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2.

2.1

ABSTRACT

DEFPA/B ARE PPOGRAMS DESIGNED TO PETECT AND REPORT LOCIC
FAULTS IN THE FP11-C FLOATING POINT PROCESSOR (FFP).

THEY CONSIST OF 237(8) TNDIVIDUAL TESTS DESTGNED AND
SEQUENCED TO DETECT AND ATTEMPT TO TDENTIFY LOGIC FAULTS

AT A MININUM HARDWARE/SOFTWARE LEVEL. THESE TFSTS ARE
PARTITIONED INTO TWO STAND-ALONE PROGRA¥S AS DESCRIPED RELOW.

A. BASIC INSTRUCTION TESTS

DEFPA CONSISTS OF A LOGICALLY SEQUENCED SET OF TNSTRUCTTON
TESTS DESIGNED TO VERIFY THE INTEGRITY OF THOSE INSTRUCTIONS,
LOGIC OPERATIONS, AND DATA PATHS USED BY THE MOPE COMPLEX
INSTRUCTIONS SUCH AS MULTIPLY AND DIVIDE.

B. MULTIPLY-DIVIDE-AND ROM TESTS

DEFPB CONSISTS OF A LOGICALLY SEQUENCFD SFT OF TESTS
FOR THE MULTIPLY, MODULO, DYVIDE INSTRUCTTONS, AND THE
MEMORY MANAGEMENT ROMS FOLLOWED BY A TEST OF ALL THF
LOCATIONS OF THE A-BRANCH, WO-MEM BRANCH, AND ADX ROMS
THAT HAVE NOT PREVIOUSLY REEN TESTED. TWIS LAST TFST IS
ALS0 USED TO VERIFY THE "DISARLE INTERRUPT™ BIT IN THE
CONTROL STORE OF THE FPP.

UPON DETECTION OF A LOGIC FAULT AN “ERROR SFRVICE™ ROUTINE
[S CALLED THAT REPURTS IT AS HARD COPY ON THE CONSOLE
TERVINAL DEVICE. THE ERPOR SERVIC® ROUTINE ALSO FACILITATES
OPERATOR CONTROL OF THE PROGRAM SEQUENCE VIA CONSOLE SWTYTCH
REGISTER OPTIONS. AFTER REPORTING THE ERROR, THE PROGRAM
CONTINUES ON ITS NUPMAL SEQUENCE UNLESS MODIFTED BY THE
OPERATOR ACTIVATING A SWITCH, SUCH AS "HALT ON ERPOR%™,

C. IMPORTANT NOTE

THE ERROR REPORTS IN THESF PROGRA™S AKE BASFD UPOK THE
KNOWLEDGE THAT ALL PREVIOUS TESTS ARE FAULTLESS AND THAT
THERE IS ONLY ONE SINGLE POINT FAILURE IN THE PROCESSOR.
THIS MEANS THAT IF EITHER PROGRAM, OR THE PROGRAMS
THEMSELVES, APE NDT RUN IN SEQUENCE, THF FRPOR MESSAGE
MAY NOT BE VALID.

REQUIREVENTS

EQUIPMENT

POP 11/45,55, OR 70 PROCESSOx WITH OPERATORS CONSOLF,
LA30 OR EQUTVALENT TERMINAL, A Ki&li-L 0P KW1i-P OR FQUIVALENT
CLOCK, AND AN FP11-C FLOATING FOINT PROCESSNR.

c/




2.2

2.3

3.1

4.

4.1

4.2

STORACGE

BOTH DEFPA AND DEFPB RECQUIRF 16F OF MEMORY TO LOAD AND PUN.

PRELIMINARY PROCRANMS

BOTH PROGRA¥S REQUIRE THE CPU CLUSTER AND 16K OF MEWORY
T0 BE WORKING PROPERLY. CEFPB REQUIRES THAT DEFPA HAS
RUN SUCCESSFULLY.

LOADING PROCEDUFE

METHOD

FNR A PDP 11/45 OR S5 SYSTEV THE PROGRAMS wILL BE ON PAPEP
TAPE. DEFPA WILL CONSIST OF TwO TAPES. RUTH THESE TAPES
MUST BE LOADED TO RUN THE PPOCGRAM.

FOR A PDP 11/70C SYSTEM THE PROGRAMS WILL BE SUPPLIED ON
THE DTAGNOSTIC MEDIA. REFER TO THE XXDP OPEPATING MANUAL
FOR FURTHER INFORMATION.

STARTING PROCFDURE

CONTROL SWITCH SETTINGS

SEE SECTION S5.1.
PROGRAM AND OPERATUR ACTION

1. LOAD PROGPAM INTO MEMDRY (SEE SECT."N 3)

2. LODAD ADDRESS 200,

3. SET SWITCHES (SEZ SECTIOM S.i)

4. PRESS START

S. TFE PROGRAM(S) VILL LOOP AND AN END OF PASS
MESSAGE WTLL BE TYPED EVERY PASS.

DI



5 OPERATING PROCEDURE

5.1 OPPERATTONAL SWITCH SETTIWGS

THE SVWITCH SETTINGS APE:

SWC15>=]1 <.. HALT ON ERPQOP
SW<C14>=]1 ... LOOP O¥ CURRENT TEST
SW<C13>=]1 ... TNHIBIT ERRQOR TYPE 0OUTS
SNC12>=] ... SKIP MEMORY MANAGEWMENT TFSTS (PEFPP ONLY)
SWC11>=1 ... INHIBIT ITERATTYONS ve
SWC9>=]1 ... LOOP ON ERPOR (ERROR COUNT IN DISPLAY PECISTER)
SWCA>=]l ... LOOP ON TEST IN SW°S<7:0>
> SWCH>=0 e<eo LOAD MICPO-BPEAK REGISTEPRP WITH 5v°SC7:0>

5.2 SUBROUTINE ABSTPACTS

S5.2.1 SCOPE

THIS SURROUTINE CALL (VTA AN TOT TINSTRUCTIOW) IS PLACFD

BETWEEN EACH TEST. [T RECOPDS THFE STARTING ADDRESS OF

EACH TEST IN LOCATION “SLPADR™ AND "SLPERR™ AS TT 1S

BEING ENTERED. IT ALSO CONTROLS TEST ITTERATION, AND LOOPINC.
5.2.2 ERROR

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

5.2.3 TRAP CATCHER

A ®.e2% - "HALT™ SEQUENCE IS REPEATED FRO™ LOCATION 0 TO
LOCATION 776 TO CATCHA ANY UNEXPECTED TRAPS (EYCEPY 4, 24
114, MND 244). THUS, ANY UNEXPFCTED TRAPS WILL HALYT AT THE DEVICF
TRA? VECTOR ¢2. (TRAP VECTORe4 IN ADDPESS DISPLAY LIGHTS)

9.2.4 SFUXIOUS TRAP CATCHER
THERE APE THREE ROUTINES TC HANDLE UNEXPECTED TPAPS TD
LOCATIONS 4 (CPU ERRJUR), 114 (PARITY ERROR), AND 244
(FPP TNTERRUPT). THE ROUTINES PRINT A SHORTY MESSAGE
FOLLCWED RY THE PROGRAM COUNTER (PC) OF THE ERROR CALL
(ERRPC), THE PC AT THE TIME OF THE TREP (PCNFTKP), AND
THE APPPOPRIATE ERROR REGISTER.

5.2.5 TRAP
A NUMBE®R OF SUBROUTINES ARE CALLED RY THE TRAP INSTRUCTION.
FOLLUWING APE THE CALLS USED AND THE LAREL OF THE STARTING
ADDRESS OF THE SURRODUTINES.

5+2.5.1 TYPE (STYPE)
ROUTINE TO TYPE AN ASCII STRING ON THF TTY. E

THE ROUTINE WILL INSZPT A NUMBER OF NULL CHARACTERS APTER
A LINE FEED.

.4-I-IlI-I---l-----------------l---------I------ll‘J--------r— -----




5+2.5.2 TYPOC (STYPOC)

ROUTINE TO CONVERT A 16-BIT BINARY NUMBER TO A 6-DICIT
OCTAL NUMBER PND TYPE IT.

5.2.5.3 FL20 ($FL20)

ROUTINE TO CONVERT A 32-BTT FLOATING POTINT NUVBER TO
A 13-DIGIT OCTAL ASCIZ WUMBER IN THE FOLLOWING FOPMAT:

W XXX VYYY Zzz222

WHERE W = STGN BIT
X = 8-BIT EXPONENT (RIGHT JUSTIFIED)
Y = FRACTION BITS <57:51> (RIGHT JUSTIFIED)
Z= FRACTION BITS <50:35>

5.2.5.4 FLD20 ($FLD20)

ROUTINE TO CONVERT A 64-BTT FLOATING POINT WUWBER TD
A 26-DIGIT OCTAL ASCIZ NUMBER IN THE FOLLOWING FORMAT:

U VVV WWw XXXXXX YYYYYY 222222

= SIGN pIT

= B-BIT EXPONENT (RIGHT JUSTIFIED)

= FRACTION BITS <57:51> (RIGHT JUSTIFIED)
FRACTION BITS <50:35>

FRACTION BITS <34:19

= FRACTION BITS <18:03>

WHERE

NegxExCc

9.2.5.5 TYPDS (STYPDS)

ROUTINE TO CONVERT A 16-BIT BINARY NUMBER TO A S-DIGIT
STGNED DECIMAL NUMBER AND TVYPE IT.

5.2.6 POWER DOWN AND UP
THIS SUBROUTINE CALL (VIA A POWER DOWN) SAVES THE GFENFRAL PURPUSE
KREGISTERS AND PSW UPON A POWER DOWN., WHEN POWER 15 RESTORED A WESSAGE
IS TYPED AND THE CURRENT TEST WILL PESTART.
5.2.7 CLOCKr HANDLER
IN DEFPA THTS ROUTINE SETS UP THE LINE CLOCF TO INTFRRUPT
THE CENTRAL PROCESSOR EXACTLT ONE CLOCK PERIOD
AFTER THE ROUTINE IS EXITED.
IN DEFPP THIS ROUTINZ HAMDLFS THE CLOCK INTFRRUPTS AND
CONTROLS THE NUMBER OF SECONDS THAT THE ROM TEST IS
LOOPED ON.

5.3 OPERATOR ACTION

NEITHER PROGRAM REQUIRES OPFRATOR INTFRVENTIOW,




6.1 ERROR HALTS AND DESCRIPTION

THE FOLLOVING DESCRIPTION PERTAINS TO ACTI1 AND STAND-ALO%E
OPERATION.

WHEN AN ERRDR IS ENCOUNTEPED THE CALL TO THE

ERROR ROUTINE IS WADS AND AN ERROR WESSAGE PERTAINING
TO THE ERPOR WILL BE TYPED. FACH ERROR

TYPE NUT WILL CONTAIN THE FOLLOWING:

1. AN ERROR MESSAGE

2. A DATA HEADER

3. A DATA STRING

THE DATA STPING WILL CONTAIN, AT A MINIMUM, THE ELRROR PC
AND TFE TEST RUMBER, I[N SOWE CASFS THE EXPECTED AND ACTUAL
VALUES OF A REGYSTER ARE ALSO INCLUDED,

FLOATING POTNT DATA IS TYPED IN THE FORMAT SHOWN IN
5‘2.5.3 nn 5.2.5.‘.

RZFER TO THE LISTING UNDEP SERKTR FOR THE TYPES OF ERRORS
THAT CAN OCCUR,

6.2 ERROR RECOVERY

SW<C15:9>=0 - MOST ERRORS WILL CAUSE EXECUTION TO GO 10
THE START OF THE NEXT TEST AFPTER THE NESSACE
IS TYPED., A FF& TESTS ARE DIVIDED INTO
SECTIONS. IN THESE TESTS AN EPROR WILL CAUSE
EXECUTION TO CO TO THE NFXT SECTION.

SW<15>=1 = AFTER THE FRFROR MESSAGE HAS REEN TYPFD THE PROCRAM
WILL dALT. PRFESSING THE COWNSOLE CONTINUE WILL
CAUSE THE PROGRA™ TO CONTINUF AS IF Su<1%5>=0.

7. RESTRICTIONS

7.1 STARTING RESTRICTIONS

THE USER SHOULD ENSURE THAT EITHER A LINE CLOCK OP A
PROCRAMMABLE CLOCK IS INSTALLED TN OBTAIN MAXTMUM

TEST EFFECTIVENESS.

IF A LINE CLOCK IS NOT TNSTALLED & MESSAG® IS TYPED (ON FTRST
PASS) AND THE PPOGRAM CONTINUES WITH THE NEYT TEST.

7.2 OPEPATING RESTRICTIONS

NONE




8.1

8.2

8.3

.4

8.5

8.6

MISCELLANFOUS

EXECUTION TIME

A. DEFPA

THE FIRST PASS TAKES APPROXIMATELY S SECONDS.
ALL SUBSEQUENT PASSES TAKE APPROXIMATELY ? WINUTES.

B. DEFPB

THE FIRST PASS TAXES APPROXIMATELY 30 SECONDS.
ALL SUBSEQUENT PASSES TAKE APPROXIMATELY 90 SFCONDS.

STACK POINTER

LAk R L X L L & X 1 1T T 3

THE STACK IS TINITIALLY SET TO 1100.
PASS COUNT

THE PPOGRAM MAKES OWE PASS FOR EACH END OF PASS MFSSAGE.
THE END OF PASS MESSAGE DESCRIBES THE TOTAL NUMPER OF
PASSES COMPLETED AND THF TOTAL NUM3FR OF ERRORS SINCE
THE LAST END OF PASS MESSAGF.

ITERATIONS

THE FIRST PASS OF THZ PROGRAMS WILL AUTOMATICALLY INHIBTT
ITEPATIONS. ALL SUBSZQUFNT PASSES JILL PERFOR™ FULL,
(2000 DECIMAL) TTERATIONS.

SPECIAL REGISTEPRS

NONE
T-BTT TRAPPING

NONE

A/



8.7 OSCILLOSCOPE SYNC POINTS

SW<B>=0 CAUSES SWITCHES <7:0> TO RE LOANED TNTO THE NICRO-
BREAK REGCISTER TN THE FPP. THTS LOAD OCCURS IN THE SCOPE
AND ERROR ROUTINES. WHEN THE FPP GOES TRROUGH THE ROM STATE
SELECTED BY SWITCHES <7:0>, A PULSE IS GENERATED AND IS
AVAILABLE OK THE BACK PLAWNE ON PIN:

D0OSB2 (D®m2 ON SLOT S5)

SYNCE CERTAIN TESTS USE THE MICRO-TRAP FEATURE FUR FAULT
ISOLATION, THE WICRO-MATCH SYNC ROM STATE CANNOT BE SELECTED
FROM THE SWITCHES. THERE WILL BE A DEFAULT RO™ ADDRFSS

SYNC PULSE DEFINED IN THE HEADER FO® THOSE TESTS.

8.6 A-BRANCH, NO-MEM BRANCH, AND ADX RO™ TESTS

THE LAST 3 TESTS OF DEFPB TEST THNSE CELLS OF TWE A-BRANCH,
NO-wEw BRANCH, AND AODX ROMS THAT WERE NOT PREVIOUSLY TESTED.
THESE TESTS ARE ALSO USFD TO VERIFY THE OPERATION OF THE
"DSI"™ BIT IN THE FPP CONTROL STORE. THIS IS DONE BY TURNING
THE CLOCK ON (TO CAUSE INTERRUPTS) AND LOOPING ON TFESE TFSTS.

THE PROCRAN DFFAULTS TO A 30 SECOWD LOOP ON TRESE TF®STS.
IF THIS TIME KEEDS TO BE CHANGED, LOCATION ™TIMES™ IN THE
COMMON TAGS AREA CAN BE CHANGED TO THE PESIRED WUMBER OF
SECONDS.

WHILE THESE TESTS ARE BEINGC LOOPED ON, THE SECOND COUNT
IS DISPLAYED IN THE HIGH BYTE OF THE DATA LTGHTS.

8.9 ACT11 AND APT11 COMPATABILITY

LOCATION 46 CONTAINS THE ACDRESS OF “SENDAD™ FyuP THF
ACT11 SEQUENCE TABLF,

LOCATIOK 44 CONTAINS THE ADDRESS OF “SAPTHDR™ FOR
APT11 COMPATABILITY. THE ENVIPONMENT TARLF, MAIL ®QY
AND COMMUNICATIONS ROUTINF ARE ALSO INCLUDED,

9. PPOGRAM DESCRIPTION

FOLLUVING IS R DESCRIPTION OF EACH TEST O¥ THF PROGPAM.
THE TITLE OF THE TEST INDICATFS THE FUNCTIUN PEING TESTED
AND THE NARRATIVE DESCRIBES THE SPECIFIC FAULTS THAT THE
PROCRAM IS LOOKING FOPR,

s s e e RS e SR R R G
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8951
8991
9005
9020
9028
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9062

TABLE OF CONTENTS

END OF PASS ROUTINE

SCOPE HANDLER ROUTINE

ERROR HANDLER ROYTINE

CONVEPT FLOATING PINARY TO OCTAL AscCIZ
CONVERT FLOATINC DOUBLE BINARY TO OCTAL AScIZ
ROUTINE TO START THE LINE CLOCK

SAVE AKD RESTORE RO-RS ROUTINES

TYPE ROUTINE

APT COMMUNICATIONS ROUTINE

ERROR MESSAGE TYPEOUT ROUTINE

BINARY TO OCTAL (ASCII) ARD TYPE

CONVERT BINARY TO DECIMAL AND TYPF ROQUTINF
DOUBLE LENGTH BINARY TO OCTAL ASCrI CONYERT ROUTINE
UNEXPECTED TRAP TO 4 ROUTINE

UNEXPFCTED TRAP TO 114 ROUTINE

UNEXPECTED TRAP TO 244 ROUTINE

TRPAP DECQDER

TRAP TARLE

POWER DOWN AND UP ROUTINES
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ARRRRRRRRR AR ARRARRAARANN NN AR R NP E R NN RO RARRRRRRRACRARRR RO RRRRaRD

46 " OPERATIONAL SWITCH SETTINGS

BEANARR R RN R RN R AN AR P A RN NN NN ANNCN NN RANRN RPN RN RR R RRARaRARS

L L P SN i . st o
SWITCH USE a 1w '
15 WALY ON BRROR T s
14 ~ LOOP OM TEST ’ a
13 INEIBIT ERROR TYPEOOUTS
11 INRTBIT ITEPATIONS
10 BELL ON ERROR i |
e 9 LOOP ON ERROR — G il e et o
A LOOP ON TEST IN SWRC7:0)>
R=0 LOAD MICRO BREAK WITH SWRC730> - _ ] 3
AR RN AR RRR A AR AR AR RN RN AR R R AR AR ARRRARRRRRRARARRORRRRRRRRROR
59 BASIC DEFINITIONS ’ L S
e e et s s g sl ot i sttt oo bt ittt tiagin
61 INITIAL ADDRESS OF THE STACK POINTE® *ee 100 **e
16 MISCELLANEQOUS DEFINTTIONS fovea b i
82 GENERAL PURPOSE REGISTER DEFINITIONS e i _
103 PRIORITY LEVEL DEFINITIONS

113 "SWITCH REGISTER™ SWITCH DEFINITIONS
_aa DATA BIT DEFINITIONS (8YTO00 TO PI?15) T i
169 BASIC "CPU® TRAP VECTOC ADDRESSES

— C e e e et —— . o A ———— R, S P . G A BB 3 oy bt
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ERAR R AR R AR AN A N R R AR AR R AR RN RA R R R R AN P RO R R R PR R AN AP RN AN R A NARROARRRReN

REGISTER DEFINITIONS

RERR R AR RN AR AR RN N RN AR AN ARARR RN A R EARNRR AR R PARRARARNRTRRAC RN Y

196 CACHE

ERRAR R RN AN AR N R R AR R AR AT RS AR AR R P AN AR AR R RN AP AP RN AR AR AR AR R RRRARARATS

197 CPU REGISTER DEFINITIONS

RN RN A R AR AR R RN RN RN R RN AR RN ARRE AR AR AN RCasnReeRRARARROR

(A2 R A2 2 2 X2 222222 R 2222222222222 222222220200 2R Al d il llyT]

211 MEMOKY VANAGEVENT DEFINITIONS

A I 2 R R R X R R R I R R R R SRR 2R RR A2 2R 2 R R XY X2 2223232222323 2282

214
225
236
247
258
2€9
280
2N
302
313
324
135
346

MEMORY MANAGEMENT STATUS REGISTFk ADDPESSFS

USER "I"™ PAGE DFSCRIPTCR FECISTFKS

USeP 0% PAGE DESCRIPTOR PEGISTORS

USE® "[™ PAGE ADDPRZSS REGISTEPS

USE® "DP"™ PAGE ADDRESS REGTSTERS

3UpEavIsoRr
SUPFRV]SOP
SUPF2VISOR
SUPERVISOR
KERNEL »Iv
KERNZL "D»
KERNEL %I

KERNZL "D"

"I"™ PAGE DESCRTPTORP RECISTERS
wD» pAGZ DESCRIPTUR PEGISTERS
wi» PAGCE ADDRESS KF3ISTERS
"D" PAGE ADDRESS RFGISTEFS
PAGE DFSCRTPTOP RECISTFKS
PAGE DESCRTPTOP PREGISTERS
PAGE ADPDRESS REGISTEPS

PAGE ADDRESS REGYSTZRS

2332 FZ SRR SRR RERR AR AR R R RR R R 2R RRRd R RRRddRRRRRRRRRRR R 2R R

360 UNIBUS VAP PECISTFk DEFINITIGNS

AN RA R AR R AR R A NN R R PA AR AN RN RN R AR AR AP RN R ORI RPARARARRRRP R TR RN

363

THE LCWER 16 BITS OF THE MAP PECISTERS ARF LABETED “MPPLXY®
THE UPPFR 6 BITS OF THE MAP KFGISTERS ARE LABFLFD °“WAPHXX®

L8=JAN-T76 13:2i

PAGF 0%
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417

461

M1

496

491

501

504

515

Ll A A A4 2 2 AR A A A A AR i il i T 2R it I I I I

FLOATING POINT PEGISTER DEFINTITIONS

'l.‘..."..'."'.."I..'.....Y..'Q.'.'.".."..'.'.'......'....'.

...........i.'....'......'.'.'.‘.Q.'.".....I'.'........."'.'...

FLOATING POTINT STATUS BIT DEFINITYONS

...'...'.Q.-...'...'....'....".'....ﬁ'.'....""..'....".....0.

.'...'....'..Q...'..'....Q".'..'...QQQ'...'.'!........'.......'.

FLOATING POINT EXCEPTION CODE DEFINITYONS

l'."....'.....'.'.'.........'.'.'l..'.'........9.......Q..'.....

..."....'....'..'.......I...'.'.'...'.'.!........l..‘Q'.......'.

FLOATING POINT VECTOR DEFINITION

.'....".......'.....'l'....'.‘........'“..."'."'..'...-.'."..

'..'..Q.l....'...."..'.t...........l."...'...........'....."..

TRAP CATCHER

........'.".I.'Q..'.......'."..'.".."'."..'.'.t.'...........

494 ALL UNUSED LOCATIONS FROM 4 - 776 CONTATIN A ".¢2,HALI"
SEQUENCE TO CATCH ILLEGAL TRAPS AYD INTERRUPTS
LOCATION 0 CONTAINS 0 TO CATCE TMPKOPERLY LOADED VECTORS

.'.'.......'....O................Q'........'.'...i.'.......'..".

STARTING ADDRESS(ES)

t..".'..'.....'.'-.Q".'Q...'.........'."..'..-..'.....'...'.'.

..............t.....l.'......'t'.........'..'........t.....'....'

ACT11 HCOxsS

....ﬁ.'.t'.'..............i'.'....'."..."..'..'.".'.....'.'..'

'..l....l...'."l..'.....'.'.......'.."..t..........'...........

COMWON TACGS

..'.'..'..'.'..t."..'.....'....'......'..........i'.'....'.....'

518 THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
USED IN THE PROCRAM,

DECPOT VER 00.04

18=-JAN=76 17:21
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576

6R4

1R76

AR AR ARG R A RARR R AR R AR R RN R R R RN Rt RARRPRRRR SR RARR RNt RRRAROReRRS

APT MAILBOX-ETABLE

595 BITS 15-i1=CPU TYPE
11/04=01,11/705=202,11/20=03,11/40=04,11/45=05
11/70=06,PD0=07,Q=10

BTT 10=REAL TINE CLOCF
BIT 9=FLOATING POINT PROCESSOR
BIT ®=VEMORY MANACENFNT

RS AN AR R AR R R AR R AR AR R R AR AR AR AR e R RRRRReRRRRReRRRRRRReRRRRRRe

ERROR POINTER TABLE

AR RN PR RN AN AR A A e AR AR AR R R AP RAR R AR R eRARRORRReRRRRRRtRttanndnRede

686 THIS TARL®T CONTAINS THE IXFORMATION FOR EACH FRROR THAT CAN CCCUR.
THE INFORMATION IS OBTATNFD 8Y USINC THE INDEX NUWBER FOUND 1IW
LOCATION SITEMB. THIS NUMPER TNDICATES WHICH ITEM IN THF TARLE IS PERTINENT.
NOTEl: [IF SITEWB [S 0 THE ONLY PERTINENT DATA IS (SERRPC).
NOTE2: EACH ITEM [N THF TABLE CONTAINS 4 POINTEKS FXPLAINED AS FOLLOWS:

692 EW 33POINTS TO TWE ERKOR MESSACE
DR JIJPOINTS TO THE DATA HEADER
or 33POINTS TO THE DATA
o¥ 33POINTS TO THE DATA FORNAT

DFCDCC VER 00.04 19=JAN=76 17:21

PAGE 07

SRR RERRENASRERRRRRARRRRRRRRRARRRRRRRRdRaRRenRRddndRaReRatRRRRRRaRS

APT PARAMETER BLOCK

1962 TEST 1 LODFPS*NMO
POSSIBLE CPU FATILURES
A FORK
IF PACKH A? RAROD DO®=S NOT GN LOW A TRAF TO LUCATION )0
WILL OCCUR.
CFORK
IF TRCC F/CLASS DDES NOT CO LOW EYECUTION WILL GO TO STATE 200
WHICH WILL CAUSE R TRAP THRU LOCATION 24.
IF IRCC F/CLASS DOES NOT CET TO E4O0(A0) OF TIF E(40) IS BAD EXECUTION
WILL €O TO STATE 201 (JSKR.10). TWIS WILL CAUSE RO TO BE PUSHED
ONTO THE STACF,
IF TRCC P/CLASS DDES WNOT GET TO IPCC F21 OR £21 IS PAD, ERECUTIN WILL GC TO
STATE 210 (NEG.90). THIS RILL CAUSE THE SRel TC BE FUT IW THE DQ.
IF IKCC DSTwQ DOES NOT 70 LO« ON TSvO*IR(®:6)P*FCLASS) EXFCUTTYON WILL GO YO
STATE WAT.00, CAUSING THE PROCESSOR TC RANG UNTIL THE LTMF CLOCF INTERRPTPYS.
8EN 17
IF PACK E64(A0) DDES NOT GO HIGH FXECUTTUN WILL GO TO STATE 1S3.
THIS WILL CAUSE A TPAP THRU LOCATIN 24. THE STACK®D PC WILL BF
THE PC OF THE LDFPS INSTRUCTINN.
IF PACK RTP+FP SYNC DOES NOT GO LOW EYECUTION wILL LGOP UN STATE 133,
° THIS WILL HANG THE PROCESSOP UNTIL THE PRQ (LTN® CLOCK TNTERRUPT) OCCURS.
BEN

IF RACK BE7S DOFS NOT GET FP PEC WT AS A LUV EXECUTTON WILL GO TO

cCa
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2037

206%

2150

TEST 2

NOTE:

STATE 333, TWIS VILL CAUSE THE UESTINATION R®GISTER TO BE CLOBMERED.

CPU ROM FLOVW - 101,314,211,13%,172
FPP RCM FLOW -30,60

INTERFACE DATA PATH

THIS TEST TESTS TH: INTERTACE DITA PATH BY FLOATING A ONE
AND TREW A ZERO TRROUGH THE DESTINATION RFGISTER.

A PIR TRAP TS USED TO YANK THE CPU OUYT OF THE FPP

SFRVICE FLOW CAUSTNG THF DESTINATTION REGISTFR TO ®E
RESTORED FROM THE FDR RECISTER.

A BIT FAILURE IN THIS TFST COULD RE CAUSED RmY QWE OF
THREE DATA PATHS: 1) CPU TO FDR3 2) FDR TO DOwOUXj; QP

3) DOMUX TO CPU.

CPU FAILURES

C FORFK

BEN 15

8 FORK

BEN 17

TEST 3

IF TRCC DST¥Q L DOES WOT GO HIGW FXFCUTION WILL GO TC SATE
FOP.00. TRIS WILL HANG THE PROCESSO® IN A LOOP BETWEEN
ROM ADDRESSES 101 AND 314.

IF IRCE FJ CLASS DO*S NOT GO LOV EXFCUTION WILL 6D TC
STATE D12.10. THIS WILL FINTSP THE BUS OPFRATYON AND THEN
THE B FORK WILL FAIL TO STATE S13.01. THIS WILL HANG THE
PROCESSOR IN A LOOP ARQUND ROv STATES 111,175,22, AWD 27.

IF TRCS B0 PABQ1 DOES NOT GO LOW EXECUTION VILL GO TO
STATE JSR.00. THIS VILL CAUSE THE PC TO BF PUSH®D OW
THE STACK AWD THE CONTENTS OF THE DESTINATIOM TO RE PUT
IN THE PC.

IF TRCB BO PABO3 DOFS NCT GD LOW EXECUTION WILL GO TO
STATE S€7.00. THIS VILL CAUSE A DFSTINATION NODE 6

TO STARY EXFCUTYNG. THIS FAILURF WILL BF FOUND PY

MAKTNG THE INPEY ODD, SN AN ODD ADPLRESS TPAP VILL OCCUR,

IF RACK BRCABOS DOES NOT 0 LOW (ON BRQ*(T¢CUNF)) EXECUTION
WILL GO TO STATE 327. THIS WILL CAUSE THE FPU TO COMPLETE
THE INSTRUCTION BEFORF THE TNTERRUPT OCCURS,

CPU ROM FLOW-101,%14,111,13%,36,347,150,245

STFPS*N0

THIS TEST STARTS OUT JUST VFRIFYING THAT
LOAD FPS AND STFPS CEY DECOD:" PROPERLLY TN TME FPU.

CPU FAILURES

BER 7

IF PACK BF7< DUFS NCT GFT FP REC WT AS A HICH
EYECUTION WILL GO TO STATE FET.06. THIS dILL
CAUSE THE DESTINATION KEGISTER TO RFMAIN UNCHANGED,

PIGE 08
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2225

2295

2339

2359

IT THEN FLOATS A ONF AND 0 7EPD TPROUCH THE FPS
REGISTEP.

CPU ROn FLOW 101,714,211,13%,173,339,765
FPU ROM FLOVW 62,23

TEST 4 SET NODES

THIS TEST EWSOURFS THAT THE FOUR IFSTRUCTIONS “SETF®,“SETD","SETL™, amd
®SETI™ FUNCTION.

FPU ROM FLOW - 70,37
TUST S MNTCRO=-BPEAK TRAP
THIS TEST ENSUR®S THAT THE VYICRO-BREAX TRAP FUNCTIUNS PRUPERLY
IT 1S TESTED WERE SO THAT IT CAN PE USED TO DFBTG AYY INSTKOCTION
FAILURES THAT MAY OCCYR LATER ON.
IF THE NO-w©"N BRANCH FATLS EXECUTION WOULD CO TO ONE OF TWO STATES:
SET MODES, OR ILLFGAL OP CODE. SET WODES WCULD RE CAUSED PY FXP® FIRACO GP 01
FAILING AND ILLEGAL OP CODE WOULD BE CAUSED BY PXPB FIRM 02 OR 03 FPILING.
IF THE TRAP FAILS, THE FATLURE COULD BE I THE PPP OK TWE BACKPLANE
OF IN THE CPU ON TMC(S13S).
THE TRAP VECTOR COULD FAIL TO 4 INSTEAD OF 244. THIS WOULL 6E
CAUSED TMCB FPTRA®” L OR DAPF Ty05*07.
FPU ROM FLOW -30,33,2,6
TEST 6 CPCC

THIS TEST ENSURES THAT THE PSW CCONDITION CUDES GET LCADED FPOW™
THE FPP CONDITION CPDES

Ir IT FAILS, FITHER FXPC FCLD EW TS NOT GOING LOW OR TT IS NOT
GFTTING TO TRCE OR ICF CC<BR I3 MOT GOING HIGM.

TEST 7 LDF*-m0*Imn
CPU FAILURES

BEN 10
IF FP CLASS DODES NOT GET TU RACY EXECUTION WILL G TC
STATE FSV.30,. THIS VILL CAUSE THE PROCESSOR TO HANG
I¥ POV STATE 265 WAITING FOR "P SYNC.

BEN 7

IF FRMF FPREQ DOES WNOT CET TO RACKF AS A LOW THE CPU wTLL
CONTINUE TO DO PUS DPERATIONS ONTIL THE ADDRESS TIMES QUT.

I* THE DESTINATIOUN PECISTER (P7) FAILS TO AUTO-INCRENFNT
THE WORD AT 3¢ wWILL TRY TO RE EXECUTED. TRIS WILL CAUSE
A RESERVED TNSTRUCTION TRAF.

FPU PRILUPES

PAGE 09
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2424

2489

ONLY THOSE FAILDRFS WHMICH CAN BF DETECTED IN THIS TEST
ARE DISCUSSED HERE. OTHFR POSSIALE FAILURES ARE DEPTRPED
TO THE NEXT TEST.

IF FXPB FIRALO(O) H IS NOT GUING LOW OR NOT GFTTING TWRO
THE ROM ADDRESS MUX, EXFCUTION WILL GO TO STATE 25. THIS
WTILL CAUSE THE DESTINATION TO BF CLFAPED,

IF FXPE A BPANCH MUX(R]) DOES NOT GO WICH, EXECUTION WILL
CO TO STATE 13. THIS VILL CAUSE A STX*=M0 TO "E EXECUTED.

A BRANCH

CPU ROM FLOW-101,3.4,111,135,36,327,367,362,307,237
FPU RON FLOW-12,i33,16

TEST 10 STFe-MQ*jwy

CPU FAILUPES
THE CPU SWOULD NOT FATL

FPU PAILURES
LDF A BPRANCH
IF FXPB FIRAO®(0) H IS STUCF WIGCH EXECUTION WILL GO TO THE
LDAC6*FD(0) FLOVS.
IF FXPB FD(1) H IS STUC™ RICH EYZCUTION WILL €0 TO LDD*-pQ.
THIS VILL 8% TESTED LATER.
IF FXPB MO TS STUCK HIGW EXECUTTION WILL GO TO MO*-ST SPEC.
LDF IMN BRANCW
IF FXPB [WMEDIATE DOZS WOT CET TO FPMF AS A LOW, TNO WURDS
WILL PE LDADED TNSTFAPN OF ONE. THTYS FAILURPE wILL PZ DETTCTED
ON THE STF INSTRUCTTONW.
STF A BRANCH
{Fa;lPl FIRAL1(O) H IS STUCK WICH EXECUTION NILL GJ TO STATE
L4 (0).
IF FXPB FIRALO(D) H IS STUCF LOW B STCFI WILL OCCUR.
IF FXPB FIRAOP(O) H IS STUCK LOW EXPCUTION VWILL GO T0
LDAC6*FD(0) FLOWS.
STF IMN BRANCH
IF THIS BPANCH FAILS (Stc ABOVE) THE WORD FOLLOVING T®e DATA
WORD WILL BSE OVER JPITTFN WITH PATA, THAT WILL TXFCUTE A5
A NOP,.

IF AD2 DOFS NOT ACEPT THE DATA WOPD FOLLOVING TPE
INSTRUCTION WILL ®E EXECUTED.

FPU ROM FLOW-13,203
TEST 11 LPF*STF*%0

A BRANCH
IF FXPB MO DOFS NOT GO LOW FXECUTIGN WILL GO TO THE =%y FLOW
THIS WOULD CAUSE THFE FPV TO HANC TN ROM STATE 172,

NO MZM BRANCH
IF FXPb [RMX2 DOES NOT GET TO TWE NO-ME™ wUY AS A HIGH, EXECUTION
WILL GO TO RO¥ STATE 0, OV THE LOLF,

Fa-



POP 11/45/55/70...FPi1-C DIAGNOSTIC PART 1 DFCPOC VE® 0.04  19-0AW-76 13:21

2600

2626

2676

2734

IF FXPB IPMX] COES NOT GET TO TWE NO-MENM WUX AS A HIGH OR
IF FXPB IRP(1126)0 L DODES NOT GO HIGHM

EYEUCTION WILL CO TO PO™ STATE O ON THE STF.

IF FXPB IR(11:9)0 DNES NOT GET TO TWE NO-MEW WUX AS A LOW,
EXECUTION WILL GO TO RO¥ STATE S6 OF THE LOLF AND O ON

THE STF.

FPU ROM FLOW - LDF: 30,42,16
STr: 30,443,262

TEST 12 LOF*STP*=MO*~THm

FPU FAILURES
LOF IWM BPANCH

IF FRMA IMMEDIATE L DOES NOT CET TO PRNF FPPREQ AS A HTGH THE
TRE CPU WILL WANG IN PO¥ STAT2 327 ON THE STF ITNSTRUCTION.

STF rD BKANCH

TEST 13

TEST 14

IF FRMJ FD(O)W DOES NOT GET TD THF PADOO wUX (OW FRWA) AS A HIGW EXTCUTICHN
WILL GO TO STATE 206. TRIS VILL CAUSE THE FPU TD WAWG,

IF FRMJ FD(1)H DOES NOT GET TO THE AD1,AD? RQ¥ (OW PXPA) AS A LO4,
THE DESTINATION REGISTEP WILL AUTO-INCREMFNT PY 10 TNSTEAD OF 4.

IF FXPE AD1 DOES WOT CET TO IPCD AS A HIGR THF DESTIMATION REC
WTLL INCREMENT BY 10.

I PXPE AD2 DOES NOT %0 LOW OR DOES NOT GET IPCP E68(1) TPE
DESTINATION RECTSTEP VWON“T INCREMFAT.

I¥ TRCD DSTCONC4 DOFS NOT GO WIGH (ON ADL) THE DEST RFG WON®T INCNLWENT.

IF TRCD DSTCON<10 DNES NOT Gu LOW (DN ADL H) THE DESTINATIUN REC.
STLL INCREMENT RY 14,

IF PRy PO(1)W DPOES NNT GET TO FXP AS A LNS A LDD AND STD WTILL PE EXECUTED.
FPU ROM PLOV-LDP:12,132,42,16

STP:13,203,202
HIGY DRDEP DATA PATH

THIS TEST FLOATS A ON® AND 0 2EPQ TYROUGH UADKINTS 2 AND 3
OF ACO TO VFRIFY THF HICH ORDER DATA PATH.

HTGCH ORDER SCRATCH PAD DUAL ADDRESSINC

THIS TEST EVSURES THAT THE HICH ORDFR SCRATCH PAD ACCUMULATOK ADDRESS LIMES
ARE FURCTYUNAL. THIS TS PFRFOPMED BY WRITTING THE ADDPESS UF

PICE 11
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2738 TRE ACCUMULATOKS TNTO THE ACCUMULATORS AND THEN READING TREW BACK
A¥D CHECKING THEN. THE ADDRESS OF TWE ACCUNULATOR IS WRITTEW TATO
EACH CHIP OF THE ACCUMULATOR.

2786 TEST 1S5 LDFPS/STFPS*-M0

THE A BPANCH SHOULD NOT FAIL. IF THE INSTRUCTIONS DON°T WCRK,
THE THE CONTROL STUPE IS PROBABLY BAD O THE ADX ROWw.

FPU ROM PLOW-LDPPS:22
STFPS:€2,23

2820 TEST 16 CLRF*NQ

IF PIPA OR(O)N DPOES NOT CET TO THE A RRANCH RON MUK AS A LOW,
EXECUTION WTLL €0 TO PO¥ STATE Y0 AWND THEN YU ROm STATE

0 O THE NO-MEM 3PANCH. ALSO, IF FPIPOR(O)W DO"S NOT FORCE
FYPB IR(11:36)0 L TO GO WICH, EXECUTTION WILL GO TO

ROM STATE 3 ON THF FO-NEF BRANCH.

BOTH THESF FATLURFS WOULD CAUSE THE DESTINATION

NOT TO BE CLEARED.

FPU ROM PLOW-10,5%

2909 TEST 17 TSTFP*¥(
THE ONLY WAY THE A AND NO MENM BRANCHES SHOULD FAIL TS5 IF
THE ROM(S) FallL.
A ONE (1) IS PLOATED THPU TWEZ EYPONET TN VEPIFY THAT THE
SIGNAL FXPL ACMX FQ O IS UNACERTED FOP ALL ® THNPUTS.
FPU ROM FLOW-30,56

2947 TEST 20 CLR¥"*=MO*"TMV
THE ONLY WAY THYS SFOULD FATL, TS IF THE CONTRUL STORE FATLS.
FPU RON PLOW-25,211

2982 TEST 21 CLRF*-MO*-[WVN

THE ONLY WAY THIS TEST SHOULD FAIL, IS IF TFE CONTROL STOPL,
(RUM STATE 216) FAILS.

FPU ROM PLOW-25,211,216
3009 TEST 22 ABSF*MQ*~(EXP=0)

THE A BRANCH SHOULD NOT FalL.
THE NO-MEM BRANCH SWOULDP NOT TATL.

ABSY BRANCH
IF FIPBO6(1)H DOES NOT CU LOW GP DOES MOT GFT TOD FRVA RADROI AS
A HIGH, EXYECUTION WILL CO TD RO™ STATE 134. THTIS WILL CAUSE THF
SIGN BIT TO BF COMPLIVENTED.

A a
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BZ RRANCH
3Joie IF FR¥R B7(0)H POFS NOT GO WIGH OF DOFS NOT GCFT TO FRMA KADOO

AS A LOVW, EXECUTION WILL GO TD STATE 1v6. THIS WILL CAUSE THE
EXPONENT AND FRACTION TO RE CLEAKFD. o

FPU ROM FLOW-70,57,124
3oee TEST 23 NECF*MQ*-(EXP=0)
THE OUWLY PUSSTYBLE FAILURE SWOULD PE THE APSY PRANCH. IF PIRBOG(.L)

DOES NOT GO HIGH OR DCES NOT GET TO FPMA RAPO] AS A LON, EXECUTION
WILL GO TO STATE 124, THIS #JILL CAUSE AN ARSY TO BE EXECUTED.

FPU RON PLOW-30,57,134
3130 TEST 24 ADDF*MQ*(SRC=0)*-(DST=0) -
NEITHER THE A NOR THE NO-MEWM PRANCHES SWOULD PATL.
671 BRNACH
IF FRM) 2XPRO(1)H DOES WNOT GO HIGP® OR DOES NOT GET TO FPNM2
RADD2 AS A LOW EXECUTION WILL GO TO STATE 240. STNCE TWIS
FAILURE WOULD NOT BE DPETECTED BY THE ANSWFR, THF WICRO-BREAF
RECISTER IS SETOP TO TRAP ON STATFE 240,
I® PRWJ EXPAO(C1)H DOES NOT %0 LOwW OR DOES NOT GET TO PR™A kADO3
AS A HICH, EXFCUTION WILL GO TO STATE 254. THMIS WOULD CAUSE TR®
DESTINATION TO BE CLEARED.
NOTF SYNC POTNT wOT SELECTISBLE--DEFAULT=240
NOTF: SYNT POINT NOT SELE"TABLE. DEFAULT=240
FPU ROM PLOV-70,65, 744
3180 TTST 25 APDF*MO*(SRC=0)*(DST=0)
671 3RANCH
IF PR™J EXYPAOCL)H DODES NuUT GU HTIGH OR DOES NUT CET *0 FRNA RADg),
EYECUTION #ILL GO T0 STATE 244. THIS WILL CAUSF THF DESTINATION pRACTION
TN PEPAIN UNCHWANGED.

3186
FPU ROM FLOW-20,65,25¢

3208 TEST 26 SUBF*¥Q*(SRC=0)*(DsT=0)

THFE ONLY POSSTIBLE FMILURE wOULD BF & PAD CELL I¥ EITHEF THE A BPANCH
kKON OF THE NO MEM KOM.

FPU ROM FLOW-20,065,754

Z2
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347

3348

3349

325% TESTY 27

3201 TEST 0

3323 TEST 2

CMPF*MO*(SRC=0)*-(DST=0)

THE ONLY THING THAT SWOULD FPAIL IS THF COWTROL STOR"®
FOR ROM STATE 374, OR THE A OR NO-NENM RONS.

FPU RON PLOW-30,67,324
CHPF*MQ*~(SRC=0)*(DST=0)

THE OFLY POSSTBLE FAILURE IS THE CONTROL STOKE SICNALS TN ROM
STATE 330 OR THF SD WUX.

FPU ROM FLOW-30,67,330
CHPF*M0*(SRC=0)*(DST=0)

THE OWLY POSSTBLE FAILURE IS THE CONTROL STORE SICHNALS
IN POw STATE 334.

FPU ROM FLOW-70,67,234

I L R R R R R R RS RS R R RIS S SRR R AR R A A A A L LA 0 d L0 b0

FOUR PO STATES

AR P AR AR R e R AR R e R eAR Rt e eae At ReateRetataRdtatRtadatatane

3352 TEST 32

3754

LDEYP*=-MQ*(FXP=e)

THE A AND NO-VEM RRANCHES SWUULD NOT FATL.

B72-"N BRANCH

Ja TEST 3]

IF FPRMB BW(O)W DOES NOT GO WIGH OP DOES NOT GET TO PADO1 #5 A LOw,
EXYECUTION WILL CO TO STATF 0. A WICKN-BRFAX TRAP WILL PE SET
TO CATCH THYS FAILUPE,

TFE BZ SICNAL SMOULD NOT FATL.

A ZERD AND ONE AR® THEN FLOATED THROUGH BITS <o0:0> YO CHECK THE
STEP COUNTEP.

FPU ROM PLOV-15,10,260,362
ABSF*wQ*(SRC=0)

BZ BRANCH

IF FRMB BZ(0)W DOFS NOT GN LOW Dk DNES NIT GET TO FRMA RADKOO
AS A HIGH, EXFCUTYON WILL GO TO ROM STATE 3. THIS WILL CAUSE THE
FRACTION NOT TO BF CLEARED,

T
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mn

3492

3536

3647

FPU RON PLOV-30,57,124,106
TEST 34 NEGPF*MO*(SRC=0)

TRE OWLY POSSIBLE FAILURE WOULD BF THE CONTROL STORE TE ROM
STATES 134 OR 106.

FPU RON PFLOW-30,57,134,106
TEST 35S ADDFP*NQ*-(SRC=0)*(DST=0)
THE A AND NO=MEY BRANCHES SHOULD wOT PAIL.
6F1 BRANCH
IF FPRMJ) EXPBO(1)H DOES NOT GO LON UR DOES NOT GET TO FPRMA RADO2 AS A
HTIGH, EXECUTION WILL GO TO STATE 254. THTS WILL CAUSE THE DESTINATIOY FRAC. 70
BE CLEARED,
FPU ROM FLOW-30,65,250,306
TEST 36 SUBF*MQ*~(SRC=0)*(DST=0)
TRE ONLY POSSTBLE FAILURE IN THIs TESY IS TRE SIGNAL PRMF $S(0)W XOR SUR,
FPU ROM 'I.Ol-”. “, ,’.o 306
TEST 37 CHPP*NO*(SRCODST)
TRE A, WO-MEN, AND 6F1 BRANCHFES SHOULD NOT PATL.
372 BRANCH
THE BZ BIT SHOULD NOT FAIL.
IF FXPL BCN L DOES MOT CO HIGH WITH EALUOY ON A LOW, EXPCUTION WILL
GO TO STATE 301. THIS VILL CAUSE THE N BIT TO ®E wPONG.

A ONE(1) IS TWEW PLOATED THPOUGH EXPONENT A T0 VERIPY
THAT FXPL EXPA ®Q 0 GOES LGW POR ALL ® BITS.

FPU ROM FLOVW-30,67,720,303

TEST 40 CFPF*MO* (SRCCDST)

3Fr2 BRANCH
IF FXPL BCN L DOES NOT CO LOW WITH TALUOY ON A WIGH, EXECUTTON WILL
GO TO STATE 303. THIS VWILL CAUSE THE N 31T TD BE WRONG.

A ONE(1) TS THMEN FLOATED THPOUGH FXPONENT B TOD VERIPY THAT
FXPL EXPB EQ 0 GOES LOw FOR ALL 8 BITS.

FPU ROM FLOW-%0,67,320,301

Ka
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3704

3759

sl

3894

3968

3970

TEST 4

LDD
sT0

TEST @2

TEST 43

TEST 44

TEST 45

LDD/STD*=M0*~THN

1 L4 PlﬂJ.:gll) DOES NOT GO HIGH, OWLY 2 WORDS WILL BE LOADED

AND STORED.

I¥ THE ADX POV FAILS, THE DESTINATION REGISTEP WILL AUTO-INCRENENT
BY 4 INSTEAD OF 10. THIS WILL ALSO OCCUR IF AD1 & AD? DO NOT GET
TO TRCD AS A LOW.

IV FRNF FPREQ DOES NOT STAY ASCERYED FOP 4 CYCLES TWE CPU & rFP
WILL GET OUT OF SYNC.

FPU ROM FLOVW-21,142,165,201,42,16
FPU RON PLOW-13,203,202,206,212
LOW ORDER DATA PATH

THIS TEST FLOATS A ONE AND A ZERO TRROUGH QUADRANTS O AWD 1
OF ACO TO VERIFY THE LOV ORDER DATA PATH,

LOW ORDER SCRATCH PAD DUAL ADDRFSSIWG

THIS TEST EWSURES THAT THE LOV ORDER SCRATCW PAD ACCUNULATOR ADDRESS
LINES ARE FUNCTIOWAL. THIS IS PEPFORMED BY WRITING TRE ADDRESS

OF THE ACCUNULATORS INTO TH® ACCUMULATORS AND TWENW READINC

THEW BACK AND CHECKINC THEN. THE ADDRESS OF THE ACCUWULATOR

IS WRITTEN INTO EACH CHTP OF THE MCCUNULATOPR.

STAO*STQO

THE STAO AND STQO0 INSTRUCTIONS ARE TESTED BY DOING A CNPD
INSTRUCTION & TRAPPING OUT AT ROM STATE CWP.2S. THIS LEMVES THE
SRC & DST DATA IN THE AR AND QR RESPECTIVFLY. THE ®k WILL CONTAIN
THE -ABS VAL OF THE DTYFFERENCE IN EXPOMNENTS.

TRIS TEST ALSO VERIFIES THAT THE LDAC6*FD(1) FLOW BINGS IN ALL POUR
WORDS.

NOTE: SYNC POINT ONLY SELECTAPLF ON STAO AND STQO

CWPD FPU RO FLOw-20,140,270,150,67,320
STAO FPU ROM FLOW-30,%
STQ0 FPU RO™ FLOW-30,%3

QR DATA PATH

THIS TEST ENSUKES THAT THERF ARE NO BITS STUCK

IR THE QMY AND QR. THIS IS DONE BY EXECUTING A

CMPD INSTRUCTION AND TRAPPIWG ON STATF 67 WHICH

LEAVES THE DST ACC IN TWE QP. A STQO IS TFEW

EXECUTED TO GFT THE QP DATA BACFr. THE DATA IS

COMPOSED CF A FLOATING ™CNE™ AND THEN A FLOATING "ZERO"™.

PAGE 16
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137
4138

4179

4211

TEST 46

TEST 47

TEST SO

TEsT S1

TEST S2

B e = T

THE ONLY SYNC POINT AVATLABLE DURTNG THE CHPD IS
STATE 67. THE QF GETS LOADED IN THIS STATE

NOTE: SYNC POINT ONLY SELFCTABLF ON STQO INSTRUCTION.

DISABLE LOW FMX

THIS TEST INSURES THAT FPRND AND FRLC DISAPLE LOW PNX
AND FRHD DISABLE POUND FMX AND PRLC DISABLE FMX19

ARE NOT STUCK LOW. THIS IS DONE BY MOVING ALL ONWE’S
FRO™ AC1 TO ACO AND TRAPPING ON STATE 65 AND EXANTNING
THE AR.

NOTE: SYNC POTNT NOT SELECTABLE. DEFAULT=6S
OISABLE LOW QwXx

TPIS TEST INSURES TFAT FRHD AND FRLA DISABLF LOV QMX
IS FUNCTIONING PROPERLY. THIS IS DONE BY TRAPPING OW STATE
67 OF A CMPF AND ENSURING THAT THF LOW QR IS ZERQ.

NOTE: SYNC POTNT NOT SELECTABLE. DEFAULT=67

ACDC3,07COND_ACHMX

THIS TEST INSURES TWAT FRVH WRITE ACD1 COES WIGH VITH
FD(O) AND A CONDITIONAL WRITE.

LDD*=M0* INN

THE A AND IMMEDTIATE BRAWCHES SHOULD NOT FAIL.

IF THE ADX ROM FAILS, THE PC WILL AUTO INCRENENT

BY SUMETHING OTHER THAN 2.

FPU FON FLOW - 21, 143, 16

LDCFD*NO*~(EXP=0)

NONE OF THE MTICRO BRANCWES SHOULD FAIL.

IF FPRMH CLR ARC34:00> DDES NOT CO LOM, OR GET TO ALL THE
CRIPS OF THE LOVER AR, THE AR WON°T CLEAR.

FPU ROmM FLOW - 30, 46, 136

DFCDOC VER 00.04  18-JAN-76 13321 PAGE 17

MK




POP 11/45/55/70...FP11=C DIAGMISTIC PAKT 1 DFCDGr VER 00.04 19=-JAN=76 17:71

4308

4352

4790

4450

4510

4550

TEST 53 LDCFD*NMO*(EXP=0)

TEST S4

TEST S5

TEST 56

resT 57

TEST 0

THE ONLY THING TYAT SHOULD FAIL IS ROM STATF 276.

FPU ROM FLOW - ), 46, 136, 276

LDCPF*MO*(EXP=0)

THE ONLY THING THAT SHOULD FATL IS RO™ STATE 230.

FPU ROM FLOW - 30, 46, 137, 230

DISABLE LOW & HT FMY ON ROUND

THIS TEST INSURES THAT FRHD DISABLE LOW F¥X AND DISABLE
HY FMY AND FRLC DISABLE LO& F¥X GO HIGH WREN ROUND TS
c¥ARLED. THYS IS DOWE BY LOADYNG THE QR WITH ALL ONE=°S
AND THEK EXECUTING A LDCDF, TRAPPING ON STATE 137, AND
EXAVINING THE AP.

NOTE: SYNC PQINT NOT SELECTABLE. DEFAULT=K7

LDCDF*MO*~(FXP=0)*~ARS9*=R (U

THE ONLY THTNC THAT SHOULD FAIL IS THF “F2J BRANCH,

IF FRHE AP59(1)! DOES NOT GO RIGH O® NOES NOT GET TO FRWA KADO1 AS ! LOW,
EXECUTION 4ILL GO TO STATE 161.

A MICRO-TRAP WILL BE SET TU CATCH THIS FATLUEF,

IF FRMA BOU+BZ POES NOT GO WICH, SXECUTION WILL G" TO STATE 162.

THIS WILL CAUSE THE DFSTINATION TO BE CLEARED.

IF FRAC FMX 35 POFS NOT GO LOVW, THE DFSTINATINN MILL HAVE A ™1™ [N TH® LSk,
FPU ROM FLOW - 30, 46, 137, 231

LDCFD*=MO*[¥N*~(EYP=0)

TYE ONLY POSSTBLE FAILUPES RRE PCM STATES 17 0Ok 221 GR THF ADX RQWw,

FPU ROM FLOW - 17, 221, 136

LDCFL*=MO*-TMVe-(EXP=()

THE ONLY POSSTBLE FAILUPE IM TdT1S TEST SHCOULD BF °PQv STATE 220,

FPU ROM FLOW - 17, 220, 46, 136

PAGE 16
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4581

4582

4587

..I..'........'....'.......".'..'.'........l'...'..".Q.Q.....'.

FIVE ROw STATES
e L L TS

'..'....................Q..'.'.......'...'.""..'.'I....‘..I.."

4586

4606

4677

4711

14743

TEST €1

TEST 62

TEST 63

TEST 64

TEST 65

LDEYP*MO*(EXP=¢)

THE ONLY THTING THAT SHOULD FAIL IS THE A RRANCH RON,
THE NO-MEv ROM, OP POV STATE 4S5,

FPU ROM FLOW - 30, 45, 10, 260, 362

STEYP

THE A BRANCH SHNULD ONLY FATL, IF THE ROM PFAILS. T4E ExpORENT BEING WRONG
COULD BE A FUNCTION OF THE FALU CAKPY LOGIC CP ANY OF TRE CCNTROL
STORE SIGWALS.

IF THE SICN IS WKONG, THEN FXPP SCU9 TS NOT GETTING TO THF SD MUY OR
THE SD wUX 1S BAD.

FPUO .0. FLOW - 50' 6" “1' ‘3' 152

CLRD®*-MQ*-[wpn

THE ONLY THIKG THAT SHOULD raAlL IS ROW™ STATE 222 OR THE ADX ROM.

FPU ROM FLOW - 25, 211, 216, 227, 212

ARSF*~N0*~(FEXP=0)

IF FR™B FP CLASS DOFS NOT GN LOV OR DOES MOT CET TO RACK AS
A LOW, THE CPU AND FP WILL CET OUT OF SYNC.

THE BRANCHZS TN TVWE FPU SHOULD NOT FATL.

CPU KON FLOW - 101, 314, 111, 175, %, 227, 267, 47, 265, 225, 362, %07, 2M
FPU ROM FLOV - 27, 217, 224, 177, 212

NEGF*=NO*~(EXP=0)
THE ONLY THINC THAT SHOULD FAIL IS RO™ STATF 234,
FPU RON FLOV - 27, 2i7, 234, 177, 212

P3
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amm

4805

4834

4868

4887

4949

4997

TEST 66

TEST 67

TEST 70

TEST N

TEST 72

ADDF*=NO*~(SRC=0C)*(NST=0)

THE ONLY THING THAT SWOOLD FATL IS THE
FPU RONM FLO¥ - 11, 130, 6S, 250, 06
ADDF*~NO*TNN*~(SRC=0)*(NST=0)

THE ONLY THINC THAT SWHOULD PATL IS ROw
FPU ROM FLOV - 11, 131, 6%, 250, 306
SUBF*~NO*~(SRC=0)*(D5T=0)

THE ONLY THYN® THAT SWOULD FATL IS THF
FPU RON PLOV - 11, 130, 65, 250, 306
SUBF*~NO*TuYN*~(SRC=0)*(DST=0)

THE ONLY THING THAT SHOULD FAIL IS THE
STCro*n0*-(EXxP=0)

6F2J) BRANCH

IF FRLP PVINT DOES NOT GO HICM OR DOES
A LOW, EXECOUOTTION VWILL GO TO STATE 171.
INTERRUPT,

DECDQOC VER (0.04  19-JAN-76 13221

LDACS FLONS.

STATE 131 Ok THE ADPX ROM

A RRARCH OR ADY PCW,

NOYT GET TO FRNA PADO1 AS
TRIS VWILL CAUSE aw

THE ONLY OTHER POSSIBLE FAILURES SHOULD BE FROM SIGWALS IN THE

CONTROL STOPE.

NDTE: SYNT PCINT NO® SELECTABLE. DE¥AULT=171

FPU ROM FLOW - 44, 75, 187, 173, 157

A MICRO-BREAK TPAP WILL BE SET ON STATE 373 [N-CASE THE EYPONENT

TEST 73 STCFI*MO*(INT=0)
SF1 3RAKRCY
THIS PRANCH WILL PE TESTED LATEP
BN BRANCH
SUBTRACTION IN STATF S1 FAILS.
FPU ROM FLOW - S1, 374, 331, 345, 214
TEST 74 LDEYP*-V)*[WN*(EXP=~)

THE ONLY THING THIT SHOULD FAIL IS THE

SICNALS TN ROM STATES 361 Ok 227.

FPU RON FLOW - 15, 10, 260, 3581, 227, 236

c3
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5034

5070

5101

5132

S14¢

DECDOC VER 00.04 18-JAN-76 13:71
TEST 75 LDEYP*=WQ*(FXP=-200)
1 IO S OSITL R B FHERASE B0, oo e 2
TVE ONLY OTWER POSSIBLE FAILURES ARE ROM STATES 226 OR 207.
THE FD RIT WILL B" SET TO EWSURE THE 2DYX AND A PRANCH RONS AKE OK.
FPU RON PLOW - 15, 10, 260, 361, 226, 207
TEST 76 LDEYP*MO*(EXP>177)
THE ONLY POSSIBLE FAILUPE IS RPOw STATE 70 OR 167
FPU ROM FLOW = 30, 15, 10, 260, 363, 70, 173
TEST 77 NEGP*-MO*InNwe(EYP=0)

fg: g;:' THING THAT SWOULD FAIL IS RU™ STATES 176 OF 31 QOGP THE
A .

FPU RO FLOW - 27, 217, 234, 176, 31, 211
TEST 100 ADOF*MQ*(SkCC<CDST)

THIS TEST CHECKS THE ADD rFLOWS WHEN THE SPC EYPONENT IS
MI'CH, MUCH LESS THAW THE DST EXPOWENWT.

NEXT, DIPTEPENT yALNES OF EYPONENTS WILL PE CHECKED TO ENSURE
TYAT THE LOGIC THAT CAUSES FRWL SVWR(1) TO B® LOW FUNCTIONS PROPEXLY.

2F3 RRPANCH
IF FRMF ADD*SC<® DPOES NOT CO HWICH QR DOES NOT GET TO PAPOY
AS A HICH, EXFECUTION WILL GO TO STATE 265. THIS wiLL CAUSE TwE
SPC FRACTION TO BE PIGHT SHIFTED PY @ AND ADC®"D TO THF DSY.
THIS ERROP WOULD wOST LYKELY Pg CAUSED RY FYPJ EALU SWR
NOT GOING LOW WHICH WOULD MOST LIKELY BF CAUSED 8Y FXPP OUT

OF PANGE NOT COINC HICH.

IF FRMF 35UR+*SC¢A DOES NOT GO MICH OR DOFS KOT GET TO RADQ2

AS A HICH, EXFCUTION WILL GO YO STATE 271. TVWIS WILL CAUSE THE
SRC FRACTION TO BE PICHT SHIFTED PY 6 AND SUBTRACTEN FkCHM THL
DESTINATION.

IF FXPP S5C09(1) DOES NOT GO LNe OP DOTS KOT GET TO
FPMA AS A LOw EFECUTION WYLL GO TO STATF 277. THIS
WTLL CAUSE THE SRC TO BE PUT TN THE DST.

SF1 APANCH
IF FXPP OUR CF RANGE NOES AOT GET TD FR¥A AS A WICH,
EYECUTION WILL GO TO STATF 225. THIS WILL PRNBABLY CAUSE

PAGE 21
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5274

5348

5384

5434

THE FPP TO WANG [N THE ALTCN LOOP.

IT SHOULD BE PEWEMBFRFD THAT TH® PR, ITh TWIS TEST, 1S LOADED PRON
THE ABS VAL RON. ONWLY A SMALL PORTION™ OF TWAT o0 IS TESTED
HERF. ALL OF IT VILL BE TESTED BY THE FND OF THE PROCRAN.

FPU RON FLOW - 30, 65, 240, 275, 100, 235
TEST 101 ADDF*wQ*(SRC>>DST)

THIS TEST CHECKS THE ADD FLOWS WHEN THE SRC EYPONENT 1S
MUCR, NUCHN GREATEP THAN THE DST EYPONENT.
2F3 BRANCH

IF FXPP SC09(1) DCES WOT GO HIGN OR DOES WOT CET TO FRNA AS
A HIGH EXECUTTION WILL GO TO STATE 27S. THIS WILL CAUSE THE DST
TO REMAIN UNCRANGED.

FPU RON PFLOW - 30, 65, 240, 277, 274, 306
TEST 102 CHPFe~NO*THM*(SPC EXP=DST EXP)*-(SS=SD)

4F2 SRANCH
IF FR¥F SD(1) H DOES NOT CET TO FPNA PADOL AS A LOW EYECUTION
WILL GO TO STATE 25S. A MICRO-BREARK TRAP WTILL SET WERE TO CATCH
TRIS FAILURE.

FPU ROM FLOW-11,171,67,%20,302,257
TEST 103 CMPF*wQ*(SRCCDST)*(S5=50D)

4F2 BRAFCH
IF PRMF SD(1) DOES WOT CET TO FPMA RADOL AS A HIGH, EYECUTION WILL
CO TO STATE 257. TYIS FAILURE WILL BE PETECTED BY SETTINC A WICRO-BREAY
TRAP AT STATE 257.

SF2 BPANCH
IF FRHE ARS9 DOES NOT GO LOVW OR DDES WOT GET TO FRMA PADO1 AS A

HIGH EXECUTIUN WILL GO TU STATE 323. THIS FATLUR® WILL ALSO RE CAUGCHT PY
A NICRO-RREAK TRAP,

FPU ROM FLOW-70,67,720,202,755,21

TEST 104 CVUPFe*NQ*(SRCODST)*(SS=5N)

SF2J BRANCH
IF FRHE APS9(1)L POFS NOT GO WICH, EXECUTIOFr WILL GO TO0
STATE 135. THIS WILL B*" CAUGHT BY SETTINC B MICRO-TFAP. THE OWLY
WAY THIS SHOULD HAPPEN IS IF STATE 755 DID NOT SU®TRACT TFE ONE
PROPERLY (ALU FAILURE).

FPU ROM FLOW-30,67,320,302,255,32?

ODFCDCT VEP (0.04  19-J4AN=76 13321
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5470

S494

$520

5558

5594

5637

5662

$70S

TEST 105 CYPF*=NO*(SPC EXP>DST EXP)
TRE ONLY THING THAT SWOULD FAIL IS THE A PRANCH GR ADY RGP
FPU RON FLOW-11,130,67,320,301
TEST 106 LODCOF*=-¥0*~(EXP=0)
THE ONLY THING THAT SHOULD TAIL IS RO¥ STITE 47.
FPU ROM FLOW-17,220,47,46,137,2%1
TEST 107 STCPI®*=-m0*(INT=0)
TF1 SRANCH
I¥ FXPB MO DOFS NOT GET TO FPRMA AS A LOV, EYECUTION WILL €O TO STATE
204, TWIS VILL CAUSE THWE CPU TO PO A DATT TNSTEAD OF A CITO.
FPU ROM FLOW=-S1,374,371,345,210,215
TEST 110 STCPI*nO=(INT>2°*15)
Ir2 BRANCH
;:lgl':;:cglg{ks.o.t' FAIL IF THE EYPONENT SURTRACTICN Ih STATE
FPU ROM FLOW-S51,374,333,373,345,214
TEST 111 STCFD*NO*(EYP=0)
THE OWLY THING THAT SWOULD rFAIL [S POw STATE 127.
FPU ROM FLOV-44,35,167,122,123,157
TEST 112 STCPD*=¥0* [MN*~(EXP=0)

THE ONLY THINC THAT SWOULD FPATL I THE ) PRANCH, OR AM™X &kCN, OF
STATES 123 OR 153.

FPU ROM PLOW-44,35,167,123,15%,145

TFST 113 STCOF*nO*(EXP=0)
THE ONLY TAING THAT SMOULD FAIL IS STATE 120,
FPU ROM FLOW-44,35,166,120,123,15%7

TEST 114 LDEYP*IWN*(EXPC~200C)

pact 23
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5706
THE ONLY THTNG THAT SWOULD PAIL IS THE ADX ROM OR STATE LDE.9S.

FPU ROM FLOW-15,10,260,%1,227,237,207
5734 TEST 115 ABSFRr~NO*(EYP=0)

THE ONLY THTNG THAT SWOULD PATL IS THT FP REQUEST COUNTER GETTING
THE WRONG CONSTANT TN STATE 176. .

!Pll ROM nO'.,’o 21 ’l 2:‘0 1’.. 31' 21‘, ,l‘
5764 TEST 116 LM |

TRIS TEST FIRST CWECKS THE MSN INSTRUCTION AND THEN CWECKS THE AR AWD
Q SHIFTER LOGCIC.

THE SHIFTER LOCTIC IS TESTED AS ®POLLOWS: THE RYGNT SRIFT IS CHECKED WITH
SHIFY COUNTS ® THRU 1. TWIS 1S DONE VWITH TWO *SOP™ LOOPS. TWE NESTED
LOOP (LOOP2) COFTPOLS TESTING OF THE PATTERN AND TTS COMPLIWENT, WHILE
THE OUTSIDE LOOP (LCOP1) CONTROLS THE SWIFT COUFT. THE ACTUAL LOOP1 COUMY
IS USED AS THE SHIFT COUNT.

TFE TEST DATA IS LOADED FRQO™ “CONYOF TACS™ INTO A CRECK BUFFER AND
INTO AC1 AND AC2. THE DATA COWSISYS OF ® ONP°"S (INCLUDING TRE NTDDERM RIT ) POLLO
8 ZERO®S FOLLCWED BY 8§ ONE°S,ETC. FOR TME RICWT SNIPT BY A. THE RICHT
SRIFY BY 7 DATA IS 7 ONE"S, POLLOVWED PY 7 ZERD°S, FOLLOWEP BY 7 OWE*S,E£7C.
SHIFT COUNTS 6 THRU 1 FOLLOV THE SAWE PATTEPE OF PITS.
THE DATA IN TRE CHECK BUFFER IS THEN CONVERTEM TO
THE EXPECTED ANSWER. A NICRO-BREAK TRAP IS SET UW RO™ STATE 275 AND
THE DIFFERENCE TN THE SRC AWD DST ACCUNULATORS TS MADF TO BT +300. THE
“ADDD™ IS THEW EXFCUTED AWD A TRAP OCCURS LEAVING TWE DATA TN THE AR
AND :li QR. THE SHIFT IS TWEW PERFORYED, TWE AR § OR STOPED TE NENORY,
AND CRECKED.

ONLY ONE SHTIPT COUNT (7) IS TESTED PCP THE LEFT SHIPT, PUT, TWO UBIQU®
CONDITIONS MRE TESTED. THE FTYRST CONDITION IS WHEN APSS CLEARS AND
AR50 SETS AND THE STCOND COWDTTION IS WHEN ARSS AWD ARSY ROTH CLEMR.
SINCE THESZ TWC BITS CANNOT BE EXPLICITLY STCPED A RIGNT SWIPT BY 2
IS WADE, AFTEF THE LEFT SWIFT, TO CWECK TWESE TVO CONDITICNS. THE CHECY DATA
FOR LEFT SAIFYS IS STORFD IN "COpON TAGS™ KATHEP THAN BEING CALCULATED.

NNTE: SYNC PCYNT CONLY SELFCTAPLF ON MSN AWD STAO AND STGU
FPU ROM FLOW-30,37,163
605P TEST 117 ADOF*MQ*(SPC=DST)*~(S5S=SD)
273 BPANCH
I¥ FR¥F SUB*SC<H NOES NOT GO LOW OR DOES WOT CET TO FRMA PADG?2
AS A WIGH, EXECUTION VILL GO TO STATE 275. A NICRO-BREAK TRAP WILL
BE SET TO CATCH TWIS FAILURE.
IF FRYF AD*SC<8 DOES WOYT GO HIGH, EXECUTION WTLL

GO TO STATE 26,. THIS VILL CAUSE THE NORWALIZED COMPLIVEWT
OF THE DST Y0 BF PUT IN THE DST.
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THE OTHER SRAFPCHMES TN THE FLOW SHOULD NOT FPAIL UNLESS A STGWAL PRONM
THE CONTROL STORE FAILS.
FPU RON PLOV - 30, 65, 240, 271, 74, 263, 311
6141 TEST 120 SUBPeNQe(SRC=DST)*(SS=8N)

THE OWLY THING THAT SHOULD FAIL IN THIS TFST TS THE 273 BRANCH.
THIS wiLL ONLY FATIL IF FRMF 5SS XQUP SD XOR SUB DOES WOUY GO LOW.

"' .0. lLﬂl - ,00 ‘SO 2‘.0 2"' 1" 2"' ,l‘
6171 TEST 121 ADOD*-NO*-(SRC=0)*(NST=0)
THIS TEST USES THE 20NPF ARD ADDD IANSTRUCTIONS TO TEST TWE
LPAC6*FD(1) FLOWS. THE DESTINATION WILL PE
SET TO ZERD SO THAT THE RESULT WILL 8E THF SO"RCE.
FPU .0. 'LOU-?O,l‘ﬂ,)10,l50.‘5,?50,30‘

6208 TEST 122 Cwprep0*(SRC=DST)

6210 THE ONLY THING THAT SWOULD PAIL IS THE SURTPACTTON Ih RON STATE 25S.
FPU ROM PLOW - Y0, 67, 20, 302, 255, 323, 135
6230 TEST 123 STCPI/STCPL*(FXP=27*16/2%%32)*(SD=+)

THE UNLY POSSIBLE FAILURE RITH THIS TEST 7S TFE SUBTRACTICON IN RQW
STATE 51 OR 374 Q® 370,

INTECEK MODE TS TFSTED FIRST, AND THEN INTEGER LONG. WHEM INTEGER LONC IS
TESTED, THE A BRANCH COULD FaAITL.

FPU ROM PFLOW - Si, 3747370, 333, 372, 335, 34, 214/204

6785 TEST 124 LDCIF*-w0*IwN*(TNTG=0)
SINCE THIS IS TWE FIRST TIMF THIS INSTRUCTION HPS BEEWN TESTED, THE ADY
KON IS CHECKED FIRST AND THEN THE RON FLOV IS CWECKFD. FINALLY, THE
DATA TS CHECKED.
'PU .0' FLOV - ‘l' ‘1“ 213, 31.’ 312' 25" 245

62356 TEST 125 STCOF*MNe-(FxP=0)
MONE OF THE MTCRU-BRANCHES SHOULD FAIL.

IF FREC FALU S9 DPES NOT GET TO FRHX NORM POS ENCODER AND FRHL A CONTPUL ?
MUX AS A LOW, THE EXPONFAT WILL INCPEAST PY 1,

I® FRHC FALUSY TOES NOT GET TN FuFK NORM POS FNCJODER AS A LON,
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6448

6532

6506

THE EXPONENT WILL OFCREASE BY 7 AFD TRE FPRACTTION WILL BE SHIFTED LEFT BY 7.
IF FRAC FALUSY DOES NOT CET TO PRPL ASHF COWT 3A(0) AS A LOW OR IF

FRH¥ SHIFT CNT 3 DOFS NOT GO LOW, TWE EXPONENT WILL INCREASE BY 4.

IF A RIT IN FPHR WOPN POS EWCODER FAILS T0 GC LOwW OR FAILS Y0 cEY

THROUGH TO FPRAN SWIFT CNT OR TF FRAW SHIFT CNT PATLS TO GET TO THE

BMX ON PFXP, THE EXPONENY VILL BE DECREASED BY A NUNRER DETWEEN 1 AND 7.

I* PRAC FD(1) B L DOES NOT GO HIGH, DPIVEN BY PXP® STCF L, ROUNDING WILL
NOT OCCUR

FPU ROM FLOVW-44,35,166,121,300,377,157
TEST 126 STCOF*=M0*IMN

IF PRHL ASHF COWT 3A(0) DOES MUY CO HIGH THF TXPONEY WILL PE
SWMALLER B8Y 7.

IF A BIT OF FPRHF NORM POS ENCOOER DOES MOT €O HYGH THE EXPORENT
WILL PE LARCER RY A NUNREP BETWEEN 2 AND 0.

FPU RON PLOW-44,35,166,121,3%00,377,153,145

TEST 127 STCPI*NO*(EYP=2""15)
IF PXPJ EALUOE Y0P EALUO3 DOES NOT CAUSE FALU Swe TO GO LCM,
THE RESULY WILL BF S2525 SINCE ONLY A RIGWT SFIFT BY 1 WILL
GET EXECUTED.
FPU ROM PLUV-S1,374,333,371,375,345,214

TEST 130 STCPL*-pQ*(FXP=2023))

THE ONLY THYNG THAT SWOULD FATL IS THE SURTRACTION IN RON STATE 370
OP THE 771 RRANCH.

I? PRMA ILeTHMEDINTE NPOES NOT GO LOVW, EFECUTION WILL GO TO ROV
STATE 210 INSTEAD OF 200. THWIS VOULD CAUSE THE CPU NOY TO STORE
THE SECOND WORD.

FPU RON FLOW-S51,370,333,371,375,345,200,6¢,2.5
TEST 1M ADDD*~pO*TNN*(SPC=DST)

THIS TEST DOES AN ADDD WITH THE EYPONFNTS EQUAL AND T™E
FRACTIONS EQUAL EXCFPY FOP THFE LEAST SICGNIFICANT ®IT, THIS 1S PONE
TO TEST THE ROUND LOGIC AT RIT POSITION 2 OF THE FNX.
273 SRANCH
;; RMF ADD*SC<® POES NOT GN LOW, EXYECUTION MILL GO TO STATE
1.

IF FXPP OUT OF PANGE NJES NCT GO LOVW C& DDES NQOY

PICE 26
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GET TO FXPJ EALU SWP AS A HIGWM, EXECUTION
WILL CO TO STATF 27S.

THE 3FL BRANCM, IN THE NORMALTZE TLOWS, SHOULD NOT FATL STNCE IY
HAS ALREADY BEEN TESTED.
TRE SF2J BRANCH SWOULD WOT FATL.

NOTE: SYNC POTNT WOT SELECTAPLE DURYNC FIRST PaARY (CF
TEST. DEFAULT=26S

FPU RON PFLOW-20,141,65,240,265,%123,317
6671 TEST 132 SURD*~-NO*(SRCHODST*(-(SS=SD)
2F3 BRANCH
IF FPRMF SS XOR SD XOR SUB DOZS WOT GO HIGW EXPCUTTUN VILL GO TO STATE
273. A MICRO-BREAK TRAP WILL BE SET YO CATCH TWIS FAILOGF,

IF THE ABS VAL ROW™ PATLS TO PUT 177 IN THE EALU, EXFCOTION
WILL GO TO STATE 277.

THE FT PIT WILL BE SET TO TEST THAT FPLC FNX(2 TS DISABLED.
FPU ROM PLOW-30,65/ 740, 207, 13,717
6739 TEST 133 ADDD=¥(Q*( SRC¢NST)*~(SS=2D)

THE 2F3 BRANCW WILL OWLY FAIL [P THE ABS VAL RQ® PATLS. THIS
woULD CAUSE EXECUTION TO GC TO STATE 275 INSTEAD OF 271.

LIKEWTISE, THE 3F0 BPANCH WILL OWLY FAIL IF THF ABS VAL ROV FAILS
AND PUTS ZERO IN THE ER.

;:{ OTI;: FAILURE WOULD EE CAUSED bY CONTROL STNRT SIGNALS TN STATES
OR B

A WODE O TNSTRUCTICN TS USED TO TFSTY THE A-PKANCH KON,
FPU RON FLOV-30,65,240,271,75,317
6796 TEST 134 ADOF*-NO*(SRCO>DST)*~(S5=5D)

THE ONLY THAING THAT SHOULD FATL IS THE CONTPOL STORE SIGCNALS TH RNM STATES
273,272, OR 261.

THE IL BPIT IS SFT TN TEST THE NO-MEVW AND Dy ROws.
FPU ROM FLOW-11,1%0,6%,240,273,277,261,31%,217
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6847 TEST 135 NORVALIZATION SHIFT ENCODFR

THIS TEST IS COMPOSED OF THREE SURTESTS. THE FIRST CUBTEST RUMS
A COUNT PATTER THROUGW AR BITS <57351> VWITH AP PITS ¢59:50>00.

THE SECOND SUBTEST PUNS A COUNT PATTEPN TWROUCH AP BITS <S7:51>
WITH AR BITS ¢59:58>01.

THE THIRD SUBTEST TESTS THE UPIQUE DATA PATTEPN WAERE AR PITS <S9151)>
APE :%Lc:l::; THIS IS THE ONLY PATTEPN TWAT CAUSES FRHK NORN POS
SWk B

IP AN ERROR IS DETECTED, LOOP OF ERPOP WILL CAUSE THE FAILING
DATA PATTERN TO BE LOOPED ON. THE ERPOR TYPEOUT TNCLUDES

TRE l: ::;I PATTERN (RITS <S59:51>) THAT IS TRVING TO 8E
NORMALIZED.

RFFER TO THE FLOW CFART AT THE END OF TWIS
LISTING FOR FURTHER INFORMATION.

FPU RON FLOW-11,130,65,240,271,75,317
7013 TEST 136 ADDDP*=NO*(EXP DTFF=30)

2F3 BRAWCH
IF PXPJ EALUO6 XOP EALUO4 DOES NOT CAUSE EALU SWR TO GO LOW,
EXECUTION WILL GO TO STATE 26S. THIS wILL PE CAUGHT PY SETTING A
NICRO-BREAK TRAP ON STATE 265.

SF1 BRANCRH
IF FXPP QUT OF RANGE DUFS NOT GET TO FPRWA AS A RIGH OR DOES
NOT GET TO FRMA RADOJ AS A LOV, EXECUTION WTILL GO TO STATE 23%.
THIS WILL CAUSE THE DST TO BPE UNCHAWGED.

THE FD BIT HAS TO BF ON A OME TO CAUSE THE ABS VAL RO TO
OUTPUT A WICH ON THE MOST STGWNIVICANT BIT SO THAT “0O0Y OF
RANGE™ VWILL GO LOW. TF THI® ROM SICNAL FAILS, THT SF)
BRANCHR WILL ALSO FAIL.

TRE IL BIT IS SFT TO TEST THZ A-BRANCH AND ADX
KONS ON ADDD,

FPU ROM FLOW-20,140,270,150,65,240,2(275,100,225),

265,71, 17
7104 TEST 137 ADDDen(*(FXP DIFPF=50)
7106 THE UNLY THING THAT SHOULD FPATL IN THIS TEST TS FXPJ FALUOG XOR EALUQS=,

TRIS WILL CAUSE THE 273 BPANCH TO GO TO STATE 265 INSTEAD OF 27S.
TWE ARS VAL ROm COULD ALSO PAIL AND NOT PUT 3% IN THE ER,
A NODF O INSTRUCTICR IS USED WITH THE IL RIT ON TO FURTRER TLST TWE

PAGE 28
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A=BRANCR ROM.
FPU ROM FLOW-70,65,740,5(775,100,225),265,313,317
7184 TEST 140 ADDFPemQ*(FXP DIFF=-9)

THE 2F3 AWD AWD SF] BRANCHES wILL OWLY PATL I” THE ARS VAL
RON FPILS. TRE ONLY OTHER POSSIBLE FAILUPE IS RON STATE 264.

IF THE 2F3 MRANCH FAILS THE OST WILL VILL OWLY GET SRIFTED ONE
PLACE AWD ADDED TO THE SRC.
IF THE SF1 BRANCH FAILS THE RFSULT WILL B" THE SAME AS THE SRC.

FPU RON nﬂ-”. CS, 2«' m' ,“' 2‘1' 31 ,l n?

7226 TEST 141 GUARD PIT TESY
THIS TEST CHECKS THE GCUARD RITS IN THE AR AND QR DATA PATW
7301 TEST 142 LOCTF*=Ny*(TNT=¢)

THE ONLY THING THAT SWQULPM PAIL IW THTIS TEST TS CONTKROL STORE SIGWALS
IN POM STATES 253, 247, O THE FXPONERT LOAD TN STATE 314,

FPU ROM FLOV-41,174,213,314,312,253,247,317
7326 TEST 143 LOCIF*NO*(INT=~)

THE ONLY THING THAT SHOULD FAIL IN THIS TPST 1S THE CONTROL STORE
SIGNALS IN STATE 251 CR TWE A OP NO-NEN RONS.

7330
FPU ROM FLOVW=-30,40,174,213,314,312,251,312,0.7

7355 TEST 144 LOCLE*=M0*(TNT=e)

THE ONLY THYNC THAT SHOULD PATL IN THTS TEST TS ROM STATE 310 uP
THE A-GRANCH PO™ DR THE ADX ROM,

FPU ROM FLOW-41,164,174,213,310,312,253,247,317
7386 TEST 145 STCDPe=m0

THE ONLY THINC THAT SAOULD FAIL IV THIS TEST TS THE NORWALIZE
SHIFT IN STATE 121 DR STATE 144,

74,7 TEST 146 STCPD*-M

THE ONLY THING THAT SHOULD FATL IN THIS TEST IS THE “CLEAP AR LOW™
SICNAL TN STATE 167 O® STATES 15% o% 156,

FPU ROM FLOW-44,35,167,123,153,144,155,156 L
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7454

TEST 147 STCOF*=MO*FY

SFO BRANCH
IF FXPJ EALU 08 DOES WOT GET TO FPN8 BOU AS A HTYGW DR
FRNB BOU DOES NOT CAUSE FRMA BOU+BZ TO CO LOW OR IF
FRNA BOU+BZ DOES WOT GET TO RADOO AS A HICH, EXECUTION
WILL CO TO STATE 377. THTIS WILL CAUSF THE RESULY 0 PE
STORED INSTEAD OF ZEROED.
THRE IL BIT IS SET TO TEST THE A-BRANCH & ADX POMS.
FPU ROM PLOW-44,35,166,121,300,376,127,125,153,144,154

TEST 150 LOCOF*-PO*ARSY
THE ONLY THINC THAT SHOULD FPATIL IN THIS TEST 'S TWE EXPOBENT AND
SRIFT CONTROL SUBTRACTION IN STATE 231 OR STATE 161.
THE IL BIT IS SET TO TEST THE A-BRANCR AND ADX RONS.
FPU RON FLOW-17,220,47,46,137,231,161

TEST 151 LOCDF*NO*POU

:ﬂg'glg' THING THAT SHOULD FAIL IN THIS TEST IS ROM STATES
62,243,

THE IL BIT IS SET TO TEST TWE A-BRANCH ROW.
FPU ROM PLOW-30,46,137,231,161,162,24%,70,173
TEST 152 ADDP*~-NO*BQU

THE ONLY THING THAT SROULD FATL IN THIS TEST IS THE ROUND IW
STATE 313 OP THE EXPONENT MINUS SHIFT CONTROL IN STAT® 317.

FPU ROM FLOW-11,130,65,240,265,313,317,161,162,243,70,173
TEST 15* SUBP*~NO*(RESULT=0)

THE ONLY THING THAT SHOULD FATL IN THIS TEST IS STATE 160.

THE IL BIT IS SET TO TEST THE A-BRANCH AND ADX ROWS.

FPU ROM FLOV-11,130,65,240,271,74,263,313,317,160,.62,24)
TEST 154 SUSD*~NO*INV*-ARS9*RQU

THE ONLY THING THAT SHOULD FAIL IN THIS TEST IS THE 3F2 BRANCH
AFTER STATE 162,

FPU ROM FLOW-20,140,270,1%0,6%,240,271,74,263,313,317,162,241,207

M3
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7665 TEST 155 STCFI*=w0*(INT==])
7666
THE ONLY THING THAT SHOULD PAIL [N THTS TFST TS KOM STATES 347 Ck
103 OP FMY BIT 35 0° FX™ PIT19.
FPU ROM FLOW-S1,374,3%3,371,375,347,103,210,215
7696 TEST 156 STCFL*=M(*(INT=-]1)

THE ONLY THINC THAT SROULD FAIL IN THIS TFST IS Pwx s CP
Fvxi19.

FPU ROM FLOVW-51,370,333,371,375,347,103,345,200,66,215
7725 TEST 157 STCFI*MO*(EXP=2**16)*(5P=~)

THIS TEST FIRST CHECKS TH® QR FTILL LOCIC. THIS IS PO%g

BY FLOATING A ™ONF™ FROv¥ PIT POSITION

47 TO BIT 57. TF Q® FILL O0ES NOT FILL PPOPEPLY THE

RESULT WILL NOT BF ZERO.

A ONE Is THEN FLOATED FROM ®IT 35 TO 42 10 CHFCK THT
LOGYCAL AND FUKCTTON OF THE ALU (SINGLE PRECISION).

7784 TEST 160 STCCL*-wQ*(FXP=2**37)*(SD==)

THIS TEST PIRST ENSUYRFS THAT THE ADY RO™ IS OX. TT THEN

FLOATS A ™ONE™ FROM BIT 27 TU 42 T0O ENSURE THAT THE QP MASK

WAS FOKRYED PROPFRLY., IT THEN FLOATS A ONF FROM BIT 3 10

BIT 26 TO TEST THF LOGICAL AND OF THE FALU,

FPU ROM FLOW-S1,370,333,372,337,252,353,256,1%1,3%7,322,316,103,345,200,66,215%
7859 TES" 161 STCOL*(TNT=-2)

THIS TEST INSURES THAT FRLC F¥X02 GDcS LOV WITH FXPR
INTFGER INCREVENT O" A LOW, FD(1) HIGH, AND FT(1) LOh.

7861 TEST 162 ABRS VAL ROM (EXP PIFF = ¢)

THIS TEST CHECKS THE CONTENTS uF THES ABS VAL ROV FQP ADDRESSES
001 THRU 077 aNP 201 THPU 277,

IF ? FAILURE IS DETECTED THF POV ADDRESS PEINC TESTFD AWL
THE E¥YPFCTED CONTENTS OF THE FOV ARE TYPED OUT.

AY
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8017 TEST 163 ARS VAL ROM (° . DIFF = =)

TRIS TEST CHECKS THF CONTENTS OF THE ABS VAL RO¥ FQP
ADDRESSES 100 TRRU 177 AND Y00 THRU 377

LA A Al Al A A e A R R A S AR SR 232%282:132:1231¢1}

8150 END OF PASS ROUTINE

LA A Al A A A L A L e T e e e Y R L2222

8153 INCRENENT THE PASS NUPBER (SPASS)
TYPE "EWD PASS #XXXXX TOTAL NUMRER OF ERRORS SINCF LAST REPORT YYYYY™
WHERE XXXXX AND YYYYY ARE DECIMAL NUMRZRS
I? TAERES A MONITOR GO T0 IT
IF THERE ISN°T JUMP TO LOOP

ERERNAARARARARRRRRARNARNR RN NRARRAR RNttt deddd Rt atAnandRoRRRRRRRe

8199 SCOPE HANDLER ROUTIVE

LAA AL A A A d A 2 A Al L i il i I e i I I e 12222222171 )

8202 THIS POUTINE CONTROLS THE LOOPING OF SURTFSTS. IT WILL INCRENENY
AND LOAD THE TEST NUMBER(STSTNM) TNTO THE DISPLAY REGC.(PISPLAYC7:0>)
AND LOAD THE ERROR FLAG (SERFLGC) INTO DISPLAYC15:08>
THE SWITCH OPTIONS PROVIDED BY THYS ROUTINE ARE:
SWl4=1 LOCP ON T®ST
SWil=1 INHIBIT ITERATIONS
S¥09=1 LOOP ON ERROR
SW08=1 LOOP ON TEST TN SWR<7:{>

CALL
SCOPE 33SCOPE=INT

RN RRERANAPANAPTRARERNSERARRNECRORPAtRRRRRORRdRRRRRRARRRRRORRRARRRSR

8277 ERROR HANDLER ROUTINE

RN AR RN AR N RN P AN RN RN R R R R RN SRR R SRR R R RAR NS RReRRRRaRaRaRaRate

6280 THIS ROUTINE WILL IWNCREWENT THE ERROR FLAG AND THE ERROP COUNT,
SAVE THE FRROR ITENM NUMBER AND THF ADNRFSS NF THE ERPRCR CALL

8282 AND GO TO SERRTYP ON ERROR
THE SWITCH OPTIONS PROVIDED BY THTS ROUTINE ARE:
SW1S=1 HALT ON ERROR
SWl3=1 INHIBIT EPROR TYPEOUTS
S¥W10=1 BELL ON ERROR
SW09=1 LOOP ON EPROR
CALL
ERROR N 3ERROR=EVT AND N=EPROR ITEM NUMBER

4
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SRR RAe PR RN R AR R ARt NN AR ReRAR AR ERReReRedeRdanttataRedatanads

8340 CONVERT FLOATING RIWARY TO OCTAL ASCIZ

SRR RR RN RNt AR AR AR R e R RN R e e s RR e RReRRRRRRRRRRRRERRRRaReRaeY

834

THIS ROUTINE CONVERTS A 32 RIT FLOATING NUNPEF TO AN NCTAL
ASCIZ STRING IN TRE FOLLOVWING FORVAT:

¥ XXX YYY 222222

NS

sicm PIT

8-BIT EYPONEKT (RIGHT JUSTIFIED)

FRACTION
FRACTION

RITS <57:51> (RIGHT JUSTIFIED)
PITS <Sv23S

IT IS ENTERED BY A TRAP COLL VITH THE ADDRESS OF THE FLOATIvG
NUMRER IN TWE WORD FOLLOWING THF CALL.
IT RETURNS WITH THE ADDRESS OF THE ASCIZ STRING OF THE STACF.

AR AR R RN AR R AR eRN AR RN AR RN ARARAsRRRteRRtaRReRRRRReRRaRReY

8413 CONVERT PLOATING DOUBLE BTNARY TO OCTAL ASCIZ

' Y3323t22:2zzxrex e s 2R AR R R R R A R R R R AR AR A AR YRt Rtdd ]}

84.4

TH'S ROUTINE CONVERTS A 64 PIT FLOATING NUMRER TO AN NCTAL
ASCIZ STRING IN THE FOLLOWING FORWAT:

U
WHERE U
v
¥
X
Y
z

VYV  kWs XXXXXX YYYYYY 222227

SIGN gpIT

8-BIT EYPONFNT (RIGHT JUSTIFIFD)

FRACTTION
FRACTION
FRACTTIOR
FRACTTOW

IT IS ENTERED BY A TRAP CALL
NUMSER IN THE WORD FOLLOWING
IT RETURNS WITH THE ADDRESS OF THE ASCI? STPING ON TH® STACK,

BITS¢S57:5i> (RIGHT JUSTIFIFD)
RITS <¢S0:35>
BITS <34:,9
PITS <18:07

WITH TRE ADORESS OF THE FLOATINGC
THE CALL.

18-0A8-76 13:24

prce 33

cq
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SN ORRNR RNt NN RateRRe Rt eanNARaATReRRTRARTERARRRRRERRRRRRARRRARERReS

8466 ROUTINE TO START THE LINE CLOCK

RN RRRARRARN R RAR RN AR RARRARARRRRERRRRRORRRTRRRARARRRRRRRdadaRaRd

8467
TRIS POUTINE SETS UP THF LIWE CLOCK TO CUARANTEE THE
MAXTMUM DWLAY BEFORE TT WILL INTERRUPT.

SRR NRSARAR RN Re R AR ARReRRteReERtRARATRRRPRARRRePRR R R RRRRRRRRRRRS

8497 SAVE AND RESTORE RO-RS ROVTINES

SRR AN RN R AR AR AR R R R R AR AR R R RA R R AR R R R R R R PR RRRsdeRaRaRaRAtRRe

8500 SAVE RO-KS
' CALL:
SAVREC
UPON PETURN FROW SSAVREC THE STACF WILL LCOF LIFKE:

TOP=-~~(+16)

8506 ¢2-==(+18)
.‘--o.s
*6---R4
+8---R3
¢10---R2
*14---R0

8527 RESTORE RO-PS
CALL:
RESREG

SRt eatesRte RN AR ReRRRRRsRRtRdaRRRReReRRRRRRRdaRRRRRRRadRoRRe

8543 TYPE ROUTINE

R RRRNRATRNERNNNORRARARATARERRARARE RNt Rttt RAnRRdnddnedRrntRRate

8546 ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERWINATE WITR M 0 BYTE.
THE ROUTINE WILL TNSERY A NUMRER OF NOULL CHARACTERS AFPTER A LINE PEED.
NOTELl: SWULL CONTATNS THE CHARACTE® TC BE USED AS THT FPILLFF CHARACTER.
NOTE2: SFILLS CONTAINS THE NUMBEP OF FILLEP CHARACTLRS REQUIPE".
NOTE3: SFILLC CONTAINS TFE CHARACTFR TO FILL AFTER.

CALL:
1) "SING A TRAP INSTRUCTION

TYPE sYESADK JIMESADR TS FIRST APDRESS OF AN ASCIZ STRING
OR

TYPE

MESADP
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'Y 2223222222232 232222002000 R0 R dddddddill il il iamndlllds])

8623 APT COMVUNICATIONS ROUTINE

RN R R AR R PR R R AR R R R AR R AR A ARt RN R RN Rt R RARRRRRARARERTRRRAReRS

AR AR NN RN R R R AR AR R R R R R AR RN AR AR Ae AR AR PR R AR e R R R RataRaRaeRey

8682 ERROR NESSAGE TYPEQUT ROUTINE

RN RARAGARARORRRRARRORORRRERRRRORRRCRAR RO RRRARRRRRRRRRRRRRRRORRRRRe

8684 THIS POUTINE USES THE "TTEM CONTROL BYTE™ (SITENS) TO DETERVINE WRICH
ERROR IS TO BE REPORTED. IT TWEN OBTAINS, FROM THE “ERROR TABLE™ (SERRTE),
AND REPORTS THE APPROPRIATE INFORMATION CONCERNINC THE ERROR.

8cee THE DATA FORMATS POR THIS PROGRAN ARE:

0 16-BIT BINARY T0 6 DICIT OCTAL

B 32-81IT FLOATING TO 13-DICTT OCTAL
“ 64-B1T FLOATING TO 25-DTCIT OCTAL
3 BITS <15:7> TO 3-DICIT OCTAL

8905 BINARY TO OCTAL (ASCIT) AND TYPE

RN RSN R AR AR RN R R AR R RNt AR AR R AR R ARt aAReRRt Rt annttndRntaRe

L L] THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY WUWBER TO A 6-DICLY
OCTAL (ASCII) NUMBER AND TYPE IY.
$TYPOS-=-ENTER HERE TO SETUP SUPPRESS ZEROS AND NUNPE® Op DIGITS TO TypF

CALL:
MOV NON, =(SP) JINUNRER TO BE TYPED
TYPOS 33CALL POP TYPEOUT
AYTE N 330=1 T0 6 FPOR NUWBEF OF DIGITS TC TYPE
BYPE N 33M=1 OR 0

331=TvypPE LEADINC ZEROS
330=SUPPRESS LEADING ZEROS

STYPON=-~-=<ENTER HERE T0 TYPE OUT WITH THE SAME PARAMETERS AS THE LAS?T
$TYPOS OR $TYPOC

CALL:
MOV NUM,-(5P) J3NUMBER TO BE TYPED
TYPON 73CALL FOR TYPEOUT
$TYPIC---ENTER HERE FOh TYPFOUT OF A 16 BIT NUNREFR
CALL:
MOV NUM,-(5P) J3NUMRER TO BF TYPED
TYPOC J3CALL FUR TYPEOUT

£y
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SRRRRRARRRRRRRRRRRERRRNRRRRRRORRRRIRORR R RRARGRCRRRORdRRRRRRtRRRRe

8883 CONVERT BINARY TO DECTMAL AND TYPF ROUTINE

8886 THIS POUTINE IS USED TO CHANGE A 16-BTT BINARY WUWBER TO0 A S-DIGIT
SICNED DECIVAL (ASCII) WUMBER AND TYPE IT. DEPENDING ON WWETHER TWE
NUNRER TS POSITIVE OR NECATIVE A SPACE Ok A MINUS SICN WILL BE TYPED
BEFORE THE FIRST DICIT OF THE NUNRER, LEADIWG ZFROS wILL ALWAYS BE
REPLACED WITH SPACES.

CALL:
MOV NOw, -(SP) JIPUT THRE BINARY WUWBER OUN THE STACFK,
TYPDS 33G0 TO THNE ROUTINE

8951 DOURLE LENGTH BINARY TO OCTAL ASCIL CONVERT ROUTINE

ttnetettetstttetdeattddRadiettatetottedontad et datotattoddeentete

8954 THIS ROUTIN® WILL CONVERT A 37-BIT UNSICNED BTNARY WUWBER TO AN
UNSIGNED OCTAL ASCIZ WUWBFR,

CALL
noy #PNTR,=(5P) JIPOINTER TO LOW WORD OF BINARY NUNBER
JSR PC,A§SDR20 39CALL THE ROUTINE
RETURN J3THE ADDRESS OF THE FIPST ASCIZ CHAR. IS OF THE STACF

8991 UREXPECTED TRAP TO & ROUTTINFE

(A A A T i R I R A R SRR RSty

900°% UNEXPECTED TRAP TO 114 ROUTINF

RN OO AR AR A RAAR R AR AR e AR eRR et Rt Rt earReRRRRRRtReReRtRRtRRRee

9020 UNEXPECTED TRAP TO 244 ROUTINE

(AL A A LA R Al Al A a2 i I R R R A R R R R I R R Al YY)

9024 TRAP DECODER

9031 THIS ROUTINF WILL PICFUP THF LOVER PYTE OF THE “TRAP™ INSTRUCTION
AND USE IT TO INDEX TFROUGH TWE TPAP TARLE FOR THE STARTING ADDRESS
OF THE DESIRED ROUTINE. TPEN USING THE ADDRESS OBTATNFD IT VWILL
GO TO THAT PQUTINE.
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9045 TRAP TARLE

AR RRNRRNRARNARNARRRERRRIRRTRERRRERRRERRRREARRRROIRRRCRRRCRRRRRaReRRRaRe

9047 THIS TARLF CONTAINS THE STAPTING ADDRESSES OF THE ROUTIVES CALLED
BY THE "TRAP®™ INSTRUCTION.

9063 POWFR DOWN AND UP ROUTINES

AR RN R RN R R AR R AR R P AR AN R RA R AR R e aN e PR RaR e R Rl Rt eReRReRRRRaRRtans

18-JAN-76 17371
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2497 Til LOF*STF*NO
2609 T12 LOF*STF*=NMO*~TNN
2686 T13 HIGH ORDER DATA PATH
2745 Ti4 HIGH ORDEP SCRATCH PAD DUAL ADDPESSING
2790 T1S LDFPS/STFPS*-M0
2831 T16 CLRF*NO
2923 T17 TSTF*M0
2962 T20 CLRFP*=NO*TNw
2998 T21 CLRF*=MO*~1MN
3026 122 ABSF*M0O*~(EXP=0)
3107 T23 NEGF*MO*-(EYP=0)
3149 T24 ADDP*MO*(SRC=0)*~(DST=0)
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4004
4128
4175
4218
4251
4303
4350
4395
4434
4495
4565
4597
4630
4631
4632
4634
4655
47127
4762
479%
4824
4959
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SR47
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T45
T46
T47
70
51
52
753
T4
TS5
TS56
57
T60

MACY11 30(1046)
TABLE O* COWTENTS

QR DATA PATH

DISASLE LOw FwX

DISABLE LOW Qwx
ACDC3,03CORD_ACKHX
LDD*-M0*IMN
LOCFD*NO*~(FXP=0)
LOCFD*MO*(EXP=0)
LOCDF*NO*(EXP=0)

DYSABLE LOW § HI FMX ON ROUND
LDCDF*HO*=(EXP=0 )*-ARS9*=-RQV
LDCFO*-MO* INN®*~(EXP=0)
LDCPD*-MQ*~TNM*~(FXP=0)

FIVF ROM STATES

T61
T62
T63
T64
T65
T66
167
T70
™
172
173

774

175

176

™m

T100
T101
T102
T103
T104
T10S
T106
T107
T110
T111
T112
T113

LDEYP*NO*(EXP=¢)

STEXP

CLRD*=NO*=~1IVN
ABSF*=NO*~(EXP=0)
NECF*~NO*~(FXP=0)
ADDFP*~NO0*~(SRC=0)*(DST=0)
ADDP*=NO*INM®*=(SRC=0)*(NST=0)
S0BF*~-NO0*~(SRC=0)*(DST=0)
SUBrr-NO*INu*~(SRC=0)*(DST=0)
STCFO*MO*~(EXP=0)
STCFI*NO*(INT=0)

STATES

LOEXP*=w0* JUN*(EXP=~)
LOEYP*-MO*(FXP=-200)
LDEXP*NO*(EXP>177)
NEGF*=NO*INV*(EXP=0)
ADD¥*M0O*(SRCC<DST)
ADDP*¥O*(SRC>>DST)
CMPF*~MO* IMW=(SRC EXP=DST EYP)*-(S5=SD)
CMPF*MQO*(SRCCDST)*(Ss5=5D)
CMPF*¥0*(SRCODST)*(SS=5D)
CMPF*~-MO*( SRC E¥Y®>DST EXP)
LDCOP*~MO*~(EXP=0)
STCFI*=-M0*(INT=0)
STCFI*MO*(INT>2**15)
STCFD*MO*(EXP=J)
STCFD*~M(* IMN*~(EXP=0)
STCOF*MNO*(EXP=0)

SEVEN ROM STATES

T114
T11S
T116
T117
T120
n2xn
T122
T123

LDEXP* [MN*" (FXP<=200)
ABSF*-N0*(EXP=0)

MSK

ADDF*MO*(SRC=DST)*~(S$=SD)
SUBF*MQ*(SRC=DST)*(SS=5N)

ADDD*=N0#*= (SRC=0)*(DST=0)
CMPF*MO*(SRC=DST)
STCFI/STCPL*(EXP=2"216/2*"32)*(SD=+)

23-N0V-77

14:72

I
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RALT ON ERROR

LOOP ON TESY

INHIBIT ERROER TYPPOUTS

INHIBIT ITERATIONS

BFLL ON ERROM

LOOP ON ERROR

LOOP ON TEST IN SWRC7:0>

LOAD WICRO BRFEAK WITH SWR<7:0>
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DEFPAA.P11 18-JAN-76 10217 OPERATIONAL SWITCH SETTINCS
S8
2: «SBTTL BASIC DEFINITIONS
61 J*INITIAL ADDRESS OF THE STACK POINTER *** 1,00 ***
62 001100 STACK= 1100 J3FIRSYT ADDRESS OF THE STACK
63 001100 KERSTK= STACK JIKERNEL STACK
64 000700 SUPSTK= STACK-200 J)SUPERVISOR STACK
65 000600 USESTK= STACK-300 J>USER STACK
66 «EQUIV ENMT,ERROR JJBASTC DEFINITION OF ERROR CALL
67 _ +EQUIV I0T,SCOPE J)BASIC DEFINITIOF OF SCOPE CALL
68 177776 PS= 177776 JIPROCESSOR STATUS WORD
69 «EQUIV PS,PSW
70 177774 STKLNT= 177774 JISTACK LINIT REGISTER
7 177772 PTRQ= 177772 J3PROGRAN INTERRUPT REQUEST REGISTER
72 177570 DSER= 177570 JJHARDWARE SWITCH REGISTER
73 177570 DoISP= 177570 JJHARDWARE DISPLAY REGISTER
- ;l 177546 LKS= 177546 J3LINE CLOCK (KW11-L) STATUS REGISTER
s
76 J*NISCELLAREQUS DEFINITIONS
77 000011 ir= 11 33CODE FOP RORIZONTAL TAB
78 000012 LP= 12 JJ3CODE LINE FEED
79 000015 CR= 15 33CODE CARRIAGE RETURN
80 000200 CRLF= 200 33CODE FOP CARRIAGE RETURN-LIWNE FEED
81
82 J*CENERAL PURPOSE REGISTER DEFINITIONS
83 000000 RO= 30 J)GENERAL REGYSTER
84 000001 Rl= %1 33GENERAL RFCISTER
85 000002 R2= L ¥ JJGENERML REGYSTER
86 000003 R3= . J)GENERAL RECISTER
87 000004 R4z 4 JIGENERAL REGISTER
es 00000% RS= L 3] J3GEMERAL REGISTER
89 000006 R6= 16 JJGENERAL REGYSTER
90 000007 Rl= %7 J)GENERAL REGISTER
91 «EQUIV RO,R10 JIGERERAL REGISTER
92 <EQUIVY R1,R11 33GENERAL REGISTER
93 <EQUIV R2,P12 JJGENERAL REGYSTER
94 +EQUIV R3,R13 JICENERAL REGISTER
95 <EQUIV R4, R14 JIGENERAL REGCISTER
96 <EQUIV RS,R1S JIGENERAL REGISTER
97 000006 SP= 6 33STACK POINTER
adk +EQUIV SP,KSP JIKERNEL STACK POINTER
99 -EQUIV SP,SSP 33SUPERVISUR STACK POINTER
100 -FQUIV sp,USP 3USER STACK POTINTER
101 000007 PC= 37 33PROGRAM COUNTER
102
103 J*PRIORITY LEVEL DEFINITIONS
104 000000 PRO= 0 33PRICRITY LEVEL 0
105 000040 PPl= 40 J3PRIORITY LEVEL 1
106 000100 PR2= 100 33PRIORITY LEVEL ?
107 000140 PR3= 140 3JPRIORITY LEVEL 3
108 000200 PR4= 200 33PRIORITY LEVEL 4
109 000240 PRS= 240 J3PRIORITY LEVEL S
110 000300 PRG= 300 JIPRICRITY LEVEL 6
}{; 000340 PRT= 340 33PRIORITY LEVEL 7
113 J*“SWITCH REGISTER™ SWITCH DEFINITIONS
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100000
040000
020000
010000
004000
002000
001000
0C0400
006200
000100
000040
000020
000010
000004
000002
000001

100000
0490000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

SW1S=
Swid=
SW13=
SW12=
SWil=
S¥10=
S5W09=
SWQR=
SW07=
SWOE=
SW0S=
SWoa=
S¥W03=
SW02=
3K01=
SW00=
<EQUIYV
«EQULY
<-EQUIY
«FUIY
<EQUIV
«EQULYV
<EQUIY
-FQUIYV
<EQUIV
+EQUIY

J*0ATA
BIT1S5=
BIT14=
31Tl3=
BIT12=
8ITll=
BIT10=
BITO09=
BITO8=
BITO7=
BITOG=
BTITO0S=
BITO4=
ArT0d=
BITO2=
BITOl=
8IT00=
-FQUIY
+FQUIV
«FAUIV
<EQUIV
<FAULY
<EQUIY
+FQUIV
<EQUIYV
+EQUIV
+EQUIV

3*BASIC "CPU™ TRAP VECTOR ADDRESSES

MACY11 30(104€) 23-N0V=-77

100000
40000
20000
10000

4000 '
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200
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40
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1
swoo,sw9
SWoR,Sy®?
sv07,sS4?
SW06,SuWé
SWOS, SKS
SY04,Su4
SW03,S5u?
SW02,S54?2
SWo1,sWl
S¥00,SW0

14322 PACE 5

PIT DEFINITIONS (BITOO0 TO PITI®)

100090
40000
20000
10000
4000
2000
1000
400
200
100
40

20

10

4

2

4

BIT09,BIT9
BIT08,B1T8
BIT07,81T7
BIT06,BIT6
BITOS,BITS
BITC4,31T4
B1TO03,B1T?
BITO02,BT7T2
BYTO1,B8T1T1
BIT00,BITO
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000004
000010
000014
000014
000014
000020
000024
000030
000034
000060
000064
000100
000114
000240
000250

177740
177742
177744
177746
177750
177752

177760
177762

177764
177766

1771572
177574
177576
172516

BASTC DEFINITTIONS

ERRVEC=
RESVEC=
TBITVEC
TRTVEC=
BPTVEC=
IOTVEC=
PURVEC=
EMTVEC=
TRAPVEC
TEKVEC:

TPVEC=

LKVEC=

CACHVEC

MACY11l 30(1046) 23-NOV-77 14232 PAGE 6

4
10
=14
14
14
20
24
30
=34
60
64
100
=114

PIRQVEC=240

MMVEC=
«SBTTL
LOADRS
HIADRS
MEMERR
CONTRL

MAINT
HITWIS

«SBTTL

STZELO
STZEHT

SYSTID
CPUER®

250
CACHE

177740
177742
177744
177746
177750
1777152

JJTINE OUT ABRD OTHER ERROPRS
3)RESFRVED AND TLLECAL TNSTRUCTIONS
331" BIT

JITRACE TRAP

JIBREAKPOTNT TRAP (WPT)
J3INPUT/0UTPUT TRAP (T0T) **SCOPL**
JIPONER FAIL

JJEMULATOR TRAP (ENT) *“ERROR**
33"TRAP™ TRAP

33TTY KEYBOARD VECTOR

J3TTY PRINTER VECTOR

JILTNE CLOCK (KW11-L) VECYER
33CACRE ERROR INTERRPUPT VECTOP
JJPROGRAN INTERROPT REQUEST VECTOR
JIMENORY PAWAGEMENT VECTOR

RECGISTER DEFINITIONS

33LOMER 16 BITS OF ADDRESS THAT CAUSED ERFCP
33UPPER SIX BITS OF ADDRESS THAT CAUSED EFROR
J3CACHE ERROR REGISTER

JIMENCRY CONTROL RECISTER

33NENORY WATNTEWENCE REGISTER

J3HIT NTSS REGISTER "1* IMPLIES HIT IN CACHE

CPU RFGISTER DEFINITIONS

= 177760
= 177762

= 177764
= 177766

JIMEMORY SIZE REGISTER WOUMBER TO PUT INTO A PAR
3370 GET TO THE LASY 32 WORDS OF MEPORY

33HIGR SIZE REGISTER, RESERVED FOR FUTURE USE
J3CURRENTLY ALL ZE=RO

33SYSTER TD F"GTSTER

3;CPU ERROR REGISTER WOLDS CONDITION THAT CAUSED
33THE TRAP TO ERRVEC (000004)

«SBTIL MEMORY MAWACEMENT DEFINITIONS

J*MEMORY MANAGEMENT STATUS PECISTER ADDRESSFES

M¥RO:=
MMR1:=
M¥R2=
YMR3:=
+EQUIY
-FQUILY
<-EQUIV
+FQUIY

177572
177574
177576
172516
MVRO, SKkO
MMk, SR1
M¥YR?,SR?
MMR3, SR

3®USER "I™ PAGE D®=SCRIPTOR RECISTERS
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177600
177602
177604
177606
177610
177612
177614
177616

177620
177622
177624
177626
177630
177632
177634
177636

177640
177642
177644
177646
177650
177652
177654
17765¢

177660
177662
177664
177666
177670
177672
177674
177676

172200
172202
172204
172206
172210
172212
172214
17221¢

UIPDRO=
UIPDR1=
OIPDR2=
UIPDR =
UTPDR4:=
UIPDRS=
UIPDRéE=
UIPDR7=

MACY11l 30(1046) 23-h0CV-77 i4:22 PAGE 7

177600
177602
177604
177606
177610
177642
177€14
177616

3*USEP "D" PACE DESCRIPTOF PECISTORS

UDPDRO=
UDPDk]=
UDPDR2=
UDPDPR3=
UDPDR 4=
UODPDRS:
UDPDRE=
UDPDRY=

177620
177622
177624
177626
177630
177632
177634
177636

3"USER "1™ PAGE ADDPESS RPGCISTERS

UIPARO=
UTPARL=
UIPAR2:
UIPAR)=
UIPARA:=
UIPARS=
UIPARGE=
UIPAKT=

177640
177642
177644
177646
177650
17765
177654
177656

»*USE® "D™ PAGE ADDRESS REGISTERS

UPPARO=
UDPARL1=
UDPAR?=
UDPAR3=
UPPARA=
UDPARS=
UDPARG=
UDPART=

177660
177662
177664
177666
177670
177672
177674
177676

J*"SUPFRVISOR "[™ PACE DESCRIPTOR PEGISTERS

STPDRO=
SIPDR1=
SIPPR2=
STIPDR?=
SIPDRE=
SIPDRS=
SIPDRA=
STPDR7=

172200
172202
172204
1727206
172210
172212
172214
172216

J*SOPERVISO® "D™ PAGEZ DFSCKIPTOR FEGISTERS
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282
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315
316
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31e
319
320
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322
323
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326
327
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320
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33
332
13
334
335
336
337
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172220
172222
172224
172226
172230
172232
172234
172236

172240
172242
172244
172246
172750
172252
172254
172256

172260
17226?
172264
172266
172270
172272
172274
172276

172300
172302
172304
172306
172310
172312
172314
172316

172320
172322
172324
172226
172330
172332
172334
172336

172740

SOPDRO=
SOPDR1=
SDPDR2=
SDPDR™=
SDPDRA=
SDPDRS=
SDPDRE=
SDPDR7=

J*SUPERVISOR "I™ PAGE ADDRESS LECTISTERS

STPARO=
SIPAR]=
SIPAR2=
SIPAR3=
SIPARA=
STPARS=
SIPARG=
SIPART=

3*SUPERVISOR "D™ PACE ADDRESS REGCISTERS

SDPARO=
SDPAR]1=
SOPAR2=
SDPAR3=
SDPARA=
SDPARS=
SDPARG=
SDPART=

3"KERNEL "I™ PAGE DESCRTPTOR REGISTERS

KIPDRO=
KIPDPR1=
KIPDR?=
KIPDR3=
KIPDRA=
KIPDRS=
KIPDR6=
KTPDR7=

3*KERNEL "D™ PACE DESTRIPTOR REGISTEKS

KDPDRO=
KDPDPR1=
KDPDR2=
KDPDR?=
KDPDR 4=
KDPDRS=
KDPDkéE=
KDPDR7 =

*KERNEL "I™ PAGE ADDRZSS REGISTZPS

MACY11 30(1046) 23-M0V=-77 14332 PACGE 6
MEMORY MANAGEMENT DEFINITTONS

172220
172222
172224
172226
172230
172232
172234
172236

1727240
172242
172244
172246
1727250
172252
172254
172256

172260
172262
172264
172266
172270
1722712
172274
17227¢€

172300
172302
172704
1723v6
172710
172312
172314
1722316

172320
172322
172324
172326
172330
172232
172334
172236

172740

DS~
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3192 170262 MAPH14
393 170264 MAPLLS

170262
170264

DEFPAA.P11 18=-JAN=76 10217 MEMORY WANACEWENT DEFINITTYONWS
3n 172342 KIPAR1= 172342
339 172344 KIPAR2= 172344
140 172346 KIPARY= 172%6
In 172350 KIPAKA= 172750
342 172352 KIPARS= 172352
ja 172354 KIPARG6= 1727354
144 172956 KIPART= 172756
4=
;:: J*KERVEL "D™ PAGE ANPDRESS RECTSTERS
48 172360 KDPLRO= 172760
349 172362 KDPARL1= 172362
350 172364 KDPAR2= 172364
3151 172366 KDPAR3I= 17236¢€
B2 172370 KDPARS= 172770
353 172372 KPPARS= 172372
354 172374 KDPARGS= 172374
358§ 17237 KOPAR?= 172376
356
357
358
359
;:g +SBTTL UNWIBUS MAP PEZCISTER DEFINTTIUNS
362
363 J*TRE LOWFR 16 RITS OF THE MAP<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>