESSAGE IF RUNNING UNDER R MONITOR.

4 MINUTES IF THE PROGRAM WAS DUMPED.
B. DEKBB

THE FIRST PASS TAKES APPROXIMATELY 8 SECONDS. ALL Sus-
SEQUENT PARSSES TRKE APPROXIMATELY 3 MINUTES.

STACK POINTER

STACK IS INITIALLY SET TO 1100.
PASS COUNT

A PROGRAM PASS THRU COUNT IS KEPT IN *“SPRSS™.

A. DEKBA

IF THE PROGRAM AS RUNNING UNDER R Hg éTOR OR_WAS LORD D

BY ACT 11 THE PROGRAM MAKES 144(8) PRSSES FOR _EARCH EN

OF PRSS MESSAGE. IF THE PROGRAM WAS DUMPED, 10000(B) PASSES
ARE MADE FOR EACH END OF PASS MESSAGE.

THE PASS COUNT IS DISPLAYED IN THE DATA LIGHTS.

B. DEKBB

THE PROGRAM MAKES | PASS FOR EACH END OF PRSS MESSAGE.
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8.4

8.5

8.6
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ITERATIONS

B. DEKBB

THE FIRST PASS OF THE PROGRAM WILL
ITERATIONS. ALL_SUBSEQUENT PRSSES
(2000 DECIMAL) ITERATIONS.

SPECIAL REGISTERS

R. DEKBA

LOL

RUTOMATICALLY INHIBIT
WILL PERFORM FULL,

RO IS RESERVED FOR THE TEST NUMBER.

3. DEKBB
NONE
T BIT TRAPPING

R. DEKBA
NONE
B. DEKBB

EVERY OTHER PASS, STARTING WITH PASS

RUNS WITH THE

2
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.
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8.7

8.8

9.1

MOl

OSCILLOSCOPE SYNC POINTS

A. DEKBR

BEGINNING WITH TEST 24 ERCH TEST HAS AN OSCILLOSCOPE SYNC
INSTRUCTION. THE ADDRESS OF THE CONDITION CODE ROM STRTE (44)
IS IN THE PROCESSOR MICROBREAK REGISTER (RDDRESS 17777770).
THIS WILL CAUSE PIN RE1l (SLOT 10) ON THE BRCKPLANE TO GO
HIGH ERCH 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. DEKBB
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 ENRBLED.

PROGRAM DESCRIPTION

SEG 0012
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41

166

177

181

17 COPYRIGHT (C) AUGUST 21,1975
DIGITAL EQUIPMENT CORP.
MAYNRRD, MARSS. 01754

PROGRAM BY DONALD W. MONROE
THIS PROGRAM WAS ASSEMBLED USING THE POP-11 MAINDEC SYSMAC
PRCKAGE (MAINDEC-11-DZQRC-RS).

SR I I3 030 0000 600 6 0 30 364606 9036 08 30 36 06 36 0038 96 330 3 30 3 90 3¢ 90 3¢ S8 30 38 36 3 3 96 36 9 36 3 3¢ % 3

BASIC DEFINITIONS
SHHEHHEHHHEHHHUHEHEHEHEEEHEEN NN R R R RS RS

43 INITIAL ADDRESS OF THE STACK POINTER ##% 1100 ##

s7 MISCELLANEOUS DEFINITIONS

63 GENERAL PURPOSE REGISTER DEFINITIONS

84 PRIORITY LEVEL DEFINITIONS

¥ “SWITCH REGISTER™ SWITCH DEFINITIONS

122 DATA BIT DEFINITIONS (BITOO TO BIT1S) i

150 BRSIC “CPU™ TRAP VECTOR RDDRESSES

336 SIS HE I S I R 211
CACHE  REGISTER DEFINITIONS

H3HHHHHHEHHHEHHHE S HHEHHHEHHHEHHHHHHHH R R R R E R E R E ] P2
HHHHHHHHHHHHHHHHHHHEHEHHHHEEHHHHHEHEHHHHEHU HHHE R R AR R RS « « ¢
CPU REGISTER DEFINITIONS
FHHHEHHHEHHENHHEHEHE I HHEE RN R 2 45
S HHHHHHEEHHHHHHE NP HHE R R R 4%

MEMORY MANAGEMENT DEF INITIONS
EHAHHHHHHHHEHHHHHHEHHEHE HHEEHHHHHEHH SRR R R R R R R R R

1IN MEMORY MANRGEMENT STARTUS REGISTER ADDRESSES
20s USER “I" PRAGE DESCRIPTOR REGISTERS

2lé USER "D* PAGE DESCRIPTOR REGISTORS

227 USER “I” PAGE RDDRESS REGISTERS

238 USER "D" PRGez RDDRESS REGISTERS

08-JUL-7S 09:38

PAGE 04
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340

Y34

441

447

E0C

249 SUPERVISOR "I PAGE DESCRIPTOR REGISTERS
260 SUPERVISOR “D™ PRGE DESCRIPTOR REGISTERS
271 SUPERVISOR "I* PAGE RDORESS REGISTERS
282 SUPERVISOR “D" PAGE ARDDRESS REGISTERS
293 KERNEL “I™ PAGE DESCRIPTOR REGISTERS

304 KERNEL “D" PRGE DESCRIPTOR REGISTERS

315 KERNEL "I PAGE ARCDRESS REGISTERS

326 KERNEL “D™ PRGE RDDRESS REGISTERS

B IR T3 I3 3 33 3063 0630 330 0600 30 36 2 00 36 06 30 06 36 06 300 36 30 38 9036 01 38 S0 6 30 36 3 36 3 38 3 3% 3 3 % 3

UNIBUS MAP REGISTER DEFINITIONS
HHHEHHHHHEH HHEHEHHHHEH HHHHHHHHEHEHHHHEHEHEEEHHEHE R

M3 THE LOWER 16 BITS OF THE MRAP REGISTERS ARE LABELED ’'MAPLXX’

THE UPPER b BITS OF THE MAP REGISTERS RRE LABELED ’MAPHXX’

S50 3030 3030 06 300 3 00 396 300 38 96 36 36 36 36 3 96 96 96 36 3038 30 36 30 30 36 30 3 90 36 3036 36 36 96 3 90 38 90 3 90 30 3 96 3% 3 3 30 36 34 36 3 3 3 3

TRAP CATCHER
N R R R R R R R R

437 ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN R =.+2 HALT"
SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
LOCATION O CONTRINS O TO CATCH IMPROPERLY LOARDED VECTORS

SRS I I T30 033 003 030 3 00 36 306 3 00 06 30 3 30 36 06 30 00 30 3 06 30 30 3006 00 38 00 30 3 00 30 0 30 36 2 3030 3 3 3 b 3

STARTING ADDRESS(ES)
R I I R R R R R R R AR AR

REER RN I I3 33 233630 20 223036 0 3 000 00 36 30 3030 00 3 JE 00 30 303 36 38 3 36 96 3 9 36 o 3

ACTil HOOKS
EREERHEHEHE R O R R R R

449 THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACT!I

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

LOCATION 52 IS USED TO SPECIFY PROGRAM OPERARTING REQUIREMENTS
AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING VRRIOUS BITS

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

BIT 1S=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING

=0 NO POWER FRIL 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

DECDOC VER 00.04

08-JUL-75 09:38

PRGE 0S
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POP 11,70 CPU DIRGNOSTIC PART 2 DECDOC VER 00.04

473

S4?7

1222222222222 2222322222232 2222222222223 2222322221222 2223 322222

COMMON TRGS
REERRERERNEREREREREREREEEXHEEERE NI N2 333933338 30 38 3658 36 38 38 3 38 3 38 3 3 36 3 3 %

475 THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCRTIONS
USED IN THE PROGRAM.

FRBRFEREREEERER LT E IR LR TN R I3 333 396 3 38 3638 96 38 98 3 96 36 3¢ 36 3 3 3 3 %

ERROR POINTER TABLE
B3I R I I 3 S I I 30 TSI 0T 0 I T 0 3 T B B R 3

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

08-JUL-7S 09:38

hg%gTION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TRBLE IS PERTINENT.

IF SITEMB IS O THE ONLY PERTINENT DATR IS (SERRPC).

NOTE2: ERCH ITEM IN THE TRBLE CONTRINS 4 POINTERS EXPLAINED AS FOLLOWS:

855 EM ; ;POINTS T0 THE ERROR MESSAGE
OH ,,POINTS T0 THE DATA HERDER
)4 ;POINTS TO THE DATA
OF : :tPOINTS TO THE DATA FORMAT

1560 TEST 1 SPL

IF FORK A FAILS Exscunon WILL GO TO ONE OF 3 STATES:
RSD.02,5VC.70, OR D30.00.
RSD.02 WILL CAUSE A TRAP TO LOCATION 10.

SVC.70 WILL HANG THE PROCESSOR IN THE PAUSE STATE. THIS
lIJéLL ONLY OCCUR IF RACF EL17(RFIROM(1)*AFIRQS(0)#(RTS:CCOP))

BARD.
D30.00 WILL CAUSE A TRAP TO LOCATION 10 AFTER STATE D10.60.
THIS FARILURE CAN BE DIFFERENTIATED FROM THE FIRST BY TESTING
THE REGISTER RSSOCIATED WITH BITS <2:3> OF THE OP CODE TO
1571 SEE IF IT WAS INCREMENTED.

IF BOTH LEVELS 2 ARND 5 COME UP AS LEVEL 4, PDRD E31{l)
COULD BE BRD.

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

MADE ON THE PSW <7:5).
ROM FLOW-43,361
1614 TEST 2 RESET

IF FORK A FAILS EXECUTION WILL EITHER GO TO WAT.00 OR TRP.Q2.

THE LR30 PRINTER WILL BE STARTED SUCH THAT A FAILURE INTO
WAT.00 WILL RECOVER.

IF TRP.01 IS ENTERED A TRAP SEQUENCE WILL EXECUTE
WITH A TRAP VECTOR OF M.

ROM FLOW-15,255,374

PRGE 06

SEQ 0018
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1733

1866

1902

1923
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TEST 3

TEST 4

TEST §

TEST &

TEST 7

GO2

DECDOC VER 00.04 08-JUL-75 09:38

MARK
(280 Aol OGELDE € e

n?g AsD.00 WiLL CAUSE 3 ?ﬁnB’TS LSSRixoﬂ 10.
MFP.80 WILL EXECUTE AN MFP INSTRUCTION.
MTP.00 WILL EXECUTE AN MTP INSTRUCTION EXCEPT FOR THE ALU.
SVC.70 WILL HANG THE PROCESSOR IN THE PAUSE CONDITION.
THIS WILL ONLY HAPPEN IF RACF EB8 IS BAD.
D&7.01 WILL STEP THE PCB AND TRAP TO LOCATION 10 AFTER STATE D10.&0.
ROM FLOW-47,252,235,234
ASHXDMO
IF FORK A FAILS EXECUTION WILL GO TO RSD.0O.
IF GRAJ SCOS L DOES NOT GO LOW OR DOES NOT GET THRU TO
RACK BRCABOY 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 IN STATE ASH.W41.

ROM FLOW-52,305,257,166 LEFT SHIFT
52,305,277’ RIGHT SHIFT

RSH*DOM1

IF FORK AR FRILS EXECUTION WILL GO TO RSD.QO.

IF FORK B FRILS EXECUTION WILL. EITHER GO TO RSD.0O OR
B 5 IR £ e o o o v
ROM FLOM-1,175,62,52, 305,257

ASH*DM2

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

ALL OTHER LOGIC HAS BEEN TESTED

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

ASHEDMY

IF FORK A FAILS EXECUTION WILL GO TO RSD.O0OC.

ALL OTHER LOGIC HAS BEEN TESTED.

ROM FLOW-4,122,177,62,52,305

PAGE 07
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1945 TEST 10 RSHCxDMO
NEITHER FORK R NOR BENO3 SHOULD FRIL.

SEQ 0020

1949 IF THE INSTRUCTION FRILS, ONE OF THE ARSC STRTES IS BRD.

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

ROM FLOW-S3, 306,267,227 RIGHT SHIFT
53, 306,247,176,136 LEFT SHIFT
207 NO SHIFT

2078 TEST 11 RSHCxDM!
THE ONLY POSSIBLE FRILURES RRE FORK B OR STARTE RSC.OO.
éng885 B FAILS EXECUTION WILL EITHER GO TO RSD.00 OR
ASH.00 WOULD PERFORM AN ASH INSTRUCTION INSTERD OF AN RSHC.
ROM FLOW-1,175,83,53, 306,267,227

2115 TEST 12 MJL*DMO
FORK A SHOULD NOT SR .

IL

THE FOLLOWING WOULD BE BEN11 FRILURES:

IF EITHER GRAD DROO IS STUCK HIGH OR NOT GETTING THRU TO
RACK EBY(CI) OR RACK EBY IS BAD (INPUT Cl FRILED HIGH)
THE MULITPLICAND WILL BE MULITPLIED BY 177777.

IF EITHER GRARD DROC IS STUCK LOW OR NOT GETTING THRU TO
RACK EB4(C1) OR RACK EBY IS BAD (INPUT Cl1 FRILED LOW)
THE MULTIPLICAND WILL BE MULTIPLIED BY ZERO.

IF GRAJ SC=0 IS NOT GETTING TO RACK ESO(Cl) AND RARCK ESO
IS BAD C(INPUT C1 FAILED LOW) THE MULTIPLICAND WILL ONLY
BE MULTIPLIED BY BIT O OF THE MULTIPLIER.

IF RACK ESO(Cl) FRILS MIGH THE PROCESSOR WILL HANG UP IN
STATE MUL.20(266).

IF THE INSTRUCTION FAILS TO MULTIPLY CORRECTLY AND ONE

OF THE ABOVE CONDITIONS CANNOT BE DETERMINED THEN THE
FRILURE COULD BE IN THE INSTRUCTION DECODE ROM.

iF THE CC’S COME UP BRD THEN THE FRILURE COULD BE IN
STATES MUL.40,50, OR 60, OR IN THE CONDITION COCE ROM.

ROM FLOW-S0, 102,266/246,226/206,310
222c TEST 13 MUL¥DMI
FORK A SHOULD NOT FAIL.

FORK B WILL FAIL YO RSD.00 IF THE R(MUL:RSHC+MFP) FIELD OF
THE INSTRUCTION DECODE ROM IS BRD.
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2254

2273

IF STATE MUL.0O0 FRILS THE RESULT WILL BE BARD.
ROM FLOW-1,175,60,102,266/246,226/206,310

TEST 14 DIVxDMO

SECTIE&RT AR SHOULD NOT FAIL.
THE FIRST SECTION HARS A ZERO DIVISOR. IF STATE DIV.00
FRILS 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 CRUSE THE CIVIDE TO ABORT (GO TO DVE.20)
AFTER STATE DIV.60 AND THE C BIT WILL BE CLERR.

SECTION 2
THE NEXT SECTION DIVIDES 4 BY 2. IF RACK EY9(Bl) IS STUCK

HIGH THE ALGORITHM WILL ABORT THINKING THAT THE DIVISOR

IS ZERO. IF BENOM FR..5 THE DIVIDE WILL ABORT THINKING

THAT THE DIVIDEND IS THE MOST NEGATIVE NUMBER.

IF BEN16 FRILS THE DIVIDE WILL COMPLETE BUT Rl WILL CONTRIN
155776. IF BENOS FRILS THE ALGORITHM WILL ABORT THRU STATE
DVE.20. IF BENOY (RFTER DIV.70) FRILS RO WILL END UP WITH 177777
AND R1 WILL HAVE 177774. IF BENO3 FAILS RO WILL END UP WITH

20 AND R] WILL HAVE 177774. IF BEN16 FRILS AFTER DVC.00 RO
WILL HAVE 2 BUT R1 WILL HAVE 177776.

SECTION 3
THE NEXT SECTION DIVIDES & BY 2 TO TEST BEN1&#DRO(1).
A FAILURE WILL LERVE THE REMRINDER (R1)=2 INSTERD OF ZERO.

SECTION 4
THE NEXT SECTION DIVIDES 4 BY -2 TO TeST BENL1S#SRIS(1).

IF THIS FRILS RO WILL CONTAIN 27777 AND R! WILL CONTAIN M.

SECTION 5
THE _NEXT SECTION DIVIDES 1177777 BY 1 TO TEST BENOS#DIV QUIT.

IF THIS FRILS RO WILL CONTRIN 177777.

SECTION &
THE NEXT SECTION DIVIDES 1000000 B2 -2 TO TEST BENOS#DIV QUIT.

THIS SECTION WILL ONLY FAIL IF GRAJ ES (Z2(0)%LEFT SAVE (1)) IS BRO.

SECTION 7
THE NEXT SECTION D
BENO4#NEGATIVE DIV

SECTION B
THE NEXT SECTION DIVIDED 177776 177777 BY -1 TO TEST BENOS#DIV QUIT.

THIS TEST WILL ONLY FRIL IF GRAJ ES(N(1)%#SR1S(1}) IS BRD.

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

STORED RS A NEGATIVE NUMBER.

1
D

IVIDES 100000000000 BY 2 TO TEST
IDEND.

PRGE 09

SEQ 0021
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2627

2670

2710
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SECTION 10

THE NEXT SECTION DIVIDES -5 BY -2 TO TEST STARTES DVC.20,0vC.40, & DVC.60

SECTION 11

THE NEXT SECTION DIVIDES -2#%1%& BY 2##14 TO TEST STATE DVN.20

SECTION 12

TEST 1S

TEST 16

TEST 17

TEST 20

THE NEXY SECTION DIVIDES 100 000200 BY -177 YO TEST STATES
DVD.00 AND OVD. 10.

MTP*DMO
IF FORK A FRILS EXECUTION WILL GO TO RSD.O0O.

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

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

RS FAR AS THE CPU IS CONCERNED THERE IS NO DIFFERENCE

BETWEEN MTPI AND MTPD.

ROM FLOW-4S, 151,146,205

MTP#DM]

IF FORK A FAILS EXECUTION WILL GO TO RSD.O0O.
THIS WILL ONLY HAPPEN IF RACF E20(4) IS STUCK HIGH.

THIS TEST ENSURES STATE MTP.10 RELORDS THE

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

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

MFPxDMO

IF FORK A FAILS EXECUTION WILL GO TO RSD.OO.
IF ANYTHING ELSE FAILS, THEN A ROM STARTE IS BROD.

ROM FLOW-46,304,250,222,300

MFP2DMe

IF FORK R FAILS EXECUTION WILL GO TO RSD.O0O0.

IF FORK B FRILS EXECUTION WILL ALSO GO TO RSUL.00 BUT THE DR
WILL HARVE BEEN INCREMENTED. IF ANYTHING ELSE FRILS THEN
STATE MFP.00 IS BRD.

ROM FLOW-2,17S,66,250,222,300
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2777
2781

2824

2900

2933

TEST 2l

RLL THE
TEST 22

TEST 23

TEST 24

TEST 25

KO2
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BPT

FORK R SHOULD NOT FARIL.

IF THE TRAP VECTOR LOGIC FAILS THE TRAP VECTOR WOULD
COME QUT TO BE 4

THE ONLY OTHER FAILURE WOULD_BE TRP.0D.

IF THIS STATE FARILS TO LOAD THE DR THE TRAP VECTOR WILL
BE WHRTEVER IS IN R3. IF IT FRILS TO LORD THE BR THE OLD
PS WILL FARIL TO BE STACKED.

LOGIC FOR (JMP+JSR)*DMO HRS BEEN TESTED.
BIT TEST OF PIRQ REGISTER

IF ONE OF THE BLOCK LEVELS IS STUCK HIGH OR TMCB
PS07(0)’'S STUCK HIGH OR PORD PRIORITY=0 IS STUCK
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 FARILS EXECUTION WOULD GO TO ONE OF THE FOLLOWING:
PUP.00, BRK.20, OR SER.0O.

PUP.00' WOULD SYART THE POWER UP ROUTINE.

BRK.20 WOULD CAUSE A TRAP TO ZERO.

SER.GO0 WOULD PUT 4 IN THE SP AND PERFORM A RED ZONE TRAP.

IF TMCB PIRQ DOES NOT GET YO DAPE OR IF DAPE Tv0S%07 DOES NOT

GO HIGH OR DOES NOT GET THRU TO THE ALU A TRAP TO 4 WILL OCCUR.
éEIEHEEINTERRUPT DOESN’T OCCUR AN ATTEMPT IS MADE TO ISOLATE THE

PIR LEVEL 2 INTERRUPT

IF BEN 13 FRILS EXECUTION WILL GO TO BRK.Z20.
THIS WILL ONLY HAPPEN IF TMCB EB3(2) IS BRD.

IF THE INTERRUPT DOESN'T OCCUR THEN EITHER TMCB EB2(2)
IS BAD OR TMCB HONOR PIR2 IS BEING HELD HIGH.

PIR LEVEL 3 INTERRUPT

iF BEN 13 FAILS EXECUTION WILL GO TO BRK.Z20.
THIS WILL ONLY HARPPEN IF TMCB E63(3) IS BAD.

IF THE INTERRUPT DOESN’T OCCUR THEN EITHER TMCB EB2(3)
IS BAD OR TMCB HONOR PIR3 IS BEING HELD HIGH.

PAGE 11
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2966

3000

3035

3077

3083
3l1e

TEST 26

TEST 27

TEST 30

TEST 31

TEST 32

LO2

DECOOC VER 00.04 08-JUL-7S 09:38

PIR LEVEL 4 INTERRUPT

IF BEN 13 FRILS EXECUTION WILL GO TO BRK.20.
THIS WILL ONLY HAPPEN IF TMCB EB3(S) IS BRD.
)

IF THE INTERRUPT DOESN’T OCCUR THEN EITHER TMCB EB2(S)
IS BAD OR TMCA HONOR PIR 4 IS BEING HELD HIGH.

PIR LEVEL S INTERRUPT

IF BEN 13 FRILS EXECUTION WILL GO TO BRK.Z20.
THIS WILL ONLY HAPPEN IF TMCB £63(11) IS BRD.

IF THE INTERRUPT DOESN’'T OCCUR THEN EITHER TMCB EB2(11)
IS BAD OR TMCAR HONOR PIR S IS BEING HELD HIGH.

PIR '.EVEL & INTERRUPT
IF BENI3 FRILS EXECUTION WILL GO TO BRK.20.

THIS WILL ONLY HAPPEN IF EITHER TMCB Eb3(12)
IS BRD, OR E61(1) IS BAD.

IF THE INTERRUPT DOES NOT OCCUR LEVEL 7 IS TRYED, TO TRY
AND ISOLATE THE FRILURE BEFORE TMCB ESS5(S-B).

PIR LEVEL 7 INTERRUPT

IF BEN 13 FAILS EXECUTION WILL GO TO BRK.:20.
THIS WILL ONLY HAPPEN IF TMCB EB3(6) IS BRD.

IF THE INTERRUPT DOES NOT OCCUR THEN EITHER TMCB 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 RACR ZAP DOES NOT GO LOW THE PROCESSOR WILL NOT TRAP TO M.

IF BENO6 FAILS THE STACKED PC WILL BE 160000 INSTERD OF 18-2.
IF BEN 13 FRILS EITHER TMCC RERF(1) L IS NOT GOING LOW

OR_TMCB ES53(11) IS BAD.
R TEST IS THEN MADE TO ENSURE THART TMCC PRIORITY CLERR GOES LOW.
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3188

3189

3191

3306

3370

3403

3436

TEST 33

TEST 34

TEST 35

TEST 36

MOZ2
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THIS SECTION OF CODE TRYS TO FIND A DEVICE ON BRS_AND BRE.
WHEN IT FINDS A DEVICE IT PUTS THE RDDRESS OF THAT DEVICES

SUBROUTINE IN A LOCRTION.

THE CODE TO INITIATE AN INTERRUPT SEQUENCE ON CERTAIN
DEVICES IS ALSO HERE. WHEN A TEST REQUIRES AN INTERRUPT ON
A CERTAIN LEVEL IT LOOKS AT INTERX TO DETERMINE IF R

DEVICE IS AVAILABLE AND IF SO DOES R JSR TO THART DEVICES
INTERRUPT ENABLE ROUTINE.

BR LEVEL 4 INTERRUPT

BEN_13 SHOULD NOT FAIL.

IF THE INTERRUPT DOESN’T OCCUR AN ATTEMPT IS MADE TO
ISOLRTE THE FAILURE.

BR LEVEL 5 INTERRUPT

THE ONLY POSSIBLE FRILURE IS THAT TMCA HONOR BR S
DOES NOT GO LOW OR TMCB EB2(6) IS BAD.

BR LEVEL & INTERRUPT

THE ONLY POSSIBLE FRILURE IS THAT TMCA HONOR BR & DOES NOT GO LOW
OR TMCB EB2(12) IS BRD.

YELLOW ZONE TRAP

A_YELLOW Z0NE IS FIRST ATTEMPTED WITH THE SP AT 376.
IF BEN 13 FARILS THE TRAP WILL NOT OCCUR.

IF THE PROCESSOR FAILS TO TRAP EITHER TMCD SL YEL IS
NOT _GOING HIGH OR TMCA HONOR SLY IS NOT GOING LOW
OR TMCB E70(3) IS BAD OR BENI13 FAILED.

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

AR JSR WITH A BAD SP IS THEN EXECUTED TO ENSURE TMCC

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 EXCEPT
THE PRIORITY ARBITRATOR.
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3527 TEST 37 ROM FIELD CHECK OF PC MANIPULATOR STATES

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

THESE STATES ARE S13.00, S45.00, MTP.10, D45.80, D4S.90,
D45.00, AND D45.01.

3618 TEST 40 RED ZONE TRAP

A _RED ZONE TRAP_IS FIRST ARTTEMPTED WITH THE SP AT 336.
IF BEN13 FRILS EXECUTION WILL GU TO EITHER BRK.BO OR BRK.20

SEQ 0026

OR PUP.0O.
3623 BRK.80 WILL CRUSE THE OLD PSW QND PC TO BE STACKED ON THE
OLD STACK INSTERD OF LOCATIONS 2 AND O.

BRK.20 MWILL MAKE IT LOOK LIKE THE RED Z0NE FRILED.
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 RBORT IS NOT GOING LOW.

IF UBCB RBORT RESTART FRILS TO GO LOW OR E10(13)
IS BRD THE PROCESSOR WILL HANG IN THE PRUSE STATE.

3726 TEST 41 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 RNY STUCK BITS AND THAT
THE DMUX SELECT AND INPUT LINES WORK.

3731
IF SCCE SL ADRS DOES NOT GET TO TMCD OR IF TMCD E28 OR E1M
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.

3782 TEST 42 SL REGISTER COMPARATOR TEST !
THIS TEST RUNS A HIGH BYTE COUNT PATTERN THRU THE BUS

3785 ADDRESS MUX _FOR EACH PATTERN OF THE STACK LIMIT REGISTER.
FOR ERCH 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 I/0 PAGE.
THE I1/0 PAGE ADDRESSES WILL BE TESTED SEPARATELY WITH
MEMORY MANAGEMENT ENRBLED AND THE I/0 PAGE MAPPED INTO RESIDENT

MEMORY
THE FOLLOWING ARE THE TYPES OF ERRORS THAT CAN OCCUR IN THIS TEST:
TYPE DESCRTPTION
0 RED ZONE TRAP ON YELLOW ZONE RDDRESS

2 RED ZONE TRAP ON LEGRL RDORESS
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3808

3904

43C2

4C23

40s8

4174

| POP 11-70 CPU DIAGNOSTIC PRRT 2

NOTE:

TEST 43

NOTE:

TEST 44

TEST 45

TEST 46

TEST 47

BO3

DECDOC VER 00.04 08-JUL-7S 09:38

Y YELLOW ZONE TRAP ON RED ZONE AODRESS
& YELLOW ZONE TRAP ON LEGRL RDDRESS

10 NO TRAP ON RED ZONE RODRESS

12 NO TRAP ON YELLOW ZONE RDODRESS

THE LOW BYTE ADDRESS IN THE STQCK POINTER IS ALWAYS
340 AND WILL NOT BE TYPED ON AN ERRO

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 OUT 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.

00D RDDRESS ERROR

BEN_13 SHOULD NOT FAIL.
IF _THE PROCESSOR FRILS 70 TRAP IN ALL SECTIONS EITHER TMCC 00D
RDRS ERR IS NOT GOING LOW OR TMCC BUS ERROR IS NOT GOING LOW.

EACH TYPE OF ODD ADDRESS ERROR IS TESTED INDIVIDUALLY TO
ALLOW MAXIMUM TSOLATION.
AN_O0DD ADDRESS ON “KERNEL DATI™ CANNOT BE TESTED.

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

T BIT TPRP

IF BEN 13 FRILS EXECUTION WOULD GO TO BRK.Z20.
THIS WOULD LOOK LIKE THE TRAP DIDON’T OCCUR.

IF THE TRAP DOESN’T OCCUR THEN EITHER PORD PSQ4(1) DOES NOT GET
TO TMCB AS A HIGH OR IT DOES NOT GET TO TMCB ESI1(10)

AS A LOW OR ES1 IS BRD OR IRCD RTT DOES NOT GET TO TMCE AS R HIGH.

T BIT TRAP AND RTT

JF _THE INSTRUCTION AFTER THE
EITHER IRCD RTT DOES NOT GO L
TMCB E74(11) OR TMCB E74 IS B

ILLEGAL INSTRUCTIONS _
THIS TEST ENSURES THAT ILLEGAL OP_CODES TRAF T0 LOCATION 10.
ONLY THOSE OP CODES THAT HAVE A SINGLE BIT THAT

DISTINGUISHES THEM FROM R LEGAL INSTRUCTION WILL BE TESTED.

PRIORITY ARBITRATION

THIS TEST ASSURES THAT ERCH NECESSARY INPUT TO AN HONOR FLRG
CAN DISABLE THART FLAG.

ERCH SECTION WILL PERFORM A SETUP SO THRT R TIGHT ERROR LOOP
CAN BE OBTRINED.

RTT DOES NOT GET EXECUTED THEN
gg OR IT DOES NOT GET TO

PAGE 15
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THE FOLLOWING IS A TABLE OF CONTENTS OF THIS TEST:
SECTION NUMBER LEVEL UNDER TEST DISABLING FUNCTION
1 PIR 1 BR 4
e PIR 1 SL YELLOW
3 PIR 2 SL YELLOW
Y4 PIR 3 SL YELLOW
S BR 4 PIR 4
b BR 4 PIR §
7 BR 4 BR S
8 BR 4 PIR &
S BR 4 PIR 7
10 PIR 4 BR §
11 PIR Y4 BR 6
12 PIR 4 SL YELLOW
13 BR § PIR §
14 BR § PIR 6
1S BR § PIR 7
16 PIR S BR 6
17 PIR § SL YELLOW
18 BR 6 PIR 6
13 BR & PIR 7
c0 PIR b SL YELLOW
el PIR 7 SL YELLOW

4&45

4649

4748

4807

4837

4895

CO3

TEST 50 GPR SET 1 SELECT TEST
THIS TEST FIRST ENSURES THAT PSW BIT 11 SETS AND CLEARS.
IT THEN ENSURES THAT GRAC GOREG SET 1 AND GSREG SET 1 GOES
HIGH FOR THE MUX SELECTS LL,LH,AND HL.
MUX SELECT WH WILL BE TESTED IN SUPERVISOR MODE.
TEST 51 REGISTER SET 1 STUCK BIT TEST
THIS TEST ENSURES THAT ALL BITS IN GPR’S R10 THRU RIS WORK
TEST 52 PSW WIGH BYTE BIT TEST

THIS TEST ENSURES THAT THE PRESENT AND PREVIOUS MODE BITS OF THE PSW
CAN BE SET AND CLERRED AND THAT THEY RRE NOT STUCK TOGETHER.

TEST 53 SP SELECTION TEST IN SUPER AND USER MODE

THIS TEST ENSURES THAT THE CORRECT STACK PQINTERS RRE
SELECTED IN SUPERVISOR AND USER MODE

TEST S4 SUPER AND USER SP BIT TEST

THIS TEST ENSURES THAT THE SUPERVISOR AMD USER STACK PCINTERS
OON'T HAVE ANY STUCK BITS.
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|

4933

4931

5023

5027

5074

5030

519

TEST 55

TESY 56

TEST §7

TEST 60

TEST 6!

TEST &2

DO3

MTP%DMOXDF6#PREVIOUS MODE (SUPER*USER)

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

MFPRDMO®DF6#PREVIOUS MODE SUPER
THE ONLY POSSIBLE WAY THIS TEST CAN FARIL IS THAT
IRCC DMO (MFP+MTP) DOES NOT GO HIGH ON MFP,

THIS WILL ONLY HAPPEN IF THE IR DECODE ROM HRS
AR BAD FIELD (R(MFP+MTP)).
UPRD 7 IN USER MODE

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

DeCDOC VER 00.04 08-JUL-75 09:38

IF PDRD PSI4(1) DOES NOT GET TO THE GSAM(ON GRAC)
THE TEST WILL BLOW UP.

SPL*SUPERVISOR MOOE

THIS TEST ENSURES THRT SPL DOES NOT LORD THE PSW IN SUPER+USER MCOE.
PSW CLOCKING TEST

THIS TEST ENSURES THRT RLL THE BITS IN THE PSW GET LOADED WHEN THE
FOLLOWING SIGNALS ARE TRUE

1) LOAD PS*KERNEL MOOE, RND 2) LORD PS*KERNEL DATI.

IT ALSQ ENSURES THAT THE PRESET LOGIC ON BITS 1I, 12, 13,
14, AND 1S FUNCTIONS PROPERLY.

FOLLOWING IS A TABLE TO DESCRIBE THE PSW FOR ERCH SECTION
SECIION PSW AT START PSW ON STK(OR VECTOR) EX’EC PSW

000XXX 174XXX 1749XXX

2 174XXX 000XXX 174XXX

3 O40XXX 134XXX 1 74XXX

4 1H4XXX 00axXxXx 030XXX

) 030xXX 000XXX 000XXX
LLEGAL HALT

THIS TEST ENSURES THART R HALT IN SUPER OR USER MODE WILL TRRP TO
LOCATION 4.

IF BENG FRILS EXECUTION hOULD GO TO FET.04 WHICH WOULD
CRUSE THE HALT T0 LOOK

LIKE_A NOP.
IF TMCE SET CONF GOES LOH THE PROCESSOR WILL HALT AT LOCALOCRTION 1S.

THE CPU ERROR REGISTER BIT 7 IS ALSO TESTED HERE.
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POP 11/70 CPU DIAGNOSTIC PART 2 DeCDOC VER 00.04 0B-JUL-7S 09:38 PAGE 18 SE0 0030
| 5229 TEST 63 WAIT

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

THEN THE T BIT IS ENRBLED TO ENSURE THAT THE INTERRUPT
OCCURS AND NOT THE T BIT TRAP.

5289 THE NEXT & TESTS USE MEMORY mmcensm xr THESE TESTS ARE NOT 10
BE EXECUTED, THEN SWITCH 3 SHOULD BE P
IT SHOULD BE REMEMBERED THAT R FRILURE m mese TESTS
COULD BE DUE TO MEMORY MANAGEMENT.

FRRRERERREREERREEEE I E RT3 393933 30 33 330 03 3038 96 36 36 30 36 3 2 3 %

! 5235 MEMORY MANAGEMENT SETUP
1 HHHHHHEHHEEHHUHHEHHEHEHHE R R R AR AR AR

5297 THIS ROUTINE SETS UP THE KERNEL AND SUPERVISOR PAR’S AND
PDR'S TO MAP VIRTUAL ADDRESSES TO THE SAME PHYSICAL ADDRESSES.

8338 TEST 64 MEMORY MANAGEMENT ABORT

THIS TEST SETS UP PDRE TO CRUSE A _MEMORY MANAGEMENT ABORT.
IF TMCC ARERF(1) DOES NOT GO HIGH IT WILL LOOK LIKE THE TRAP FAILED.

IF TMCC RABORT DOES NOT GO HIGH THE TEST WILL NOT TRAP AT ALL.
IF TMCB SEGT DOES NOT GO LOW R TRAP TO 4 WILL OCCUR.

IF TMCE CACHE BEND DOES NOT GO HIGH A TRAP TO 350 WILL OCCUR.
5383 TEST 65 MEMORY MANAGEMENT TRAP

THIS TEST ENSURES THAT THE MEMORY MANAGEMENT TRAP LOGIC WORKS.
IF TMCA HONOR SEGTF DOES NOT GO LOW OR DOES NOT GET THRU
TO TMCB BRQG TRUE THE TRAP WILL NOT OCCLUR.

IF _TMCB SEGT DOES NOT GO LOW BEN13 WILL FRIL TO BRK.20.
THE FLOW WILL THEN GO TO RTI.60 WHICH MERANS AN RCKNOWLEDGE
IS NEVER GIVEN AND THE PROCESSCR WILL HANG UP.

AN INSTRUCTION IS THEN EXECUTED THAT CRUSES A MEMORY MANRGEMENT
TRAP ON THE SOURCE OPERAND BUT NOT ON THE DESTINATION.

S424 TEST 66 HON EXTISTANT MEMORY ABORT

THIS TEST ENSURES THRT A NON EXISTANT MEMORY
REFERENCE FUNCTIONS PROPERLY.

IF TMCC RERF(1) DOES NOT GO HIGH IT WILL LOOK LI
IF _TMCC ABORT DOES NOT GO HIGH THE RBORT WILL ST

KE THE RBORT FRILED.
ILL OCCUR,
BUT THE ERROR REGISTER WILL NOT BE LOARDED.
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5464

5645

5676

5699

5753

5798

TEST &7

TEST 70

TEST 71

TEST 72

TEST 73

TEST 74

NOTE:

FO3

DECDOC VER 00.04 08-JUL-75 09:38

KT BEND

THIS TEST ENSURES THAT TMCE KT BEND GOES LOW ON AN 0DD
ADDRESS ERROR, SL RED, AND NEXM. THIS IS DONE BY EXECUTING
AN INSTRUCTION FOR EACH OF THESE THREE CARSES THAT ALSO
CAUSES R KT ABORT. THE ABORT SHOULD NOT BE HONORED.

SL REGISTER COMPARATOR TEST 2

THIS TEST IS THE SAME AS TEST 153 EXCEPT IT TESTS THE ADDRESSES
ON EVERY PAGE. THIS IS DONE BY MAPPING I1/0 PRGE RDDRESSES 70
MEMORY IN KERNEL MODE. THIS MAKES THE I/0 PAGE INACCESSABLE

IN KERNEL MODE SO AN IOT INSTRUCTION IS USED TO RETURN TO
SUPERVISOR MODE WHEN THE I/0 PRGE IS NEEDED.

PS RESTORE

THIS TEST ENSURES THAT BEN6 WORKS ON R PS RESTORE.

THIS IS DONE BY SETTING THE STACK TO A NON RESIDENT PARGE
AND DOING A TRAP INSTRUCTION. WHEN THE PROCESSOR TRYS TO
PUSH THE OLD PSW ON THE STACK A KT ABORT WILL OCCUR.
SINCE IT WAS A KERNEL R6 OPERATION THIS WILL CRUSE BENI13
T0 GO TO STATE SER.O0 WHICH WILL' PUSH THE PSW AND PC INTO
LOCATIONS 2 AND O, AND THEN TRAP TO LOCATION M.

THE PSW IN LOCATION 2 SHOULD BE THE PSW BEFORE THE

TRAP INSTRUCTION AND NOT THE PSW IN THE TRAP VECTOR.

THE NEXT 4 TESTS USE CERTAIN FUNCTIONS IN THE CACHE.
ég ;ﬁ%SSNTESTS ARE NOT TO BE EXECUTED, THEN SWITCH 2 SHOULD

IT SHOULD BE REMEMBERED THAT A FAILURE IN THESE
TESTS COULD BE DUE TO THE CRCHE.

PARITY ERROR ABORT

THIS TEST ENSURES THAT A CACHE PRRITY ERROR FLAG CRUSES AN ABORT.

THIS IS DONE BY FORCING A PARITY ERROR ON AN EVEN WORD.
PARITY ERROR TRAP

THIS TEST ENSURES THAT A PARITY TRAP FUNCTIONS PROPERLY.
THIS IS DONE BY MAKING THE ODD WORD HAVE BAD PARITY.

:F THE TRAP DOESN’T OCCUR THEN THE PROBLEM IS ON TMCA.

IF A TRAP OCCURS TO THE WRONG VECTOR THE PROSLEM COULD BE
ON TMCR OR UBCB.

MEM MGT AND PE TRAP PRIORITY ARBITRATION

THIS TEST ENSURES THAT THE ARBITRATION LOGIC WORKS FOR MEMORY
MANAGEMENT AND PARITY ERROR TRAPS.

BOTH SWITCHES 3 AND 2 MUST BE DOWN TO EXECUTE THIS TEST AND
THE NEXT TEST.

PRGE 19

SEQ 0031
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6146

5918

S938

S5
6011

TEST 7S

TEST 76

GO3

DECDOC VER 00.04 08-JUL-7S 09:78

THE NEXT TEST USES THE MAPPING BOX AND THE CACHE TO
GENERATE A PARITY ERROR ON THE UNIBUS. SWITCHES 3, 2 AND
1 MUST BE OFF TO EXECUTE THIS TEST.

UNIBUS PRRITY ERROR

THIS TEST MAKES A REFERENCE TO MEMORY THRU THE MRPPING

BOX THRT WILL CAUSE A PARITY ERROR. IF THE ABORT DOESN’T

HAPPEN THEN THE PROBLEM IS ON UBCB.

NOTE: MAP REGISTER O AND 1 ARE NOT USED INCASE THE PROGRAM
IS RUNNING UNOER RCT1l.

OPERATOR INTERVENTION TEST

THIS TEST ENSURES THAT THE RESET AND WARIT FLOWS PUT RO

AND THE PC IN THE LIGHTS. THE TEST IS ONLY EXECUTED ON

PRSS | AND CAN BE DISABLED ALTOGETHER WITH SWITCH O.

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

THE WAIT IS EXITED BY TYPING A CHARRCTER
ON THE TERMINAL.

F I 34 3000 306 36 30 3 3636 06 38 36 36 96 38 3036 96 36 3t 36 96 38 96 38 3t 36 96 3 6 36 96 30 3 36 3¢ 36 3 38 3 36 3 36 3% 36 36 36 36 3 36 3 36 3 3¢ 3% 36 3% %

END OF PASS ROUTINE
BRI EIRIH IR IR IR I 3R I RIS

INCREMENT THE PASS NUMBER (SPASS)

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

TYPE "END PRSS #XXXXX TOTAL NUMBER OF ERRORS SINCE LAST REPORT YYYYY"
WHERE XXXXX AND YYYYY ARE DECIMAL NUMBERS

IF SWl2=1 INHIBIT TRACE TRAP

IF THERES A MONITOR GO TO IT

IF THERE ISN'T JUMP TO LOOP

FERREEEENERE I I 03036 3 3 3 390 3363 00 6 366 3 00 3 36 00 36 06 30 36 30 36 36 36 36 9 36 36 36 36 3% 36 6 3 %

SPURIOUS ERROR HANDLER
FRERERSFHRHEIIRA I I IR I M R

6076

blw?7

THIS ROUTINE .S ENTERED BY AN UNEXPECTED TRAP T0 4 OR 11M.
IF SWITCH éa As OFF, AN gaaon MESSAGE THS gnnon REGISTER,
THE ERROR PC, AND THE TEST NUMBER ARE tYPED OUT.

IF SWITCH I3 IS ON, ONLY THE ERROR MESSAGE WILL BE TYPED.

PAGE 20
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F0 T 330 36 3 06 36 3638 0036 3 30 36 36 90 98 30 36 6 36 36 90 3638 96 38 4 36 38 36 3636 96 38 6 08 36 30 3098 96 3 38 36 96 36 96 38 36 34 38 38 9 36 % 3 3%

SCOPE HANDLER ROUTINE
BB BT I BB I3 303606 00036003 00030 0600 0030 00 S 03 00 3036 3 3

2 1S RRE SRR TR A W DS

6215  AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAY(15:08)
THE §ulrfg opfxongspnovxoeo BY THIS ROUTINE ARE:

21 INHIBIT ITERATIONS

SW03=1 LOOP ON ERROR

ggee:x LOOP ON TEST IN SWR<7:0)

SCOPE ; SCOPF=10T

303036 306 30 36 36 36 90 38 36 36 36 3636 36 6 36 3636 36 3636 36 36 396 36 36 96 36 36 3 96 3 36 36 36 36 36 36 96 38 36 36 36 36 38 3 3 36 3 3¢ 3 38 3¢ % 3 3 3% 3 3 3%

ERROR HANDLER ROUTINE
3R I I I T I3 I I 36T 3 3 I 3 3 I 3 3 R 3 3 2 3

6279 THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND_THE ERROR COUNT,
SAVE THE ERROR ITEM NUHBER AND THE ADDRESS OF THE ERROR CALL
AND GO TO ETYPDM ON ERROR
THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
SW1S=1 HALT ON ERROR

SWi13=1 INHIBIT ERROR TYPEOUTS
SWi0=1 BELL ON ERROR
SW09=1 LOOP ON ERROR

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

330303003630 3030 06 36 96 3600 36 90 36 06 36 36 36 36 38 36 36 90 36 96 36 3036 3 96 36 36 3 36 36 96 38 96 36 36 36 96 3696 3¢ 30 36 JH 96 36 36 3 36 3 36 36 06 36 3 36 3 3

ERROR MESSAGE TYPEOUT ROUTINE
3R I I NI IR I3 3 3 I B R

6329 THIS ROUTINE USES THE "ITEM CONTROL BYTE™ (SITEMB) TO DETERMINE WHICH
ERROR 1S 7O BE REPORTED. IT THEN OBTAINS, FROM THE “ERROR TRBLE™ (SERRTB),
AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

™ >
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6371

6489

6527

6588

I03

F30 30300030 36 30 96 30 00 363006 30 38 6 38 6 3696 36 9 36 0 36 96 38 36 30 3 30 38 3% 6 36 3 36 36 38 36 36 36 30 36 30 36 96 38 9 36 3 36 36 30 38 36 3% 96 3¢ 3 3% B 3

STRCK LIMIT TEST TYPE OUT ROUTINE
3333 SRR NI I I I 00 I3 030 33 NI 300 33690 I T 33 33 R

6372 THIS ROUTINE TYPES THE ADDRESS AND STACK LIMIT REGISTER
VALUES THAT FRILED IN TEST 153 OR 201 IN OCTARL AND BINARY.

F 3030963638 36 36 36 36 96 36 30 36 3096 36 36 36 36 3 36 0 36 6 36 38 36 96 36 36 36 36 30 3¢ 98 38 3 38 36 36 36 38 96 36 98 36 36 38 36 36 36 96 3¢ 36 3¢ 9 36 36 3¢ 3 3 3 3 %

MONITOR RESTORE ROUTINE
3336 03B 0 I IE 0 0063 0036 T 0003 I 0 33 030 30 33 33 3

6490 THIS ROUTINE IS ENTERED BY TYPING R CHARACTER ON THE KEYBOARD
IF THE CHARACTER IS NOT R CTRL C EXECUTION IS RETURNED TO THE
TEST_FOLLOWING THE ONE THAT WAS INTERRUPTED.

IF IT IS A CTRL C THE MONITOR IS RESTORED AND THE
PROCESSOR HALTS.

HE R R E IR I3 I3 302323020630 3 390 3 30 3 303 96 38 96 36 36 36 3 36 9 36 3 06 3% 36 3% % %

CHECK TEST SEQUENCE ROUTINE
HHHHEHHEHEHHEHHHE O R R AR R R R R £

6528 THIS ROUTINE IS CALLED IN THE SCOPE ROUTINE. IT VERIFYS
THAT A TEST HAS NOT BEEN SKIPPED.

F 32330 303006 30 30 3 30 3 06 36 36 30 36 36 96 3 36 36 36 36 96 36 36 36 36 36 6 36 36 36 36 96 36 96 36 36 36 96 36 36 36 38 38 36 30 3636 36 36 3 36 3% 3 36 34 36 3t 3¢ 3

TYPE ROUTINE
BRI EHEOHHH O HEH RO R R R AR R

6590 ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE KITH A O BYTE.
THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS RFTER A LINE FEED.

NOTEL: SNULL CONTRINS THE CHARACTER TO BE USED RS THE FILLER CHARACTER.

6593 NOTE2: SFILLS CONTRINS THE NUMBER OF FILLER CHARACTERS REGUIRED.
NOTE3: SFILLC CONTRINS THE CHARACTER TO FILL RFTER.

CALL:
1) USING A TRAP INSTRUCTION

TYPE , MESADR ; ;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING

TYPE
MESADR

2) USING 8 JSR INSTRUCTION

S,~(SP) ; PUSH PROCESSOR STATUS WORD ON THE STACK

P
JSR PC,STYPE ,,CRLL TYPE ROUTINE
MESADDR ; ; FIRST ADRESS OF MESSAGE

PAGE 22
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6661

6739

JO3

63030 390 38 36 36 96 38 36 30 96 36 90 38 30 3630 30 36 30 30 30 96 30 30 90 96 36 38 36 38 36 30 30 38 30 36 96 36 30 38 36 30 96 36 96 3 36 36 38 96 38 96 3¢ 6 3 % 36 98 3 % 3 %

BINARY TO OCTAL (ASCII) AND TYPE
R R RN IO R X R

6663 *3 H ENE IS USEB TO _CHAN E R 16-BIT BINARY NUMBER TO A &-DIGIT
L (RSCII) NUMBER AND TYP
g;lfOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
MOV NUM, - (SP) ,,NUMBER TO BE TYPED
TYPQS ,,CQLL YPEOU
.BYTE N ,, 1 70 5 FOR NUHBER OF DIGITS TO TYPE
.BYTE M OR 0

1=TYPE LEADING ZEROS
,,D-SUPPRESS LERDING ZEROS

$TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

§TYPOS OR STYPOC
CALL:

MOV NUM, - (SP) : sNUMBER TO BE TYPED
TYPON :1CALL FOR TYPEOUT
g;zfoc---snren HERE FOR TYPEOUT OF A 16 BIT NUMBER
" MOV NUM, -(SP) . sNUMBER YO BE TYPED
TYPOC : sCALL FOR TYPEOUT

R HEHN R TR AT IR0 JE 33000 3 0036 30 38 30 38 36 36 90 36 30 36 36 30 3 36 3 36 36 3¢ 3t 36 3 3¢

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
I I I 03I I3 I3 0 I 3 3633 3 I 3 33

6741 THIS ROUTINE IS USED TO CHANGE R 16-BIT BINARY NUMBER TO A S-DIGIT
SIGNED DECIMAL (RSCII) 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) : sPUT THE BINARY NUMBER ON THE STACK
TYPDS :2GO TO THE ROUTINE

08-JUL-7S 09:38
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6807

6822

6837

SIS I3 30 0636 0630 3606 36 30 36 38 36 36 30 6 36 96 36 38 36 36 36 96 36 30 36 36 98 36 36 36 36 96 36 36 36 36 30 36 36 36 36 9 38 9 36 3 36 36 3 36 98 36 3¢ 3% 3 % %

TRAP DECODER
B3I T I 33 36T 036 0 30 0363 3 30T 0 30 30 3030 33 33 3 3 303 3 3 3

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 OBTARINED IT WILL
GO TO THAT ROUTINE.

B3I 303 230 33006 306 3 30 369038 90 38 36 36 36 36 96 36 96 36 96 36 98 36 36 38 36 36 26 38 36 36 38 36 36 36 36 36 36 96 3¢ 9636 3 96 3¢ 36 36 3¢ 36 3 3% O 3¢ 3 3t

TRAP TABLE
6 3630 600 36 36 38 30 3 36 38 96 3 36 36 6 36 36 36 6 36 96 36 96 38 96 96 96 36 36 96 3t 36 3 3 36 36 36 96 3¢ 36 36 36 36 36 36 30 3 9606 3 3 36 9 36 3 36 30 36 36 3 36 2

6824 THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
BY THE "TRAP™ INSTRUCTION.

33220063 06 3 3806 306 6 30 36 30 36 06 36 3636 36 36 30 36 26 36 06 36 36 36 36 36 3 36 36 36 36 36 36 36 36 36 9 36 36 3 30 36 36 36 3 36 36 3 3 3 3 3¢ % 3¢

POWER DOWN AND UP ROUTINES
R I I I I I R

08-JUL-75 09:38
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DEKBBC.P11 SEQ 0037
1
2
3
]
& .TITLE PDP 11,70 CPU DIRGNOSTIC PART 2
7 - #COPYRIGHT (C) AUGUST 21,1975
8 :¥DIGITAL EQUIPMENT CORP.
13 *nnvnnno MASS. 01754
{é ;Pnocann BY DONALD W. MONROE
13 *THIS PROGRAM WAS ASSEMBLED usxnc THE PDP-11 MAINDEC SYSMAC
{g 1PRCKQGE (MAINDEC-11-02QAC-RS).
16 000001 §TN-
17 177400 $SWR=177400
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DEKBBC.PI11
i8
:
gé SBTTL OPERATIONAL SWITCH SETTINGS
23 ;* SWITCH USE
4 ¢ -
25 . ¥ 15 HALT ON ERROR
2b L ¥ 14 LOOP ON TEST
27 ' ¥ 13 INHIBIT ERROR TYPEOUTS
28 s ¥ 12 INHIBIT TRACE TRAP
29 s ¥ 11 INHIBIT ITERATIONS
30 s ¥ 10 BELL ON ERROR
31 s ¥ 9 LOOP ON ERROR
32 s ¥ 8 LOOP ON TEST IN SWR<7:0»
33 : ¥ 7 NOT USED
M %’ 6 SKIP BR6 TEST
35 s ¥ g SKIP 8BRS TEST
36 ‘¥ 4 SKIP BR4Y TEST
37 ¥ 3 DISABLE MEMORY MANAGEMENT TESTS
38 ‘¥ 2 DISABLE CACHE TESTS
39 L ¥ 1 DISABLE MAP BOX TEST
40 s ¥ 0 DISABLE OPERATOR INTERVENTION TEST

SEQ 0038
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POP 11,70 CPU DIAGNOSTIC PART 2 MACY1l 27(732) 21-DEC-76 16:00 PAGE 4

DEKBSC.P11 OPERATIONAL SWITCH SETTINGS SEG 0039
4]
:g .SBTTL BASIC DEFINITIONS
4 . #INITIAL ADDRESS OF THE STACK POINTER #%¥ 1100 *#¥
45 001100 §TACK=" 1100 ; ;FIRST ADDRESS OF THE STACK
4 oot 00 KERSTK= ngCK ;;KERNEL grncx
4 00 SUPSTK= STACK-200 : $SUPERVISOR STACK
:g 000600 USEST5= s;ncxégog ;;ugsn srngKN . "ROR CA
c0 ) ou}v o¥’ COPE E;BQEIE BEF N*¥}8N SF COSE SQtt
51 177776 PS= 177976 } 'PROCESSOR STATIIS WORD
52 .EQUIV PS,PSW
83 177774 TKLMT= 177774 : sSTACK LIMIT R GI?TER
g4 - 177272 IRG= 177772 ' 'PROGRAM INTERRUPT REQUEST REGISTER
55 177570 SWR= 177570 : 'SWITCH REGISTER
gg 177570 DISPLAY=SWR
5z s ¥MISCELLANECUS DEFINITIONS
59 000011 AT= 11 :;CODE FOR HORIZONTAL TAB
60 000012 LF= 12 + 1CODE LINE FEED
3 000015 CR= 15 - 1CODE CARRIAGE RETURN
Eg 000200 CRLF= 200 :1CODE FOR CARRIAGE RETURN-LINE FEED
b4 - ¥GENERAL PURPOSE REGISTER DEFINITIONS
65 000000 RO= %0 . sGENERAL REGISTER
bb 000001 Rl= %1 s »GENERAL REGISTER
67 000002 Re= %2 : 1GENERAL REGISTER
68 000003 R3= %3 : +GENERAL REGISTER
69 000004 Ry= %4 : GENERAL REGISiSR
70 000005 RS= %5 s \GENERAL REGISTIR
71 000006 Rb= 76 s :GENERAL REGISTER
72 u000a? R7= %7 + *GENERAL REGISTER
73 .EQUIV RO,RI0 ' 1GENERAL REGISTER
74 .EQUIV RI.R1l : :GENERAL REGISTER
75 .EQUIV R2,RI2 s sGENERAL REGISTER
76 "EQUIV R3R13 : :GENERAL REGISTER
77 .EQUIV R%R1Y4 s GENERAL REGISTER
78 "EQUIV RS.RIS : \GENERAL REGISTER
79 .EQUIV Rb,SP : :STACK POINTER
80 .EQUIV SP)KSP : 'KERNEL STRCK POINTER
81 .EQUIV SP)SSpP : *SUPERVISOR STACK POINTER
82 .EQUIV SP,USP : USER STACK POINTER
ga .EQUIV R7.PC : 'PROGRAM COUNTER
85 : ¥PRIORITY LEVEL DEFINITIONS
86 000000 PRO= O : :PRIORITY LEVEL O
87 000040 PRI= 40 : :PRIORITY LEVEL |
8s 000100 PR2= 100 : 'PRIORITY LEVEL 2
89 600140 PR3= 140 P IPRIORITY LEVEL 3
90 000200 PR4= 200 - :PRIORITY LEVEL 4
91 000240 PRS= 240 : PRIORITY LEVEL S
92 000300 PRE= 300 : 'PRIORITY LEVEL &
33 000340 PR7= 340 : 'PRIORITY LEVEL ?

gg . ¥"SWITCH REGISTER" SWITCH DEFINITIONS
96 100000 SW15= 100000
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POP 11-70 CPU DIAGNOSTIC PART 2 MACYLl 27(732) 21-DEC-76 16:00 PRGE S

, DEKBBC.PI11L BRSIC DEFINITIONS 3EG 0040
97 040000 SWl4= 40000
39 020000 SW13= 20000

! 99 010000 SWi2= 10000

. 100 004000 SWil= 4000

! 101 002000 SWi0= 2000

‘ 102 001000 SW0S= 1000
103 000400 SWO8= 400
104 000200 SW0?= 200
108 000100 SWhe= 100
106 000040 SWOS= N0
107 000020 SWi4= 20
108 000010 SWO3= 10
109 000004 SWo2= 4

! 110 000002 SWol= 2
111 000001 SWoo= |

1 112 .EQUIV SW09,SW9
113 (EQUIV SW08, Sk
114 .EQUIV SW07,Si7
115 JEQUIV SWOS6,
116 .EQUIV  SWOS, SWS

i 117 EQUIV SWOM, SWH
118 EQUIV SWO3,Sk3
118 .EQUIV SWQ02,
120 .EQUIV SuO], Skl
iSé EQUIV SWOO, SWO
123 - #DATA BIT DEFINITIONS (BITOO TO BITIS)
124 100000 BIT1S= 100600
125 040000 BIT14= 40000
126 020000 BIT13= 20000
127 010000 BITl2= 10000
128 004000 BITIl= 4000
129 002000 BITI0= 2000
130 001000 BITOS= 1000
131 000400 BITO8= 400
132 000200 BITO?= 200
133 000100 BITO6= 100
1M 000040 BITOS= 40
135 000020 BITO4= 20
13 000010 BITO3= 10
137 000004 BITO2= &
138 000002 BITOl= 2
129 000001 BITOO= |
140 .EQUIV BITD9,BITY
141 .EQUIV BIT08,BIT8
142 .EQuIvV BI107,BIT17
143 .EQUIV BIT06,BITE
144 .EQUIV BI10S,BITS
145 .EQUIV BITO0Y,BITH
146 .EQulv BIT03,BIT3
147 .EQUIV BITO2,BIT2
i48 .EQUIV BITO1,BITI
i;g .EQUIvV BIT0O0,8IT0

18] . #BASIC “CPU” TRAP VECTOR ADDRESSES
182 000004 ¢RRVEC= 4 + s TIME OUT AND OTHER ERRORS
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DEKBBC.P11

172
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e
e’s

BRSIC DEFINITIONS

000010
000014
000014
000014

:

Q00034
000080
000064
000114
000240
000250

l
1

177764
177786

d &

177572
177574
177576
172516

177600

RESVEC=

TBITVEC=

TRTVEC=
8PTVEC=

CO4

21-DEC-76 16:00 PRGE &

10
14
1N
14

I0TVEC= 20

PWRVEC=
EMTVEC=

4
30

TRAPVEC=34
60

TKVEC=
TFVEC=
CACHVEC=
PIRQVEC=
MMVEC=

.SBTTL

LORDRS
HIRDRS
MERR

HITMIS

.SBTTL

SIZELO =
SIZEW]

SYSTID
CPUERR

64

114
240
250

CRCHE

177740
177742
177794
177746
177780
177752

;;§§§ES¥$D AND ILLEGAL INSTRUCTIONS

L)

s s TRACE TRAP

s s BREAKPOINT TRAP (BPT)

s s INPUT/QUTPUT TRAP (I0T) #a#SCOPE#%
s s POWER FRIL

+ sEMULATOR TRAP (EMT) 2%ERROR%#
:;“TRAP™ TRAP

;: TTY KEYBORRD VECTOR

;:TTY PRINTER VECTOR

: :CACHE ERROR INTERRUPT VECTOR

: : PROGRAM INTERRUPT REQUEST VECTOR
: : MEMORY MANAGEMENT VECTOR

REGISTER DEFINITIONS

:sLOWER 16 BITS OF ADDRESS THAT CAUSED ERROR
: (UPPER SIX BITS OF ADDRESS THAT CAUSED ERRCR
! {CACHE ERROR REGISTER

! IMEMORY CONTROL REGISTER

: I MEMORY MAINTENENCE REGISTER )

: THIT MISS REGISTER =1% IMPLIES WIT IN CRCHE

CPU REGISTER DEFINITIONS

177760
177782

177764
177766

;;MEMORY SIZE REGISTER NUMBER TC PUT INTO R PAR
::T0 GET TO THE LRST 32 WORDS OF MEMORY

ssHIGH SIZE REGISTER, RESERVED FOR FUTURE USE

;s CURRENTLY ALL ZERO

::SYSTEM ID REGISTER

1;CPU ERROR REGISTER HOLDS CONDITION THAT CRUSED
1 THE TRAP TQ ERRVEC (000COW)

.SBTTL MEMORY MANAGEMENT DEFINITICNS

; ®MEMORY MANARGEMENT STATUS REGISTER RODRESSES

MMRO=
MMR1=
MMRC=
MMR3=

.EQUIV MMRQ, SRO
.EQUIV MMR],SRI
.EQUIV MMR2,SR2
.EQUIV MMR3,SR3

177572
177574
177576
172516

; #USER "I" PRGE DESCRIPTOR REGISTERS

UIPCRO=

177600

SEQ 004!
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' POP 11,70 CPU DIAGNOSTIC PART 2 MACY1l 2
MEMORY MANRGEMENT DEFINI

DEKBBC.PLI

3

ot Pt Pt Pract Pt Pt Pt Pt P Pt

oD Y
8«0@ ~NonLwmnor—-0

221
222

. A - p——

177646
177650
177852
177654
177656

177660
177662
177664
177666
177670
177672
177674
177676

172200
172202
172204
172206
172210
172212
172214
172216

172220
172222

UDPDRO= 1

UDPDR]=
UDPDR2=
UDPDR3=

UDPORG=
UDPDR?7=

; ®USER "1™ PAGE ADDRESS REGISTERS

UIPARO=
UIPAR]=
UIPRRZ=
UIPAR3=
UIPRARY=
UIPARS=
UIPRRG=
UIPAR?=

177640

; #USER D" PAGE RDORESS REGISTERS

UDPARQ=

177660
177662
177664
177666
177670
177672
177674
177676

; ¥SUPERVISOR “I* PRGE DESCRIPTOR REGISTERS

SIPDRO=
SIPDRI=
SIPDR2=
SIPDR3=
SIPDRY=
SIPDRS=
SIPDRb=
SIPDR7=

172200
172202
172204
172206
172210
172212
172214
172216

; #SUPERVISOR “D™ PAGE DESCRIPTOR REGISTERS

SDPDRO=
SDPDR1=

172220
172222

SEQ 0042




POP 11/70 CPU DIAGNOSTIC PART 2 MACY!l 27(732)
MEMORY MANRGEMENT DEFINITIONS

DEKBBC.P11

267

[(STA NI N
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172224
17222
172230

17855

172236

172240
172242
172244
172246
172250
172252
172254
172256

172260
172262
172264
172266
172270
172272
172274
172276

172300
172302
172304
172306
172310
172312
172314
172316

172320
172322
172324
172326
172330
172332
172334
172336

172340
172342
172344

SDPDR2=
SOPDR3=

i

EOY

21-DEC-76 16:00 PRGE 8

172224
172226

; ¥SUPERVISOR "I™ PAGE RDDRESS REGISTERS

172240
172242
172244

AR3= 172246

172250
i72ase
172254
172256

; #SUPERVISOR “D* PAGE ADDRESS REGISTERS

172260
172262
172264
172266
172270
172272
172274
172276

; HKGERNEL "I* PRGE DESCRIPTOR REGISTERS

KIPDRO=
KIPDRl=
KIPDR2=
KIPDR3=
KIPDRY=
KIPDRS=
KIPDR6=
KIPDR?=

172300
172302

172316

; BKERNEL “D™ PRGE DESCRIPTOR REGISTERS

KDPDRO=
KDPDRI=
KDPDRe=
KDPDR3=
KDPDRY=
KDPDRS=
KDPDR6=
KDPDR?7=

172320
172322
172324
172326
172330
172332
172334
172336

; ®)KERNEL "I PAGE ADDRESS REGISTERS

KIPRRO=
KIPARL=
KIPRR2=

172340
172342
172344

SEQ 0043
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POP 11-/70 CPU DIRAGNOSTIC PART 2 MACY1l 27(732) 21-DEC-76 16:00 PAGE 9

MEMORY MANRGEMENT DEFINITIONS

172346
172350
172352
172354
172356

172360
172362
172364
172366
172370
172372
172374
172376

170270

KIPRR3= 172346
KIPRRY= 172350
KIPARS= 172352
KIPRRb= 172354
KIPAR?= 172356

; #KERNEL D" PRGE RDDRESS REGISTERS

KDPRRO= 172360
KOPRR1= 172362
KOPAR2= 172364
KDPAR3= 172366
KDPARY= 172370
KDPRARS= 172372
KDPRRB= 172374
KDPAR7= 172376

.SBTTL UNIBUS MAP REGISTER DEFINITIONS

;#THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED ’'MAPLXX’
;#THE UPPER 6 BITS OF THE MAP REGISTERS RRE LABELED "MAPHXX®

MAPLOC = 170230
MARPHOD = 170202
MAPLOL = 170204
MRPHO1 = 170206
MRPLO2 = 170210
MAPHO2 = 170212
MAPLO3 = 170214
MAPHO3 = 170216
MAPLOY = 170220
MAPHOY = 170222
MRPLOS = 170224
MAPHOS = 170226
MAPLOE = 170230
MAPHOGE = 170232
MRPLO? = 170234
MAPHO? = 170236
MAPL1O = 170240
MAPHIO = 170242
MAPLI1 = 170244
MAPHIL = 170246
MAPL12 = 170250
MAPHI2 = 170252
MRPL13 = 170254
MAPH13 = 170256
MAPL 14 = 170260
MAPHIY = 170262
MAPLIS = 170264
MAPHIS = 170266
MAPL1G = 170270

SEQ 0044
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POP 11/70 CPU DIAGNOSTIC PART 2 MACY1l 27(732) 21-DEC-76 16:00 PARGE 10

DEKBBC.P!1 UNIBUS MAP REGISTER DEF INITIONS SEQ 0045
377 1720277 MAPH1E = 170272
378 170274 MAPL1? = 170274
379 170276 MAPH1? = 170276
380 170300 MAPL20 = 170300
381 170302 MAPASO = 170302
382 170304 MAPL21 = 170304
383 170306 MAPFS] = 170308
384 170310 MAPL22 = 170310
385 170312 MAPH22 = 170312
386 170314 MAPL23 = 170314
387 172316 MAPH23 = 170316
388 170320 MRPL2Y = 170320
399 170320 MAPHY = 170320
3%0 170324 MAPL2S = 170324
391 170326 MAPHSS = 170326
332 170330 MAPL2E = 170330
393 170332 MAPH2E = 170332
3% 170334 MAPL2? = 170334
3% 170336 MAPH2? = 170336
3% 170340 MAPL30 = 170340
397 170342 MAPA30 = 170342
398 170344 MAPLIL = 170344
399 170346 MAPH3]1 = 170346
400 170350 MAPL32 = 170350
401 170352 MAPH32 = 170352
402 170354 MAPL33 = 170354
403 170356 MAPH33 = 17035
40Y 170363 MAPLIY = 17035
405 170362 MAPH3Y = 170362
406 170364 MAPL3S = 170364
407 170366 MAPH3S = 170366
408 170370 MAPL36 = 170370
409 170372 MAPH36 = 170372
410 170374 MAPL37 = 170374
411 170376 MAPH37 = 170376
412 .EQUIV MAPL0O,MAPLO
413 .EQUIV MAPHOO, MAPHO
414 "EQUIV MAPLOIL,MAPLL
415 "EQUIV MAPHO1,MAPA]
416 "EQUIV MAPLO2,MAPL2
417 "EGUIV MAPHOZ.MAPH2
418 "EQUIV MAPLO3,MAPL3
419 "EQUIV MAPHO3, MAPH3
420 .EQUIV MAPLOY,MAPLY
421 "EQUIV MAPHOY, MAPHY
422 "EQUIV MAPLOS,MAPLS
423 'EQUIV MAPHOS, MAPHS
424 "EQUIV MAPLOG,MAPLG
425 "EQUIV MAPHOG, MAPHE
4h "EQUIV MAPLO?.MAPL?
427 .EQUIV MAPHO7, MAPH?
428
429
430
431

432 172544 PLKC=172544
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DEKBBC

PDP 11,70 CPU DIAGNOSTIC PART 2 MACY!Ll
P11 UNIBUS MARP REGISTER DEF

4
IN

000000

000200
000200 000137 004740

000204
000046
00004 036160
000052
000052 000000
000204

HO4

(732) 21-DEC-76 16:00 PAGE 1l
ITIONS

.SBTTL TRAP CATCHER

=0
;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTRIN R “,42,HALT"
t ¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
;#LOCATION O CONTAINS O TO CATCH IMPROPERLY LOROED VECTORS

.SBTTL STARTING RDDRESS(ES)
.=200

.
]
L]
’
1]
.
’
.
’
L)
9
.
’
.
’

JMP J4START s JUMP TO STRRTING ADDRESS OF PROGRAM
i************ii********i**!*l*iiii*i*****ii***i****iff**§§***§i
.SBTTL RCT11 HOOKS

*THE FOLLOWING LOCARTIONS ARE SETUP TO BE USED WITH ACTII

:%ggﬂg}O#HESPHIEL CONTRIN THE ADDRESS OF THE LOCICAL
s #LOCATION 82 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS

s $AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING VARIOUS BITS
:%TO A ONE OR A 2ERO. THE BITS USED AND THERE MEANING ARE:

™
d BIT 15=] PROGRAM SHOULD BE POWER FAILED WHILE RUNNING
: =0 NO POWER FRIL DESIRED
¥ BIT 14=] PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT
: =0 RUN TIME IS NOT MEMORY SIZE DEPENDENT
¥ BITS 13-0 MUST BE ZERO’S
§SVPC=. ; ;SAVE LOCATION COUNTER
=46 :SET LOCATION COUNTER
"MORD  SENDAD $iSET LOC.46 TO ADDRESS SENDAD
.=52 ,,SET LOCATION COUNTER
.WORD O +3SET LOC.S2 TO

0_ZERO
.=3SVvPC ;+ RESTORE LOCATION COUNTER

SEQG 0046
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001100

000
000000
000000
000000

000000

RCT11 HOOKS

000000 000000

000377

104

21-DEC-76 16:00 PAGE 12

5o RRRERERRRIRIEEREI IR N NIRRT NIRRT RN REIEEEEELREEENR

.SBTTL COMMON TRGS

; #THIS TABLE CONTRINS VARIOUS CCMMON STORAGE LOCATIONS
; ®USED IN THE PROGRAM.

.=1100

SCMTAG:
$PASS:;

STSTNM: .
SERFLG: .
SICNT: .

BYTE
SFILLS: .BYTE
SFILLC: .BYTE
STPFLG: .BYTE
GAD: .WORD
SREGO: .WORD
SREG1: .WORD
$REG2: .WORD
STMPO: .WORD
$TMPl: .WORD
S$TMP2: .WORD
$TMP3: .WORD
STIMES: O
SESCAPE: 0
$8ELL: .ASCIZ
SQUES: .ASCII
SCRLF: .ASCII
SLF: .ASC1Z
SERPSW: .WORD
SSTSTNM: . WORD
SPR2: . WORD
SPRS: .WORD
SEPIRQ: .WORD
EISTKLM: . WORD
E2STKLM: . WORD
INTERS: .WORD

PQOODDHDDDQODDO
o
o

n

0000000 O0O0~No

207><377<377>
/%

<15
{12
0

0
PR2
PRS

0000

: s+ START OF COMMON TAGS

;s CONTAINS PRSS COUNT

: sCONTRINS THE TEST NUMBER

: ;CONTAINS ERROR FLAG

:+ s CONTAINS SUBTEST ITERATION COUNT
s s CONTAINS SCOPE LOOP

: sCONTAINS SCOPE RETURN FOR ERRORS
: s CONTAINS TOTAL ERRORS DETECTED

s sCONTAINS ITEM CONTROL BYTE

; ; CONTAINS MAX. ERRORS PER TEST

; ; CONTAINS PC OF LAST ERROR INSTRUCTION
; ;CONTAINS OF 'GOOD’ DARTA

: ;CONTRINS OF 'BAD’ DATA

; ;CONTRINS *GOOD’* DATA

; CONTAINS *BRD’ DATA

: sRESERVED--NQT TO BE USED

;3 TTY KBD STATUS

+; TTY KBD BUFFER

+; TTY PRINTER STATUS REG.

;s TTY PRINTER BUFFER REG.

; sCONTAINS NULL CHARACTER FOR FILLS
s sCONTRINS # OF FILLER CHARACTERS REQUIRED
;s INSERT FILL CHARS. AFTER A "LINE FEED"
s “TERMINAL AVAILABLE™ FLAG (BIT<07>=0=YES)
+ sCONTAINS THE FROM

«sWHICH (SREGO) WRAS OBTAINED

: ;CONTAINS ((SREGAD)+0)

-+ sCONTAINS ((SREGAD)+2)

; ;CONTRINS ((SREGRD)+4)

: ;USER DEFINED

s sUSER DEFINED

: s USER DEFINED

: sUSER DEF INED

s ;MAX. NUMBER OF ITERATIONS

; ;ESCAPE ON ERROR

:;CODE FOR BELL

: s QUESTION MARK

: s CARRIAGE RETURN

;:LINE FEED

:ERROR PSM

s TEST NUMBER STORAGE

sPRIORITY LEVEL 2

sPRIORITY LEVEL 5

:ERROR PIRQ

:STACK LIMIT REGISTER ERROR |
:STACK LIMIT REGISTER ERROR 2
+ADDRESS OF BRS INTER SUBROUTINE

SEQ 0047




POP 11,70 CPU DIAGNOSTIC PART 2 MACYLl 27(732)

DEKBBC.

P11

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

COMMON TRGS

000000
000000

000000

INTSVEC:

INTSST:
INTERG:

INTBVEC:

INTSST

RKVEC:
TMCS1:
TMVEC:
LKSTAT:
LKVEC:

PLKSTAT:

PLKVEC:

NEXTTST:

21-DeC-76
.WORD O
.WORD O

- WOR 8

- WOR

.WORD O

- WOR 572040
. WOR oM
.WORD 176700
.WORD 254
.WORD 177404
.WORD 220
.WORD 172440
.WORD 224
.WORD 177546
.WORD 100
.WORD 172540
.WORD 104
.WORD O

JO4

16:00 PAGE 13

S INTERRUPT VECTOR
BR S STATUS REG
QDDREi 8F BR INT RRUPT SUBROUTINE
NTERRUP
1BR 6 STATUS REG
RDDRES OF Rg STRTUS REGISTER
: ADDRES
: ADDRESS OF RP STQTUS REGISTER
s ADDRESS OF RP VECTOR
s ADDRESS OF RK STATUS REGISTER
QDDRESS OF RK VECTOR
s ADDRESS OF TM STATUS REG
;ADDRESS OF TM VECTOR
:ADDRESS OF LINE CLOCK STATUS REGISTER
:ADDRESS OF LINE CLOCK VECTOR
;ADDRESS OF PROG LINE CLOCK STATUS REG
:ADDRESS OF PROG LINE CLOCK VECTOR
:ADDRESS OF NEXT TEST

SEQ 0048




POP 11,70 CPU DIAGNOSTIC PART 2 MACY1l 27(732)
DEKBBC.PL1 COMMON TRGS

S46
847

5583 *No El:
*NOTEE

LB B 8

558 :

001272

001272
001274

001276
001300
001302
001304
001306
001310
001312
001314
001316
001320
001322
001324
001326
001330
001332
001334
001336
001340
001342
001344
001346
001350
001352
001354
0013%6
001360
001362
001364
001366
001370
001372
001374
001376

001400

$ERRTB:

ITEML:

ITEMZ:

ITEM3:

ITEM4:

ITEMS:

ITEMG:

ITEM?:

ITEM1O:

ITEMLL:

ITEMI2:

ITEMI3:

ITEMIY:

KOY

21-DEC-76 16:00 PAGE 1Y

5o RN I 2 30363000 3 300 00003030 36 00 00 00 06 36 30 36 36 96 06 30 36 36 36 30 98 30 30 3 30 36 30 36 30 36 6 06 3 30 24 0

.SBTTL ERROR POINTER TABLE

; #THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
:¥THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
lLOCﬂTION SITEHB THIS NUMBER INDICATES WHICH ITEM IN THE TQBLE I° PERTINENT.

IF SITEMB 1S O THE ONLY PERTINENT DATA IS (SERRPC

ERCH ITEM IN THE

; POINTS
,,POINTS
; POINTS
: iPOINTS

TRBLE CONTAINS 4 POINTERS EXPLQINED RS FOLLOWS:

T0 THE ERROR MESSAGE
T0 THE DATA HERDER
T0 THE DRTA

TO THE DATR FORMAT

;EITHER SPL FAILED OR BITS STUCK
ERRORPC SPL 5 PSW SPL 2 PSW TEST NUMBER
EXPECT ACTURL™ EXPECT ACTUAL
SERRPC $PRS, SERPSW, SPRZ , STMPO
:PRS LOADS OK BUT PR2 DOESN'T

;PR2 LOADS OK BUT PRS DOESN'T

;FORK A FAILEC .0 030.00
' ERRORPC_TEST NUMBER

s SERRPC, SSTSTNM

iFORK A’FRILED TO RSD.02

;RESET DID NOT WORK

;FORK A FAILED INTO TRP.Q2

;FORK R FRILED INTO WAT.OO

;FORK A FAILED TO MTP.00

;FORK A FAILED TO MFP.B0

;PCB DID NOT LORD FROM RS

;MARK DID NOT LORD SP PROPERLY

ERROR C SP TEST NUMBER
EXPECT ACTUAL

SERRPC SREG!,SREGO, SSTSTNN

SEQ 0049




PDP 11,70 CPU DIAGNOSTIC PART 2 MACY1l 27(732) 21-DEC-76 16:00 PAGE 15
DEKBBC.P11 ERROR POINTER TRBLE SEQ 0050

602 001402 043012 ITEMIS: EMIS :RS DID NOT LOAD PROPERLY
603 001404 043043 DH15 : ERRORPC RS TEST NUMBER
604 001406 043000 DTIH
605 001410 043124 ITEM1G: EMIB :FORK A FAILED TO RSD.0O
606 001412 042331 DHY
607 001414 042356 DTY
608 001416 04316l ITEML7: EMI7 :FORK A FAILED TO D67.01
609 001420 042331 DHY
610 001422 042356 DTY
611 001424 043245 ITEM20: EM20 sR1 SHIFTED RIGHT INSTERD OF LEFT
612 001426 042331 DHY
613 001430 042356 DTH
614 001432 043337 ITEM21: EM2I1 :R1 DID NOT SHIFT
615 001434 042331 DHY
616 001436 042356 DTY )
617 001440 043360 ITEM22: EM22 :R1 SHIFTED BUT CARRY DID NOT SET
618 001442 (042331 DHY
619 001444 042356 DTY
620 001446 043456 ITEM23: EM23 :R1 SHIFTED LEFT INSTERD OF RIGHT
621 001450 042331 DHY
652 001452 042356 DTY
623 001454 043547 ITEM24: EM2Y4 +SHIFT RIGHT DID NOT SIGN FILL
Bed 001456 042331 DHY
625 001460 042356 DTY
626 001462 043603 ITEM25: EM2S :R1 SHIFTED BUT DON’T KNOW WHERE
627 00144 043636 DH2S ERRORPC RS TEST NUMBER
628 EXPECT ACTUAL
629 DOI466 Q43712 DT25 SERRPC $TMPI, SREGL, SETSTNM
630 001470 043724 ITEM26: EM26 :SHIFT OK BUT CARRY’DID NOT LORD

| 831 001472 042331 DHY
632 001474 04235 OTY
633 001476 043765 ITEM27: EM27 :ASH.20 DID NOT LORD CC’S CORRECTLY
&34 001500 044774 DH42 E RORPC PSW TEST NUMBER
£35 EXPECT ACTUAL
636 001502 045052 DT42 SERRPC $TMPO, SERPSW, SSTSTNM
637 001504 044030 ITEM30: EM30 :R1 SHIFTED WiTH A SHIFT COUNT OF O
638 001506 042331 DHY

‘ 633 00ISI0 042356 DT4
E40 001512 044066 ITEM31: EM3I sASH.40 DID NOT LOAD CC’S CORRECTLY
641 001514 Q44774 DHY42

1 g42 001516 045052 DTY2
g43 001520 044131 ITEM32: EM32 :FORK A FAILED TO RSD.00

{ B44 001522 042331 DHY
g45 001524 042356 DTY
646 001526 044176 ITEM33: EM33 -STATE ASH.00 FAILED
g47 001530 042331 DHY

. B48 001532 (042356 DTY
543 001534 044214 ITEM34: EM34 :FORK B FRILED INTO MUL.0O
650 00153 042331 DHY
651 001540 042356 DTY
652 001542 044247 ITEM3S: EM35 :FORK B FAILED TO RSD.00
653 001544 042331 DHY
654 00IS4e 04235k DTY
6E5 001550 044375 ITEM36: EM36 :FORK A FAILED TO RSD.0O
eSE 001552 042331 OHY




Pil

001556
001560
001562
001564
001566
001570
001572
001574

001576
001600
001502

001604
001606
001610

00le6l2
001614
001616
001620
goiez22
00le24
001626
001630
001632
001634
001636
001640
001642
001644
001646
001650
0ol6Se
001654

001656
001660
001662
001664
001666
001670
001672
001674
001676
001700
001702
001704
001706
001710
091712
001714
001716
001720
001722
001724

ERROR POINTER TRBLE

044473
042331

044732
044744
044774

o4s0s2
045064
04s117

045230
J45246
04S117

Q45422
g4s462

045622
045644
g45S4H62
045622
045717
045462
g4se22
045752
Q45117
045230
045770
042331
042356
046046
045117
045230
046126
045117
045230
046205

PDP 11,70 CPU DIAGNOSTIC PART 2 MACY11 27(732)
DEKBBC.

ITEM37:

ITEM4O:

ITEM4L:

ITEMN2:

ITEM43:

ITEM4Y:

ITEMNS:

ITEM4G:

ITEMY7:

ITEMSO:

ITEMS]:

ITEMS2:

ITEMS3:

ITEMSH:

ITEMSS:

ITEMSE:

ITEMS?:

ITEMBO:

MOY

21-DeC-76 16:00 PRAGE 16

SEQ 0051

5537 :RACE EYS BAD (AFIROY(1)%MUL:ASHC+MFP))
DTY
55:0 sRACE E33 BAD (AFIROS(1)¥(MUL:ASHC+MFP))
DTY
EMY1 :RO 010 NOT SIGN FILL ON RIGHT SHIFT
DHY1 ER PC RO T NUMBER

EXPECT ACTUAL
DTY1 iERRPC STHPO SREGO, SSTSTNM
EM42 -BAD CC'S ON RIGHT SHIFT
DHY42 ERRORPC PSW TEST NUMBER

EXPECT ACTUAL
DTY2 SERRPC $TMPO, SERPSW, $STSTNM
EM43 :R0<0> 010 Not Go TO'RI<IS)
DHY3 sanonpc RO Rl TEST NUMBER

EXPECT ACTUAL EXPECT ACTUAL
DT43 SERRPC $TMPO, SREGO, STMP1, SREGL, SSTSTNM
EMYY tRC DID'NOT SHIFT LEFT PROPERLY’
DHY3
DT43
EMYS :BAD CC'S ON LEFT SHIFT
OHY2
OTH2
EM25 :R1 DID NOT SHIFT LEFT PROPERLY
DHY3
DT43
EMY7 :BAD CC’S ON NO SHIFT
DHY2
DT42
EMSO :R1 DID NOT ROTATE PROPERLY
DH43
DT43
EMS] ;BITS STUCK IN SC (52 PATTERN)
DHS1 ,E RORPC RO Rl ¢ BIT

EXPECT ACTUAL EXPECT ACTUAL EXPECT ACTUAL
DTSl : SERRPC, $TMPO, SREGO, $TMP1,SREG1, STMP2, SERPSW, S3TSTNM
EMS2 :8ITS stuck IN SC (25 PATiERN) '
bt
gng? :IRCB B FORK MUX INPUT B3 NOT GOING LOW
D751
EMSY :STATE ASC.00 FAILED
DH43
D743
EMSS :FORK A FRILED TO RSD.0O
o
Eﬂﬁg :EITH:R GRAD DROO STUCK H OR RACK EBY BAD
DT43
Eﬂag :EITHER GRAD DROD STUCK LOW OR RACK E&4 BAD
DT43
EMBO :EITHER GRAJ SC=0 NOT GETTING TO RACK ESO




PDP 11,70 CPU DIAGNOSTIC PART 2 MACYll 27(732)
DEkBBC.P11

714
715
716
717
718
719
720
7¢el
722
723
7e4
725
726
727
728
729
730
731
732

001726
001730
001732
001734
001736
001740
001742
001744
001746
031750
001752
001754
001756
001780
001762
001764
001766
001770
001772
001774
001776
0C2000
002002
002004
002006
002010
002012
002014
002016
002020
002022
002024
002026
002030
002032
002034
002036
002040
002042
002044
002046
002050
002052
002054
002056
002060
002062
002064
002066
002070
0Jc072
002074
032076
002100
002102
002104

ERROR POINTER TRBLE

Q4S117
045230

046315 ITEMSBI:

Q45117
045230

g4e402 ITEMBZ:

Q44774
g450S2

04E44Y ITEMB3:

04S117
045230

046504 ITEMBY:

045117
045230

046544 ITEMBS:

Q44774
045052

Q46601 ITEMBG:

42331
Q42356

046633 ITEMB?:

Q42331
042356

46666 ITEM70:

045117
045230

045770 ITEM71:

042331
042356

046704 ITEM72:

044774
045052

046747 ITEM?73:

043636
043712

046765 ITEM7Y:

644774

047030 ITEM?S:

047125 ITEM76:

047150 ITEM?7:

Q47173 ITELOO:

047223 ITELOL:

047356 ITEl02:

045117
045230

NO4

2l-DEC-76 16:00 PAGE 17

DH43 ;OR RACK ESO BRD

D743

EME] ; INSTRUCTION FAILED TO LOAD RO & R1 CORRECTLY
B#: ;ON POSITIVE

EME2 ;BRD CC'S

DH42

DT42

EME3 ;RO DID NOT LOARD ON NEG.

DH43

DT43

EMEY ;R1 DID NOT LORD ON NEG.

DH43

DT43

EMES ;BAD CC’'S DUE TO STATE MUL.SO
DH42

DT42

EMED ;C DID NOT SET ON OVERFLOW

EME7 ;C DID NOT SET ON UNDERFLOW
EM70 ; STATE MUL.0O FAILED

EMSS ;8AD FIELD IN IR DECODE ROM
EM72 ;STATE ASH.30 DID NOT LOAD CC’S CORRECTLY
EM73 ; STATE ASH.41 FRILED

EM?Y ;BAD CC’S DUE TO STATE ASH.41
EM75 ;BEN2 FRILED -

EM76 ;BAD CC’'S DUE TO DVE.OO

EM77 ;BAD CC’S DUE TO DVC.70
EM100 ;BEN1E FRILED

EM101 ; BENY FRILED

EML02 ; GQUOTIENT OK REMAINDER BRD

SEQ 00Sse




BOS

POP 1170 CPU DIRGNOSTIC PART 2 MACYLl 27(732) 21-DEC-76 16:00 PRGE 18

DEKBBC. P11 ERROR PGINTER TRBLE SEG 0053
770 002106 047430 1TE103: EMI03 ;BEN3 FAILED
771 002110 Q4233l BHY
772 000112 (O423%6 OT4
773 002114 Q47457 ITEI04: EMIOM ;BENOY STUCK TO DIV SUB
T4 002116 (04233l BHY
775 002120 (042356 OTH
776 000132 (47556 ITELOS: EMIOS ;CAN’T DETERMINE CAUSE OF FAILURE
777 002124 (5117 DH43
778 002126 (MS230 DT43
779 002130 Q47607 ITEIC6: EMLO6 ;BEN16 FAILED TO DIV.S0
780 002132 (42331 DHA
781 0021 (42356 OTY
782 002136 (047556 ITEI0?: EM10S ;EM107 SAME AS EMI0S
783 002140 O45117 DHY3
784 002142 Q5230 0743
785 002144 ITELI0: EMILO :BENO4%-N FAILED
786 002146 O4233] DHM
787 002150 QM2 OTY
788 002152 ITELLL: EMIIL ;BEND2 FAILED
789 002159 (42331 DHA
790 002156 Q42356 0Ty
9] 002160 ITEL12: EMLI2 ;BENOS FRILED
792 002162 Q42331 DHA
733 D02lEY Q42356 DTy
74 002166 050164 : ITEL13: EM113 ;BEN16 FAILEC (RACK ESO(BO))
795 002170 (O4233] DH4
7% 002172 (M2356 x DTY
797 002179 050213 ITEL14: EM1IY ;BEN16 FAILED (RACK EB4(BO))
798 002176 04233l DH
799 002200 OM2356 DTY
B0 002202 00242 ITELIS: EMILS ;ROM STATE FAILED
803 002210 047356 ITELL6: EMI02 ;QUOTIENT OK, REMAINDER BAD
BN 002212 (MS117 DHY3
BOS 002214 045230 0743
806 0022le 0S0317 ITEIL7: EMI17 ;BAD CC'S IN DVC.90 OR RACK E63 BAD
807 002220 094774 DHu2
B08 00fPP2 045062 OT42 .
B80S 002724 0SOMO3 ITE120: EM120 ;BENGS DIV QUIT (N(0)¥SR15(0)) DID NOT
810 002926 042331 DH4 - :GO LOW OR RACK EBI(CO) STUCK HIGH
Bll 002230 04235 DTY
812 002230 ITE121: EMI2] :CC*S BAD DUE TO DIV.30 OR DVE.20
813 D02e™ QU774 BH42
Bl4 0022% OTYe
BI5 002240 0S5 ITE122: EM132 :GRAJ ES BAD
Bl 002242 04233l D4
Bi7 00229 042356 OTY
Bl18 00224 0SOb12 ITE123: EM123 ;RACK EB3(DO) STUCK LOW
£19 002250 QM4233l DHM
B0 002252 (42356 DTY
B21 002254 0S0BMI ITE124: EM12Y ;CC'S DID NOT LORD PROPERLY
B22 002056 044774 DHu2
B23 002260 Q45052 DTuY2 ‘
B24 002262 050674 ITEL12S: EM1ZS :EITHER GRAJ ES(N(1)¥SR1511)) BAD
B2S 002264 045117 BH43 :OR ROM STATE BAD




DEKBBC.P11

LR AT ERRARREERERRRRS
8

g48 002342

3
5
i

BBi 002444

PDP 1170 CPU DIRGNOSTIC PRRT 2 MRCYLL 27(732)

ERROR POINTER TRBLE
045230

047356 ITE12H:
Q45117
30
1TEL127:
30
1039 ITEL130:
30
7356 ITEL3L:
30
030 ITEL32:
30
356 ITEL33:
051071 ITEL3M:
ITEL13S:
0S11847 ITE136:
0S0O6M | ITEL137:
045052
051203 ITELINO:
0Slesl ITEINL:
0S1300 ITE1MNE:
051326 ITELIMNS:
051363 ITEIWY:
042356
pS1452 ITEINS:
051452 ITELNG:

gsisi2 ITEINZ:

051203 ITEL1SO:

21-DEC-78

DT43
EM13Y
DH42
DT42
EM13S
DHY1
DTY1
EM136
DHY
DT4
EMieN
DH42
DTY2
EMINO
DHY
DTY
EM141
DHY
T4
EM1NZ
DH14
OT14
EMING
DHY4

T4
EM14Y

DHY
OTY
EMINS
DHY
DT4
EM146
DHY
T4
EM1N7
DH42
DT42
EMIND

COS

16:00 PRGE 19

;QUOT. OK REMAINDER BAD

;QUOT. BRD, REMAINDER OK

; QUOTIENT BRD

;QUOT. OK, REMARINDER BRD

+QUOT. BRD

;QUOT, OK, REMARIN. BRD

;BRD CC’S ON DIVISION OVERFLOW
;RO DID NOT LORD CORRECTLY

s THE SP DID NOT INCREMENT

;CC’S DID NOT LORD CORRECTLY
;FORK Q FRILED

;STRTE MTP.10 FAILED

:SP LORDED INCORRECTLY

:STRTE MTP.00 DID NCT PUT PCB IN DR
sFORK A FAILED

;STATE MFP.10 DID NOT DEC. THE SP
+RO DID NCT GET PUT ON THE STACK
;BAD CC’S

;RACF X/CLASS DOES NOT GO HIGH

SEQ 0054




DEKBBC
882

BRRREEREE 3R SRR P AR 2B R B RRER

DO DD
—
-9

BRBR0000010,0,0,0,0,0.0
{R NR“JP—O\DQ\JU‘U‘\IU

Pll

ERROR POINTER TRBLE

N42331
042356
0S1543
042331

POP 11-70 CPU DIAGNOSTIC PART 2 MRCY!L 27(732)

ITELSI:

ITELlS2:

ITE1S3:

ITE1SYH:

ITELSS:

ITELSE:

ITELS?:

ITE1BO:

ITELGL:

ITElBE:

ITELB3:

ITE16N:

ITE1BS:

ITELGG:

ITELIB7:

ITEL170:

ITEL71:

1TE172:

DOS

21-DEC-76 16:00 PAGE 20

EM1S) ; STRTE MFP.00 IS BRD

DHY

EM1S2 ;BRD CC’S

EM1b ;RACE X/CLASS DOES NOT GO HIGH
5535 ;R(NUL:RSHC+MFP) FIELD OF IR ROM BRD
D

EM1SS ; STRTE TRP.0O1 FAILED

EM1SE ; TRAP VECTOR DECODE FRILED
EM1S? ;STATE TRP.O!1 FRILED

EM1E0 ;STRTE TRP.0! FARILED

DY

EM1BIL ; TRRP VECTOR DECODE FRILED
EM162 ; STATE TRP.D1 FAILED

EM163 ;817 FAILED IN PIRQ REG
DH183 ; ERRORPC PIRQ TEST NUMBER

: EXPECT  ACTUAL
DT163 : SERRPC, $TMPO, SEPIRQ, SSTSTNM
5&54 :STATE 1ST.10 HAS BRO BEN FIELD
DTY
gmss :HONOR PIR 1 DOES NOT GO LOW
DTH
Emss :PIR & WORKS BUT 4 8 1 DON'T

D
gssb? ; TMCA RBOVE BR7 MIGHT BE STUCK LOW

DT4
EM170 ; TMCE BRQ CLDCK MIGH BE STUCH LOMW

DT4
EM171 ;BEN 13 FRILED T0 PUP.CO

DT4
Eu&?? :BEN 13 FRILED TO SER.OC

SEG COSS




POP 11,70 CPU DIAGNOSTIC PART 2 MACYLl 27(732)
DExBBC.P11 ERRUR POINTER TRBLE

938 002624 042356

933 002626 000000 ITEL?73:

340 002630 Q4e33l

it G0eH (B3I ITEL:

M3 002636 Q42331
44 002640 042356

g:g 002642 053375 ITEL7S:
Q42356
48 002650 0S3412 1TEL76:
0536
951 002656 OS34S4 ITEL77:
54 002664 (053375 [TE200:
957 002672 053545 ITE20L:
360 002700 0S3654 ITE202:
863 002706 053375 ITE203:
966 002714 0S3745 ITE204:
969 002722 054013 1TE20S:
972 002730 053375 1TE206:
975 002736 0S410S 1TE207:
002740
978 002744 0S4153 ITE210:
981 002752 0S4230 ITE211:

984 002760 0S4320 ITE212:

986 002764 04235k

987 002766 054373 ITE213:

988 002770 053613

930 002774 0S4441 ITE21M:

993 003002 053375 ITE21S:

EOS

21-DEC-76 16:00 PRGE 21

0 ;DELETED
M174 ;PIR 2 DID NOT INTERRUPT
EMLI7S ;BEN 13 FRILED

EML76 sLEVEL 1 INT. WHEN CPU LEVEL 1 ENARBLED
DH201 *ERRORPC PIRQ TEST NUMBER

07201 - SERRPC, SEPIRG, SSTSTAM

EMI77 :PIR 3 DID NOT’ INTERRUPT

EML17S ;BEN 13 FAILED

EM20L ;LEVEL 2 WHEN CPU LEVEL 2 ENARBLED
DH20

EM202 ;PIR 4 DID NOT INTERRUPT

DHY

DTy

EM17S ;BEN 13 FRILED

EMEOY ;LEVEL 3 WHEN CPU LEVEL 3 ENABLED
EM20S ;PIR 5 DID NOT INTERRUPT

EM17S ;BEN 13 FRILED

DH4

EM207 :LEVEL 4 INTERRUPT WHEN NOT SUPPOSE TO
EM210 ;FRILURE AFTER TMCB E3S

MLl ;FRILURE IN TMCB E3S OR BEFCRE

EM2l2 ;BEN 13 FAILED

EM213 ;LEVEL S INTERRUPT WHEN NOT SUPPOSE T0
EM2IY ;LEVEL 7 DID NOT INTERRUPT

EM17S ;BEN 13 FRILED

SEQ 00S6




DEKBBC

e

1007

.P11
003004
003006

003010
003012
003014
003016

ERROR POINTER TRBLE

042331
042356
054532

POP 11,70 CPU DIRGNOSTIC PART 2 MRCYl! 27(732)

ITE216:

ITE217:

1TE220:

ITe221:

ITE222:

1TE223:

I1TE224:

1TE22S:

ITE226:

ITE2e7:

ITE230:

1TE231:

ITE232:

ITE233:

ITE23Y4:

1TE23S:

ITE23b:

1Te237:

FOS

2l1-DEC-76 16:00 PAGE 22

DHY
DTY
EM216 ;LEVEL & INTERRUPT WHEN NOT SUPPOSE T0
DH201
ETEU
M21 ;NO TIMEOUT CON DATI
DHY
DTY
gM220 ;BEN 13 FAILED
OHY
DTy
EMc2l ;NO TIMEOUT ON DATO
DHY

OT4
55322 ;PR 4 INTERRUPTS WHEN CPU AT LEVEL 7

T4

EM223 ;BOTH BR 4 8 BR & FAILED
DHY

DT

EM224 ;BR 4 FAILED

DHY

DTH

EM22S ;BR 4 FAILED BUT BR & OK
DHY

DTH

EM226 ;BR S INTERRUPT FRILED

DH4

DT4

EM227 ;BR 6 INTERRUPT FARILED

DHY

DTH

52330 ; YEL ZONE TRAP FRILED

0 ; DELETED

EH232 ;JSR WITH BAD STACK FRILED
55233 ;STRCK LIMIT REG DID NOT DISRBLE YEL ZONE
0

EM234 ; TMCC KERNAL R6 DID NOT DISABLE YEL ZONE
EM23S ;RED ZONE REFERENCE FRILED

0 :DELETED

EH&B? ;BEN 13 FAILED TO PUP.0O

SEQ 0057




——

DekBBC

1050
10S1
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062

1089

Dg
D
ey

FRECHK

Y]
~

T R S O Y Y Y e ol Tl o
28R2883

N =l=]=

O
0

P11l
003164

ERROR POINTER TRBLE
056576

POP 11/70 CPU DIRGNOSTIC PART 2 MACYLl 27(732)

ITE2Y0:

ITE2u4l:

ITeeve:

ITESN3:

ITE2YNM:

ITERYS:

ITESHG:

ITER2N?:

ITE250:

ITE2S1: EM2S

1TE252:

ITESS3:

ITE2SN:

ITE2SS:

ITE256:

ITERS7:

1TE260:

ITE26!1:

ITE2BE:

GOS

21-DEC-76 1b6:00 PAGE 23
SEG 00s8
EM240 ;BEN 13 FRILED TO BRK.BO
oy
Sﬂgﬂl ;NO RED ZONE ON STACK OVERFLOW
DT
g:sqa ;NO RED ZONE WHEN SL REG>BADDR

\C]

M43 :52400 PATTERN FRILED IN SL REG

DH2Y3 : ERRORPC SL REG TEST NUMBER
: EXPECT ACTUAL

DT2N3 :SERRPC, $TMPO, E2STKLMT, SSTSTNM

EMYN : 125000’ PRTTERN FRILED' IN SL REG

DHaY3
DT244 s SERRPC, STMPO, E1STKLMT, S$TSTNM
Susus :BR SELECTED INSTERD OF SL

DTY
EM246 ;SL AND PB BOTH SELECTED
EM2Y? ; PSW SELECTED INSTERD OF SL

DH250 :BOTH PATTERNS FRILED
1 :YEL ZONE IN RED REGION (SP=330)

EM250 ;WHAT HAPPENED? 4;; .
Enas2 ;YEL Z0NE IN RED REGION (SP=240)
EMZ53 ;YEL ZONE IN RED REGION (SP=140)
EM2SY ;RED ZOME IN YELLOW REGION (SP=376)
EM2SS ;CPU ERR REG BIT 4 DOES NOT SET
EM256 ;CPU ERR REG DOES NOT CLEAR

EN257 ;CPU ERROR BIT 3 DOES NOT SET
EM260 ;CPU ERROR BIT 3 DOES NOT CLEAR

EM26) ; CPU ERROR BIT 2 DOES NOT SET

EM262 ;CPU ERROR BIT 2 DOES NOT CLERR




POP 11/?? CPU DIAGNQSTIC PART 2 MACY11 27(732)

OtkBBC.P

[u—y
[
517

HH.—-.—HD—\HHD—‘.—-Hl—‘.—lH.—‘.—‘.—.HMH.—‘F-'.—OD—.HH.—‘.—I.—-HD—..—.—b—‘b—b—.——b—-.—.—b——b—b—ﬁ—b—.—hb—..—.—‘-h.—l.—‘.—
O° O NN NN N GWUNN E F £ £ o o o o (06 600 £ 63 60 £ 60 £ PUFUI) 10 P D T N0 1 b b bt b e b e o €3 263
o |t el and and and amd and ol T ol

ERROR POINTER TARBLE

003342 Q42331
003344 04235
0033

06122 ITE263:
00
003354 052338 ITE28Y:
003360
003362 062063 ITE265:
042356
00337C 052401 1TE266:
003376 062527 ITER67:
003404 3222?9 1TE270
003406 ]
003412 D&2725 ITE271:
003420 063066 1Te272:
003426 063125 1TE273:
0034
003434 063174 ITE274:
003442 063214 1TER7S:
003450 063600 1TE276:
003456 000000 1TE277:

003464 063632 ITE300:

003472 063731 ITE301:

003500 064026 ITE302:

003506 064103 ITE303:

003514 064245 ITE304:

003520 042356

HOS

21-DEC-76 16:00 PAGE 24

DHY
DT4
EM263
DH263

EM264 ;GOING TO NEXT TEST

EHEBB ;DRTI TRAPPED BUT - BYIN DIDN’T
EM2B7 ;BOTH DATI & DATO FRILED

EM270 ; DATO WORKS BUT DATI FRILED
EM271 ;NO TRAP ON DATO

8;272 ;NO TRAP ON SM357%#SRC! DATI
EHE?3 ;000 ADDR BIT IN CPU ERRCR FAILED
EM274 ;NO TRAP ON DATO

EH275 ;T BIT TRAP FRILED

EHE?S ; T BIT NEVER SET

0 ; DeLETED

EM300 s TRAP VECTOR DECODE FAILED
§H301 ;RTT DID NOT DISABLE T BIT
§g302 ;PIR 1 DID NOT DISABLE ON BRY
§H303 ;PIR 1 CAME THRU ON YELLOW ZONE

EM304 ;PIR 2 CAME THRU ON YELLOW ZONE

EM265 ;NEITHER - BYIN NOR DATI CAUSED ODD ADDR.

SEQ 0059




PDP 1
DEkBB

o

Pt ot Dt s Pt Dt Pt ot Pt ot Pt Pt Pt et et st et Pt Pt Pt P Pt ot et Pt s s Pt Pt Pt Pt Pt P s Pt Pt Pt Pt Pt
BB R R s B SRR RN I8 3SIAA AN IS S TFRELS

1201

P11

003700

064342
042331
042356
064440

1770 CPU DIAGNOSTIC PART 2 MACY1l 27(732)
ERROR POINTER TRBLE

ITE30S:
ITE306:
ITE307:
ITE31O0:
ITE31L:
ITE3l2:

ITE313:

ITE31Y:

ITE3LS:

ITE31b:

ITE3L?:

ITE320:

1TE321:

ITE322:

ITE3R23:

ITE3RH:

ITe3eS:

ITE326:

ITE3R?:

21-DEC-76

16:00

105

PAGE 25
;PIR 3 CAME THRU ON YELLOW ZONE
;BRY CAME THRU ON PIR S
;BRY CAME THRU ON PIR S
;BRY CAME THRU ON BR S
;BR4Y CAME IN ON PIR &
;BRY CAME IN ON PIR 7
;PIR 4 CAME IN ON BRS
;PIR 4 CAME IN ON BR&
;PIR 4 CAME THRU ON SL YELLOW
;BRS CAME IN ON PIR S
;BRS CAME IN ON PIR &
;B8RS CAME IN ON PIR 7
;PIR S CAME IN ON BRG
;PIR S CAME IN ON SL YELLOW
;BR6 CAME IN ON PIR &
;BR6 CAME IN ON PIR 7
;PIR &6 CAME IN ON SL YELLOW
;PIR 7 CAME IN ON SL YELLOW

;PSW BIT 11 DID NOT SET

SEQ 0080




POP 11/70 CPU DIAGNOSTIC PART 2 MACY1l 27(732)
DEKBBC.P11

1518
1219
1220

004016
004020
004022
004024
004026
004030
004032
004034
004036
004040
004042
004044
004046
004050
004052
004054
004056
004060

ERROR POINTER TRBLE

JO5

21-DEC-76 16:00 PAGE 26

Q42356 DTY
066644 ITE330: EM330
Q42331 DH4
042356 DT4
766 ITE331: EM33!
042331 DHY
042356 DT4
067112 ITE332: EM332
042331 DH4
042356 DTH
067203 ITE333: EM333
042331 DHY
042356 DTY
067237 ITE334: EM334
042331 DHY4
042356 DTY
067273 ITE335: EM335
042331 DHY4
Q42356 DT4
067330 ITE336: EM336
042331 DHY4
042356 DT4
067400 ITE337: EM337
067445 DH337
067502 DT337
067512 ITE340: EM340
067445 DH337
067502 DT337
067564 ITE34l: EM34l
Q42331 DHY
042356 DTY
067632 ITE342: EM342
042331 DHY
042356 DTY
067700 ITE343: EM343
DH4774 DH42
Q45052 OTY2
067734 ITE344: EM3YM
044774 DH4e
gusos2 DT42
067771 IRE34S: EM345
044774 DH42
045052 D142
70025 ITE346: EM346
042331
042356 DT4
070106 ITE3Y?: EM3Y7
042331 DH4
042356 DTY
070167 ITE3S0: EM3SO
042331 DH4
042356 DTY
070245 ITE3S1: EM3S!
042331 DH4
042356 DT4
070323 1TE3S2: EM3S2

SEQ 0061
;R12 CLEARED R2
;R2 SRC WAS AFFECTED BY CLR RI12
;R2 DST WAS AFFECTED BY (R12)+
;R2 SRC WAS AFFECTED BY (R12)+
:R15 DST AFTER UPAD 2
:R15 SRC DOES NOT SELECT ON UPAD 2
;PORD PS11 DOES NOT GET TO GRAC

:BAD BITS IN GPR SET 1 SRC
: ERRORPC PATTERN TESTNUMBER
: SERRPC, STMP1, SSTSTAM

:BAD BIYS IN GPR SET 1 DST

;GRAB DST SET | DOES NOT GO LOW ON RI14 ”
;GRAB SRC SET 1 DOES NOT GO LOW ON RiY
;50000 PATTERN FAILED IN PSW

; 164000 PATTERN FRILED IN PSW

;PSW HIGH BYTE DID NOT CLERR

; SUPER SP DOES NOT SELECT ON UPAD S

; SUPER SP DOES NOT SELECT ON UPRD O
:USER SP DOES NOT SELECT ON UPARD S

;USER SP DOES NOT SELECT ON UPRD O

;EITHER USER OR SUPER SP DST FAILED




PDP 11/70 CPU DIARGNOSTIC PART 2 MACYLl 27(732)

DEKBBC

1274
1275
1276
1277
1278
1279

1310

O O Y Y Y vy Sy
WWWwww W
[ 2V ] o S U g g Vg e e
OWONONEWNRr-

P11

ERROR POINTER TRBLE

067445
067502
070377
067445
067505
07045

042331
042356
070505
042331
042356
070564
042331
042356
070617
070710

043000

04

071221
042331
042356
071303
042331
042356
071341
042331
042356
071376
044774
045052
071522
044774
045052
071650
044774
045052
071755
044774
045052
072106
044774
045052
072220
044774

ITE3S3:

ITE3SH:

ITE3SS:

ITE3SE:

ITE3S?:

ITE360:

ITE3!:

ITE36RZ:

ITE3B3:

ITE36Y:

ITE38BS:

ITE366:

ITE3L7:

ITE370:

ITE3?1:

ITE372:

ITE3?3:

ITE37Y:

KOS
21-DEC-76 1le:.. FIGE 27
SEQ 00e2

DH337
07337
EM3S3 ;EITHER USER OR SUPER SP SRC FAILED

EM3SH ; KSP SRC CHANGED ON MTP
EM3SS ;KSP SRC & DST CHANGED ON MTP
EM3SE ; KSP DST ChANGED ON MTP

EM357 :SSP DID NOT LOAD PROPERLY ON MTPD

DH3S7 : ERRORPC SSP TEST NUMBER
: EXPECT  ACTUAL

£M360 sUSER SP DID NOT LOAD ON MTP

EM361 :BAD FIELD IN IR DECODE ROM

EM362 :SSP WAS READ AND USP WAS WRITTEN

EM363 :SSP WAS READ AND WRITTEN

EM36Y sCAN’T DETERMINE WHAT HARPPENED

DHY !SSP QS READ BUT THE WRITE FAILED

EM365 :USP WAS READ BUT SSP WAS WRITTEN

EM366 :USP WAS READ BUT REG 7 WAS WRITTEN

EM367 :SPL WORKED IN SUPERVISOR MODE

EM370 :BIT FAILED TO SET IN PSW

EM371 :BIT FAILED TO CLEAR IN PSW

EM372 :BITS <13:11] DID NOT PRESET

EM373 : 10T DID NOT CHANGE PSW CORRECTLY

EM374 ; PREVIOUS MODE BITS DID NOT CLEAR




PDP 11,70 CPU DIAGNOSTIC PART 2 MACY!1 27(732)

DekBBC

1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349

P11

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
004324
004326
004330
004332

004414
004416

ERROR POINTER TARBLE

Q4S0S2
072311
042331
042356
000000
042331
042356
000000

073634
042331
042356
000000
042331
042356
073716
042331
042356
073772

ITE37S:

ITE376:

ITE3?7:

ITENO0:

ITENO!:

ITEN0R:

ITEY03:

21-DEC-76

DT42
EM375
DH4
DTY

0

DHY
DTY

0

0

0
EM400
DHY
DTH

M401
b

EMY02
DHY
DTY
EMH03
DHY
DTY

ITE40N: O

ITENOS:

ITE406:

ITEN07: O

ITE410:

ITEML]:

ITEM12:

ITEH13:

ITEMIY:

ITEY1S:

ITEY1G:

ITEY17:

16:00

LOS

PRGE 28

;NO KT ABORT

;OELETED

;KT ABORT TRAPPED TO 4

:KT ABORT TRAPPED TO 10

;KT ABORT TRAPPED TO 240

;KT TRAP DID NOT WORK

; DELETED

:NO KT TRAP ON SOURCE OPERAND

:NO ABORT ON NEXM

s DELETED

sNEXM BIT DID NOT SET IN CPUERR REG
:NEXM BIT DID NOT CLEAR IN CPUERR REG
:KT ABORT ON NEXM

.KT ABORT ON SL RED

;KT ABORT ON ODD ADDRESS

; DELETED

; TMCE CACHE BEND DID NOT GO

;HIGH ON KT ABORT
: ILLEGRL HALT DID NOT TRAP

SEG 0063




PDOP 11-70 CPU DIAGNOSTIC PART 2 MACY11 27(732)
DekBBC.P11

1386
1387

1420
1421

1428
1429

1440
1441

024420
00-422
004424
004426
004430
004432
004434
004436
004440
004442
OO444Y4
004446
004450
004452
004454
004456
004460
go4462
004464
004466
004470
004472
004474
004476
004500
004502
004504
004506
004510
0o4512
004514
004516
004520
004522
004524
004526
004530
004532
004534
004536
004540
0o4S42
004544
004546

004574
004576

ERROR POINTER TARBLE

042331
042356
074073
060640
044732
074151
g4e331

ITE420:

ITEN21:

I1TENEE:

ITEY23:

ITESRH:

ITE4ES:

ITEYEE:

ITEN27:

ITEH30:

ITEM3]L:

ITEN32:

ITEY33:

ITEY3Y:

ITEMN3S:

ITE436:

ITEH37:

ITEMNO:

ITENM]:

21-DEC-76

MOS5

16:00 PRGE 29
SEG 00&Y

;CPU ERROR REG BIT S DID NOT SET
;BEN & FAILED ON PS RESTORE

:NO PE ABORT

:PE ABORTED TO 4

:PE ABORTED TO 14

;PE ABORTED TO 104

:NO PE TRAP

TRl TErTe

:PIR & CAME IN ON MEM MGT TRAP
:PIR 3 CAME IN ON MEM MGT TRAP
;YEL ZONE CAME IN ON PE TRAP

;MEM MGT TRAP CAME IN ON PE

; DELETED

; TMCC PRIORITY CLEAR DID NOT WORK
;UNIBUS PE ABORT DID NOT HAPPEN
:UNIBUS PE TRAPPED TO O

;WAIT INSTRUCTION FAILED

; 7 BIT INTERRUPTED WAIT
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DEKBBC. P11 ERROR POINTER TRBLE
1442 004600 075754 ITEW42: EMY42
1443 004602 042331 DHY
Ique Doueoe Dred3s ITEW3: EHOH3
144 88%1 Bﬂagrg? EH‘*
1447 009612 042356 DTy
1448 004619 076020 ITES4Y: EMYM
1443 004616 042331 DHY
1450 004620 042356 OTY
1481 004652 076086 ITEYNS: EMMNS
1483 004604 042331 DHY
1453 004626 042356 DTY
1454 004630 076104 ITEY46: EMYYE
1485 0Q4632 042331 DHY
1426 004634 D4S3%H DT4
1457 004636 076122 ITEY47: EM4Y7
1428 O046Y0 042391 DH4
1429 004B42 O4S35E 0Ty
1480 OO4EHS 076140 ITE4S0: EMSO
1461 004646 0433l DHY
1962 004650 045356 DTy
1463 004652 076186 ITEYS1: EMMSI
1464 004654 D433] BH4
1965 004626 04356 DTy
1466 004650 076174 ITEYS2: EMYS2
1467 004662 OM2331 DHY
1468 DO46EY 042356 OTY
1969 0046L6 076218 ITEYS3: EMYS3
1470 004670 04331 BH4
1471 004672 042356 bTY
1473 004679 076280 ITE4SH: EMYSH
1473 004676 D4a331 DHY
1479 004700 042356 DTy
1475 004702 076356 ITEYSS: EMYSS
1476 004704 042331 DH
1477 004706 042356 DTy
1478 004710 076503 ITEYSE: EMUSE
1479 0O4712 048331 BH4
1480 004719 049356 DTy
1481 004716 076580 ITEYS?: EMYS?
1482 004720 042331 DHY
1483 004752 (049356 DTY
1484 004799 076618 ITE460: EMYE0
1485 004756 0449774 DH42
1486 004730 045052 DTS
1487 004732 078686 ITEYS1: EM46L
1488 004739 049774 DHu2
1489 004736 045052 DTYS
1430 0Q4740 012737 000014 177746 START: MOV
1491 DO4746 00037 170200 CLR
1482 004752 005037 170902 ¢LR
1493 004786 012737 020000 170204 MOV
1499 004784 0OE037 170206 CLR
1435 004770 012737, 000340 177776 MOV
1486 004776 019706' 001100 MOV
1497 005002 OOS026 CLR

;PIRG DID NOT INTERRUPT WAIT

; STATE S13.00 FRILED

;STATE S45 00 FAILED

; STRTE MTP. 10 FAILED

; STRTE NEG.OO FAII.ED

; STRTE D4S.00 FRILED

; STATE D4S.90 FAILED

; STATE D4S.00 FAILED

; STRTE D45.01 FAILED

; RESERVED INSTRUCTION TRAP FRILED
; TMCB PIRQ DOES NOT GO LOW

; BENO6 FAILED

;ODD ADDRESS FRILED ON DATI & DATO
;PSW BIT 11 DOES NOT CLEAR

;PSW CHANGED ON RESET

; PSW CHRNGES ON RESET IN SUPER MODE

IIH J#CONTRL ;FORCE MISSES IN CACHE

SaMAPLO *SETUP MAP G AND 1 TO PHISICAL CORE
annnpno
SEOEQUIBIMRPLI
340, I#PS s sLOCK OUT ALL INTERRUPTS
$SCMYAG, Re ::FIRST LOCATION TO BE CLERRED

(RB)+ ,,CLERR MEMORY LOCATION

SEQ 0065




1498
1499

P11

ondRELK £RBR =52

s,
LERBYrS

ERROR POINTER TRBLE

022706
001374
Q12706
012737
012737
012737
012737
Q12737
(

012737

001136

001100
036656
000340
037124
000340
Q41blM
000340
Q41646
000340

036160
005250

000340

goooi0

031036

0000190

173670
173664

000042

000060
000062

173516
000004
000006
000114
000116

BUb
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; ;DONE?
+:LOOP BACK IF NO
+sSETUP THE STRACK POINTER

cMP aSTKS,RE
BNE .=b
MOV 8STACK, SP

MOV 8$SCOPE 38I10TVEC’ : ;10T VECTOR FOR SCOPE ROUTINE
MOV 8340, 98 0TVEC+2 ;:LEVEL 7
MOV #SERROR, SEMTVEC' ; ;EMT VECTOR FOR ERROR ROUTINE
MOV 8340, JUEMTVEC+2 ;:(EVEL 7
MOV sSTRAP, 98 TRAPVE:  : : TRAP VECTOR FOR TRAP CALLS
MOV 340, JRTRAPVEC+2; LEVEL 7
MOV #$PWRON, a8PWRVEC' ; ;POMER FAILURE VECTOR
MOV 8340, 98PWRVEC+2 ;;LEVEL 7
MOV SENDLT,SEOPCT  ;;SETUP END-OF-PROGRAM COUNTER
CLR STINES : *INITIARLIZE NUMBER OF ITERATIONS
CLR SESCAPE :1CLERR THE ESCRPE ON ERROR RDDRESS
MOVB 8] SERMAX :'ALLOW ONE ERROR PER TEST
MOV sSRTRN, 98TBITVEC' ;;SET =T~ BIT VECTOR TO SRTRN
MOV 8340, 98TBITVEC+2 ::LEVEL 7
MOV SRTI, SRTRN :18ET SRTRN 70 A RTI
MOV 8658 JSRESVEC ;:TRY TO DO A RIT
CLR -(SP} : 1 DUMMY PS
MOV 854S, -(SP) : AND PC
RYT ;3 TRY THE RTT
BYS: ESV gg;T,SRTRN :iRTT IS LEGAL--SET SRTRN TO A RTT
658:  RDD -RTT ILLEGAL--CLERN OFF THE STACK

810,5P .

568: MOV sRESVEC+2, JuRESVEL . -RESTORE TRAP CATCHER

CLR $TBIT -sC{EAR "T™ BIT SWITCH

MOV 8., SLPADR ::INITIRLIZE THE LOOP ADORESS FOR SCOPE

MOV 8. SLPERR ::SETUP THE ERROR LOOP ADDRESS

INC s-1 ¢ *FIRST TINE?
BNE 679 s s BRANCH IF NO
CMP 8SENDRD, 3842  ::RCT-11?

678 : 'BRANCH IF YES
TYPE 68$ ::TYPE RSCIZ STRING

7 :1GET OVER THE RSCIZ
g}gas: _ASCIZ <(CRLF>"MRINDEC-112DEKBB-C POP11/70 CPU DIRGNOSTIC PART 2~(CRLF>
HH 2222222222223 22222 SSIII 2RSSR SSS S S 2
: SAVE TH$S¥0NITOR IF INITIAL LORD

( OGP; FITH) :RUNNING UNDER XXDP CHAIN?
BNE 38 BRANCH IF YES
INC -1 :INITIAL LOAD?
BNE 28 :BRANCH IF NO
38: MOV 101500, RO :SETUP SOB COUNT
MOV $SUBTABY2,R1  ;GET END ADDRESS OF PROGRAM
MOV 160000, R2 GET END ARDDRESS OF MCNITOR
18: 285 -(Rf),(ﬁl)+ :SAVE 1500 OECIMAL WORDS

RO, IS

2%: MOV sQ0IT, I8TKVEC  ;SETUP KEYBOARRD VECTOR

MOV 8PR7, O8TKVEC+2 :SETUP KEYBORRD PSW

CLR 337K : ENSURE BUFFER CLEAR
BIS8  #BITH,d$TKS :SET INTERRUPT ENABLE BIT
MOV sCPUSPUR, asERRVEL
MOV 8PR7, 38ERRVEC+2
MOV 8CACAHSPU, 38CACHVEC
MOV 8PR7, 38CACHVEC+2

(T

[R)]

o)




— —— -

COb
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ERROR POINTER TRBLE

 DEKEBB

C.P

Q0s4sg
0OS4SY
00s462
005466
00S470

00S03?7

001410
104003
012737

177766
177777
173412

177746

000044

177776
177437
000100

000012

177744

173470
1735886

000010
177770
173442

173434
173426

177770

173356
173350
173342

000010

CLR J8CPUERR :ENSURE ERROR REGISTER CLEAR
MOV -1, JSMEMERR  ENSURE MEMORY ERROR REG CLEAR
TST $PAR4S sFIRST PASS?

BEQ 1ST1 : :BRANCH IF YES

CLR S8CONTRL :ENARBLE CACHE

; CRERERRERRREERFRERERREEEREREEREEEEEER LR LR R R EREREREREEEEE SR
LETEST 1 SPL

;'l'
¥ IF FORK A FAILS EXECUTION WILL GO TO ONE OF 3 STATES:
‘¥ RSD.02,5vC.70, OR D30.00.
3 RSD.02' WILL CAUSE A TRAP TO LOCARTION 10.
L SVC.70 WILL HANG THE PROCESSOR IN THE PAUSE STATE. THIS
¥ ¥éng8NLv OCCUR IF RACF EL17(AFIROM(1)*RFIROS(0)*(RTS:CCOP))
3 030.00 WILL CAUSE A TRAP TO LOCATION 10 AFTER STATE D10.60.
¥ THIS FAILURE CAN BE DIFFERENTIATED FROM THE FIRST BY TESTING
L THE REGISTER RSSOCIATED WITH BITS <2:0> OF THE OP CODE T0
¥ SEE IF 1T WAS INCREMENTED.
Ly IF BOTH LEVELS 2 AND S COME UP RS LEVEL 4, PDRD E31(1)
¥ COULD BE BRD.
" ONCE IT IS DETERMINED THRT THE INSTRUCTION WORKS A BIT TEST IS
S MADE ON THE PSW <7:5).
;l
tx ROM FLOW-43,361
?s¥*iillgéssgili!i!il!iil!lli!*l!l!l!!*iil!l}ii{!{iilil*!il*li*}*
1:
MOV 875T2,SESCAPE  ;SAVE START ADDRESS OF NEXT TEST
MOV 8TST2.NEXTTST  :SAVE START ADDRESS OF NEXT TEST
MOV 8STACK, SP :INITIALIZE THE SP
CLR RS :INITIALIZE ERROR RECORD
MOV 818 JSRESVEC  :SETUP RESERVED VECTOR TO TRAP TO THIS ROUTINE
MOV 8113,38177770  :SETUP MICROPROCESSOR BREAK REG
SPL S Exscurs INSTRUCTION UNDER TEST
MOV J8PSU, SERPSW  :SAVE PS
BIC 8177437  SERPSH  ; MASK orr THE PRIORITY
CMP 8PRS , SERPSW :DID PRIORITY LEVEL 5§ GET SET?
BEQ 2§ : BRANCH 1 YES
INC RS :SET ERROR RECORD
2s: MOV s44,98177770  SETUP MICROPROCESSOR BREAK REG
NOP :SYNC INSTRUCTION
SPL 2 s TEST ro SEE IF BITS 587 CLERR 8 BIT & SETS
MOV S3PSU, STMPO :SAVE PSW
BIC £177437,8TMP0  ;MASK OFF THE PRIORITY
CMP sPR2, $THPO :DID BIT & SET 8 587 CLERR?
BEQ 33 BRANCH IF YES
ST RS :DID SPL S FAIL?
BEQ 4§ :BRANCH IF NO
ERROR |1 ‘EITHER SPL DOES NOT LORD PSW OR BITS STUCK
4§: ERROR 2 :PRS OK BUT PR2 BRO
38: TST RS :DID SPL S FRIL?
BEQ TST2 -BRANCH IF NO
ERROR 3 Pna OK BUT PRS FAILED
18: MOV #12,98RESVEC  :RESTORE RESERVEC VECTOR ADDRESS

SEQ 0Ce7
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SEQ 00&8

1610 00SENe 00S70S 157 RS :DID RS cer INCREMENTED”?
1611 005650 001401 BEQ 13 s BRANCH OF NO
1612 005652 104004 ERROR 4 *FORK A FRILED T0 030.00
1613 00SeS% 104005 c$: ERROR S :FORK A FAILED TO RSD.02
1614 , iilill!!!l!ll!l!l!li!lil!lill*iii*li*iiiiilii*!!l*lllii!!iil!*i
{gig irssr 2 RESET
1617 L IF FORK A FRILS EXECUTION WILL EITHER GO TO WAT.00 OR TRP.OD2.
1618 L THE LA30 PRINTER WILL BE STARTED SUCH THRT A FARILURE INTO
igég i* WAT.00 WILL RECOVER.
1621 % IF TRP.O1 IS ENTERED A TRAP SEGUENCE WILL EXECUTE
}% Ly WITH A TRAP VECTOR OF M.
;l'
1624 ¥ ROM FLOW-15,255,374
1635 *l*!i*i*!*!!*!ll*i*lli*ill*l!liil!l!ll!li!!{lll!l}lill!lilil!ll
1626 005656 }12. SCOPE
1627 005660 012767 003674 173216 MOV 8401980, $ICNT  ;SET ITTERATION COUNT
1628 012767 006152 173300 MOV 87ST3,SESCAPE  :SAVE START ADDRESS OF NEXT TEST
1629 0056”4 012767 006152 173366 MOV 87573, nsxrrsr :SAVE START ADDRESS OF NEXT TEST
1630 00S702 013767 1 173260 MOV 38PSW. $TMP3 :SAVE PSW
1631 005710 012767 00S740 173170 MOV 84§, S{PADR :SETUP LOOP ROR
1632 005716 012767 005740 173164 MOV 843 SLPERR :SETUP ERROR LOOP
1633 005724 012737 006i42 030064 MOV 828, 8 TPVEC pur RDDRESS OF 2% IN PRINTER INTERRUPT VEC
1834 005732 012737 006132 0000OCM MOV :1: 98ERRVEC  :PUT ADDRESS OF 18§ IN LOCATION 4
1636 005740 012706 001130 N§: MOV STACK, SP *INITIALIZE THE SP
1636 70 CATCH A FAILURE TO THE TRP.02 STATE
1637 005744 30 SPL 0 :SET CPU AT O
1638 005746 012777 00001S 173170 MOV 815, 2STPB :SEND A CR TO THE PRINTER
1639 0O57SM 105777 173162 7%: T1STB  28TPS :WAIT FOR CR TO FINISH
1640 005760 100375 BPL 78 : INCASE TP DOUBLE BUFFERED
1641 005762 012777 000101 173154 MOV 2101,387PB :SEND AN =R
1642 005770 0S2777 000100 1731494 BIS 88176, 33TPS :SET THE INTERRUPT FLAG
1643 005776 012737 038157 177776 MOV $34157,38PSW  SET AS nnnv BITS RS POSSIBLE IN PSW
1644 0O0600N 000240 NOP :SYNC POINT
1645 006006 00000S RESET EXECUTE INSTRUCTION UNDER TEST
1846 006010 013767 177776 173170 MOV J8PSW,SERPSW  ;SAVE PSMW
1647 (006016 017700 173120 MOV 3$TPS RO :GET THE PRINTER STATUS
1648 006022 042777 000100 173114 BIC 88176, 3STPB :CLEAR INTERRUPT FLAG INCASE RESET FRILED
1649 006030 032700 000100 BIT 88176 RO :DID INTERRUPT FLAG CLEAR?
1650 001401 BEQ 3$ :BRANCH IF YES
1651 006036 104006 ERROR 6 *RESET DID NOT WORK
1652 105777 173076 3s: TSTB  @$TPS ‘WAIT FOR CHARARCTER TO FINISH
1653 006044 100375 BPL 3
1654 006046 012737 03242 00000Y MOV :cpuspun JRERRVEC -RESTORE ERRVEC
1655 0060S4 012767 034157 173100 MOV 834157 §tMPO SAVE EXPECTED VALUE
1656 006062 Cs2737 000020 177776 BIT 8BITH, 5:Psu ,xs T BIT ON?
1657 006070 001407 BEQ c$ :BRANCH IF NO
1658 006072 012767 034177 173062 MOV 834177,8TMP0  ;SAVE EXPECTED VALUE
1659 006100 022767 034177 173100 CMP 834177 SERPSW  :DID PSW COME OUT OK?
1660 006106 000403 BR 6$
1661 006110 022767 034157 173070 SS: CMP 834157, 8ERPSW  ;DID PSW CHANGE?
1662 006116 6S:
1663 006116 001415 BEQ TST3 : :BRANCH IF NO
1664 006120 012767 034157 173034 MOV 834157, STMPO énvs EXPECTED VALUE
1665 006126 104377 ERROR 377 :PSW CHANGED ON RESET
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1666
1667

16e8

1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1530
1691
1692
1693
1694
1695
1696

——— ———— -

Pll

006130
006132

88514
614
006150

T2 RESET
000460 NGO
042777 000100 173002 1S: BIC $8I176,38TPS :CLERR PRINTER INTERRUPT FLAG
634997 Ennoa 7 :FORK A FRI*EB I 8 g
000100 172772 28: IC 88176, 8TPS 'CLEAR PRIN NT RRUPT LAG
104010 ERROR 10 :FORK A FAILED TO WAT.OO
, e JeE NI 23326 0369 3 3k 36 369 3 3 3 3 26 3 3 % 3 36 3 56 3 3 2 3 3 3 % 3 3 % 9 3 % %% % % % % % %% %
irssr 3 MARK
S FORK A CAN FAIL INTO ONE OF THE FOLLOWING:
¥ RSD.00, MFP.B0, MTP.00, SVC.70, OR D&67.01.
2x STATE RSD.00 WiLL CAUSE R TRAP'TO LOCATION 10.
S MFP.B0 WILL EXECUTE AN MFP INSTRUCTION.
L MTP.00 WILL EXECUTE AN MTP INSTRUCTION EXCEPT FOR THE ALU.
Ly SVC.70 WILL HANG THE PROCESSOR IN THE PRUSE CONDITION.
g THIS WILL ONLY HAPPEN IF RACF ES IS BAD.
¥ D67.01 WILL STEP THE PCB AND TRAP TO LOCATION 10 AFTER STATE 010.6&0.
H 3
¥ ROM FLOW-47,252,235, 234
l**i*i*ii!ilii!!!iii*ii**i!!I'!***!iiii!!!i**!!l**i*l!iii!}iil*!
000004 t413. SCOPE
182777 000100 172754 BISB  #BITh,aSTKS RESTORE INTER FLAG AFTER RESET
012767 006250 172716 MOV £33, ${ PADR TUP LOOP ADDRESS
012767 006250 178712 MOV 893’ SLPERR TUP ERROR L0OO
013767 177776 17276M MOV 33P5W, $THP3 snvs PSH
032737 000020 177776 BIT $BITY. J8PSH :15 T BIT ON?
001416 BEQ 9§ BRANCH IF NO
012746 DOO340 MOV $PR?,-(SP) :PUT NEW PSW ON STACK
012746 006250 MOV %38, - (SP) :PUT RETURN ADDR ON STACK
oong RTT STURN T BIT OFF
012767 008434 172740 MOV 8TST4,SESCAPE  ;SAVE START ADDRESS OF NEXT TEST
012767 006434 173026 MOV $TSTY NEXTTST  :SAVE STRRT RDDRESS OF NEXT TEST
012737 006404 000010 MOV 28, JBRESVEC ;ssrup LOC 10 ro TRAP TO THIS ROUTINE
012706 001100 9s: MOV $STACK, SP +INITIALIZE STAC
012746 100000 MOV $8IT1S.-(SP) :SET SIGN BIT ou STACK
012766 100000 177776 MOV 88IT15 -2(SP)  :SET SIGN BIT AT LOCATION 1074
012705 006324 MOV 81§ R5’ }SETUP RS FOR MARK INSTRUCTION
000240 NOP :SYNC POINT
006401 MARK | :EXECUTE INSTRUCTION UNDER TEST
022701 006276 BS: cMP 383 ,R1 :DID MTP OCCUR?
001401 8EQ 33 :BRANCH IF NO
104011 5§: ERROR 11 sFORK R FRILED TO MTP
013701 001074 33: MOV 381074,R1 :DID MFP OCCUR?
100401 BMI s 'BRANCH IF NO
104012 ERROR 12 IFORK A FAILED TO MFP
012706 001076 4§: MOV $1076,5P SINITIALIZE SP INCASE MARK CHANGED IT
104013 ERROR 13 :PC8 DID NOT LOAD FROM RS
020627 006302 18: CMP SP, #58-2 :DID SP GET LORDED PROPERLY?
001410 BEQ 6%’ :BRANCH IF YES
010667 172616 MOV SP, SREGD :SAVE SP FOR TYPEOUT
012767 006304 172612 MOV 258 SREG! :STORE nooasss or 5§ FOR TYPEOUT
012706 001100 MOV $STACK, SP REINITIRLIZ§
104014 ERROR 14 :MARK DID NOT {OAD SP PROPERLY
012706 001100 &S: MOV cSTncx SP ‘RESTORE THE SP
020527 006276 CMP :DID RS GET LORDED PROPERLY?
001424 BEQ rs?q : \BRANCH IF YES

EO0b

21-DEC-76 16:00 PRGE 34

SEQ 0089
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1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
| 1734
| 1735
1736
1737
(1738
1739
1740
1741
o142
1743
1744

P1l

006364
006370
006376
006402
006404
006412
006416
006420
006424
0g6426
006432

172564
006302
001076

00001e
006278

001100
001100

007176
008510
006510
000020

000360
006502

007084
001100
177701

100000

140000

100000

172v50

000010

172624
172434
172430
172502

000010

FOb

21-DEC-76 16:00 PAGE 3S

MOV RS, SREGO ; SAVE RS FOR TYPEQUT
MOV 3855-2 SREGI SggRSREDDSESE OF S$-2 FOR TYPEOUT

ERROR 15 :RS_DID NOT LOAD PROPERLY

2s: MOV 812, J¥RESVEC  ;RESTORE RESERVED INSTR VECTOR
CMP (SP}, ¥88 :DID PCB GET INCREMENTED BY D67.017
BNE 78 :BRANCH IF NO
MOV 85TACK, SP :RESTORE THE SP
ERROR 16 :FORK R FA" .ED TO RSD.0O
78: MOV 8STACK, SP RESTORE THE SP
ERROR 17 :FORK A FAILED TO D&7.01
, *ii*iliiiiii!ll!i!llliil**ili!i*l*il!»'HNIilil*iil!iill**!i*i*!ii
iTssr Y ASHXDMO
¥ IF FORK A FAILS EXECUTION WILL GO TO RSD.0O.
Ly IF GRAJ SCOS L DOES NOT GO LOW OR DOES NOT GET THRU TO
g RACK BRCARBOY L A SHIFT RIGHT WILL OCCLR.
¥ IF THE SHIFT COUNTER DOES NOT SHIFT OR GRAJ SC=0 DOES NOT GO
% LOW THE PROCESSOR WILL HANG UP IN STATE ASH.41.
,*
Py ROM FLOW-52,305S,257, 166 LEFT SHIFT
¥ §2'305'277" RIGHT SHIFT
*g**ii!*!ii**iil***il*i‘l****i!i*l**l*!*i*!!ii*i*!i*!*l!!*****!*!
T4:  SCOPE
MOV $TSTS NEXTTST  ;SAVE ADDRESS OF NEXT TEST
MOV 3133, $LPADR sSETUP LOOP ROR
MOV 8198’ SLPERR :SETUP ERROR LOOP
BIT 88174, $TMP3 :lAS T BIT ON?

BEQ 18% :BRANCH IF NO

MOV 8360, -(SP) :PUT NEW PSW ON STACK
MOV 8188, -(5P) ;PUT RETURN ADR ON STACK
RTT sTURN T BIT ON

RRITHHETIC LEFT SHIFT

|es:
198:

33:

4%:

c3:

MOV #1$, Q8RESVEC  ;SET UP FOR FORK n FAJLURE
MOV $STACK, SP *INITIALIZE THE

MOV 8177701 RO :PUT SHIFT counv IN RO (+1)

ngg $BIT1S,R1 g$TCB£TIIS IN REGISTER TO BE SHIFTED
ASH RO,RI *EXECUTE INSTRUCTION UNDER TEST
BCS 28 :BRANCH IF SHIFT WORKED

CMP R1, #140000 :DID SHIFY GO IN WRONG DIRECTION?
BNE k} *BRANCH IF NO

ggnon sg :SHIFTED RIGHT INSTEAD OF LEFT
CMP R1, #BIT1S :DID Rl SHIFT AT ALL?

BNE 4§ :BRANCH IF YES

ggnon Sé ‘Rl DID NOT SHIFT

ERROR 22 :R1 SHIFTED BUT CARRY DID NOT SET
o s :SHIFT COUNTER COULD BE STUCK

BYC 108 :BRANCH IF V DID NOT SETY

BMI 108 :BRANCH IF N DID NOT CLEAR

BNE 108 'BRANCH IF Z DID NOT SET

SEQ 0070
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DEKBBC.PI1 ™ ASHXDMO
1778 DO6S?0 0OOMI12 BR 9$ :CC'S 0K
1779 006572 013767 177776 172406 108: MOV J8PSW, SERPSW 3 SAVE PSW
1780 006600 042767 177760 172400 BIC c1777éo SERPSW ;MASK OFF CC'S
1781 006606 012767 000007 172346 MOV 7,8THPd :PUT EXPECTED CC’S IN STORAGE
1782 006614 104031 ERROR 1 'STATE ASH.H0 DID NOT LOAD CC'S CORRECTLY
1783 li*lll!lllvl!i!«l*ll!!il!l!l!!!!‘i*!!!!l!i!ll!l!!*l*ll!l*!il!!l!i
1784 hnxrnnerxc RIGHT snxrr TEST
1785 006616 012767 006624 172264 MOV $LPERR :SETUP ERROR LOOP
1786 006624 012701 100001 sqs MOV n100001 R1 :SETUP R FOR RIGH SHIFT
1787 006630 012700 000077 MOV 877, R0 :PUT SHIFT COUNT IN RO (
1788 006634 005002 CLR R2 : ENSURE R2 CLEAR
1789 006636 000240 NOP :SYNC POINT
1790 006640 072100 ASH RO, R1 : EXECUTE RIGHT SHIFT
1791 006642 00SS502 ADC R2 :SAVE CARRY IN R2
1792 006644 020127 140000 CMP RI, $140000 :DID R1 SHIFT IN RIGHT DIRECTION?
1793 006650 001417 BEQ 5§ :BRANCH IF YES
1794 00s652 005701 15T Rl :DID R1 SHIFT LEFT INSTEAD OF RIGHT?
1795 006654 001002 BNE 6$ 'BRANCH IF NO
1796 006656 104023 ERROR 23 :R1 SHIFTED WRONG DIRECTION
1797 006660 000416 BR 13
1798 006662 022701 040000 6$: CMP $40000, R1 :0ID SHIFT FAIL TO SIGN FILL?
1799 (008666 001001 BNE 78 :BRANCH IF NO
1800 006670 104024 ERROR 24 :SHIFT RIGHT DID NOT SIGN FILL
1801 006672 010167 172260 78: MOV Ri,SREG! :SAVE R1 FOR TYPE OUT
1802 006676 012767 140000 172260 MOV 140000,8TMP1  ;PUT EXPECTED VALUE IN STORAGE
1803 006704 104025 ERROR 25 :R1 SHIFTED, BUT DON'T KNOW WHERE
1804 006706 000403 BR g3
1805 006710 005702 5§: ST R2 :DID CARRY GET SET ON SHIFT?
1806 006712 001001 BNE 8s :BRANCH IF YES
1807 006714 104026 ERROR 26 *SHIFT 0K BUT CARRY DID NOT LOAD
1808 ; i!i**!ii***!***!!**i*!!!i!!**ii**!!!ii**!!l!**il!**!***********
1809 'AONDITION CODE LOAD TEST(STATE ASH.30)
1810 006716 012767 006724 172164 B: MOV 8633, SLPERR -SETUP ERROR LOOP
1811 006724 012701 100000 £3%: MOV 81715, RI1 :SETUP RO TO TEST CC'S IN STATE ASH.30
1812 :RO_HARS SHIFT COUNT (=1)
1813 006730 000250 CLN sSET UP CC'S 10
1814 006732 000266 +SEVISE2 :COMPLIMENT OF EXPECTED RESULT
1815 : AND OSCILLOSCOPE SYNC POINT
1816 006734 072100 ASH RO,R! 'EXECUTE THE SHIFT
1817 006736 013767 177776 172242 MOV 38PSW, SERPSW  :SAVE PSW
1818 006744 042767 177760 172234 BIC 177760, SERPSW  ;MASK OFF THE CC’S
1819 006752 022767 000010 172226 CMP £10, SERPSU :DID CC'S COME OUT OK?
1820 006760 0OI40M BEQ 128’ s BRANCH IF YES
1821 006762 012767 000010 172172 MOV %10, STHPO :PUT EXPECTED VALUE IN STORAGE
1822 006770 104072 ERROR 72 'STATE ASH.30 DID NOT LOAD CC’S CORRECTLY
1823 l!****!!*l*!*!**l*!****l*l*l*liil!i!!ii!!llll*l!l!l!lil**i!l*i!
1824 QHIFT COUNT=0
1855 006772 012767 007000 172110 138 MOV #62$, SLPERR :SETUP ERROR LOOP
1826 007000 012701 100000 aes MOV $8IT15 RI 'SET SIGN BIT IN REGISTER TG BE SHIFTED
1827 007004 005000 cLR RO :SET SHIFT COUNT TO ZERO
1828 007006 000263 +SEC'SEV :SETUP CC’S TO COMPLIMENT
1829 007010 000250 LN :OF EXPECTED VALUE
1830 :AND 0SCILLOSCOPE SYNC POINT
1831 007012 072100 ASH RO,R1 t EXECUTE INSTRUCTION
1832 007014 013767 177776 172164 MOV J#PSW, SERPSW  :SAVE PSW
1833 007022 042767 177760 172156 BIC 8177760,3ERPSW  :MASK OFF THE CC’S

SEQ 0071
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SEQ 0072
1834 007030 022767 000010 172150 CMP #10, SERPSW :DID CC’S COME OUT OK?
1835 007036 001416 BEQ 168’ 'BRANCH IF YES
1836 007040 022701 100000 138: CMP $81T15,R1 :DID Rl SHIFT?
1837 007044 001005 BNE 15§ ' BRANCH IF YES
1838 007046 012767 000010 172106 MOV 510 $TMPO ' SAVE EXPECTED VALUE
1839 007054 104027 ERROR 27 +STATE ASH.20 DID NOT LOAD CC’S CORRECTLY
1840 007056 000406 BR 168
1841 007060 104030 158:  ERROR 30 sR1 SHIFTED WHEN NOT SUPPOSE TO
| 1842 007062 000404 R 168
1843 007064 012737 0000i2 000010 1S: MOV 812, J9RESVEC  ;RESTORE RESERVED VECTOR
1844 007072 104032 ERROR 32 *FORK A FRILED
1845 iil**!iil*!l***!i*i!*****i'l!**il'!*l*!!!l*ii!*!l*ii**!!*!*l*!*!*
1846 ' BONDITION CODE TEST OF GTATE RSH.41
1847 007074 012767 007102 172006 1E§: MOV %618, SLPERR :SETUP ERROR LOOP
1848 007102 012700 000002 61S: MOV s2,R0 PUT SHIFT COUNT IN RO
1849 :T0 TEST STATE ASH.Yl
1850 007106 012701 060000 MOV 60000, R1 ‘SETUP R1 FOR SHIFT LEFT
1851 007112 000274 +SEN'SEZ :SETUP CC'S TO COMPLEMENT
1852 0071.4 000243 +CLVICLC :OF EXPECTED VALUE
1853 :AND 0SCILLOSCOPE SYNC POINT
1854 007116 072100 ASH RO,R1 tEXECUTE INSTRUCTION UNDER TEST
1855 007120 013767 177776 172060 MOV au#su senpsu :SAVE PSW
1856 007126 020127 100000 CMP 8171 :DID R1SHIFT CORRECTLY?
1857 007132 001406 BEQ 175 :BRANCH IF YES
1358 007134 010167 172016 MOV Rl SREG! :SAVE R1 FOR TYPEQUT
1869 (007180 012767 100000 172016 MOV s81715,8TMP1  :STORE EXPECTED VALUE
1860 097146 104073 ERROR 73 :STATE ASH.41 FAILED
1861 007150 042767 177760 172030 17%:  BIC #177760,SERPSW  ;MASK OFF CC’S
1862 007156 022767 000013 178023 CMP 13, SERPSW :DID CC’S LOAD CORRECTLY?
1863 007164 001404 BEQ TST8 : -BRANCH IF YES
1864 007166 012767 000013 171766 MOV 13, STMPO :STORE EXPECTED VALUE
1865 007174 104074 ERROR 74 *BAD CC’S DUE TO ASH. 41
1866 !*****l!*lili*i**!*l*i***ii*!*i!**!*****i*i*i*li***!*i*!*iiill*
| }Sgg iTEST 5 ASH¥DM1
}ggg ;: IF FORK A FRILS EXECUTION WILL GO TO RSD.O0Q.
| ig;é ¥ IFLFBEK B FAILS EXECUTION WILL EITHER GO TO RSD.00 OR
¥ 3
1873 MUL.00 WILL ONLY BE ENTERED IF EITHER B FORK MUX INPUT B2
, ig;g Ly DOES NOT GO HIGH OR THE MUX IS BAD.
< ¥
s
1876 ;¥ ROM FLOW-1,175,62,52,305,257
1877 i*i!!****}*l'*!l*i!*lii*i*ii**i‘*l!l!ll*l*l!ll*i!l*lll****!**ii*
1878 007176 00000 t&15.  SCOPE
1879 007200 012767 007312 171766 MOV #7576, SESCAPE  ;SAVE START ADDRESS OF NEXT TEST
1880 007206 012767 007312 172054 MOV #TSTE NEXTTST  ;SAVE START ADORESS OF NEXT TEST
1881 007214 012706 001100 MOV #STACK, SP :INITIALIZE THE STACK
1882 007220 612737 007260 000010 MOV 13, J4RESVEC  :SETUP RESERVED VECTOR
1883 007226 012700 0O01I64 MOV $3THP1, RO :PUT ADDRESS OF SHIFT COUNT IN RO
1884 007232 012710 000001 MOV sl, (ROJ :SET SHIFT COUNT TO ONE
1685 007236 012701 100000 MOV 81115 RI :SETUP REGISTER TO BE SHIFTED
1886 007242 000240 NOP :0SCILLOSCOPE SYNC POINT
1887 007244 072110 ASH (RQ),RIL :EXECUTE INSTRUCTION UNDER TEST
1888 007246 103421 BCS 1578’ TEST OK, GO TO NEXT TEST

1689 007250 005701 157 R1 bxo MuLTiPLY OCCUR?
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1830 007252 100401 BMI 28 :BRANCH IF YES
1891 007254 104033 ERROR 33 :STATE ASH.00 FAILED
1892 007256 oqogq 28: ERROR 34 :FORK B FAILED INTO MUL.0O
1893 007260 012737 007274 000010 1IS: MOV 835, J8RESVEC  SETUP RESVEC
1894 007266 005000 CLR RO :PUT EVEN ARDDRESS IN RO
1895 007270 000240 NOP :0SCILLOSCOPE SYNC POINT
1896 007272 072120 ASH (RQ)+,RI *EXECUTE DM2
1897 007274 012737 000012 0000I0 38: MOV 812, JBRESVEC  :RESTORE RESERVED VECTOR
1898 007302 0057 TST RO :DID RO AUTO INCREMENT?
1899 007304 001401 BEQ 4§ BRANCH IF NO
1800 007306 104035 ERROR 35 :FORK B FAILED
1801 007310 104036 ys: ERROR 36 :FORK A FAILED
1902 HH *!il!liiiliilll*llll*!i!l!l!l*ii*l!!ll*!!!i!!!!**l*!*i!!*i!!!!i
1383 ;iTEST & ASHEDOM2
y
%382 g IF FORK A FAILS EXECUTION WILL GO TO RSD.0O.
X
]
iggg ;: ALL OTHER LOGIC HAS BEEN TESTED
1809 ¥ ROM FLOW-2,175,62,52,305
1910 o e *!i****i*****ii*iil-'lii*i*ii***i****lii*l*il*******!**i*****i***
1911 007312 000004 tSte:  scoPe
1912 007314 012767 007372 171652 MOV $7ST7,SESCAPE  ;SAVE START ADDRESS OF NEXT TEST
1913 007322 012767 007372 171740 MOV 8TST7 NEXTTST  ;SAVE START RDDRESS OF NEXT TEST
1314 007330 012706 001100 MOV 8STACK, SP +INITIRLIZE THE SP
1915 007334 012737 007362 000010 MOV 818, J8RESVEC  :PUT ADDRESS OF 18 IN RESERVED VECTOR
1816 007342 012700 001164 MOV 83THP1,RD :PUT ADDRESS OF SHIFT COUNT IN RO
18917 007346 005010 CLR (RO) :PUT SHIFT COUNT OF ZERO IN STMPI
1818 007350 072120 ASH (RO)+,R1 :EXECUTE INSTRUCTION UNDER TEST
1919 007352 012737 000012 000010 MOV 812, J8RESVEC  ;RESTORE RESVEC
1920 007360 000404 BR 1ST? ::GO TO NEXT TEST
1821 007362 012737 000012 000010 1S: MOV 812,98RESVEC  ;RESTORE RESERVED VECTOR
1822 007370 104037 ERROR 37 :FORK A FAILED
1923 HH !**!!!*!l*li!***ilill*l**i*i!!il**lii!i*l***ii**i***i***ii**i*i
iggg s kTEST 7 ASHXDMY
H *
iggg ¥ IF FORK A FAILS EXECUTION WILL GO TO RSD.0Q.
igsg ¥ ALL OTHER LOGIC HAS BEEN TESTED.
1930 s ROM FLOW-4,122,177,62,52,305
1931 e R ERNEEEERRNE AN NN R RN E R R R RN E R RRARE
1932 007372 000004 ¥517:  scopPg
1833 007374 012767 007456 171572 MOV #TST10,SESCAPE ;SAVE START ADDRESS OF NEXT TEST
1834 007402 012767 007456 171660 MOV $TST10 NEXTTST ;SAVE START ADORESS OF NEXT TEST
1835 0074106 012706 001100 MOV $STACK | SP :INITIALIZE THE SP
1336 007414 012737 007446 000010 MOV 13, J¥RESVEC  ;PUT ADDRESS OF 1% IN RESERVED VECTOR
1837 007422 012700 001166 MOV $$THP2, RD :PUT ADDRESS OF SHIFT COUNT+2 IN RO
1938 007426 (0S060 177776 CLR -2(R0) :PUT SHIFY COUNT IN STMPI
1939 007432 000240 NOP s 0SCILLOSCOPE SYNC POINT
1940 007434 072140 ASH -(R0),R1 EXECUTE INSTRUCTION UNDER TEST
1941 007436 012747 000012 000010 MOV 812, JWRESVEC  ;RESTORE RESVEC
1942 007444 0O0N04 BR 15710 s :GO_TO NEXT TEST
1943 007446 012737 000012 000010 1S: MOV 812, 28RESVEC  ;RESTORE RESVEC
1944 007454 104040 ERROR 40 :FORK A FAILED

1345 s R EE AR SRR RNk

SEQ 0073
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ig:g ;:TEST 10 ASHC%DMOD
}g:g 5: NEITHER FORK A NOR BENO3 SHOULD FRIL.
}32? E: IF THE INSTRUCTION FAILS, ONE OF THE ASC STATES IS BAD.
19582 E* ONCE IT IS DETERMINED THRT THE INSTRUCTION WORKS
igga ;: A BIT STUCK TEST IS PERFORMED ON THE SHIFT COUNTER.
1955 ¥ ROM FLOW-53,306,267,227 RIGHT SHIFT
1956 s ¥ 53,306,247,176,136 LEFT SHIFT
1957 s ¥ 53, 306,207 NO SHIFT
1958 BRI N R I IR I I R
1959 007456 0OOOCY §T10: SCOPE
}32? 007460 012767 010300 171602 MOV #TSTI11,NEXTTST ;SAVE ADDRESS OF NEXT TEST
1962 ERRITHMETIC RIGHT SHIFT COMBINED
1363 007466 012700 100001 MOV #100001,R0 :SETUP RO FOR RIGHT SHIFT
1964 007472 012701 000001 MOV #8170, Rl +SETUP Rl FOR RIGH SHIFT
1365 007476 (012702 000077 MOV u??,Ré +PUT SHIFT COUNT (-1) IN R2
1966 007502 000262 SEV ;ENSURE Vv SET
1967 +AND OSCILLOSCOPE SYNC POINT
1968 0075084 073002 ASHC sEXECUTE INSTRUCTION UNDER TEST

1869 007506 013767 177776 171472
1370 007S14% 042767 177760 17146M

1971 007522 022767 000011 171456
1972 007530 001014

1975 007536 022700 140000

1977 007544 012767 140000 171410
1978 007552 010067 171376

1881 007562 012767 000011 171372 1S:
1984 007574 012767 140000 171360 28:
1985 007602 012767 100000 171354

1387 007614 010167 171336

1388 007620 104043

1989 s s REREEE
1930 : ARITHME
1991 007622 012767 007630 171260 33:

1992 007630 012700 100000 54S:

1993 007634 012701 100001
1934 007640 012702 000001
1995 007844 000274

1997 007646 (073002

1998 007650 013767 177776
1999 007656 042767 177760
2000 007664 010067 171264
2001 007670 010167 171262

71330
71322

[T Y

R2, RO
MOV 38PSW, SERPSW  ;SAVE PSW

BIC 8177760, SERPSW  ; MASK OFF THE CC’S

CMP 811, SERPSU :DID CC'S LOAD PROPERLY?

BNE 13 ; BRANCH IF NO

TST R1 ;DID R1 GET SIGN BIT SET
BPL 23 ; BRANCH IF NO

CMP #140000, R0 ;DID RO SIGN FILL?

BEQ 33 ; BRANCH IF YES

MOV $140000,8TMPO  ;EXPECTED VALUE
MOV RO, SREGO :SAVE RO FOR TYPEOUT

EEROR g% ;RO DID NOT SIGN FILL
MOV #11,8TMPO ; EXPECTED VALUE
ESROR 42 ;BRD CC’'S

s
MOV $140000,5TMPC  ;GET EXPECTED VALUES

MOV $100000 §TMP1  :FOR TYPEOUT

MOV RGO, SREGO *SAVE RO & R1 FOR TYPEOUT

MoV R1,SREG]
ERROR 43 +R0<0> DID NOT GO TO RI1<15

FHEHHEH O HHHON R SRR

TIC LEFT SHIFT
MOV 8648, SLPERR sSETUP ERROR LOOP
MOV $81T15 RO :SETUP RO FOR LEFT SHIFT
MOV 100001 ,R1 :SETUP R1 FOR LEFT SHIFT
MOV 8IT0,R2 :PUT SHIFT COUNT (+1) IN R2
+SEZ! SEN ENSURE 2 AND N SET

:AND OSCILLOSCOPE SYNC POINT
ASHC  R2,RO *EXECUTE INSTRUCTION UNDER TEST
MOV 28PSW, SERPSW ; SAVE PSMW
BIC 8177760, SERPSW  :MASK OFF THE CC’S
MOV RO, SREGO :SAVE REGD

MOV R1,SREGI :SAVE REGIL

SEQ 0074
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2002 007674 012767 000001 171260 MOV #1,STMPO :GET EXPECTED VALUES
2003 007702 012767 000002 171254 MOV 82, 3TMP] :0F REGISTERS
2004 007710 022767 000003 171270 CMP 83, SERPSH :ARE CC’S CORRECT?
2005 007716 001010 BNE 7% :BRANCH IF NO
2006 007720 022701 0O000C2 CMP 2RI :DID Rl SHIFT PROPERLY?
2007 007724 001012 BNE 118 :BRANCH IF NO
2008 007726 022700 000001 CMP 81 RO :DID RO SHIFT PROPERLY?
2008 007732 001410 BEQ 124 :BRANCH IF YES
2010 007734 104044 ERROR 44 :RO DID NOT GET SHIFTED PROPERLY
2011 007736 0004 BR 12%
2012 007740 012767 000003 171214 7§: MOV 83, STMPO :SAVE EXPECTED VALUE
2013 007746 104045 ERROR 45 :BAD CC'S
2014 007750 000401 B8R 12%
2015 007752 104046 118:  ERROR 46 :R1 DID NOT SHIFT PROPERLY
gg}? ;f-‘****;;;***!******!***i*ii**i**i*!*!l*i**********i*!l*********i*
N0 SH
2018 007754 012767 007762 171126 128:"  mMov 633, SLPERR :SETUP ERROR LOOP
2018 007762 012701 040000 63%: MOV #40000, R1 :SETUP R1 FOR NO SHIFT
2020 007766 005002 CLR R :PUT SHIFT COUNT (0) IN R2
2021 007770 012700 100000 MOV #B8IT15,R0 *GET SIGN BIT IN RO 8 SET N
2022 00777% 000277 5CC ' ENSURE ALL CC’S SET
2023 007776 000250 CLN tENSURE N CLEAR
2024 : AND OSCILLOSCOPE SYNC POINT
2025 010000 073002 ASHC  R2,RO *EXECUTE INSTRUCTION UNDER TEST .
2026 010002 013767 177776 171176 MOV J8PSW SERPSW  ;SAVE PSW :
2027 010010 012767 000010 171144 MOV 810, $tMPO :SAVE EXPECTED VALUE
2028 010016 Q42767 177760 171162 BIC 8177760, 8ERPSW  +MASK OFF THE CC’S
2029 010024 022767 000010 171154 CMP 810, SERPSH :DID THE CC'S COME OUT CORRECT?
2030 010032 001401 BEQ 14§ 'BRANCH IF YES
2031 010034 104047 138: ERROR 47 :BAD CC’'S ON NO SHIFT
2032 HH l**!***!*!***!*!*****i****l*l!i***l!********i****!*!*!*i*******
2033 :CHECK ROTATE
2034 010036 012767 010044 171044 14g: MoV 6238, SLPERR :SETUP ERROR LOOP
2035 010044 012701 100000 628: MOV $BITIS RI *SETUP Rl FOR A ROTATE
2036 010050 010700 MOV PC,RO :PUT RANDOM NUMBER IN RO
2037 010052 010067 171104 MOV RO’ $TMPO SAVE RO
2038 010056 012702 177761 MOV s-17 R2 PUT SHIFT COUNT (-17) IN R2
2039 010062 012767 000001 171074 MOV s1,5tMP1 :EXPECTED VALUE OF R1 IN S§TMC!
2040 0.0070 00C240 NOP :OSCILLOSCOPE SYNC POINT
2041 010072 073102 ASHC  R2,Rl :EXECUTE INSTRUCTION UNDER TEST
2042 010074 022701 000001 CHP $1 Rl :DID R1 ROTATE CORRECTLY?
2043 010100 0OI405 BEQ 15$ *BRANCH IF YES
2044 010102 010067 171046 MOV RO, SREGO :GAVE RO FOR TYPEOUY
2045 010106 010167 171044 MOV RI.SREGI :SAVE R1 FOR TYPEQUT
2046 0.0112 104050 ERROR S0 'Rl DID NOT ROTATE PROPERLY
2047 OO I S 1
2048 *tHE FOLLOWING CODE CHECKS THE BITS IN THE SC
2049 010114 012767 010122 170766 15%: MOV 8619, SLPERR :SETUP ERROR LOOP
2050 010122 (12700 000040 613: MOV #40, RO :SETUP Rl FOR RIGHT SHIFT
2051 010126 012702 0000S2 MOV 52, R2 :PUT SHIFT COUNT (-26) IN Re
2052 010132 005001 CLR R1 : ENSURE RO CLEAR
2053 010134 00S067 171022 CLR §TMPO :PUT EXPECTED VALUES OF
2054 010140 005067 171020 CLR $TMPI 'R0 & Rl IN STORAGE
2055 010144 012767 000001 171014 MOV 81,3TMP2 :C BIT EXPECTED
2056 010152 000240 NOP :0SCILLOSCOPE SYNC POINT
2057 010184 073002 ASHC  R2,RO :EXECUTE SHIFT
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2058 010156
2059 010164
060 010166
206l 0I0174
2062 010200
2063 010204
2064 010206
2065 010214
2066 010220
2067 010222
2068 010226
2069 010230
2070 010232
2071 010240
2072 010246
2073 010250
2074 010256
2075 010264
2076 010270
2077 010276
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089 010300
030 010302
2091 010310
2092 010316
2093 010322
2094 010330
2095 010334
203 010340
2097 010342
2098 010346
2099 010352
€100 010360
2101 010362
2102 010364
2103 010366
2104 010374
2105 010400
2106 010404
2107 010410
2108 010412
2i09 010414
2110 010416
elll 01042¢e
elle 010426
2113 010430

T10

013767
103410
042767
010067
010167
104051
012787
012701
0CS000
012702
000240
073002
013767
042767
103414
012767
012767
005067
012767
104082

000004
012767
012767
012706
012737
012702
012700
00S001
012712
005067
012767
000240
073012
103012
013767
00S067
010067
010167
104053
00S701
100411
010067
010167
104054
012737

177776

177776
170754
170752

010214
004000

000025

177776
177776

000C00
000001
170672
000001

010440
010440
001100
010430
001166
000001

000077
170610
100000

177776
170562
170550
170546

170532
170530

000012

171022
171012

170674

170746
170740

170676
170672

170666

170664
170752

000010

170604

170612

000010

27(732)

[+ a0
oo
N

LOG

21-0eC-76 16:00 PAGE 41

MOV J8PSW, SERPSW
BCS 168

BIC $177776 . SERPSUW
MOV RO, SREGO

MOV R1, SREGI

ERROR 51’

MOV 8608 SLPERR
MOV 4000, R

CLR RO

MOV 825, R2

NOP

ASHC  R2,R0

MOV 28PSW, SERPSW
BIC ¢1777?s SERPSW
BCS T5T1

MOV sRo saeso

MOV $R1 SREGI

CLR $TMPO

MOV 81,5TMP1

ERROR 52

; SAVE PSW
;BRANCH IF CORRECT SHIFT
HQSK OFF C BIT

; STUCK BITS IN SC

SETUP ERROR LOOP

:SET UP Rl FOR LEFT SHIFT
:ENSURE RO CLEAR

tPUT SHIFT COUNT (+25) IN R2
OSCILLOSCOPE SYNC POINT
sEXECUTE SHIFT

:MASK OFF C BIT
+ GO TO NEXT TEST IF CORRECT SHIFT
:SAVE RO FOR TYPEOUT

:SAVE R1 FOR TYPEOUT

*SAVE EXPECTED

:VALUES

:STUCK BITS IN SC

,i!!*il*l**i*!*!***!i!***!ii**!*i!!l*!**!!**i**i*******i*!**!!!!!
TEST 11

THE ONLY POSSIBLE FAILURES ARE FORK B OR STRTE RSC.0O0.
IF FORK B FAILS EXECUTION WILL EITHER GO TO RSD.0O0 OR

********

teT11:

e3:

1%:

ASH. 00.
ASH.00 WOULD PERFORM AN ASH INSTRUCTION INSTERD OF AN ASHC.

ASHC#DM1

ROM FLOW-1,17S,63,53, 306,267,227
i***********i*******i!*i**i***i**{i***************ii*!i*ﬁ****i{

SCOPE
MOV
MOV
MOV
MOV
MOV
MOV
CLR
MOV
CLR
MoV
NOP
ASHC
BCC
MOV
CLR
MOV
MOV

875712, SESCAPE
$TS5T12, NEXTTST

$STACK . SP
818, JWRESVEC
8$TMP2, R2

S
¥BITIS, STMPL
(R2),RO

23

J4PSH, SERPSM
§TMPQ’

RO, SREGO
R1,SREG]
53’

R1

1ST12
RO, SREGO
R1,SREGI

54
#12, J¥RESVEC

; SAVE START ADDRESS OF NEXT TEST
SRVE START RADDRESS OF NEXT TEST
s INITIALIZE THE SP

$SETUP RESERVED VECTOR

:PUT ADDRESS OF SHIFT COiNT IN R2
:SETUP RO FOR RIGHT SHIFT

:SETUP R1 FOR RIGHT SHIFT

sPUT SHIFT COUNT (-1) IN §TMP2
:PUT EXPECTED VALUES OF

:RO 8 R1_IN STORAGE
;0SCILLOSCOPE SYNC POINT

s EXECUTE INSTRUCTION UNDER TEST
sBRANCH_IF FORK B DID NOT FAIL
:SAVE PSW FOR TYPEOUT

:SAVE EXPECTED VALUE

:FORK B FRILED TO ASH.OO
:DID R1 SIGN BIT SET?

: -BRANCH IF YES

:SAVE RO & RI

:FOR _TYPEOUT

:STATE ASC.00 FAILED

s RESTORE RESVEC

SEQ 0076
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ERROR  SS ;FORK A FAILED TO RSD.0O

H !!il*!!!il**l!l!!!!!l!l!!!l!l!ii*!&llll!l!ll!lll!llliil!!ll!!l!
iTEST 12 MUL xDMO

*********************
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FORK A SHOULD NOT FAIL.

THE FOLLOWING WOULD BE BEN11 FRILURES:

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

RACK EBY(C1) OR RACK E&Y IS BRD (INPUT C1 FRILED HIGH)

THE MULITPLICAND WILL BE MULITPLIED BY 177777.

IF EITHER GRAD DROO IS STUCK LOW OR NO7 GETTING THRU TO

RACK EB4(C1) OR RACK EB&Y IS BAD (INPUT Cl1 FRILED LOW)

THE MULTIPLICAND WILL BE MULTIPLIED BY ZERO.

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

BE MULTIPLIED BY BIT O OF THE MULTIPLIER.

IF RACK €50(C1) FAILS HIGH THE PROCESSOR WILL HANG UP IN

STATE MUL.20(268).

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.

IF 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-SO0, 102,266/248,226/206,310

**i***i!********lil**i*******il**il*iii***!**!**************!**

'MULTIPLY Jd TIMES 2

18:

39%:

49%:

SCOPE
MOV $TST13,NEXTTST ;SAVE ADDRESS OF NEXT TEST

MOV 22 RO PUT MULTIPLICAND IN RO

MOV 83 R2 :PUT MULTIPLIER IN R2

CLR R1’ :ENSURE R1 CLEAR

CLR $TMPO PUT EXPECTED VALUE OF

MOV 86, STHP] RO & R1 IN STORAGE

SCC sMULTIPLY SHOULD CLEAR ALL OF THEM

:AND OSCILLOSCOPE SYNC POINT

MUL R2,RO *EXECUTE INSTRUCTION UNDER TEST

MOV 24PSW, SERPSH *SAVE PSW

MOV RO, SREGO :SAVE RO & RI

MOV R1,SREGI :FOR TYPEOUT

CMP Rl #6 :DID Rl GET LOW PRODUCT

BNE 1§’ :BRANCH IF NO

TST RO :DID RO GET UPPER PRODUCT?

BEQ 2% -BRANCH IF YES

CMP R, 8177776 :DID RO GET MULTIPLIED BY 1777777

BNE 33 :BRANCH IF NO

5§R°R gg :EITHER GRAD DROO STUCK H OR RACK EB4 BAD

ST Rl -DID Rl STAY ZERO?

BEQ 4§ BRANCH IF YES

BR 5§ : CONTINUE ERROR ANALYSIS

ST RO :DID R1 & nu co TO ZERO?

BNE c$ :BRANCH IF

§§R°R g; ' EITHER cano onoo STUCK L OR RACK E&Y BRD

SEG 0077
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5$: CMP R1, #BIT15 :DID RO ONLY GET MULTIPLIED BY BIT 07
BNE 6S :BRANCH IF NO
EEROR gg *RACH ESO(C1) FAILED LOW
BS: ggnoa Eé sCAN'T DETERMINE WHAT HAS2ENED
2$: BIC 8177760, SERPSW  ;MASK OFF THE CC’S
CMP 80, SERPSM
BEQ 8% sBRANCH IF YES
78: CLR §$TMPO :PUT EXPECTED PSW IN STMO
ERROR B2 :BAD CC'S

s FREREEERERRERER R IIRERER AR RN E R R RN

- YHE FOLLOWING SECTION TESTS STATE MUL.S0 (-1 TIMES 3)
8s: MOV #6483, SLPERR ; SETUP ERROR_LOOP

E4§: MOV 8177277 RO :PUT -1 (MULTIPLICAND) IN RO
:R2 HAS MULTIPLIER (+3)
SCC ;
LN :0C’S=0111
:AND OSCILLOSCOPE SYNC POINT

MUL R2, RO :EXECUTE INSTRUCTION UNDER TEST

MOV 28PSW,SERPSW  ;SAVE PSW

MOV RO, 3REGO :SAVE RO & R

MOV Rl SREGI :FOR_TYPEOUT

MOV s-1,$TMPO ;SAVE EXPECTED

MOV -3 STMP1 : VALUES

CHP RO, 4177777 -DID RO LORD CORRECTLY?

BEQ 95 :BRANCH IF YES

EEROR ?gs RO DID NOT LOAD CORRECTLY
95 CHP R, $177775 -DID Rl LOAD PROPERLY?

BEQ 10% *BRA.ICH IF YES

ggaon ?gs ‘R1 DID NOT LOAD CORRECTLY.
108:  BIC 8177760, SERPSW  ;MASK OFF THE CC’S

CHP $10, SERPSW :DID THE CC’S LOAD PROPERLY?

BEQ 129 'BRANCH IF YES
11§: MOV 210, STHPO :PUT EXPECTED PSW IN $TMPO

ERROR  BS ;BAD CC’S DUE TO STATE MUL.SO
s s BRREERERE R RO

*YHE FOLLOWING VERIFIES THAT C SETS IF MULTIPLICATION OVERFLOWS OR UNDER FLOWS

12s:  ~ mov #6395, SLPERR sSETUP ERROR LOOP
63%: MOV 77747, R0 :PUT LARGEST POSITIVE NO. IN RO
sR2 STILL CONTAINS +2
NOP : 0SCILLOSCOPE SYNC POINT
MUL R2,R0 sEXECUTE INSTRUCTION
BCS 13$ *BRANCH 17 C SET
ERROR 66 :C DID NOT SET ON OVERFLOMW
135: MOV #8IT15,R0 sPUT SMALLEST NEGATIVE NO IN RO