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ABSTRACT

CEKBA/B ARE PROGRAMS DESIGNED TO DETECT AND REPORT LOGIC

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

CONSISTS OF 210(8) INDIVIDUAL TESTS CAREFULLY DESIGNED

AND SEQUENCED TO DETECT AND ATTEMPT TO IDENTIFY LOGIC

FAULTS AT A MINIMUM HARDWARE/SOF TWARE LEVEL. THESE TESTS

S?EOSARTITlmED INTO TWO STAND-ALONE PROGRAMS AS DESCRIBED
LOW.

A. BASIC INSTRUCTION TESTS

CEKBA CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION
TESTS DESIGNED TO VERIFY THE INTEGRITY OF THOSE INSTRUC-
TIONS AND LOGIC OPERATIONS USED BY THE UTILITY ROUTINES
;%TCER&IDE ERROR REPORTING AND SCOPE LOOPING FACILITIES

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

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

OF 10 OR 14) THE PROGRAM ANNOTATION FOR THE INDICATED

TEST NUMBER, SHOULD GIVE A CLUE TO THE

PROBLEM. TO 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 ADDRESS QF THAT
PARTICULAR TEST.

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

B. ADVANCED INSTRUCTION AND MISCELLANEOUS LOGIC TESTS

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

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

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

ALSO FACILITATES USER CONTRCL OF THE PROGRAM SEQUENCE VIA
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ONS. AFTER REPORTING THE ERROR

CONSOLE SWITCH REGISTER OPTI
THE PROGRAM CONTINUES ON ITS NORMAL SEQUENCE UNLESS MOD-
IFIED BY THE USER ACTIVATING THE "HALT ON ERROR'' SWIT(H

OPTION.
C. IMPORTANT NOTE

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

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

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

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

REQUIREMENTS

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

STORAGE

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

PREL IMINARY PROGRAMS

CEKBA REQUIRES THAT TWO INSTRUCTIONS WORK:
"BR'" AND "HALT"'

CEKBB REQUIRES THAT CEKBA RUN
LOADING PROCEDURE

ME THOD

—— e e =

BOTH CEKBA AND (EKBB ARE LOADED FROM THE XXDP MEDIA.
REFER TO THE XXDP MANUAL FOR FURTHER INFORMATION.
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STARTING PROCEDURE

CONTROL SWITCH SETTINGS

SEE 5.1
STARTING ADDRESS

200
PROGRAM AND OPERATOR ACTION

*  (EKBA

1 LOAD PROGRAM INTO MEMOURY (SEE SECTION 3)

2. LOAD ADDRESS 200

3. FRESS START

4. 'HE PROGRAM WILL PRINT "'AA'" AND THE TITLE THE FIRST
I IME THROUGH.

5. "HE PROGRAM WILL LOOP AND END OF PASS WILL BE TYPED
A“TER THE REQUIRED NUMBER OF PASSES.

B. C(EKBZ

1. LOAD PROCGRAM INTO MEMORY (SEE SECTION 3)

2. ENSURE RH CONTROLLER IS ENABLED, IF Sw<5>=0

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

4. LOAD ADDRESS 200

5. SET SWITCHES (SEE SECTION 5.1)

6. PRESS START

7. THE PROGRAM WILL LOOP AND AN END OF PASS MESSAGE WILL

BE TYPED EVERY PASS.
OPERATING PROCEDURE

OPERATIOMNAL SWITCH SETTINGS

A. C(EKEA
NONE
B. C(EkBB

WITH SW<15:0>=0 THE PROGRAM WILL PRINT OUT ON ERRORS AND
CONTINUE. °“END OF PASS'' WILL BE TYPED AT THE COMPLETION
OF EACH PASS.
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THE SWITCH SETTINGS ARE:
Sw<15>=1 ... HALT ON ERROR

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

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

Sw<9> =1 .. LOOP ON ERROR

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

Sw<é> =1 ... SKIP BUS REQUEST 6 TESTING
SW<S> =1 ... SKIP BUS REQUEST S TESTING
SW<4> =1 ... SKIP BUS REQUEST &4 TESTING
SwW<0> =1 ... SKIP OPERATOR INTERVENTION TESTING

SUBROUTINE ABSTRACTS

A. CEKBA
SEE 5.2.4 AND 5.2.5
B. CEKBB

SPURIOUS ERROR HANDLER

THIS ROUTINE !5 CALLED BY AN UNEXPECTED TRAP TO LOCATION
4 OR 114. IT PRINTS A SHORT MESSAGE FOLLOWED BY THE PRO-
GRAM COUNTER AT THE TIME OF THE TRAP AND THE APPROPRIATE
ERROR REGISTER (I.E. THE CPU ERROR REGISTER IN CASES Of
?RngﬁoT?12)AND THE MEMORY ERROR REGISTER IN CASES OF A

SCOPE

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

ERROR

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

TRAP CATCHER
A "',+2"" = "MALT'' SEQUENCE IS REPEATED FROM LOCATION 0 TO
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Seloded

5.2.6

0

5.2.8

H 1
LOCATION 776 TO CATCH ANY UNEXPECTED TRAPS (EXCEPT 4 AND
114). THUS, ANY UNEXPECTED TRAPS WILL HALT AT THE DEVICE
TRAP VECTOR +2.

TRAP

A NUMBER OF SUBROUTINES ARE CALLED BY THE TRAP INSTRUCTION.

FOLLOWING ARE THE CALLS USED AND THE LABEL OF THE STARTING
ADDRESS Or THE SUBROUTINES.

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

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

TYPEOC ($TYPOC)

ROUTINE TO CONVERT A 16-BIT BINARY NUMBER T0 A 6=DIGIT
OCTAL NUMBER AND TYPE IT.

TYPEDS ($TYPDS)

ROUTINE TO CONVERT A 16-BIT BINARY NUMBER TO A 5=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 A 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 IS REACHED AND THE PROGRAM |S
RUNNING UNDER A MONITOR. SEE 7.2 FOR DETAILS.

CHECK TEST SEQUENCE (SEQENC)

THIS ROUTINE IS CALLED IN THE SCOPE ROUTINE. 1T COMPARES
THE ADDRESS OF THE SCOPE CALL WITH THE ADDRESS POINTED
TO BY $TSTNM IN THE ''TEST ADDRESS TABLE''. IF THEY DON'T
CTOMPARE, A MESSAGE IS TYPED, INDICATIONG THAT A TEST
WAS SKIPPED.

SEC 0007
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5.2.9 PERIPHERAL DETERMINATOR AND INTERRUPT ENABLE ROUTINES
5.2.9.1 PERIPHERAL DETERMINATOR

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

FOUR PERIPHERALS IS AVAILABLE (RS04, RPO4, TM, OR RKOS5)

FOR BUS REQUEST LEVEL 5 TESTING AND IF A LINE CLOCK IS
AVAILABLE FOR LEVEL 6 TESTING.

JF A DEVICE IS FOUND, THE ADDRESS OF ''INT5SU'' (INTERRUPT

S SUBROUTINE) AND SKW11L/P {LINE CLOCK INTERRUPT SUBROUTINE)
IS PLACED IN LOCATIONS ''INTERS'' AND '‘INTERG'" RESPECTIVELY.

5.2.9.2 INTERRUPT ENABLE ROUTINES
THESE ROUTINES ARE CALLED VIA A "JSR PC,@INTERX'' (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.

- . OPERATOR ACTION

SEQ 0008

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

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

6 ERRORS
6.1 ERROR HALTS AND DESCRIPTION
A. C(EKBA

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

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

B. C(EKBB
NONE OF THE ERRORS IN CEKBB HALT THE PROCESSOR IF SW<i15>=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 MADE AND IF SW<13> IS NOT SET, AN ERROR
MESSAGE PERTAINING TO THE ERROR WILL BE TYPED. EACH ERROR
TYPE OUT WILL CONTAIN THE FOLLOWING:




6.2

1. AN ERROR ME“SAGE
2. A DATA HEADER
3. A DATA STRING

THE DATA STRING WILL CONTAIN, AT A MINIMUM, THE ERROR F(
AND THE TEST NUMBER. IN SOME CASCS 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

A. C(EKBA
ERROR RECOVERY IS STRICTLY BY USER INTERVENTION.
8. C(EKBB

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

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

SEQ 0009




RESTRICTIONS

STARTING RESTRICTIONS

A. C(EKBA
NONE
B. C(EkBB

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

IF A RP11-E IS SHIPPED IN PLACE OF A RP0O4&, THIS
REPRESENTS A NON-STANDARD CONFIGURATION AND LOCATION
1244 SHOULD BE CHANGED FROM 176700 TO 176714.

SEQ 0010




7.2

8.1

8.2

8.3

ngRleNG RESTRICTIONS v SEQ 0011
A. (EKBA

NONE

B. (EKBB

SINCE THE PROGRAM COULD POSSIBLY DESTROY A MONITOR, IN

PAGE 6, ALL LOCATIONS BETWEEN 152000 AND 157776 ARE SAVED

AT THE BOTTOM OF THE PROGRAM. TO RESTORE THESE LOCTIONS

A "'CONTROL C'' SHOULD BE TYPED ON THE TERMINAL. THE LOCATIONS
W%LL BE ?ESTORED. A MESSAGE TYPED, AND THE PROCESSOR

WILL HALT.

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

MISCELLANEOUS

EXECUTION TIME

A. C(EKBA

FIVE(S5) SECONDS PER END OF PASS MESSAGE IF RUNNING UNDER A MONITOR.
2 MINUTES IF THE PROGRAM WAS DUMPED.

B. C(EkBB

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

STACK POINTER

STACK IS INITIALLY SET TO 1100.
PASS COUNT

A PROGRAM PASS THRU COUNT IS KEPT [N "'$PASS'',
A. CEKBA

IF THE PROGRAM IS RUNNING UNDER A MONITOR OR WAS LOADED

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

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

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

B. CEKBB
THE PROGRAM MAKES 1 PASS FOR EACH END OF PASS MESSAGE.




8.4

8.6

ITERATIONS

8. C(ExBB
THE FIRST PASS OF THE PROGRAM WILL AUTOMATICALLY INHIBIT

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

SPECIAL REGISTERS

A. C(EKBA

RO IS RESERVED FOR THE TEST NUMBER.
B. C(EKBB

NONE

T BIT TRAPPING

A. CEKBA
NONE
B. (EKBB

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

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

SEQ 0012




8.7

8.8

OSCILLOSCOPE SYNC POINTS

SEQ 0013
A. (EKBA

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

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

B. C(EKBB
ONLY TESTS 1 THRU 20 CONTAIN SYNC INSTRUCTIONS.
CACHE CONTROL

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

PROGRAM DESCRIPTION AND HISTORY

CEKBBB - PROGRAM ENHANCED TO LOOP ON SUBTEST WITH SWITCH 8 SET
CEKBBC - DOCUMETATION OF NON-STANDARD RP11 WAS ADDED TO SECTION 6.1
CEKBBD = ERROR PRINTOUTS OF CALLS > AN EMT 377 WHICH DECODES NEXT

WORD FOR THE ERROR POINTER WAS INCORRECT. MEMORY SIZING
ROUTINE ENHANCED TO HANDLE UNEXPECTED MAIN MEMORY TIMEOUT
TRAPS TO 114. PROGRAM ENHANCED TO RUN ON AN 11/74.

ALSO,THIS SECTION OF REV HISTORY WAS ADDED TO THE DOC. (9.0) .
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PDP 11/70-74MP CPU DIAGNOSTIC PART 2 DECDOC VER 00.04 08=JuL=75 09:38 PAGE 04

4

166

177

191

17 COPYRIGHT (() 1975,1678
DIGITAL EQUIPMENT CORP.
MAYNARD, MASS. 01754

PROGRAM BY DONALD W. MONROE

TH]S PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMA(
PACKAGE {(MAINDEC=-11-DZQA(C=AS).

(223 2232222222323 2322323232322322232323223230302 022 2 R iRttt Rttt l )

BASIC DEFINITIONS

1232323333223 3222323232238322233R20 2222222222 2RRRtRRRRRR Rl

L3 INITIAL ADDRESS OF THE STACK POINTER #»x 1100 »w«
57 MISCELLANEOUS DEFINITIONS

63 GENERAL PURPOSE REGISTER DEFINJTIONS

84 PRIORITY LEVEL DEFINITIONS

9% "SWITCH REGISTER'' SWITCH DEFINITIONS

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

LA AR 222Rd22 02200020 iRttt Rl il il
CACHE  REGISTER DEFINITIONS

AR A AR R A AR R AR AR A AR A AR A AR A A AR AT AR AR AR AR AR RA R R R AR AR R kR
AR AR AR A AR A AR AR AR R AR AR A AR AR AR AR AR AR AT AR AR AR AR AR AR
(PU REGISTER DEFINITIONS

L3222 2222222222322 20t Rl Rl l)
AR R AR AR AR AR R AR R A AR AR A A AR AR AR AR AR AR AR AR R R R AR A AR R A e

MEMORY MANAGEMENT DEF INITIONS

2222222222222 2222223222223 222222ttt RR R R R

194 MEMORY MANAGEMENT STATUS REGISTER ADDRESSES
205 USER "'I'" PAGE DESCRIPTOR REGISTERS

216 USER "D'" PAGE DESCRIPTOR REGISTORS

227 USER "‘I'" PAGE ADDRESS REGISTERS

238 USER 'D'' PAGE ADDRESS REGISTERS

SEQ 0017
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340

L34

447

G4&7

249 SUPERVISOR "'I'" PAGE DESCRIPTOR REGISTERS
260 SUPERVISOR 'D'' PAGE DESCRIPTOR REGISTERS
271 SUPERVISOR ''I'*' PAGE ADDRESS REGISTERS
282 SUPERVISOR 'D'" PAGE ADDRESS REGISTERS
293 KERNEL °'I"" PAGE DESCRIPTOR REGISTERS

304 KERNEL 'D'" PAGE DESCRIPTOR REGISTERS

315 KERNEL ''I'" PAGE AUDRESS REGISTERS

326 KERNEL 'D'' PAGE ADDRESS REGISTERS

(22 2222222222222 d223 23232 2R 2Rttt l R

UNIBUS MAP REGISTER DEFINITIONS

L 2222222223232 2222220222222 22222 2220 iRttt Rttt Rl Rl RN

343 THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED 'MAPLXX'
THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED °'MAPHXX'

(232222332222 232222R 2222ttt ittt sl fl

TRAP (CATCHER

LA 8202222222022 iR 2t 0ttt Rttt d R

437 ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A "',+2 HALT"'
SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

2222222222223t 32323 222222 200220222 R SRRt R

STARTING ADDRESS(ES)

L2222ttt ittt it bl

LA A AR SRRttt RRRRRR Rttt Rt iR

ACT11 HOOKS

(3222222222222 222 2222222222220 22220t RRRRRRRRRR R R

449 THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACT11

LOCATION 46 WILL CONTAIN THE ADDRESS OF THE LOCICAL

END OF THE PROGRAM.

LOCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS
AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING VARIOUS BITS
TO A ONE OR A ZERO. THE BITS USED AND THERE MEANING ARE:

BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING
=0 NO POWER FAIL DESIRED

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

BITS 13-0C MUST BE ZERO'S

08-JuUL=75 09:38
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673

547

(2333222223322 2222222222202l Rl

COMMON TAGS

2223223222222 2222220 22222222202ttt R R

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

2233222222332 2222222222222 222222l Rl Rl

ERROR POINTER TABLE

2 R e e e e 2 2222 2222202202222 2220222222220 2R RRRRRRR R ]

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

08-JuL=75 09:38

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

NOTE1: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
NOTE2: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:

555 EM ::POINTS TO THE ERROR MESSAGE
DH ::POINTS TO THE DATA HEADER
DT ::POINTS TO THE DATA
DF ::POINTS TO THE DATA FORMAT

1560 TEST 1 SPL

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

RSD.02 WILL CAUSE A TRAP TO LOCATION 10.

SVC.70 WILL HANG THE PROCESSOR IN THE PAUSE STATE. THIS
?éLgAgNLY OCCUR IF RACF E17(AFIRO4(1)~AFIRO5(0)«(RTS:CCOP))
D30.00 wiLL CAUSE A TRAP TO LOCATION 10 AFTER STATE D10.60.
THIS FAILURE CAN BE DIFFERENTIATED FROM THE FIRST BY TESTING
THE REGISTER ASSOCIATED WITH BITS <2:0> OF THE OP CODE TO

1571 SEE IF IT WAS INCREMENTED.

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

CONCE IT IS DETERMINED THAT 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.QZ.
THE LA30 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 4.

ROM FLOW=15,255,3%74
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1672

1679

1735

1866

1923

TEST 3 MARK
FORK A CAN FAIL INTO ONE OF THE FOLLOWING:
RSD.00, MFP,.B80, MTP.00, SV(C.70, OR D67.01.
STATE RSD.00 WILL CAUSE A TRAP TO LOCATION 10,
MFP.80 WILL EXECUTE AN MFP INSTRUCTION.
MTP.00 WILL EXECUTE AN MTP INSTRUCTION EXCEFT FOR THE ALU.
SVC.70 WILL HANG THE PROCESSOR IN THE PAUSE CONDITION.
THIS WILL ONLY HAPPEN IF RACF E8 IS BAD.
D67.01 WILL STEP THE PCB AND TRAP TO LOCATION 10 AFTER STATE D10.60.
ROM FLOW=47,252,235,234
TEST 4 ASH*DMO
[F FORK A FAILS EXECUTION WILL GO TO RSD.0O.
IF GRAJ SCO5 L DOES NOT GO LOW OR DOES NOT GET THRU TO
RACK BRCABO4 L A SHIFT RIGHT WILL OCCUR.
IF THE SHIFT COUNTER DOES NOT SHIFT OR GRAJ SC=C DOES NOT GO
LOW THE PROCESSOR WILL HANG UP [N STATE ASH.41.

ROM FLOW=-52,305,257,166 LEFT SHIFT
52.305,277 RIGHT SHIFT

TEST S ASH*DM]
IF FORK A FAILS EXECUTION WILL GO TO RSD.0O.
IF FORK B FAILS EXECUTION WILL EITHER GO TO RSD.00 OR
:3t:88.UILL ONLY BE ENTERED IF EITHER B FORK MUX INPUT B2
DOES NOT GO HIGH OR THE MUX IS BAD.
ROM FLOW=1,175,62,52,305,257
TEST 6 ASH*DM2
IF FORK A FAILS EXECUTION WILL GO TO RSD.00.
ALL OTHER LOGIC HAS BEEN TESTED
ROM FLOW=2,175.,62,52,305
TEST 7 ASH*DM4
IF FORK A FAILS EXECUTION WILL GO TO RSD.00.
ALL OTHER LOGIC HAS BEEN TESTED,

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

PAGE 07
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1945 TEST 10 ASHC*DMO 3
NEITHER FORK A NOR BENO3 SHOULD FAIL.

1945 IF THE INSTRUCTION FAILS, ONE OF THE ASC STATES IS BAD.

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

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

2078 TEST 11 ASHC+DM1
THE ONLY POSSIBLE FAILURES ARE FORK B OR STATE ASC.00.

AF F88K B FAILS EXECUTION wILL EITHER GO TO RSD.00 OR
SH.00.
ASH.00 WOULD PERFORM AN ASH INSTRUCTION INSTEAD OF AN ASHC.

ROM FLOW-1,175,63,53,306,267,227
2115 TEST 12 MUL+~DMO

FORK A SHOULD NOT FAIL.

THE FOLLOWING WOULD BE BEN11 FAILURES:

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

RACK E64(C1) OR RACK E64 IS BAD (INPUT (1 FAILED HIGH)

THE MULITPLICAND WILL BE MULITPLIED BY 177777.

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

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

THE MULTIPLICAND WILL BE MULTIPLIED BY ZERO.

IF GRAJ SC=0 IS NOT GETTING TO RACK ES50(C1) AND RACK ES5O0
IS BAD (INPUT C1 FAILED LOW) THE MULTIPLICAND WILL ONLY

BE MULTIPLIED BY BIT O OF THE MULTIPLIER.

IF RACK E50(C1) FAILS HIGH THE PROCESSOR WILL HANG UP IN

STATE MUL.20G(266).

IF THE INSTRUCTION FAILS TO MULTIPLY CORRECTLY AND ONE

OF THE ABOVE CONDITIONS CANNOT BE DETERMINED THEN THE

FAILURE COULD BE IN THE INSTRUCTION DECODE ROM.

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

ROM FLOW=50,102,266/246,226/206,310
2222  TEST 13 MUL+DM!
FORK A SHOULD NOT FAIL.

FORK B WILL FAIL TO RSD.00Q IF THE R(MUL :ASHC+MFP) FIELD OF
THE INSTRUCTION DECODE ROM ]S BAD,
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IF STATE MUL.OO FAILS THE RESULT WILL BE BAD.
ROM FLOW=1,175,60,102,266/246,226/206,310

2254 TEST 14 DIV+DMO

FORK A SHOULD NOT FAIL.

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

SECTION 2
THE NEXT SECTION DIVIDES &4 By 2. IF RACK E49(B1) IS STUCK

HIGH THE ALGORITHM WILL ABORT THINKING THAT THE DIVISOR

IS ZERO. IF BENO4 FAILS THE DIVIDE WILL ABORT THINKING

THAT THE DIVIDEND IS THE MOST NEGATIVE NUMBER.

IF BEN16 FAILS THE DIVIDE WILL COMPLETE BUT R1 WILL CONTAIN
155776. IF BENOS FAILS THE ALGORITHM WILL ABORT THRU STATE
DVE.20. IF BENO4 (AFTER DIV.70) FAILS RO WILL END UP WITH 177777
AND R1 WILL HAVE 177774. IF BENO3 FAILS RO WILL END UP WITH

SEQ 0022

2273 20 AND R1 WILL HAVE 177774. IF BEN16 FAILS AFTER DV(C.00 RO
WILL HAVE 2 BUT R1 WILL HAVE 177776.
SECTION 3

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

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

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

IF THIS FAILS RO WILL CONTAIN 177777.

SECTION 6
THE NEXT SECTION DIVIDES 1000000 B2 =2 TO TEST BENCS+«DIV QUIT.

THIS SECTION WILL ONLY FAIL IF GRAJ ES5 (Z2(0)*LEFT SAVE (1)) IS BAD.

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

SECTION 8

THE NEXT SECTION DIVIDED 177776 177777 BY =1 TO TEST BENOS*DIV QUIT.
THIS TEST WILL ONLY FAIL IF GRAJ ES(N(1)*SR15(1)) IS BAD.

SECTION 9
THE NEXT SECTION ?

VIDES =5 BY 2 TO ENSURE THAT THE REMAINDER IS
STORED AS A NEGATIVE

1
VE NUMBER.

- |
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SEQ 0023

SECTION 10

THE NEXT SECTION DIVIDES =5 BY =2 TO TEST STATES DV(.20,DVv(.40, & DVC.60
SECTION 11

THE NEXT SECTION DIVIDES =2+*16 BY 2++14 TO TEST STATE DVN.20
SECTION 12

THE NEXT SECTION DIVIDES 100 000200 BY =177 TO TEST STATES
DvD.00 AND DVD.1C.

2584 TEST 15 MTP*DMO
If FORK A FAILS EXECUTION WILL GO TO RSD.0O.

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.
AS FAR AS THE CPU IS CONCERNED THERE IS NO DIFFERENCE
BETWEEN MTPI AND MTPD.
ROM FLOW=-45,151,146,205
2627. TEST 16 MTP*DM]

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

THIS TEST ENSURES STATE MTP.10 RELOADS THE
DR IF THE DESTINATION IS R6 AND THAT IT PUTS THE PC IN THE
DR IF THE DESTINATION FIELD IS R7.
ROM FLOW=-45,151,146,111,155,312
2670 TEST 17 MFP*DMO

IF FORK A FAILS EXECUTION WILL GO TO RSD.00.
IF ANYTHING ELSE FAILS, THEN A ROM STATE IS BAD.

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

2710 TEST 20 MFPxDM2
IF FORK A FAILS EXECUTION WILL GO TO RSD.00.
IF FORK B FAILS EXECUTION WILL ALSO GO TQ RSD.00 BUT THE DR
WILL HAVE BEEN INCREMENTED. IF ANYTHING ELSE FAILS THEN
STATE MFP.CO IS BAD.

ROM FLOW=2,175,66,250,222,300
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2747

2777
2781

2824

2900

2933

TEST 21

ALL THE
TEST 22

TEST 23

TEST 24

_TEST 25

BPT

FORK A SHOULD NOT FAIL.

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

THE ONLY OTHER FAILURE WOULD BE TRP.00.

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

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

IF ONE OF THE BLOCK LEVELS IS STUCK HIGH OR TM(CB
PS07(0)'S STUCK HIGH OR PDRD PRIORITY=0 IS STUCK HIGH,
A PIRQ TRAP LOOP WILL OCCUR WHEN THAT PIR LEVEL IS ENABLED.

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

PIR LEVEL 1 INTERRUPT

IF BEN13 FAILS EXECUTION WOULD GO TO ONE OF THE FOLLOWING:

PUP.00, BRK.20, OR SER.OC.

PUP.00 WOULD START THE POWER UP ROUTINE.

BRK.20 WOULD CAUSE A TRAP TO ZERO.

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

IF TMCB PIRQ DOES NOT GET TO DAPE OR IF DAPE TVv05+07 DOES NOT

GO HIGH OR DOES NOT GET THRU TO THE ALU A TRAP TO 4 WILL OCCUR.

é:;rﬁ§EINTERRUPT DOESN'T OCCUR AN ATTEMPT IS MADE TO ISOLATE THE
L .

PIR LEVEL 2 INTERRUPT

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

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

PIR LEVEL 3 INTERRUPT

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

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

08-JuL=75 09:38
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TEST 26 PIR LEVEL & INTERRUPT

2966

3000

3035

3077

3083
3112

TEST 27

IF BEN 13 FAILS EXECUTION WILL GO TO BRK.Z20.
THIS WILL ONLY HAPPEN IF TM(B E63(5) IS BAD.

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

PIR LEVEL 5 INTERRUPT

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

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

TEST 30 PIR LEVEL 6 INTERRUPT

TEST 31

TEST 32

IF BEN13 FAILS EXECUTION WILL GO TO BRK.Z20.

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

IF THE INTERRUPT DOES NOT OCCUR LEVEL 7 1S TRYED, TO TRY
AND ISOLATE THE FAILURE BEFORE TM(CB ES55(9-8).

PIR LEVEL 7 INTERRUPT

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

IF THE INTERRUPT DOES NOT OCCUR THEN EITHER TM(B EZ0(6)
IS BAD OR TMCA HONOR PIR7 IS BEING HELD HIGH.

UNIBUS TIMEOUT

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

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

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

IF BEN 13 FAILS EITHER TMCC AERF(1) L IS NOT GOING LOW
OR TMCB ES53(11) IS BAD.

A TEST IS THEN MADE TO ENSURE THAT TMCC PRIORITY CLEAR GOES LOw.

08-JuL=75 09:38
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3188

TR R N RN R RN RN

PERIPHERAL DETE

(2222222222222 2222223223202 2022 200202223 R Rt ttlll d)

3189

3191

3306

3370

3403

3436

TEST 33

TEST 34

TEST 35

TEST 36

23332323232 22222222212 3222222 3 2221282t

INATOR & INTERRUPT ENABLE ROUTINES
THIS SECTION OF CODE TRYS TO FIND A DEVICE ON BRS AND BR6.
WHEN IT FINDS A DEVICE IT PUTS THE ADDRESS OF THAT DEVICES
SUBROUTINE IN A LOCATION.
THE CODE TO INITIATE AN INTERRUPT SEQUENCE ON CERTAIN
DEVICES IS ALSO HERE. -WHEN A TEST REQUIRES AN INTERRUPT ON
A CERTAIN LEVEL IT LOOKS AT.INTERX'TO DETERMINE IF A
DEVICE IS AVAILABLE AND.IF $0 DOES A JSR TO THAT DEVICES
INTERRUPT ENABLE ROUTI
BR LEVEL 4 INTERRUPT ,-x?fhd~
BEN 13 SHOULD NOT FAIL. -
IF THE INTERRUPT DOESN'T OCCUR AN ATTEMPT IS MADE TO
ISOLATE THE FAILURE.
BR LEVEL 5 INTERRUPT

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

BR LEVEL 6 INTERRUPT

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

YELLOW ZONE TRAP

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

IF THE PROCESSOR FAILS TO TRAP EITHER TMCD SL YEL IS
NOT GOING HIGH OR TMCA HONDR SLY IS NOT GOING LOW
OR TMCB E70(3) IS BAD OR BEN13 FAILED.

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

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

KERNAL R6 GOES HIGH WHEN ENABLED BY ''STACK REFERENCE * KERNAL MODE"’.

[F THE TRAP WORKS TESTS WILL BE PERFORMED TO ENSURE ALL THE
APPROPRIATE CONDITIONS DISABLE THE TRAP EXCEPT
THE PRIORITY ARBITRATOR.

DECDOC VER 00.04 08=JuL=75 09:38
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3527

3618

2623

3726

3731

3782

3785

TEST 37

TEST 40

TEST 41

TEST 42

B 3
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ROM FIELD CHECK OF PC MANIPULATOR STATES

THIS TEST EXECUTES THE MACHINE STATES THAT MANIPULATE
THE PC TO ENSURE THAT THE PCB ROM FIELD OR DRX ROM FIELD
OR SRX ROM FIELD OF THESE <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>