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THIS PROGRM WILL TEST ALL OF THE MEMORY MANAGEMENT LOGIC AND
LSE |.$ IELE SERVICE REPRESENTATIVE TO I ﬂTE THE DETECTED
FRIL STOR TH THE

. IT IS THAT
s °°'°“§°'~"E&wsxs BB R A

O#V NG HIN#M 0GIC, IS PROGRM

&;SSECM'} 1one TI'E RERWE BETWEEN MEMORY m AND

THE REASON FOR THIS SEGMENTATION IS TWO-FOLD msr '+ S
smaLss THE OPERATOR TO TELL FROM THE ADDRESS LIGHTS EXACTLY

HHCT-IN THE CRROR ROUTINE OR IN A TRAPUROUTINE &5&5218;_1{_

%mux IBLE T 0 OR 1), OR DID
hulimegeind g |
LOCK UP n: VIRTUAL PC OF THE INSTRUCTION PROGRAM, IN
?mg T0 OPERATE PROPERLY, MUST KNOW IT IS AT ALL TIMES.
1 Ensmcusmronmcooerog T AT A PREDETERMINED

BOUNDARY IF {1'5 "032"%' OR. A NEW OUTINE IS
ADDED THE PRGE THAT ON WILL REMAIN ’
e LT IO M R POLITER, (8 5 8
é % Ew%x%ﬁpou %ﬂwcnou (NOP) 'i% movx&o &?Eons
m»: msr%cr*omsgs ;Tw'?& EACH NEW FUNCTION. rgxg LL

BREFIK REGI TO _GENERATE AN “EXTERNAL SYNC™ PULSE
PLANE FOR ETTER PULSE RESOLUTION.

SECTION B e OF THIS DOCUMENT CONTARINS SOHE IDERS
WHEN I WA HRITING THIS PROGRAM ON T0 EFFECT
IT_TO MAKE F RTION ERSIER. _IF THESE IDE
NOT CORRECT Q0 BE EXPANDED TO PROVIDE MOR
PLEASE WRITE DOHN YOUR SUGGESTIONS AND FORWARD T
DIRGNOSTIC DEPARTMENT,

8
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REQUIREMENTS

EQUIPMENT '
THE BRSIC PDP-11/70 COMPUTER &ung NG AN OPERATING Esgo gncns,
AND MEMORY. AN LA-30 OR EGUIVALENT DEVICE IS ALSO NE OR
ERROR MESSAGES, AND END OF PASS REPORTS.

TORRSE

?HIS OGRAM REQUIRES 16K OF MEMORY TO LOAD AND AT LEAST 20K

OF MEMORY TO RUN IN. IT WILL SCAN MEMORY FROM 16K TO 124K ON 2K
BOUNDARIES, AND FROM 120K TO THE SIZE JUMPERS ON BK BOUNDARIES.

PREL IMINARY PROGRAMS ’

THE CPU AND CACHE DIAGNOSTICS BE R?I BEFORE THIS PROGRAM.
MAIN MEMORY SHOULD BE SCANNED FOR AT LEAST THE FIRST TQ SEE
THAT A FROGRAM WILL EXECUTE CORRECTLY BEFORE ANY PROGRAM IS RUN.

LORDING PROCEDURE

METHOD
* THIS PROGRAM CAN BE LOADED FROM ANY DEVICE THAT IS SUPPORTED
gE X)C(IEJP, AND SHOULD BE

LORDED USING THE XXDP PROCEDURE FOR THAT

STARTING PROCEDURE

200 ADDRESS WILL RUN THE COMPLETE PROGRAM

o o T TR T O e

210 THIS ﬁns S WILL 7937 h: ﬁocam AT ENTRY Pom? 5“
PAGE ADDRESS AND PAGE DESCRIPTOR TESTS

3L} THIS ADDRESS WILL san THE PROGRAM AT ENTRY POINT &

RELOC
e20 THIS ADDRESS WI STM$ THE PROGRAM AT ENTRY POINT S
MANRGE T OGIC TEST

224 ﬁ'xmv WI r%rsrmpg Lm m$ IS’OINT 3
o-sgncgnrﬁﬁs Mcr nrﬁm 180 gacs

230 THIS ADDRESS WILL START THE PROGRAM AT ENTRY POINT 7
A& WPBIT LOGIC TEST AND DUAL MAPPING TESTS

234 THIS ADORESS WILL START THE PROGRAM AT ENTRY POINT 8

MOVE FROM AND MOVE TO PERVIOUS MODE INSTRUCTION TESTS

PROGRAM AND OPERATOR ACTION
AFTER THE PROGRAM IS LOADED, THE FIRST TIME IT IS RUN IT WILL
IDENTIFY ITSELF AND RUN A QUICK VERIFY PASS. AT THE END OF
EACH PASS THE PROGRAM WILL TYPE OUT THE PASS NUMBER AND THE
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PAGE &
STARTING PROCEDURE
CACHE IS CRUSI TROUBLE AND
L _WANT TO ?UN THIS PROGRAM, IT IS POSSIBLE TO RUN
(

?G SOrE
T4 ?HE DES&ggg NUMBER,

STRRT&HGHgBDR%ngsgN? PRESS

Y6)
I H
RDDRESS AND PRESSED ST RRT BUT NOW THE CACHE CONTROL

0
-FORCE REPLACE GROUP 1
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8.2

5.2.1

s.2.2

8.2.3

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS
W1 = RR

OR
HE TEST THAT YOU ARE IN
ALL ERROR TYPE OUTS
TRAP ON_EVERY OTHER PRSS
TERRE%E AFTER FIRST PASS

TEST IN SWR<06:00)
INHIBIT MULTIPLE ERROR TYPE OUTS
UBROUTINE ABSTRACTS

ALL SUBROUTINE ABSTRACTS APPEAR IN THE CODE, BEFORE THEIR
EXPANSION, AND IN THE DOCUMENT THAT IMMEDIAYELY FOLLOWS
THIS. THE FOLLOWING IS A LIST OF THEIR TITLES.

MACRO LIBRARY SUBROUTINES (FOUND IN MOST PROGRAMS)

END OF PRSS ROUTINE

w
=
—
o
b2 b= =2 P s = p—o P~ p—o

NE
gS TO 22-BIT PHYSICAL ADDRESS

&
=
=
&
S
[t

2
3

1 ROUTINE
IMAL AND TYPE ROUTINE
Il

POWER DOWN AND UP
DOUBLE LENGTH BINARY TO OCTAL ASCII CONVERT ROUTINE
SUBROUTINES UNIQUE TO THIS PROGRAM

TURN OFF AND SAVE T-BIT :
RESTORE T-BIT TO ITS PREVIOUS CONDITION

CLEM #5 Pﬁ'? OR PDR’S START N(i‘ FROM ADDRESS I
¢ LOCATIONS THAT HOLD L "AND’ u
P.A.R. OR P.D.R. RDDRESS TIMED OUT WHEN REFERENCED
DURL RDDRESSING WHEN LOADING A P.AR.R. OR P.D.R.
COUNT PATTERN ERROR IN P.A.R.’'S OR P.D.R.’S

TRAP AND ABORT HANDLER ROUTINES

CPU TRAP HANDLER

cmﬂg TRAPS AND ABORTS HANDLER

MEMORY MANAGEMENT TRAPS AND RBORTS HANDLER

TRAP ROUTINES FOR ABORT IN SUPERVISOR AND USER MODE
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b. ERRORS

9 ERROR HALTS %"5&%2‘?5‘8# ERROR CONDITION IT ISSUE
RO (ENTY CALLC CYHTS RatSES THE CPU 10 TRAP 0 THE
“ERROR HANDLER RUOTINE™ umcn anms OUT THE ERROR MESSAGE
*r ANY, AND cuecxs u; suncn nscxsrsn FOR THE MODE szuzcrto
HE PRbGRRH HILL EAC
HALT ON THE E xr SW15=1, IS UP
xmran ERROR TYPE ouT IF SWi3=1, IS UP
RING BELL ON THE ERROR . 1; s%o={. IS 3;
&NHIBIT HUeraﬁe TYPE OUTS fr gHU;:I: ig uP

-5 SE T TEH o8 T THE PROGRAM WILL LOOP BACK TO WHERE THE
Loo%N ERSR go?Ptza (SLP RR) L‘tr. THIS WILL PROV fos

TIGHTES ING o . AND PROVIDES ALL NECESSARY

szrup CODE TO RECRERTE mc snnon "IF A SYNC POINT IS DESIRED
TO EXTERNAL SYNC THE SCOPE JUST PRIOR TO THE FRILING OPERATION
LORD THE MICRO BREAK REGISTER WITH "0O44" AND USE THE “NOP"
PROVIDED.

6.3 SAMPLE snnon TYPE OUTS

CPU TRAP OR "ERRVEC® (nnq) HAD INCORRECT CONDITION

ABORT THRU
EXPECTD RECEIVD TESTNO PC AT ABOR
O0OO40 000020 000047  XXXXXX

THIS ERROR MESSARGE INDICATES THAT THECPU TIMED OUT OVER THE

UNIBUS WHEN IT WAS EXPECTING A CACHE NON-EXISTANT MEMORY TRAP.

THIS TEST IS CHECKING THE CARRY PROPAGATION, THAT IS DETERMINED FROM
LOOKING AT THE INDEX AT THE FRONT OF THE LISTING.
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7. RESTRICTIONS
7.1 STARTING RESTRICTIONS

F A STARTING POINT OTHER THAN * ED AND ERRORS AR
és A ?asstujH gr TéSTS T% Jngnéoﬁo Hﬁ ﬁ QSSU"EE 3& Saxmc

OPERRTING RESTRICTIONS
NONE

MISCELLANEOUS

EXECUTION TIME
THE RUN TIME FOR R SINGLE PASS WITH NO ITERATIONS IS
RAPPROXIMATELY 10 SECONDS.

HINTS ON HOW TO GET MORE INFORMATION FROM THE PROGRAM

IF AN ERROR OCCURS THE FIRST THING THAT SHOULD BE NOTED IS
WHAT PASs DID THE ERROR OCCUR ON. °_IF' THE PASS HAS BN EVEN
NUMBER AND SWITCH 12 IS DOMN THEN THE ERROR MIGHT BE T-BIT
SENSITIVE. TRY T0 RUN AGAIN WITH SWITCH 12 UP, THIS WILL

INHIBIT T-B1T TRAPPING,

IF THE PASS NUMBER IS GREATER THAN ONE THE ERROR MIGHT BE
ITERATION SENSITIVE. m}fo;g RUN AGAIN WITH SWITCH 11 UP,

NOW THAT_YOU HAVE DETERMINED HOW TQO MAKE THE MACHINE

L20¥ INTTHgU¥=2$X 8§ §HE FRONT OF THE L?STING TO FIND TH% TITLE
GO _TO THE LISTING AND H$ REH AT_THE BEGINNING OF
THE ;Eag ?0 THAT YOU KNOH WHA THE ;EST {g TRYING TO DO.

NOW HE ERROR MESSAGE AND I LUMN LABELED
“ERRORPC“ GO TO THAT LOCRTION IN THE T?ST THIS IS THE PC

OF THE "ERROR™ STATEMENT. THE NUMBER IS THE ERROR ME

NUMBER AND IN THE FRONT OF THE LISTING IEOEBE NE§E°¥YHESSRGE

ouT,
IF YOU. WANT TO SCOPE_THIS ERROR_CONDITION, PUT UP_SWITCH 09
(LOOP ON ERROR) OR IF YOU HRNT TO LOOP ON'THE ENTIRE TEST PUT

RBLY HRNT TO INHIBIT THE ERROR TYPE
OUT R* THIS POINT SH&#CH 13 WILL

el e B B “?“““‘icﬁ?’é&e"&“&‘?a’?ﬁ& (1729730) S o

IN IT THIS H LL
THHT

i)
quL MAKE 5" EXC LL m EX nnm. svnc" s? "?on YOUR s E.
THERE 1S A “NOP* EACH msmucnon THAT TESTS A
MEMORY nnmcsncm FUN cuon on THE FIRST TIME, SO YOU SHOULD
BE ABLE TO SCOPE ON ANY FAILURE THAT THIS Pnoénnn CAN DETECT.
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' 8.3 ROM STATE DESCRIPTIONS :
333 THIS IS usr OF %ns ROM OUTPUTS FROM mz onv MANAGEMENT
4§33 ROMS ON "SSRA’, WITH A SENTENCE OR TWO o 8ING THEIR
491 MEANING n IT RELATES TO MEMORY MANAGEME
4: ROM OUTOl - ROM QUTD3

| THESE OUTPUTS ARE SENT TO MULTIPLEXERS AND REGISTERS ON °SSRA’

qus T0_INDICATE A PARTICULAR MACHINE FUNCTION. THE ENCODING OF
qgg_ THESE OUTPUTS 1S SHOWN IN A TRUTH TABLE ON 'SSRA’
3% Nt
M ossum TON MODE -- THIS 1S USED TO ENABLE RELOCATION IF BITOS
:;g _ | OF MMRO IS SET AND THIS IS THE DESTINATION CYCLE OF THE INSTRUCTION.
41 ﬁ?“ ou*r% &
413 P 4 MTP == THIS IS USED TO CLOCK THE PREVIOUS MODE INTO THE
:ig' ~ “SPACE™ FLIP-FLOPS ON 'SSRB’, DURING A MFP + MTP INST.
41E ROM OUTOG -
417 TRAP OR ABORT -- THIS 1S USED TO FORCE ser ING OF THE
:ie *KERNEL SPACE® FLIP-FLOP ON 'SSRB’ DURING A TRAP OR ABORT SEQUENCE.
420 ROM OUTO?
431 BUST -- THIS IS USED TO CLOCK nosr THE LATCHES IN nzncm
p MANAGEMENT SUCH RS: 'SPACE’ F/F'S, smrus REGISTERS, ..
o £, ‘. ROM OUTOS
425 MFP + MTP -- THIS ASSERTS *SSRB I SPACEB' TO FORCE I-SPACE ON
436 MEPI + MTPI INSTRUCTIONS IF THE PSW IS NOT (USER MODE~
353 PREVIOUS USER MODE).
455 ROM OUTOS
43C INST + INDEX FETCH -- rn:; n§55n7§ *SSR I SPACEA’ WMICH
3%5 f FORCES I-SPACE DURING AN INSTRUCTION OR INDEX WORD FETCH.
433 ROM OUT1D
434 THIS ooss NOT EXIST.
S ~ |
437 msr sméreo IN I-SPACE -- THIS ASSERTS 'SSRE I SPACES’ TO FORCE
:gg T-SPACE IF 'SSRB PREV=I' IS SET.
By ROM QUT12 ;
441 CONSOLE -- THIS ASSERTS 'SSRE I SPACEA' IF "SSRK CNSL I SPACE H°
mg IS TRUE AND YOU EXRMINE OR DEPOSIT.
PHer ROM OUTI3
445 SRCM = 192434445 == IF THE SOURCE FIELD IS 7 THIS ASSERTS °SSRS
448 ' i spncsa' WHICH FORCES I-SPACE.
448 ROM OUTIN
448 DSTM = 142 == IF_THE DESTINATION FIELD IS 7 THIS.ASSERTS 'SSRB

450 I SPQCEB NHICH FORCES I-SPACE.




- ——— ————— . s

' UMAIN, MROYIL 27(732) 20-SEP-7&  13:18 PAGE 16
| DEXBER.P1L

4817

e e -

co2

——

- —— ———

S ey

S—— . e —————— ———— . .



H:&!é MRCY1l 2717320 @20-SEP-76 13:18 PAGE 17
OE Pll -

F ¥ ¥
£Wiu

Sesdet

470

.MRIN,

DEKBER. MAN

D02

MRCY1l 27(857) PAGE 12
Rgnws--ll’ TINATION FIELD H SERTS 'SSR8 I
g RCER’ WHICH FO&E?? gP }Nt TI-E DESTINATION CYCLE.
ROM QU

T1b .
POINT == IF THE DSTF = 7 AND THE DSTM = 2 THEN THIS

FLORT *NG

RSSERTS 'SSRB I SPACER’ WHICH FORCES I-SPACE ON IMMEDIATE F.P.INST.
NOT; THE FOL OHING ROH TRTES MSUNOT EXPLICITLY TESTED DUE

TO THE FACT THA O TEST THEM LNCER

RUN CONDITIONS. TD'E LOGIC RSSOCIRTED HITH THEH HAS BEEN TESTED
BY OTHER ROM STATES BUT THESE STATES ARE NOT TESTED.

oM %TDS :
HR.00, NEG.CO, Dl12.90, D40.30, Dl12.30

ou
FET.06, FET.08, FET.09
ncsgs fix§ Agg TEETES ON PASSES WITH T-BIT TRAPPING
(PRSS 2, 4, ...)
FET.01, FE}.02, FET.03

ROM OU
EXHID EXHEU DEP. !0, DEP.20

ROM OUT13
S45.10

ROM QUTIE  FLORTING POINT
FSv.00, FSv.10
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:eé . PROGRAM DESCRIPTION
q
qg THE DOCUMENT THAT FOLLOWS THIS ONE HAS A PARAGRAPH DESCRIBING
4 ACH OF THE TESTS. 'THERE IS ALSO A PARAGRAPH DESCRIBING
43 ACH MAJOR GROUP OF TESTS.

Y
438 .END
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1. - ABSTRACT

THIS PROGRM WILL TEST H.l. OF THE ME !‘DRY mmcsrtm LOGIC AND

RIL l F IE%P& TﬂTIVE ﬂTE %TgCTED
%gé TlLi}' EARLIEST nﬁECTIW oF
oa I \J HIN L C TH még&%

TS o?“me

THIS PROGRAM HAS N THE F
m L&‘i coat:)(v?hm 30 lxs W’%ﬁ -

BERRRREREREEE

oororororooror oo
B e e b e b P e e pms pe
OO NN LW

_ éa%.% BE PADE MITHOUT RE- ssutmw m@m,P&mg‘m

= m{@mﬁas‘ TR [

628 N g T %a 1), oa B1o

g E m I%‘E r 1 u '%:?o muas

1;35 '%r tar'a m NED

£ £ sl o8 a e SIgRUTie s

’ﬁ Etﬁ&s%% fnucnon (,ﬁ?ﬁ W ) Tgé

E‘Eg g‘?gw n-m W n'vi" xhz&nclﬁx" W7
sﬁ SECTION 8.2 OF THIS D oocutm CONTAINS SOME I m; 1 s

; W wggmv (o

Esx : o“ z aﬁ THEM TO THE
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253 - .MAIN. MRCY11 27(857) | PAGE S
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662 |
663 | 2. REQUIREMENTS
Bes
E? ot 53! S'EIE PDP-vu/;o COMPUTER, INCLUDING AN OPERATING cpu6 CACHE,
g;g | BND JENORY, 8N LA-30 OR EGUEVALENT DEVICE IS ALSO NEEDED FOR
671 , 2.2 STORAGE
s;g - \ THIS PROGRAM REQU}RES }?“ ?r rsnonv 10 AND AT nsr 20K
3 OF MEMORY TO RUN IN. WILL SCAN ME ROM 16K TO 124K ON 2K
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OPERATING PROCEDURE
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PROGRAM DESCRIPTION

THE DOCUMENT THAT FOLLOWS THIS ONE MAS A PARAGRAPH DESCRIBING
EACH OF THE TESTS, THERE IS ALSO A PARAGRAPH DESCRIBING
EACH-MAJOR GROUP OF TESTS.
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