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DOl

DEKBA/B W WSIGI'ED TO DETECT FN) REPORT LOGIC
FﬂLTS IN Tl£

"10(8) INDIVI ST
SR e

ARE PMTITIG‘ED INTO TWO STAND-ALONE PROGRAMS RS DESCRIBED

-

A. BRSIC INSTRUCTION TESTS
CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION

“53-»5 =8 (0cTc Gpehntions std By e OTILITY RTINS

AND SCOPE LOOPING FACILITIES
om

ANY FAULT DETECTED IN THIS PROGRAM CAUSES THE T0
“"HALT" WITH THE CONSOLE LIGHTS xrmcaum THE
ERROR Pm'n LIGHTS WIM

Pnfu xnm rxca ON nr T nvnxun&o {u THE PRO-
&a
GRAM ANNOTATION F AILING

ncmmursmn.ocm soa 2 (ADDRESS LIGHTS
ormonmn:momm * THE INDICA
Tssmsnou.oc%nuw 0 THE
Wocmel' ON Ismonnf T MUST BE
moncmmmass”””rm'man M%gn?‘mssormr
PARTICULAR TEST

B. ADVANCED INSTRUCTION AND MISCELLANEOUS LOGIC TESTS
DEKBB CONSISTS W R LNICH.LY SEQUENCED SET G' TH.I:T%&!

TESTS MGED G' HI

INSTRUCTION TE ?
STRWTIM REPERTOI IC FY
AS: 1) THE INTERNAL

REGIS
mmmmm )ausnshzst akgs;
sxxmm honaoms s)am:a CTION;
AND 7) EXTERNAL TRAPS AND ABORTS. EARCH TE

SaTTcH ;:;ﬁﬁ T SELECTION AND EXECUTION Vv rmxw

UPON MECTIM OF A LOGIC FAULT EACH ?T IN THIS SECTION
CALLS AN SERVICE™ THAT REPORTS sgvmno COPY ON
THE CONSOLE TERMINAL DEVICE. THE ROUTINE
ALSO FRCILITATES USER CONTROL OF THE PROGRAM SEQUENCE VIA

SEQ 0003




2.1
2.2

e.3

3.1

e ——te et @

EOL

CONSOLE SWITCH REGISTER OPTIONS. AFTER REPORTING THE ERROR

iy KRR e X

C. IMPORTANT NOTE

THE PROGRAM mmno« xw m REPORTS
POI rnn.uas IN THE PROCESSOR rems mm xr EITHER
PROGRAM, OR THE v:& mr. nor RUN IN SE-
QUENCE, ' THE moa r:ssms”'E”s%

ALTHOUGH EACH ERROR ANNOTATION AND oncx.usxou
HAS BEEN moven wmrsn:mi mgévgr 1 xou (

STUCK LOW)

THE ERROR mr IS | rwcr;on or
mmmxsroormrmm PROBRBLE
AREA OF FAILURE.

REQUIREMENTS

EQUIPMENT

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

STORAGE

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

PRELIMINARY PROGRAMS

TO RUN

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

DEKBB REQUIRES THAT DEKBA RUN
LORDING PROCEDURE

METHOD

BOTH AND DEKBB
REFER TO THE XXDP MANUAL FOR FURTHER INFORMATI

SEQ 0004
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4.1

4.2

4.3

.1

FOI

STARTING PROCEDURE

CONTROL SWITCH SETTINGS

SEE S.1
STARTING ADDRESS

200
PROGRAM AND OPERATOR ACTION

A. DEKBA

1. LOAD PROGRAM INTO MEMORY (SEE SECTION 3)

2. LORD ADDRESS 200

3. PRESS START

S. THE PROGRAM WILL LOOP UNTIL THE HALT SWITCH IS PRESSED

B. DEKBB

é‘ LOAD m&m INTO rmxm (SEE s:cr}on :(a%)

3. Ex'r'smu'imus S AVA un.f W m‘&n ENSURE
AT LEAST ONE DRIVE IS ENABLED; IF SW<S>=0

4. LOAD ADDRESS 200

S. SET SWITCHES (SEE SECTION 5.1)

B. PRESS START

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

BE TYPED EVERY PRSS.
OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

A. DEKBA

NONE

B. DEKBB

WITH SW(15:0>=0 THE PROGRAM WILL PRINT ON ERRORS_AND
&MTE‘ICMH!”S;EFD OF PRSS™ WILL BE TYPED AT THE COMPLETION

SEQ 000S




5.2

s.2.1

5.2.2

5.2.3

s.2.4

GOl

THE SWITCH SETTINGS RRE:

SW¢1S=] ..
A - e e
SW¢12 =1 ..I xun}a BIT ;ESEPINE

SHc<l=] . MIBIT ITERATIMS
i

B T I E P s

(7> =1 ... NO RCTION

6> =] ... §IP BUS REQUEST & TESTING
SH¢5» =1 ... SKIP BUS REQUEST S TESTING
SH<Y» =1 ... SKIP BUS REQUEST N Tl
SW<I =1 ... SKIP STING
SH(2> = . SKIP

.' NG
SW<D> =1 ... SKIP OPc ATOR INTERVENTION TESTING
SUBROUTINE ABSTRACTS

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

SPURIOUS ERROR HANDLER
I TS50 S USEETR IRE T M
TR Y03 Wl e B O T it

TRAP TO ll"l)

THIS SUBROUTINE CALL (VIR AN I0T INSTRUCTION)

M’% sﬁ%%ﬁ%%’%m

SEQUENTIAL FLOW CHECKS (SEE S5.2.8

LTSGR 1 e 1

TRAP CATCHER
A ".+2" - "HALT" SEQUENCE IS REPEATED FROM LOCATION O TO

SEQ 0006




HO1

LOCATION 776 TO CATCH ANY UNEXPECTED TRAPS_ (EXCEPT 4 AND SEG 0007
114). THUS, ANY UNEXPECTED TRAPS WILL HALT AT THE DEVICE
TRAP VECTOR +2.

5.2.5 TRAP

A NUMBER OF SUBROUTINE

S ARE CALLED BY THE TRAP_INSTRUCTION.
FOLLOWING ARE THE CALLS USED AND THE LABEL OF
RADDRESS OF THE SUBROUTINES.

THE STARTING

S.2.5.1 TYPE (STYPE)
ROUTINE TO TYPE AN ASCII STRING ON THE TTY.
THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS RFTER
R LINE FEED.

$.2.5.2 TYPEOC (STYPOC)

ROUTINE TO CGNERT 7 IE-BIT BINARY NUMBER TO A 6-DIGIT
OCTAL NUMBER AND TYPE I

§.2.5.3 TYPEDS (STYPDS)

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

S.2.6 POWER DOWN AND UP
THIS I (VIR A THE RETURN
PC UPON A POER GO, WHEN POLER 19" RESTORED A MESSAGE
IS TYPED AND THE TEST WILL ESTMT

S.2.7 MONITOR RESTORE (QUIT)
THIS I BY TYPING A * OR
WEN THE EWD OF PRSS. 15 REAGHED, AND THE PROGRAM 1S
RUNNING UNDER A MONITOR. SEE 7.2 FOR DETRILS.

S.2.8 CHECK TEST SEQUENCE (SEQENC)
THIS ROUTII'E&S CALLED IN THE SCOPE ROUTINE. IT COMPARES
THE THE CALL WITH THE ADDRESS POINTED

ADDRESS
TOBYSTSTM N THE “TEST ADDRESS TABLE™. IF THEY DON'T
msmsx BpED. IS TYPED, INDICATIONG THAT A TEST




5.2.9
$.2.9.1

5.2.9.2

5.3

6.1

101

PERIPHERAL DETERMINATOR AND INTERRUPT ENRBLE ROUTINES
PERIPHERAL DETERMINATOR

mxs aoumﬁ &Eggcgrénsén ur% ‘rggrs AND 33
5\%': BUS ﬁ:' gzs';'"fsl.éva‘.' ggg:c% IF Lxr: u.oex ug:
%Fs"ﬁ?e Isnro SKULLLP ":u.E xmgsica.oscxl em{ INE)
IS PLACED IN LOCATIONS “INTERS™ AND “IN Tm- spg‘:??%

INTERRUPT ENABLE ROUTINES

THESE ROUTINES ARE CALLED VIA A "JSR PC,3INTERX"™ (X=5 OR 6).

THE INE SETS UP AND RESPONDS TO A BUS REQUEST. IF THE
anoossmrmmnsnmpcxsmcm:mmavanm
THE RETURN IS MADE.

OPERATOR ACTION

ST OF DEKBB REQUIRES OPERATOR I

TI'E LAST
THIS TEST IS GI.Y EXECUTED PRSS 1, IF SH(O)‘O G%S-
IONS

RESPGD

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

A. DEKBA
EVERY IN MALTS THE S THE C

FIELD g"rnrc" rqu:usff mm?mu MN&" NAME HE
SIGNAL THAT WAS LIKELY TO HAVE cug THE ERROR.
ALSO, IN THE COMMENT FIELD smocmgcooemmsrm
REPLACE THE MALT IF LOOP OR S DESI IF THE
PROGRAM HALTS AT LOCATION ?“i; koox
IN THE TEST DESCRIPTION HE TEST THAT FAILED, TO FIND
THE MOST LIKELY causé of ERROR.

B. DEKBB

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

TIEREIIEOVER"ISOBJ ERRWSTMTCMWCLRINTHIS
PROGRAN, * WEN o mﬁ‘%ﬂ catl 10 He
ERROR ROUT I <13> IS MT SE AN ERROR
MESSAGE PER I }E ;moa () EACH ERROR
TYPE OUT WILL RIN OLLOWI

SEQ 0008




6.2

7.1

JO1

AN _ERROR MESSAGE
A DATA HERDER
TR STRING

THE DATA STRING WILL cormuu AT A MINIMUM, THE ERROR PC
AND THE TEST NUMBER. IN SOME CASES THE EXPECTED AND ACTUAL
VALUES OF A REGISTER ms ALSO uc:.wan

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

W —
D

SEE SECTION 7.1 FOR NON-STANDARD CONFIGURATION.

ERROR RECOVERY

A. DEKBA
ERROR RECOVERY IS STRICTLY BY USER INTERVENTION.
B. DEKBB
15192 - 151 SR, Vi O S
TYPED. TESTS ME DIV MD
SECTI . IN TI'E
EXECUTION TO GO TO TI'E !EXT SEC

SH(15>=] PRESSII'B Tl-? m MWTM

PRESSIM THE Cﬂﬁﬂfg RGAIN W LL CAUSE
THE PROGRAM TO CONTINUE RS"'E SW< 15

RESTRICTIONS

STARTING RESTRICTIONS

. tom
oI 9 03I U 8 SO LS
UNI DEVICE (RK, , TM) IS ACTIVE

R LR g o

SEQ 0009




7.2

a.l

B.2

8.3

KOl

OPERATING RESTRICTIONS

A. DEKBR

NONE

B. DEKBB

SINCE TI'E PROGRAM CG.LD POSSI&Y MSTROY R MNITM IN
OCRTIWS

WILL

IF THE PROGRAM IS RUNNING UNDER R MONITOR THE LOCATIONS

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

MISCELLANEOUS

EXECUTION TIME

A. DEKBA

FIVE(S) SECONDS PER END OF PASS IESSRGE IF RUNNING UNDER A MONITOR.

4 MINUTES IF THE PROGRAM WAS
B. DEKBB

THE FIRST PASS TAKES APPROXIMATELY B8 SECONDS. ALL SUB-
SEQUENT PRSSES TAKE APPROXIMATELY 3 MINUTES.

STACK POINTER

STACK IS INITIALLY SET TO 1100.

A PROGRAM PASS THRU COUNT IS KEPT IN “SPARSS™.

&mﬁwwwsww&w

OF PASS MESSAGE 10000(B) PASSES
OR ERCH END OF PRS

Tii PRSS CMT IS DISPLAYED XN T}E DATA LIGHTS.

B. DEKBB

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

A Wﬁ@'&f P e

SEQ 0010
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e.q

8.6

LOlL

B. DEKES
THE FIRST PASS OF THE PROGRAM WILL AUTOMATICALLY {,'_',_‘“"

ITERATIONS. ALL SUBSEQUENT PASSES WILL PERFORM F!
(2000 DECIMAL) ITERATIONS.

SPECIAL REGISTERS

R. DEKBA

RO IS RESERVED FOR THE TEST NUMBER.
8. DEKBB

NONE

T BIT TRAPPING

A. DEKBA
NONE

B. DEKBB

OTHER PASS, STARTING WITH PASS 2, RUNS WITH

$ aEn ON. THIS CAUSES EVERY INSTRUCTION TO T BIT TRAP
THEREF ORE nxsnorpossxal.sr I I

THE TEST fumom TURNING THE
CERTAIN TESTS mnommcw.}r

THESE TESTS WILL ALSO TURN
TEST REQUIRES THAT IT ALSO BE OFF.

SEQ 0011




SEG 0012

MOl

S

BEGINNING WITH TEST 24 ERCH TEST HAS AN OSCILLOSCOPE SYNC
ONLY TESTS 1 THRU 20 CONTAIN SYNC INSTRUCTIONS.

CACHE CONTROL

THE FIRST PASS OF BOTH
DISABLED (FORCING MISSE

OSCILLOSCOPE SYNC POINTS
SUBSEQUENT PASSES RUN W

PROGRAM DESCRIPTION

8.7
8.8

9.1




PDP 11/70 CPU DIAGNOSTIC PART 2

DOCUMENT
i

PDP 11,70 CPU DIAGNOSTIC PART 2
EEREEREERRIE

COPYRIGHT 1975
DIGITAL EQUIPMENT CORPORATION
MAYNARD, MASS. 01754

b

NO1

DECOOC VER 00.04 08-JUL-75 09:38 PAGE 01

SEQ 0013




BO2

POP 11/70 CPU DIARGNOSTIC PART 2

41

166
177
181

L2 Somom,

BRSIC DEFINITIONS
CACHE REGISTER DEFINITIONS
CPU REGISTER DEFINITIONS
MEMORY MANAGEMENT DEFINITIONS
UNIBUS MAP REGISTER DEFINITIONS
TRAP CATCHER |
STRARTING ADDRESS(ES)

RCT11 HOOKS
COMMON TRGS
ERROR POINTER TRBLE
PERIPHERAL DETERMINATOR 3 INTERRUPT ENABLE ROUTINES
MEMORY MANAGEMENT SETUP
END OF PASS ROUTINE
SPURIOUS ERROR HANDLER
SCOPE HANDLER ROUTINE
ERROR HANDLER ROUTINE
ERROR MESSAGE TYPEOUT ROUTINE
STACK LIMIT TEST TYPE OUT ROUTINE
MONITOR RESTORE ROUTINE
CHECK TEST SEQUENCE ROUTINE
TYPE ROUTINE
BINARY TO OCTAL (ASCII) AND TYPE

DECDOC VER 00.04 08-JUL-7S 09:38 PAGE 02

SEQ 0014
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POP 11/70 CPU DIAGNOSTIC PART 2

!I%Elﬁl*ll“lﬁil
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
TRAP DECODER
TRAP TRBLE
POWER DOWN AND UP ROUTINES

——

coz2

DECDOC VER 00.04 08-JUL-75 09:38 PAGE 03

SEQ 0015
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POP 11/70 CPU DIAGNOSTIC PART 2 DECDOC VER 00.04 08-JUL-75 09:38 PAGE 04

17 COPYRIGHT (C) 1,1975
BIGITAL EaUieeenT 2.

PROGRAM BY DONALD W. MONROE
THIS PROGRAM WRS USING THE PDP-11 MRINDEC SYSMAC
PACKAGE (MAINDEC-11-DZQAC-RS).

- m%llﬂmmlm{"Wlﬂill!!lll“lllllli
HHHHHHHHHHHHHHHHEEHHHHHHEEHHHHHHEEHHHHE R

INITIAL ADDRESS OF THE STRCK POINTER ##x 1100 #x#

MISCELLANEOUS DEFINITIONS

GENERAL PURPOSE REGISTER DEFINITIONS

PRIORITY LEVEL DEFINITIONS

“SWITCH REGISTER™ SWITCH DEFINITIONS

DATA BIT DEFINITIONS (BITOO TO BITI1S) z

150 BASIC "CPU™ TRAP VECTOR ADDRESSES

33 EHHHHEHHHHHHHHHHHHHHHHHHH R R R R R AR R RN
166 CACHE REGISTER*IIF INITIONS
EHEHHHHHHHHHHHH

EEEEN-

EREREFRRERERERFREERERERL R RS
EFREERERERRERFRERERRRRERERE . b
#ERERERERREERERERRREREERRD
EFRERRERRRERERRREREEE LR

ERERHHHHHHHHHHHHHHH
177 CPU REGISTER DEFINITIONS

191 MEMORY MANAGEMENT DEFINITIONS
FHHHHHHHHHHHHEE

MEMORY MANAGEMENT STATUS REGISTER ADDRESSES
USER “I" PAGE DESCRIPTOR REGISTERS

USER "D" PAGE DESCRIPTOR REGISTORS

USER "I" PAGE ADDRESS REGISTERS

USER "D" PRGE ADDRESS REGISTERS

BNERS

SEQ 0016




POP 11/70 CPU DIRGNOSTIC PART 2

434

441

447

EOE

249 SUPERVISOR "I" PAGE DESCRIPTOR REGISTERS
260 SUPERVISOR "D" PRGE DESCRIPTOR REGISTERS
271 SUPERVISOR "I" PAGE RDDRESS REGISTERS
282 SUPERVISOR "D" PAGE ADDRESS REGISTERS
233 KERNEL “I" PAGE DESCRIPTOR REGISTERS
304 KERNEL “D™ PAGE DESCRIPTOR REGISTERS
315 KERNEL “I™ PRGE RDDRESS REGISTERS

326 KERNEL “D" PAGE REGISTERS

3R I R T 06 300 00 30 30 0 06 3030 0 30 30 300 00 00 030 00 30 36 3 30 30 30 36 00 30 30 38

UNIBUS MAP REGISTER DEFINITIONS
HHHHHHHHHHHHHHHEHHHHHHHHEEHHHHHHEEHHHHHHHEHHHHHHHHE HHHHHHEE

M T DPRER L 6T 0% e WP REGISTERS ARE LABELED "MAPHC

HHHHHEHEHHHHHEEE
TRAP CATCHER
HHHHHHEHHHEHHHHE R R
437 ALL UNUSED LOCATIONS FROM 4 - 776 CONTRIN A =.+2, HALT"
TRAPS AND INTERRUPTS

SEQUENCE TO CATCH ILLEGAL
LOCATION O CONTRINS O TO CATCH IMPROPERLY LORDED VECTORS

H R R EEEEEEERE

FHHHHES EHEHHHHHE
STARTING ADDRESS(ES)
HHHHHHHHHHHHEHHHHHHHHHHHHHHHHH NN N RN

R I 0 I 0 B0 0 330 00 0 000000 2 000 00 T S I J B 3  0E JE B

ACTil HOOKS
HHHHHHHHHHHHHHHHEHHHHHHHHHEHHHHHHHHHEHHH HE HHHHHHHHH £ R

449 THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH RCT1l
LOCATION 46 WILL CONTRIN THE ADDRESS OF THE LOCICAL
END OF THE PROGRAM.
LOCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQU

R U 2 i (SR A i 0 7

BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING

=0 NO POKER 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 PAGE 0S

SEQ 0017




POP 11/70 CPU DIRGNOSTIC PART 2

473 COMMON TRGS

S47 ERROR POINTER TRBLE

THE IFFMTIG'I IS OBTARINED
LOCATION EI

NOTEl: IF SITEMB
NOTE2: ERCH ITEM

1Se0  TEST I

2887 § SoE%
o3

:
2
:
§

g
88

1571 SEE IF IT WAS INCREMENTED.

COULD BE BRD.

MADE ON THE PSW <
ROM FLOW-43,361

1614 TEST 2

Ao

WAT.00 WILL RECOVER.

ROM FLOW-15,255,374

FOe

DECDOC VER 00.04 08-JUL-75 09:38 PAGE 06

SRS 0 0 00 00 T 00 00 00 00 00 00 06 00 30 00 00 0000 06 06 30 30 06 30 36 36 96 30 36 38 96 30 36 30 96 3030 36 96 36 30 30 36 00 30 36 36 0 36 36 30 6 36 30 36 %
HREREE RT3 000 3000 06 00 36 30 30 0000 30 0600 3030 00 00 30 30 00 30 30 00 00 00 230 000 30 00 00 00 30 30 0 00 00 00 0

475 uﬂslg }mwmxm COMMON STORAGE LOCATIONS

BHHHHHEEHHHHHHHHEEHHHHHHHENEHHHHHEHEEHHHHEHENHHHHHEHHHHHHE
HHHHHHHEHHHHHHHHEHHHHHHHEEHEHHHHHEEEHHHHHEHEHHHHEEHHHHHHHH
549 THIS TRBLE CONTRINS THE INFORMATION FOR ERCH ERROR THAT CAN OCCUR.

o%“ﬁ?@?&ﬁlgrngm IS PERTINENT.

IN THE TRBLE CONTRINS 4 POINTERS EXPLAINED RS FOLLOWS:

1 g s

PAUSE STATE. THIS

OCATION 10 AFTER STATE D10.60.
A HE _FIRST BY TESTING
THE OP CODE TO

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

ONCE IT IS MTERHII'ED THAT THE INSTRUCTION WORKS A BIT TEST IS

IF FORK A FAILS EXECUTION WILL EITHER GO TO WAT.00 OR_TRP.02.
THE LA30 PRINTER WILL BE STARTED SUCH THAT A FAILURE INTO

IF TRP gms D R TRW SEQUENCE WILL EXECUTE
CTOR OF

SEQ 0018
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GOe

POP 11/70 CPU DIRGNOSTIC PART 2 DECDOC VER 00.04 08-JUL-7S 09:38 PAGE 07
1672  TEST 3 MARK

FORK A CAN FARIL INTO ONE OF
SR, T, 3 m s% B 1.
HTP 00 WILL EXECUTE AN HTP INSTRI.K:TIW EXCEPT FOR THE ALU.
1679 PROCESSOR IN THE PAUSE CONDITION.
%; 01 quLa‘éTEP'"T’gNPéB WTEN ?0 LOCRTION 10 AFTER STATE D10.60.
ROM FLOW-47,252,235,234
1733 TEST 4 ASH*DMO
IF FORK A FRILS EXECUTION WILL GO TO RSD.O0O.

8 | S, R0, o T e T
IF THE SH SH!FTMGRAJSC:ODOESMTGO

LGITIEPROCESSMHLLMIPINSTQTERSH

mnw—gﬁggma TSHS}IFFIT

1866 TEST 5 ASHxDMI
IF FORK A FRILS EXECUTION WILL GO TO RSD.O0O.
IF FORK B FRILS EXECUTION WILL EITHER GO TO RSD.0O OR
B N 35 R B o rom o e
ROM FLOW-1,175,62,52,305,257
1902 TEST &6 RASH*DM2
IF FORK A FRILS EXECUTION WILL GO TO RSD.0O.
ALL OTHER LOGIC HRS BEEN TESTED
ROM FLOW-2,175,62,52, 305
1923 TEST 7 ASH*DMY
IF FORK A FRILS EXECUTION WILL GO TO RSD.0O.
ALL OTHER LOGIC HAS BEEN TESTED.
ROM FLOW-4,122,177,62,52,305

SEQ 0019




1949

2078

ells

e2ec

POP 11/70 CPU DIAGNOSTIC PART 2
1945  TEST 10 ASHCxDMO

HO2

DECOOC VER 00.04 08-JUL-75 09:38

NEITHER FORK A NOR BENO3 SHOULD FRIL.

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

IT IS T THE 1 ON WORKS
BN T L TRk ey 1o PeREORMED 0N THECNIFT COUNTER.
ROM FLOW-53, 306, 267, RIGHT SHIFT

3,380 7% 1% 1 L
TEST 11 ASHCXOMI

THE ONLY POSSIBLE FRILURES ARE FORK B OR STATE RSC.00.
gﬂ?&?( B FRILS EXECUTION WILL EITHER GO TO RSD.0O OR
ASH.00 WOULD PERFORM AN ASH INSTRUCTION INSTEAD OF AN ASHC.
ROM FLOW-1,175,63,53,306,267,227

TEST 12 MUL*DMO

FORK A SHOULD NOT FRIL.
OWING WOULD BE BEN11 F

THE FOLLOWI

F EITHER i GH 0R MT GETTLg THRU TO
5 e T e ey

ik ERA() B RAG Bl Y€ o0 Crieut ¢y ol

IF EITHER GRAD DROO IS STUCK L 0
EG"I(S'I. 1S FRILED LOW)

MULTIPLICAND MWILL MULTIPLI
IF GRAJ SC=0 IS NOT ING TO i AND RACK ESOD
S BAD (1 Cl FﬂleD LOW) THE MUL gl. CAND MWILL ONLY

o EEI?Y)E}LS HIGH M%ﬁoa WILL HANG UP IN

R B

& aTes ccu?uo, on bR IN THE CONDTTION CODE ROM.

ROM FLW-SO.IOE.E&B/M,EES/EGJ!O
TEST 13 MUL*DMI

FORK A SHOULD NOT FAIL.

FORK B WILL FAIL TO RSD.00 IF THE R(MUL:ASHC+MFP) FIELD OF
THE INST TIM DECODE ROM IS BAD.

PAGE 08

SEQ 0020




SEQ 0021

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

102

IF STATE MUL.OD FARILS THE RESULT WILL BE BRD.
ROM FLOW-1,175,60, 102,266/246,226/206,310

FORK A SHOULD NOT FRIL.

SECTION 1

mmmm & : m 53

5o Bosg 8 R =R 8 ¥
“FE-E R I
o B B3 2 oy ©
wnmmmmmm N EEEE
oot E d Sy @ O o8 2
g5 E 5o B2 5 g B

X 4 O ~

& T EEEE

heSpdet & 38 ax Ks mm
= m mm nE
xxmmmsmm 4 B B 8, U
SEXanoas = = > 54 = =
ERGETs ¥ mm 8% 82 &5 &
5- 52 %2 &3 &°
Sl s By B OB OH A
mmmrr o sm s oz WS by

a - o
® En w5
rnm ¥ amm PIE WEE T, 7mm
mmmml g 85 sfa zfw gzl zfE gt

EaETEd b

VE NUMBER.

I%l SECTION DIVIDED 177776 177777 BY -1 TO TEST BENOS*DIV QUIT.
%S ST WILL ONLY }§L iF GRAJ ES(N(1)#SR1S(1)) IS BAD.
NEXT SECTION DIVIDES -a BY 2 TO ENSURE THAT THE REMARINDER IS
AS A NEGATI

SECTION 9
THE

ST

SECTION 8

POP 11/70 CPU DIAGNOSTIC PART 2

2254  TEST 14 DIVxDMO

2273




2670

2710

POP 11/70 CPU DIAGNOSTIC PART 2

Joe

DECDOC VER 00.04 08-JUL-7S 09:38 PAGE 10

SECTION 10
NEXT SECTION DIVIDES -5 BY -2 TO TEST STATES DvC.20,0vC.40, & DVC.60

SECTION 11

THE NEXT SECTION DIVIDES -2%#%1b6 BY 2%#14 TO TEST STATE DVN.20
SECTION 1

THE ICXT SECTION DIVIDES 100 000200 BY -177 TO TEST STATES

DVD.00 AND DVD. 10.

TEST 1S MTP*DMO

TEST 16

TEST 17

TEST 20

IF FORK A FRILS EXECUTION WILL GO TO RSD.OO.

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.
MANAGEMENT TRANSFER.

THE_MEMORY TEST VERIFIES THE INTERMODE
RSFMRSTIECPU CG!CEREDI-EREISI'DDIFFERENCE
BETWEEN MTPI PD.

ROM FLOW-4S,151, 146,205

MTPDM1

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

oR ?FTFI'E &STIMT? TES RE &o“?'w?r PUTS THE PC IN THE
oa IF THE DESTINATION FIELD I

ROM FLOW-Y4S,151,146,111,155,312

MFP%DMO

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

ROM FLOW-46,304,250,222,300
MFPxDM2

IF FORK A FRILS EXECUTION WILL GO TO R
IF FOH( B FR][LSIECXEE%IW WILL ALSO (IEO

L# VE BEEN NTED. IF ANYTHING
STATE MFP.00 IS BAD.

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

SD. 00.
TO RSD.00 BUT THE DR
ELSE FRILS THEN

SEQ 0022
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2747

2777
2781

TEST 21 BPT

FORK A SHOULD NOT FRI
IF THE TRAP VECTOR LOGIC FRILS THE TRAP VECTOR WOULD

T Oy Grien
Y
IF m STA ran.?. 10 1'.'%0 r% DR ’r& TRAP VECTOR WILL
INR3. IF n FAILS TO LOAD THE BR THE OLD

EVER I
PS uxu. rnn. ?o BE STACKED
ALL THE LOGIC FOR (JMP+JSR)*DMO HAS BEEN TESTED.
TEST 22 BIT TEST OF PIRQ REGISTER
IF ONE OF THE BLOCK LEVELS IS STUCK HIGH OR TMCB
PSO7(0)’S STUCK HIGH OR PDRD PRIORITY=0 IS STUCK HIGH
A PIRQ 'LOOP WILL OCCUR WHEN THAT PIR LEVEL IS ENABLED.

ﬂ COI.MT PAT Wﬁ TI'EN RUN Tl-ﬁU THE REGISTER TO ENSURE THAT

TEST 23 PIR LEVEL 1 INTERRUPT
IF ENIJ FﬂILS EXECUTIM W.I.D GO TO ONE OF THE FOLLOWING:

,: % ause ﬁ UP ROUTINE.
&5 m 83"8022‘5 ?%éi" 9“"?&“ 17 g It B0ES vt

IF THE INTERRUPT DOESN'T OCCUR AN RTTEI‘PT IS MADE TO ISOLATE THE
FAILURE.
TEST 24 PIR LEVEL 2 INTERRUPT

IF BEN 13 FRILS CUTION WILL GO TO BRK.20.
THIS WILL ONLY IF TMCB EB3(2) IS BAD.

iF % &Wkﬂ% ’T‘aogguge THEN ITlvﬁllimTHCB EB2(2)

TEST 25 PIR LEVEL 3 INTERRUPT

iF BEN 13 FRILS EXECUTION WILL GO ?il(
THIS WILL ONLY HAPPEN IF TMCB EB3 (3) S BAD.

IF THE INTERRUPT DOESN’T OCCUR THEN EITHER TMCB EB2(3)
IS BAD OR TMCB HONOR PIR3 IS BEING HELD HIGH.
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296  TEST 26 PIR LEVEL 4 INTERRUPT

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

15 B25 ORTHCA HOROR PIR 3 1S BEING RELD HIGH.

3000 TEST 27 PIR LEVEL S INTERRUPT

3035  TEST 30

3077  TEST 31

3112  TEST 32

T GRS RT3, B
25 BTN SR I a2
PIR EVEL 6 INTERRUPT

IF BENI3 FRILS EXECUTION WILL GO TO BRK.Z20.

THIS WILL ONLY IF EITHER TMCB EB3(12)
IS BAD, OR EB1(1) IS BAD.

IF THE INTERRUPT DOES NOT OCCUR LEVEL 7 IS TRYED, TO TRY
AND ISOLATE THE FRILURE BEFORE TMCB ESS(9-8).

PIR LEVEL 7 INTERRUPT

F BEN 13 FAILS EXECUTION WILL GO TO .20.
*HIS WILL ONLY HAPPEN IF E63(B) ??‘ano

IF THE INTERRUPT DOES NOT OCCUR THEN EITHER TMCB E70(bB)
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

08-JUL-75 09:38 PAGE 12

OR IF RACA ZAP DOES NOT GO LOW THE PROCESSOR WILL NOT TRAP TO M.
IF BENO6 FRILS THE STACKED PC WILL BE 160000 INSTERD OF 1$-2.

IF BEN 13 FAILS EITHER TMCC RERF(1) L IS NOT GOING LOW
OR TMCB ES3(11) IS BAD

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

SEQ 0024
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SRR AR I 00 I 36 3030000 T30 0 0 00 36 36 30 36 30 06 0030 36 30 36 0000 06 36 30 36 30 3000 06 06 36 00 36 36 36 36 6 36 30 36 30 36 0 20

3188  PERIPHERAL DETERMINATOR & INTERRUPT ENABLE ROUTINES
e e e T T el

3189 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

3191 SUBROUTINE IN A LOCATION.

THE CODE_TO INITIATE AN INTEWT SEQUENCE ON CERTAIN

DEVICES IS “'VEE WHEN A TEST REQUIRES AN INTERRUPT ON
CERTRIN LE I LOG(S AT INTERX TO DETERMINE IF A

[EV ﬁ IF DOES A JSR TO THAT DEVICES

SEQ 002s

3306  TEST 33 BR LEVEL 4 INTERRUPT

BEN_13 SHOULD NOT FRIL.
IF THE INTERRUPT DOESN’'T OCCUR AN ATTEMPT IS MADE TO
ISOLATE THE FAILURE.

3370  TEST 34 BR LEVEL S INTERRUPT

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

3403 TEST 35 BR LEVEL & INTERRUPT

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

3436 TEST 36 YELLOW ZONE TRAP

A_YELLOW ZONE IS_FIRST ATTEMPTED HITH TI'E SP AT 376.
IF BEN 13 FRILS THE TRAP WILL NOT OCCUR

IF_THE PROCESSOR FRILS 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 BEN13 FRILED.

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

A _JSR H&TH A BAD SP IS T CUTED TO ENSURE TMCC
KERNAL HIGH WHEN D BY "STACK REFERENCE # KERNAL MODE™.

IF THE TRW 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 TI‘E ECHIPE ?‘ HEE% @IS&REELD
%ngsm Eﬁﬁ gJ& S'IS : .10, .80, D45.90,

3618 TEST 40 RED ZG'E TRAP

A_RED ZONE TRAP IS FI
IF BEN13 FAILS EXECUTI
OR PUP.0O.

ON
3623 THE PSW TO BE STACKED ON THE
10,8 DE 4, FRAD.S I
ml( 20 WILL MAKE IT L R?g( IKE TI'E RED ZONE FRILED.

L
PUP.00 WILL CAUSE R TRAP TO LOCATION 2M.

IF_THE PROCES RmkST TRAP EITHER TMCD SL RED IS
NOT GOING L T IS NOT GOING LOW.

IF UBCB RBORT RESTART FAILS TO GO LOW OR E10(13)
IS BAD THE PROCESSOR WILL HANG IN THE PAUSE 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 ANY STUCK BITS AND THAT
THE DMUX SELECT AND INPUT LINES WORK.

SEQ 0026

RST ATTEMPTED WITH THE SP AT 336.
WILL GO TO EITHER BRK.B0 OR BRK.20

3731
IFSCCESLNRSMSMTGETTOTHCDORIFTHCDEEBOREH
IS BAD THE BR WILL BE SELECTED. THE PB REGI ER IS LOADED
WITH S0 Fﬂif‘grkg BYTE EN DOES NOT GO L
ERROR WILL

3782 TEST 42 SL REGISTER COMPARATOR TEST 1
THIS TEST RUNS A HIGH BYTE COUNT PATTERN THRU THE BUS

3785 m%ﬁ'_gﬂﬁﬁﬂ PRTTEMS STQCK Btlﬂl? %GI?TER

RTT PESLREG+3‘!ON|JRRED

THIS TES?%N.Y%&SMSES I.P T0 THE I/0 PAGE.

SES WILL SEPMRTELY WITH
E% mmcm:n EMBLED HIJ I'E I/O PAGE MAPPED INTO RESIDENT

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

2 RED ZONE TRAp ON LEGAL ADORESS
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4174

YELLOW TRAP ON RED ZONE ADDRESS
ﬁéﬁ” aog SS

NOTE:

END OF THE TEST
IF SWITCH ii (DISABLE MEMORY MANAGEMENT TESTS) IS NOT ON,
THIS TEST IS SKIPPED AND TEST 70 WILL EXE

13 SHOULD NOT FAIL.
? PROCESSMFRILS TO TRAP IN ALL SECTIONS EITHER TMCC ODD
MSERRISMTGOIMLWMTHCCEJSERRORISMTGOINGLOH

ERCH TYPE OF ODD ADDRESS ERROR IS TESTED INDIVIDUALLY TO
N.LGI MAXIMUM TSOLATION.
NOTE:AN_ODD ADDRESS ON “KERNEL DATI™ CANNOT BE TESTED.

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

TEST 44 T BIT TRAP

IF BEN 13 FRILS EXECUTION G0 TO BRK.20.
THIS WOULD LOOK LIKE THE TRAP DIDN'T OCCUR.

IF THE TRAP DOESN'T OCCUR THEN EITHER PORD PSO4(1) DOES NOT GET
TO TMCB RS A HIGH OR IT S NOT GET TO TMCB ES1(10)

RS A LOW OR ESI1 IS BRD OR IRCD RTT DOES NOT GET TO TMCE AS R HIGH.

TEST 45 T BIT TRAP AND RTT

IF THE INSTRUCTION WTERTI'ERTT D%S NOT GET EXECUTED THEN
EITHER IRCD RTT DOES NOT GO LOW OR IT GET TO
TMCB E74(11) OR TMCB E74 IS BAD.

GAL

TEST 46 ILLEGAL INSTRUCTIONS
THIS TEST ENSLRE&;MT LLEGAL OP %S TRAP TO LOCATION 10.
THAR MVE R SI B8 T

ONLY THOSE OP C IT
DISTINGUISHES THEM FROM A LEGAL INSTRUCTION WILL BE TESTED.
TEST 47 PRIORITY ARBITRATION

THIS TEST S THAT EACH NECESSARY INPUT TO AN HONOR FLAG
CAN DISRBLE THAT FLAG.

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

z
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THE FOLLOWING IS A TABLE OF cms OF THIS TEST:
SECTION NUMBER LEVELP ot TEST DISRBL&NG FUNCTION
é P%R | SL YELLW
3 PIR 2 SL YELLOW
4 PIR 3 SL YELLOW
S BR 4 PIR 4
b BR 4 PIR S
7 BR 4 S
8 BR 4 IR B
9 BR 4 PIR 7
10 PIR 4 BR S
11 PIR 4 BR &
12 PIR 4 SL YELLOW
13 o 2 PIR &
1S g S PIR?
16 PIR S BR &
ig B g Ty
19 g -] PIR?
el PIR b SL YELLOW
el PIR 7 SL YELLOW

4646  TEST 50 GPR SET 1 SELECT TEST
THIS TEST FIRST ENSURES THAT PSW BIT 11 SETS AND CLEARS.
449 IWMSTMTGRMGMEGSETIWGSREGSETIG&S

HIGH FOR THE MUX SELECTS
MUX SELECT MM WILL BE Tsslfléb m swenv:son MODE.

4748  TEST 51 REGISTER SET 1 STUCK BIT TEST
THIS TEST ENSURES THAT ALL BITS IN GPR'S R10 THRU RIS WORK
4807  TEST S2 PSW WIGH BYTE BIT TEST

THISTESTENSLIESTM THE PRE AND PREVIOUS MODE BITS OF THE PSMW
CAN BE SET AND mmmﬂ‘ammrs TOGETHER.

4837  TEST 53 SP SELECTION TEST IN SUPER AND USER MODE

THI T_ENSURES THAT THE CORRECT STACK POINTERS ARE
CTED IN SUPERVISOR USER MODE

489S  TEST S4 SUPER AND USER SP BIT TEST

THIS TEST ENSURES THAT THE SUPERVISOR AND USER STACK POINTERS
DON’T HAVE ANY STUCK BITS.
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4933  TEST SS MTP*DMO*DFE*PREVIOUS MODE (SUPER*USER)

THIS TEST ENSURES THART CORRECT SP'S ARE S%(EJCTED WHEN EXECUTING
A MTP WITH DIFFERENT PREVIOUS MODE BITS SELECTED.

4991 TEST S6 MFP*DMOXDFE&*PREVIOUS MODE SUPER
WAY THIS TEST CAN FRIL IS THAT
IRCC W ﬁhs ) DOES NOT Gg PF;
THIS WILL ONLY HAPPEN IF THE R DECGE HRS
A BAD FIELD (R(MFP+MTP)).
S023  TEST 57 UPAD 7 IN USER MODE
| THIS TEST ENSURES THAT A UPAD 7(OCCURS IN RTI) CAUSES THE USER
STACK POINTER TO BE USED TO FETCH THE NEW PS AND PC.
IF PDRD PS14(1) DOES NOT GET TO THE GSAM(ON GRAC)
THE TEST WILL BLOW UP.
S074  TEST 60 SPL*SUPERVISOR MODE
THIS TEST ENSURES THAT SPL DOES NOT LOARD THE PSW IN SUPER+USER MODE.
S090  TEST 61 PSHW CLOCKING TEST
THISTESTENSI.RESTMTKLTI'EBITSINTFEPSHGGTLMD“NTFE
FOLLOWING SIGNALS %
1) LOAD PS*KERNEL NO 2) LOAD PS#KERNEL DATI.

IT ALSO ENSURES THAT THE PRESET LOGIC ON BITS 11, 12, 13,
14, AND 1S FUNCTIONS PROPERLY.

FOLLOWING IS A TRBLE TO DESCRIBE THE PSW FOR ERCH SECTION
SECTION PSW AT START  PSW ON STK(OR VECTOR) E)(Psg PSW
000XXX 1 74XXX 1749XXX

1
e 174XXX 000XXX 1749XXX
3 O4OXXX 1 34XXX 174XXX
4 144XXX 000XXX 030xXxX
S 030xXX 000XXX 000XXX
S1% TEST 62 ILLEGAL HALT
IHwI‘S“}’gTqENSlRES THAT A HALT IN SUPER OR USER MODE WILL TRAP TO

-

F FRILS EXECUTION HG.LO GO TO FET.04 WHICH WOULD
CNEY?I{ HALT TO LOOK LIKE A NOP.

IF TMCE SET CONF GOES LOW THE PROCESSOR WILL HALT AT LOCALOCARTION 1S.

THE CPU ERROR REGISTER BIT 7 IS ALSO TESTED HERE.

SEQ 0029
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229  TEST 63 WAIT
THIS TEST ENSURES THAT THE WAIT INSTRUCTION WORKS PROPERLY.

et PRTE R A A W e o
% 8 MANAGEMENT. ISN THESE TESTS ARE NOT TO
R BTk DR L PR B Mese st

COULD BE DUE TO MEMORY

FREREEREEFEREEEREEEEEHE R R RT3 08300 303030 3000 00 30 008 96 30 36 0 30 30 36 36 2

S295  MEMORY MANAGEMENT SETUP
HHHHHHHEHEHHEHOHHHHHHHHHHHHHHHHHHHHHHHEEHEHEHEHEHNHEENEHHH

SEQ 0030

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

S338  TEST 64 MEMORY MANAGEMENT ABORT

THIS TEST SETS UP PDR6 TO CARUSE A_MEMORY MANAGEMENT ABORT.
IF TMCC ARERF(1) DOES NOT GO HIGH IT WILL LOOK LIKE THE TRAP FARILED.

%8 TGOHIGHTI‘E T WILL NOT TRAP AT ALL.
IF SEGT GO LOW A TRAP TO 4 WILL OCCUR.

IF TMCE CACHE BEND DOES NOT GO HIGH R TRAP TO 3S0 WILL OCCUR.
S383  TEST &5 MEMORY MANAGEMENT TRAP

THIS TEST ENSURES THAT THE MEMORY MANAGEMENT TRAP LOGIC WORKS.

IWWSEGTFMSMTGOLOHMDOESMTGETI'RU

TO TMCB BRQ TRUE THE TRAP WILL NOT OCCUR.

IF_TMCB SEGT DOES NOT GO LOW BEN13 WILL FRIL TO BRK.20.

TI‘EFLGIHILLTIENG&TO I.60 WHICH MEANS AN ACKNOWLEDGE

AN INSTRUCTION IS THEN EXECUTED THAT CAUSES A MEMORY MANAGEMENT

TRAP ON THE SOURCE OPERAND BUT NOT ON THE DESTINATION.

S424  TEST 66 NON EXTISTANT MEMORY ABORT

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

IF TMCC RERF(1) DOES NOT GO HIGH IT WILL LOOK LIKE THE RBORT FAILED.

&RTH% % %IS'?R ¢ LtlIGH T RT WILL l§‘¥IL OCCLUR,
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Se4S

5676

5699

FO3

TEST 67 KT BEND

T KT asm
%“mﬁﬂ ﬁ ggt‘e B Bxetrine
THAT FI.SO
R KT ABOR

TEST 70 SL REGISTER COMPARATOR TEST 2

G EVeRY pRce SuICTs Do B RAPPING 1.0 PACE AODRESSECTTG
IN noos 50 M h‘ iug%xgu éENDPm%O RETI.RN TO

I
TEST 71

&
% &

23 3
wun .
"
E
Z
35
:
D
¥
g

AgaLes
ZZnaEeog
5 gae=gge
E
=

3
a
SHO
g 25
5
BREF
425

I
NEXT 4 T;g CERTAIN FUNCT THE CACHE,
E TFESE TES ARE NOT TO BE EXECUTED, THEN SWITCH 2 SHOULD

2

& TI-ﬂT A _FRILURE IN THESE
ST1S BE Dl.E 0 THE CACHE.

TEST 72 PARITY ERROR ABORT

THIS TEST ENS%E THAT A PARITY ERROR CAUSES AN ABORT.

THIS IS DONE ORCING A PARITY ERROR ON AN EVEN WORD.
TEST 73 PARITY ERROR TRAP

STENSI.RESMTGPMTYTWFW

THI§ ING TI'E

I'é %‘DgSN 'T OC TI'E PRMLEH S ON Tmﬂ
IF A TRAP _OCCURS TO TI'E mouc VECTOR THE PROBLEM COULD
ON TMCAR OR UBCB.

TEST 74 MEM MGT AND PE TRAP PRIORITY ARBITRATION

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

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

DECDOC VER 00.04 08-JUL-75 09:38 PAGE 19

SEQ 0031
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8918 THE NEXT TEST USES THE MAPPING BOX AND THE CACHE T
GENERATE A PARITY ERROR ON THE UNIBUS. SWITCHES 3, 2 AND
1 MUST BE OFF TO EXECUTE THIS TEST.

§938  TEST 7S UNIBUS PARITY ERROR

THIS_TEST MAKES A REFERENCE TO MEMORY THRU THE MAPPING
BOX THAT WILL CAUSE R PARITY ERROR. IF THE RBORT DOESN’T
HAPPEN THEN THE PROBLEM IS ON UBCB.

NOTE: MAP REGISTER O AND 1 ARE NOT USED INCASE THE PROGRAM
S3S IS RUNNING UNDER ACT1L.
6011 TEST 76 OPERATOR INTERVENTION TEST
THIS_TEST ENSURES THAT THE RESET AND WAIT FLOWS PUT RO
AND THE PC IN THE LIGHTS. THE TEST IS ONLY EXECUTED ON
PRSS 1 AND CAN BE DISABLED ALTOGETHER WITH SWITCH 0.

LOOP IS STOPED BY CHANGING THE POSITION OF
SUTCH 7. ~

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

F 3303436303 000 3030 06 36 00 06 06 30 6 00 30 36 00 36 00 36 6 30 06 30 9 36 36 36 96 36 3636 3 36 36 36 3 36 36 36 36 36 36 300 36 36 36 36 36 36 36 3 96 36 36 3%

END OF PASS ROUTINE
HHHHHEHEHHHHHHE B HHHHHENEHHHHHEEEH R

6076 INZREIENTTI'EPRSS

%&CEETFED I)OOO(X &u&w enws II?NCE LAST REPORT YYYYY"
!F SHIE=1 Il'l-II
M%

EEEEEEEE A0S  00 30 000 36 30 00 06 00 06 30 36 360 30 00 30 30 36 36 03 30 30 30 36 36 30 00 00 30 00 36 0 8

SPURIOUS ERROR HANDLER
FHHHHHHHHHHHHHHHEEHHHHEHHHHHHHHHHHEHHEEN HHHHHHHHHEHEEER

6147 THIS ROUTINE IS ENTERED BY AN UNEXPECTED TRAP TO 4 OR 1lM.

g LK e oPRETEo e I e ECITE

IF SWITCH 13 IS ON, ONLY THE ERROR MESSAGE WILL BE TYPED.
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6211

6277

HO3

FE I I I T T3 33000 00 06 36 T 0000 30 30 30 06 30 30 3030 30 3 6 90 36 36 36 30 36 36 30 36 30 30 38 36 36 3636 36 36 36 36 36 36 36 36 36 36 0 6 %
SCOPE HANDLER ROUTINE
0300 S0 0 00 30 300 0 00 36 363000 00 3000 00 3006 00 00 36 3030 006 00 30 36 30 38 36 06 36 36 36 36 0 30 30 30 36 36 36 36 38 00 00 00 36 36 30 30 36 36 06 3

oo A - "‘LWHi ST RORGERCSTSTNA) TNTO THE DISPLAY REG. (DISPLAY(7:0)

6215 FLAG (SERFLG) INTO DISPLAY¢15:08>
ITCH 1 PROVIMD BY THIS ROUTINE ARE:
R
SH%: NHIBIT I TIG'IS
1 LOOP

ON
SW0B=1 LOOP ON TEST IN SWR<7:0»
SCOPE ; SCOPE=10T
FHHHEHHEHEEHHHHEENEHHHHHHEEEHHHHHHENEEHHHHEEEENHHHHHENHEHHHEE

ERROR HANDLER ROUTINE
¥ HHHHHHHHHHEHEHEEEHEEERHHHHHHHHHHHEEHEEE HHEEHEHHHHHHHHEEEH

- Ds SRS ISR DS BRI B IR

AND GO TO ETYPDM ON
THE SWITCH OPTIONS PROVIMD BY THIS ROUTINE ARE:
SWiS=1 HALT ON ERROR
Sﬂlgl INHIBIT TYPEOUTS
SWi0=1 BELL ON ERROR
mSIvO%l LOOP ON ERROR
ERROR N ; sERROR=EMT AND N=ERROR ITEM NUMBER

S0 I 03 300036 3006 3606 0600 36 36 36 36003606 30 06 06 36 36 06 3006 36 06 36 36 36 36 36 36 36 36 36 36 36 36 398 6 36 36 90 96 30 36 30 36 36 3638 36 36 36 36 3¢

ERROR MESSAGE TYPEOUT ROUTINE
FHHHHEEEHHHHHHEENEHHHHHHEHEHHHHHEEHHHHHHEHHHHHHHEHEHHHHEHHH

6329  THIS ROUTINE USES IT (SITEMB) TO TERHII'E WHICH
TF;ED EH gl-EN TRI FROM THE * TABLE™ (SERRTB),

ERROR IS TO BE
AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

-
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SEQ 0033
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STACK LIMIT TEST TYPE OUT ROUTINE
BHEHEEHHHEHHHEHHHHEHHHEHHHEHHEEHHHHEHHEEHHEEHHHHHEEHHEHHHEHHEH

6372 THIS ROUTINE TYPES THE ADDRESS AND STACK LIMIT REGISTER
VALUES THAT FRILED IN TEST 1S3 OR 201 IN OCTAL AND BINARY.

ST I 36000300 00 2036 303006 3000 36 30 0 00 36 00 36 06 300 0006 00 36 36 96 96 06 36 00 30 36 38 6 9090 36 36 00 38 36 0 36 06 30 06 30 30 30 20 20

MONITOR RESTORE ROUTINE
HHHHHENHHHHHHHHEHEHHHHHEEEHHHHHHEENHHHHHHEHEHHHHHE HHHHHHE

6430  THIS ROUTINE IS ENTERED BY TYPING A CHARACTER ON_THE KEYBOARD
;E TI-E CHARACTER IS MT A ?TRL c EXECHT;%DIS RETURNED TO THE
ST_FOLLOWING
IF IT IS A CTRL C TI'E MONITOR IS RESTORED AND THE
PROCESSOR HALTS.

S0 020 00 00 0 00 330 0 06 30 30 3600 36 00 36 00 36 3 00 36 36 36 06 38 36 38 96 36 36 0 96 36 36 6 36 36 36 3 36 36 30 36 36 36 36 36 0 3

CHECK TEST SEQUENCE ROUTINE
HHEHEHHHHHHHEEHHHHHHHEEEHHHHHEEEEHHHHHEE HHHHHHEEHHHHHEHE

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

F R0 00 IS 00 3600 300 30 36 3 000 06 30 36 0000 36 300006 06 3606 36 36 36 36 36 36 36 3630 020 0 0 00 00 0 0 2 2

TYPE ROUTINE
HHHHHHHHHHHHOEEEREEHEHE HHHHHHHHHEHEHEEN HHHHHHHHHHHHEHHEEH

6590  ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE HITH A 0 BYTE.

08-JUL-7S 09:38

THE ROUTINE WILL INSERTQNJ!BE G-'N.I.LCI'MQCERSN-'TER INE FEED.
NOTEl: SNULL CONTAINS THE CHARACTER TO BE USED RS THE FI CHARACTER

6593  NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
NOTE3: SFILLC CONTRINS THE CHARACTER TO FILL AFTER.

CALL:
1) USING A TRAP INSTRUCTION
- TYPE , MESADR

; sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING

TYPE
MESADR
2) USING A JSR INSTRUCTION
MoV PS,-(SP) PROCESSOR STATUS WORD ON THE STACK

5 : PUSH
JSR PC.STYPE ::cau. TYPE ROUTINE
MESADDR :FIRST ADRESS OF MESSAGE

PAGE 22

SEQ 0034
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bbbl

6739

JO3

SRR 00 T30 00 30 0000 3030 00 20 30 300030 3 06 06 36 36 36 30 00 06 00 30 30 30 3 6 36 30 36 3030 00 00 36 00 3600 36 30 30 30 06 36 30 36 30 06 0 0

BINARY TO OCTAL (ASCII) AND TYPE
HHHHHHHHHHHHHHHHEHHENEEEHHHEHHHHHHHHHEEH EHEHHHHHHHHHEHHEHHE

6663 &l*&%ﬁ I&HSEB le ? 16-BIT BINARY NUMBER TO A 6-DIGIT

STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF -DIGITS TO TYPE

Wbog M-SR i O RO TYPEOUT

.BYTE N ,,N-l 70 5 FOR NUMBER OF DIGITS TO TYPE

.BYTE M =1 OR
i &mgml.m%os

STYPON----%N%}ERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

§TYPOS OR

CALL:
MOV NUM, -(SP) :NUMBER TO BE TYPED
TYPON ,,cnu. FOR TYPEOUT

$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER

.t MOV NUM, -(SP) r 10 BE TYPED
TYPOC 33 FOR TYPEOUT
EERLEEBERFEFELE 36 3636 36 38 36 36 38 3 36 36 38 36 36 38 3 38 36 36 36 3¢ 2636 36 36 36 3% 3% 36 36 3% 3% 3 % % %

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
FHHHHEEHHHHHHHHEHEHHHHHEHEHHHHHHHEHHHHHEHEHHHHHHHHEHHHHHHHE

6741 THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT
SIGI'ED DECIMAL ( PllﬁER HIJS;YMPE IT. DEPENDING ON WHETHER T!

BEFORE %I'E FIRSW&IT TI-E NUMBER. Lg‘-iDING ZEROS WILL MIYS BE

MOV NUM,-(SP) ,,PUT THE BINARY NUMBER ON THE STACK
TYPDS GO TO THE ROUTINE

DECDOC VER 00.04 08-JUL-75 09:38 P

23
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KO3

POP 11/70 CPU DIRGNOSTIC PART 2 DECDOC VER 00.04

SIS0 30 000 3 0000 3 0 00 30 30 06 0030 30 00 00 3036 00 36 306 0636 30 06 30 36 30 06 36 36 6 00 36 36 36 3006 36 36 36 00 30 30 0 00 36 30 3 00 30 30 20 20 2

6807  TRAP DECODER
EEEHHHHHHHHHHHHHHEEEENHEHEEHE HHHHHHHHHHEHENREEEHHHHHHHHEHEHE

o ds&“’;g:;;f%w THE LOMER BYTE OF THE “TRAE- INSTRUCTION
80 TO THAT RGUTINE INE. THEN USING THE ADDRESS OBTAINED IT WILL

ll!l!;lilliliilllll!l!ili!ilil!!llilllil!l!!l!l!*llil!!llill!*ii*
3 33300036 300 36 3036 30 36 0 300600 36 36 30 0000 36 36 36 30 006 00 36 36 38 30 0 06 00 36 30 36 36 30 36 9036 36 36 3 30 36 3606 30 36 36 38 30 30 36 36 36 36 36 6

6824 THIS TABLE CONTRINS THE STRRTING ADDRESSES OF THE ROUTINES CALLED
BY THE "TRAP™ INSTRUCTION

FREREREREERARERRERERERERERRERRRRRR XXX XXX ERERRRRE XX XX REEEEREERER

6837  POWER DOWN AND UP ROUTINES
S e e it

08-JUL-75 09:38 PAGE 24
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SEQ 0036
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POP 11/70 CPU DIAGNOSTIC PART 2 MACY1l 27(732) 21-DEC-76 16:00 PAGE 2
DEKBBC.P11 SEQ 0037

3

y

2 .TITLE PDP 11/70 CPU DIAGNOSTIC PART 2
7 ; #COPYRIGHT (C) AUGUST 21,1975

8 'I'DIGITH. EQUIPMENT CORP.

3 , mvmno, MASS. 01754

1
e
3
4

lPROGRMBYDONlDH MONROE

THIS PROGRAM WAS RSSEHBLED QESING THE POP-11 MAINDEC SYSMAC
ie *PQCKRGE (MRINDEC-11-DZ0A ).
i1

16 000001 TN=1
17 177400 $SWR=177400




MO3

2l-DEC-76 16:00 PAGE 3

POP 11770 CPU DIAGNOSTIC PART 2 MACY1l 27(732)

o B

oYl B

2 5 mmwm

£y o mmmm

. S innSHYE

& mmmmmmmmmmmm%m
ST L
S5 mn. sesBi00

321098765“-3210
R o ey

.SBTTL OPERATIONAL SWITCH SETTINGS
SWITCH

!!*!""‘*'********

P11

R NRRANT AN ETRRNRT RSN R%S

S e e ———— ———— 5 &
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PDP 11/70 CPU DIAGNOSTIC PART 2 MACY1l 27(732) 21-DEC-76 16:00 PAGE Y4
DEKBBC OPERATIONAL SWITCH SETTINGS

P11

RR LSS BEVRR 2B RB IV 23RN S S G SrRr E LR B BB P RPN LB S ESF F £55=

001100

000000
oooclm
0001

100000

.SBTTL BASIC DEFINITIONS

; *INITIAL ADDRESS OF THE STACK POINTER #¥¥ 1100 ***
TACK= éim ; sFIRST SS OF THE STACK

dihe i R

USESTK= STACK-300 } 1USER STACK
W e

BIKIT= {0008 i BROGNA. INTERRUPT REQUEST REGISTER
SWR= 177670

; ;SWITCH REGISTER

DISPLAY=SWR
s ¥MISCELLANEOUS DEFINITI
AT= 11 ??300: FOR HORIZONTAL TAB
|é£= 13 ; ;CODE LINE FEED s
CRLF= ém 5558& f'on"II 'sﬁ&s RETURN-LINE FEED
- ¥GENERAL PURPOSE REGISTER DEFINITIONS
RO= %0 s s GENERAL necigrg
Rl= %1 ; s GENERAL REGIST

= %2 ; ;GENERAL REGISTER
R3= %3 ; ;GENERAL REG s_rg
Ry= %4 : :GENERAL REG g.
RS= %5 : :GENERAL REGIST:R
gg: ;.9 : s GENERAL Rscxsrsg
.EQUIV RO,R10 i @m'm' %&E}En
.EQUIV RI1,Rll : ;GENERAL REGISTER
B ERe e
.Eou V RY)RI4 : $GENERAL REE TER
.EQUIV RS,RIS ¥ REGISTER
.EQUIV RG,SP : 1 STACK m*msn
.EQUIV SP,KSP ¥ < POIN
.EQUIV SP)SSP s SUPERVISOR STACK POINTER
.EQUIV SP,USP : USER STACK POINTER
.EQU<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>