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1.0 INTRODUCTION
1.1 RBSTRACT

1.2

2.0

2.1

2.2

THIS PROGRAM IS A HARDWARE ORIENTED MACRO DIAGNOSTIC FOR THE
FP11-E_ "HOT" FLOATING POINT PROCESSOR OPTION OF THE PDP-11/60
CPU. THE SEQUENTIAL TEST STRUCTURE OF THIS DIAGNOSTIC HAS
BEEN OPTIMIZED TOWARDS THE SPECIFIC FLOATING POINT PROCESSOR
HARDWARE OF THE FP11-E, AND ITS INTERFACE WITH THE PDP-11/60
CPU.  SPECIFIC ATTENYION HAS BEEN DIRECTED AT THE EXPONENT /
FRACTION DATAPATH PARTITIONING,  “ADD-/SUB-" _ INSTRUCTION
IMPLEMENTATION AND_  THE "MUL-* ROM MULTIPLIER NETWORK.
DIAGNOSTIC ERROR PRINTOUTS, AND SPECIFIC HARDWARE INFORMATION
PROVIDED AT EACH TEST HEADER, FACILITATE MODULE LEVEL FAULT
RESOLUTION TO THE FP1I-E UNIT OR HOST PDP-11/60 PROCESSOR.

THIS DIAGNOSTIC IS INTENDED TO BE_USED IN CONJUNCTION WITH THE
EXISTING FLORTING POINT INSTRUCTION TEST  PROGRAMS
"MD-11-DQFPIAR/B/C/C1-%".

REVISION HISTORY
THIS SECTION DOCUMENTS ALL REVISIONS MADE TO THIS DIARGNOSTIC:
REV. DATE WHY / WHERE 7/ WHO

A0 01-SEP-77 INITIAL RELEASE

REGUIREMENTS

EQUIPMENT

1. PDP-11/60 STANDARD COMPUTER WITH MINIMUM 1K WORDS
OF ANY MEMORY TYPE (MOS, CORE),

2. DL11-W LINE CLOCK 7/ CONSOLE INTERFACE, AND
3. FP1i-E "HOT" FLOATING POINT PROCESSOR.

STORAGE

THE PROGRAM USES MEMORY 0-45520(B). THE UPPER 2.0K WORDS ARE
RESERVED FOR THE XXDP MONITOR, IF EMPLOYED.
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e.3

g.d.1

e.3.2

PRELIMINARY PROGRAMS

THE CPU, CACHE, AND MEMORY TEST PROGRAMS MUST BE RUN FIRST T0
VERIFY 'THE CORRECT OPERATION OF THE BASE MACHINE. THE
FOLLOWING SEQUENCE IS SUGGESTED:

(1) DQKDAR-* PDP-11/60 BASIC LOGIC TESTS
(2) DQKDB-* PDP-11/60 TRAPS TEST

(3) DAKKA-¥ PDP-11/60 CACHE DIAGNOSTIC

(4) DZGMC-* PDP-11 0-124K MEMORY EXERCISER

“FAULT RESOLUTION" OPERATION

FOR BEST FAULT RESOLUTION, THE PDP-11/60 "WARM" (MICROCODE)
FLOATING POINT INSTRUCTION SET TESTS MUST NOW BE RUN, IN
"WARM"-ONLY MODE [IE, SWR=(xxxz:x3)]. THIS VERIFIES THE
CORRECT OPERATION OF THE BASE PROCESSOR FLORTING POINT SUBPORI
MICROCODE: THIS MUST BE DONE PRIOR TO RUNNING ANY "HOT

FLORTING POINT TESTS, RS THE FP11-E UNIT RELIES HEAVILY ON THE
BASE PROCESSOR FOR SUPPORT FUNCTIONS (OPERAND FETCH/STORE,
ETC.). THE ™"DQFPE-%#" DIAGNOSTIC ASSUMES THART THE "WARM

FLORTING POINT PORTION OF THE BASE PROCESSOR (HARDWARE AND
MICROCODE) IS FULLY OPERATIVE.

THE FOLLOWING ORDER IS REQUIRED:

(1) DQFPR-* FPU BARSIC INSTRUCTION TESTS
(2) DQFPB-* FPU ADVANCED INSTRUCTION TESTS
(3) DQFPC-%¥ FPU INSTRUCTION EXERCISER

THE FOLLOWING IS OPTIONAL:
(4) DQFPD-* FPU RDD/SUB/MUL/DIV RANDOM EXERCISER

AT THIS POINT, “MD-11-DQFPE-¥" SHOULD BE RUN.

TO_COMPLETE THE TEST SEQUENCE, THE FLOATING _POINT INSTRUCTION
SET_TEST PROGRAMS SHOULD NOW BE RUN IN BOTH “WARM™ AND “HOT"
MODES [IE, SWR=(zxxxx0)]. THIS IS NECESSARY TO PROVIDE
COMPLETE TESTING OF THE FP11-E UNIT INSTRUCTION EXECUTION AND
EXCEPTION HANDLING LOGIC. THE SUGGESTED SEQUENCE IS:

(1) DQFPA-* FPU BASIC INSTRUCTION TESTS

(2) DQFPB-¥ FPU ADVANCED INSTRUCTION TESTS

(3) DQFPC-* FPU INSTRUCTION EXERCISER

(4) DQFPD-# FPU ADD/SUB/MUL/DIV RANDOM EXERCISER

"“COVERRGE ONLY" OPERATION

TO OBTAIN FULL COVERAGE OF THE "WARM™ AND "HOT"” FLOARTING POINT
UNITS, ONLY THE FOLLOWING SHORTER TEST SEQUENCE IS NECESSARY,
USING SWR=(zxxx20):

(1) DGFPR-* FPU BASIC INSTRUCTION TESTS
(2) DQFPB-¥ FPU ADVANCED INSTRUCTION TESTS

SEG 0004
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3.0
3.1

3.2

4.0

4.1

4.2

4.3

3) PE-* FP11-E HARDWARE DIQfNOSTIC
) DGFPC-* FPU INSTRUCTION EXERCISER

(
(M
(5) DQFPD-* FPU ADD/SUB/MUL/DIV RANDOM EXERCISER

LOADING PROCEDURE
LOADING/STARTING VIA PARPERTAPE
ngg PRDgEQH £NTO MEMORY USING ABS LORDER.

SET SWITCHES (SEE SECTION S.1)

SR=(000000) IS WORST CASE TEST.

) PRESS "CNTRL/START™ TO BEGIN.

) PROGRAM TYPES IDENTIFICATION HERDER (VERIFY THAT THE
CORRECT PROGRAM HAS BEEN LOADED!), AND EXECUTION BEGINS.

+ORDING/STARTING VIR XXDP

(1) BOQOT_THE APPLICABLE XXDP LORD DEVICE (RK, TC, DP, ETC)

(2) SET THE SWITCHES AS DESIRED (SEE SECTION'S.1)
SR=(000000) IS WORST CASE TEST.

(3) FROH XXDP MONITOR MODE ("."), TYPE:

R QFPEAD
(4) PROGRAM TYPES IDENTIFICATION HERDER (VERIFY THAT THE
CORRECT PROGRAM HAS BEEN LORDED!), AND EXECUTION BECINS.

NE  Wro—

)
)
)

(
(

STARTING PROCEDURE

CONTROL SWITCH SETTINGS

SEE SECTION 5.1

SWITCH REGISTER (DOD0OO) IS WORST CASE TEST.

STARTING ADDRESS

THE PROGRAM MUST ALWAYS BE STARTED AT LOCATION 200(8).

PROGRAM/OPERATOR RCTION
EITHER:

(1) AT THE CONSQLE: *HALT", ENTER (000200), "LOARD.ADDRESS",
“CNTRL/START"

(2) ".R name’ TO XXDP MONITOR

SEG 000s
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5.0

S.1

5.2

(3) "LOAD name’, 'START 200° TO UPDATE PROGRAM (1 OR 2)

OPERATING PROCEDURE

OPERATIONAL SWITCH SETTINGS

THE DEFINITION OF THE SPECIFIC BITS IN THE SWITCH REGISTER
(EITHER HARDWARE OR SOFTWARE) ARE AS FOLLOWS:

SWIS=1 100000 HALT ON ERROR s

SWl4=1 040000 LOOP ON CURRENTLY EXECUTING TES:

SWi3=1 020000 INHIBIT ERROR TYPEOUTS (WHICH IS AN “ERROR
MESSAGE= RESULTING FROM AN ERROR DETECTED IN

HE HARDWARE

SWi2=1 010000 INHIBIT STATUS TYPEOUTS (WHICH IS R NON-ERROR
R§§RIED INFORMATIVE MESSAGE, SUCH AS "PASS
' L L]

SWill=1 004000 INHIBIT ITERATIONS PER TEST

SW10 002000 SET=BELL ON ERROR/CLEAR=BELL ON PASS END

1 001000 LOOP ON ERROR

SWOB=1 000400 LOOP ON TEST NUMBER IN “SLPTST"
IF SET, THEN THE TEST SPECIFIED BY THE TEST
NUMBER CONTAINED IN THE MEMORY WORD "$LPTST"
(SEE PROGRAM LISTING) WILL SPECIFY THE DESIRED
TEST ON_WHICH TO_LOOP.

SWo?7 000200 1=16. BIT FP DATA TYPEOUTS
0=SIGN/EXP/FRAC FP DATA TYPEOUTS

SWOE 000100 O=DETAILED ERROR PRINTOUTS
1=SUMMARY ONLY ERROR PRINTOUTS

SWO0S=1 000040 IF ERROR OCCURS AND LOOP-ON-ERROR (SWOS) IS
SET, FORCE A TIGHT-LOOP-ON-ERROR TO OCCLUR.

PROGRAM/OPERATOR ACTION

ONCE EXECUTION HARS_BEGUN, NO OPERATOR  INTERVENTION IS
gg??éﬁEDtTCUNLESS IT IS OESIRED TO ALTER A SWITCH REGISTER

IF ALL IS WELL, THE PROGRAM TYPES ITS IDENTIFICATION UPON
BEGINNING; AND AT THE START OF EACH PASS, THE CURRENT PASS
NUMBER (IN OCTAL) IS ECHOED. NOTE THAT SETTING SW<12>=1 WILL
INHIBIT THE TYPEOUT OF THE BEGIN AND END PASS MESSAGES.

IF SW¢10>=0, THE CONSOLE BELL WILL BE RUNG AT THE END OF EACH
PASS.  NOTE THAT ON_Y SW<I0> AFFECTS THE BELL RINGING AT END
OF PASS - SW<(12> HAS NO EFFECT ON THIS FUNCTION.

IF AN ERROR OCCURS DURING EXECUTION, MANY VARIATIONS IN ACTION
ARE POSSIBLE DEPENDING UPON THE SWIYCH SETTINGS:

SEG 0006
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6.0

6.1
b.1.1

TO HALT AFTER AN ERROR.
ANY ERROR MESSAGE TYPEOUT THAT

OLE BELL TO BE RUNG ONLY WHEN
DETECTED (AND NOT AT THE END OF A PASS).
HE PROGRAM TO LOOP_ ON THE MOST RECENT
IT CONTINUES TO OCCUR.
9>=1 WILL CAUSE THE DIRGNOSTIC TO ENTER A
RROR™ CONDITION. THIS GENERALLY_HRNGS
IN A FORCED LOOP ABOUT THE LAST 1-3
INSTRUCTIONS EXECUTED. _THE DIAGNOSTIC
MUST BE HALTED AND RESTARTED AT 200(8) TO BREAK OUT Or
THIS LOOP. FLOATING POINT PROCESSOR TRAPS TO 244(8)
ARE DISABLED, THE LINE CLOCK IS TURNED "OFF", AND THE
CONTENTS OF  MEMORY LOCATION “SFPBRK™ ARE LOADED INTO
THE FP11-E_MICROBREAK REGISTER PRIOR TO ENTERING THE
LOOP. AT THIS POINT, THE PROCESSOR CAN ALSO BE PUT IN
"MAINTENANCE CLOCK™ MODE AND SINGLE MICRO CYCLED IN
THIS TIGHT LOOP.

THERE ARE ALSO SEVERAL OTHER GENERAL USE FUNCTIONS DEFINEC BY
THE SWITCHES:

SW<11>=1 WILL INHIBIT THE ITERATIONS (=400(10)) PERFORMED
OF EACH TEST ON PRSSES 2,3,4, ... THRU THE PROGRAM.

SW<14¥>=1 CAUSES THE PROGRAM 10’LOOP INDEFINATELY ON THE
CURRENTLY EXECUTING TEST.

SW<B>=1 CAUSES THE PROGRAM TO CONTINUE EXECUTION AS
NORMAL, EXCEPT WHEN THE CONTENTS OF MEMORY WORD
“§LPTSt” MATCHES THE NUMBER OF THE TEST CURRENTLY
EXECUTING. AT THIS POINT, THE TEST IS LOOPED ON
INDEFINATELY, UNTIL EITHER 'SW¢B8>=0 OR "SLPTST" IS
CHANGED. NOTE THAT IF *"SLPTST" DOES NOT MATCH THE
TEST NUMBER OF ANY TEST, THE CONTENTS OF "SLPTST* ARE
EFFECTIVELY IGNORED, AND EXECUTION PROCEEDS NORMALLY.

SW¢1S>=]1 W U
=1 W

1
SW¢<l3>=1

WO
SW<1D>=]
AN E
SW(P =1
ERR

2

ERRORS

FORMART OF MESSAGES
ERROR MESSAGE FORMAT

THE FIRST LINE IS A BRIEF MESSAGE THAT EXPLAINS WHICH ERROR
WAS DETECTED (EG, AN ERROR IN THE EXPECTED CONTENTS OF A
“MULTIPLY ROM* ON YTHE “MULNET/K10" MODULE).

THE SECOND LINE CONSISTS OF DATA_ HEADERS TO IDENTIFY THE
VALUES TYPED OUT ON LINE THREE. THESE HERDERS WILL EITHER BE
OF THE FORM "EXPECTED" AND "RECEIVED" DATR, OR MWILL BE A
MNEMONIC NAME OF A WORD LOCATION IN MEMORY OR REGISTERS. AT

SEG 0007
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SEQ 0008

THE ACTUAL "ERROR CALL™ LOCATION IN THE DIAGNOSTIC LISTING
(FROM "SERRPC* LOCATION), ERCH HEADER IS DOCUMENTED AS TO WHAT

IT SPECIFICALLY CONTRINS.

THE THIRD LINE CISPLAYS THE CONTENTS OF THE LOCATIONS
SPECIFIED BY LINE TWO RS SIX DIGIT OCTAL NUMBERS. NOTE THRT .
ALL DATA DISPLAYED IN ANY MESSAGES ARE OCTAL NUMBERS.

LINES FOUR THRU --- (RS MANY AS NECESSARY) CONTAINING FLOATING
POINT FORMAT DATA MAY ALSO BE PRINTED. THEY ARE OF THE FORM:

"REGISTER/LOCATION = [2W/4W FP DATAI"
SWO? (SEE SECTION 5.1) GOVERNS THE FORMAT OF THE DATA
TYPEOUTS.

AS EXPLAINED IN SECTION 5.2, SETTING SW<¢13»=1 WILL SUPPRESS
THE TYPING OF THESE MESSAGES.
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FLORTING POINT DATA FORMATS
FLORTING POINT STATUS WORD (FPS):

BITss OCTAL
1S

100000
14 040000
13:12
11 004000
10 002000
9 001000
g 000400
7 000200
b 000100
g 000040
] 000020
3:0 000017

FUNCTION
FER - FLOATING ERROR FLAG

SET WHEN EITHER FIUV, FIU, FIV, FIC ENABLED
AND APPROPRIATE EXCEPTION’ OCCURRED.

FID - FLORTING DISABLE INTERRUPTS
FP_INTERRUPTS TO VECTOR 244(8) IF SET.

T USED (ZEROES)

- FLOATING UNDEFINED VARIABLE INTERRUPT

T, (-0) MEMORY DATA IS ERROR

U - FLOATING INTR UNDERFLOW

IF SET AND UNDERFLOW, SET FER, STORE ANSWER,
EXPONENT WRONG BY +400(8)

IF CLEAR AND UNDERFLOW, ANSWER ¢-- ZERO

FIV - FLOATING OVERFLOW INTERRUPT

IF SET AND OVERFLOW, SET FER, STORE ANSKER,
EXPONENT WRONG BY -400(8)

IF CLEAR AND OVERFLOW, ANSWER <-- ZERO

FIC - FLOATING INTEGER CONVERSION INTERRUPT
ésﬂgsr AND “STCFI™ ERROR, ANSWER <-- ZERO, SET
IF CLEAR AND "STCFI” ERROR, ANSWER ¢(-- ZERO
FD - FLOATING MODE

1=DOUBLE, 64 BIT OPERANDS (4W)

0=SINGLE. 32 BIT OPERANDS (2W)

FL - INTEGER MODE

1=LONG, 32 BIT INTEGERS (2W)

0=SHOR}, 1e BIT INTEGERS (1MW)

FT - RO(ND/TRUNCATE MODE

1=TRUNCATE RESULTS

0=ROUND RESULTS

FMM - PUT FPI1-E ONLY IN MAINTENANCE MODE

ALL THIS DOES IS TO ALLOW R HFP MICROBREAK
TRAP TO OCCUR.

FN-FZ-FV-FC - FLOATING CONDITION CODES

FLORTING EXCEPTION CODES (FEC):

OCTAL  ENABLE
00

(NONE)
02 (NONE)
04 (NONE)
06 W/FIC
10 W/FIV
12 W/FIU
= W/FIUV
16 W/FMM

(NOT USED)

FP OPCODE ERROR

FP DIVIDE-BY-ZERO ERROR

FP INTEGER CONVERSION ERROR

FP OVERFLOW ERROR

FP UNDERFLOW ERROR

FP UNDEF INED-VARIABLE/(-0) ERROR
FP MAINTENANCE TRAP

SEQ 0009




KO1

MAINDEC-11-DQFPE-RD Page 10

6.2

FLOATING POINT DATA:

IN FLOAT MODE (FD=0), IS 2-16. BIT WORDS, 32. BITS
IN DOUBLE MODE (FD=1), IS 4-16. BIT WORDS, &4. BITS

FIRST WORD: (BOTH F, D MODES)

16= ﬁu?asn /=, Q/+)
14:3§§Ex85N£N ) B.é}TS, Pnon -128./+127.
B06:00=FRACTION’ 7.BITS
SECOND WORD: (BOTH F, D MODES)
B15:00=FRACTION, 16.BITS
THIRD, FOURTH WORDS: (ONLY D MODE)
B15:00, B15:00=FRACTION, 32. BITS

N F MODE, THE COMPOSITE 24. BIT FRACTION
S FORMED BY:

. 18[WORD1-BIT<06:00> 1 #[WORD2-BIT«15:00>]

IN D MODE, THE COMPOSITE Se. BIT FRACTION
IS FORMED BY:

. 18[WORD1-BIT<06:00> ) #[WORD2-BIT<15:00> ]
#[WORD3-BIT<15:00> 1 #[WORD4-BIT<15:00>1]

FOR A MORE DETAILED EXPLANATION OF FLOATING POINT DATA FORMATS
AND_ OPERATIONS, SEE THE PDP-11/60 PROCESSOR HANDBOOK SECTION
ON THE FLOATING POINT INSTRUCTION SET.

I
1

RECOVERY

ALL ERRORS DETECTED BY THE DIAGNOSTIC WILL BE HANDLED THRU THE
"ERROR XXX" TRAP MECHANISM. THUS APPROPRIATE MESSAGES / DATA
WILL BE PRINTED ON THE CONSOLE TELETYPE TO INFORM THE USER AS
TO THE SOURCE OF THE ERROR CONDITION. BESIDES THE "NORMAL"
ERROR CALLS PRESENT AS PART OF EACH INDIVIDUAL TEST, THE
ré%%ggs CALLS ARE ALSO PRESENT TO HANDLE MISCELLANEOUS

1. TRAP-TO-"4" HANDLER - IF AN__ "UNEXPECTED CPU  ERROR"™
CONDITION OCCURS, THIS ROUTINE WILL GRIN CONTROL, PRINT
AN APPROPRIATE MESSAGE, AND “ATTEMPT" TO RETURN CONTROL
WHERE IT LEFT OFF (TRY TO IGNORE ERROR).

2. TRAP-TO-"10" HANDLER - IF SOME_ TYPE OF “RESERVED
INSTRUCTION" _ TRAP__ OCCURS, THIS ROUTINE WILL GRIN
CONTROL, PRINT AN APPROPRIATE MESSAGE, AND “ATTEMPT" T0
RETURN CONTROL WHERE IT LEFT OFF (TRY'TO IGNORE ERROR).

3. TRAP-TO-"114" HANDLER - IF EITHER A_MEMORY / CACHE / WCS
(IF_PRESENT) PARITY ERROR OCCURS, THIS ROUTINE WILL GRIN
CONTROL, PRINT AN APPROPRIATE MESSAGE, AND “ATTEMPT* TO

SEQ 0010
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RETURN CONTROL WHERE IT LEFT OFF (TRY TO IGNORE ERROR).

4. TRAP-TO-"244" HANDLER - THIS ROUTINE HANDLES "FLOATING

S DECELIOY IV METSRIPIERCED (eI
XPECTED _TRAPS TURN TO THE TEST 1IN PROGRESS, T0
COMPLETE THE TEST.

S. TRAP-TO-"OTHER.VECTOR™ HANDLER - ANY OTHER TRAP TO AN
UNUSED VECTOR IN THE RANGE 000(8)-776(8) IS HANDLED BY
THE “SCOPE/ERROR™ UNEXPECTED I/O TRAP CODE. AN ERROR
MESSAGE IS _PRINTED AND CONTROL  RETURNS WHERE
INTERRUPTED. THE INTERRUPT IS EFFECTIVELY IGNORED.

6. "PROCESSOR HUNG" RECOVERY - IF THE LINE CLOCK SERVICE
ROUTINE "OBSERVES™ THAT THE PROCESSOR HAS BEEN EXECUTING
A SINGLE INSTRUCTION (POINTED TO BY THE RETURN PC) FOR
THE LAST 6 CLOCK TICKS (.1 SECOND), THE “PROCESSOR HUNG:
LINE CLOCK TIMEOUT* ERROR IS GENERATED. THIS_ SHOULD /
COULD CONCEIVABLY ONLY HAPPEN IN A_FLOATING POINT
INSTRUCTION, HUNG IN THE PROCESSOR - FPl1-E "FLP.GO_ /
FP.ACK™ HANDSHAKE SEQUENCE. CONTROL RETURNS TO THE
"HUNG” INSTRUCTION AFTER THE MESSAGE.

.3 CAUSES

THIS DIAGNOSTIC PROGRAM HAS BEEN ORIENTED TOWRRDS THE SPECIFIC
HARDWARE ARCHITECTURE OF THE PDP-11/60 PROCESSOR AND_THE
FPl1-E. TO THIS END, HARDWARE INFORMATION IS INCLUDED WITHIN
EACH TEST MEADER THAT ATTEMPTS TO DETAIL WHAT LOGIC IS TO BE
CONSIDERED "UNDER_TEST* DURING EACH TEST. THIS INFORMATION
HAS BEEN ORGANIZED ON A MODULE BY MODULE BASIS (IE, Ke-K?7
PROCESSOR, KB-K11 FP11-E) TO FACILITATE MODULE LEVEL FAULT
RESOLUTION. AN EXAMPLE FOLLOWS (NEXT PAGE):

SEG 0011
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7.0

Vel

=~
n

MODULE/ERROR INFO:

FNUR/KB
MNETSUM-ENABLE-LOGIC, 'MPP’-EXEC, CROM/LATCHES

FEXP/K9
MNE TREG-CLK, MNET-ALL-CONTROL, MIER/MAND-FUNCTION-CONTROL,
MIER/MAND-CLOCKS, ’'MPP’-EXEC, CROM/LATCHES

FMUL /K10
MIER-REG/MUX-(BYTEY), MAND-REG-(LOW28), MULXX-ROMS,
CNTR-ROMS, SUM-REG, CARRY-REG, MNET-AL(

FALU/K11
[PREVIOUSLY VERIFIEDI]

THE COMMENTS FOLLOWING EACH MODULE DESIGNATOR (IE, FEXP/K9)
SPECIFY THE LOGIC “UNDER TEST" ON THAT MODULE (BY THIS TEST).
NOT LISTED IS THAT LOGIC THAT HAS ALREADY BEEN VERIFIED /
TESTED, AND LOGIC THAT HAS NOT YET BEEN TESTED, BUT WILL BE
CHECKED IN SUBSEQUENT TESTS.

TWO OTHER TYPES OF ENTRIES MAY ALSO BE PRESENT:
[ESSENTIALLY NONE] - IMPLIES THAT, AT THIS TIME, THERE
IS NO LOGIC ON THIS MODULE' THAT IS
TO BE CONSIDERED "UNDER TEST".
[PREVIOUSLY VERIFIED] - IMPLIES THAT, AT THIS TIME, ALL
LOGIC ON THIS PARTICULAR MODULE
THAT IS BEING EMPLOYED HAS BEEN

PREVIOUSLY VERIFIED TO BE IN AN
OPERATING CONDITION.

RESTRICTIONS

STARTING
THE PROGRAM MUST BE STARTED AT LOCATION 200(8) ALWAYS.

OPERATIONAL
THERE ARE NO OPERATIONAL RESTRICTIONS.

SEQ 0012
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8.0 MISCELLANEOUS
8.1 EXECUTION TIME

8.2

8.3

8.0

5.1

AVERAGE EXECUTION TIME PER PASS
MODEL SHORTEST PRSS LONGEST PASS

FOP-11/60 W/FPL11-E 0:10 1:45

TIMES SPECIFIED RS (MINUTES): (SECONDS)

SHORTEST PRSS ::= PASS=1, NO ITERATIONS, USING:
SWR=(004000) FOR PDP-11/60 W/FP11-E

LONGEST PASS ::= PASS)=2, 400. ITERATIONS/TEST, USING:
SWR=(000000) FOR PDP-11/60 W/FPi1-E

STACK POINTER

THE STACK POINTER IS SET TO 1200(8) AT THE START OF EACH PASS.
IF ALL IS OPERATING CORRECTLY, IT SHOULD ALSO BE THIS VALUE AT
THE START OF EACH TEST, AND AT THE END OF A PASS.

POWER FAIL

THE _TESTS MAY BE POWER FAILED AT ANY TIME. WHEN POWER IS
RESTORED, ~"POWER™ IS TYPED ON THE CONSOLE AND EXECUTION IS
RESUMED AT THE ENTRY POINT FOR A NEW PASS, JUST PRIOR TO
“TEST 1", THE DIAGNOSTIC CANNOT CONTINUE FROM WHERE IT WAS
INTERRUPTED, RS THERE IS NOT SUFFICIENT TIME TO SAVE THE
COMPLETE SYATE OF THE FP11-E [IE, ALL VOLATILE REGISTERS]
DURING R POWER FAIL SEQUENCE.

NOTE THAT THE "VOLATILE™ SWITCH REGISTER CONTENTS ARE SAVED
AND RESTORED FROM THE STACK IN A POWER FRIL SEQUENCE;
;HE%EE%REQIEE SWITCH REGISTER SETTINGS SHOULD NOT BE LOST OVER

PROGRAM DESCRIPTION

ORGANIZATION

THESE PROGRAMS ARE ORGANIZED AS MUCH AS POSSIBLE IN A
STRAIGHTFORWARD, LINEAR MANNER. THE MAIN BODY OF CODE IS
STRUCTURED RS FOLLOWS:

SEQ 0013
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8.2
9.2.1

9.2.2

(1) INITIRLIZRTION ROUTINE
SETS UP VECTORS, TYPES HEADER, ETC.
(@) HQIN BODY OF TESTS
- INLINE TEST CODE, INLINE TEST CALLS

(3) END OF ROUT
OF PASS PROCESSING
(4) OVERHERD ROUTINES
- SERVICE SUBROUTINES (TYPEOUT,ETC.)

HHEREVER FERSIBLE COMMON SECIONS OF CODE_ FOR WIDELY USED
UNCTIONS CONDENSED INTO SUBROUTINES TO CONSERVE MEMORY.
THE “TRAP" INSTRUCTION AND THE TRAP DECODER ROUTINE, IS THE
USUAL METHOD OF INVOKING THESE ROUTINES. THIS INCLUDES NOT
ONLY STANDARD SERVICE ROUTINES (SUCH RS SCOPE, ERROR, AND
ASCII  TYPEOUT), BUT ALSO SOME SPECIALLY DEVELOPED MULTIPLE
g?g? 286¥?=E;IC (ADD, SUB, CMP, ASH) AND SERVICE (ERROR LOOP,

TEST DESCRIPTION
TEST SEQUENCE

THIS DIAGNOSTIC HAS BEEN STRUCTURED TO PERFORM ITS TESTS IN
THE FOLLOWING SEQUENCE:

1. BASE PROCESSOR SPECIFIC
. BASE PROCESSOR 7 FP11-E INTERFACE
. FP11-E INSTRUCTION DECODE, SEQUENCING / CONTROL
FPL11-E EXPONENT DATAPATH / CONTROL
FP11-E FRACTION DATAPATH / CONTROL
FP11-E ROM MULTIPLIER DATAPATH / CONTROL
FP11-E EXCEPTION CONDITIONS
8. FP11-E MARINTENANCE INSTRUCTIONS, FUNCTIONAL TESTS
TEST SUMMARY
THE FOLLOWING IS A TEST BY TEST SUMMARY OF THE DIAGNOSTIC.
EACH TEST NUMBER AND TITLE IS AS IT APPEARS IN THE ACTUAL
DIAGNOSTIC LISTING.
---BASE MACHINE ONLY TESTS---
T1 BM/ WHAMI AND FLAGS INIT
13 BM/ FLAGS AND INSTR1 FP DECODE

T4 BM/ FP CNST RESTORE
TS BM/WFP ILLEGAL INTERNAL ADDRESS TEST

N o0 0 £ W

SEQ 0014
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---BASE MACHINE / FP11-E INTERFACE---
T6 BM/ HFP FLPGO-FPACK; SRVC-GRANT
17 BM/ HFP UBRERK SRVC CODE
T10 BM/ HFP ENABLE/DISRBLE, FP INSTR DECODE

--=FP11-E _INSTRUCTION DECODE---
T11 IFORK(LEFT), -[(ADD+5UB)*MO] FP_INSTR DECODE
T12 FIRE IMMEDIATE-H ADDRESS MODE DECODE
T13 UFLOW - FPINIT, F-MODE
T14 UFLOW - FPINIT, D-MODE

--=FP11-E EXPONENT DATAPATH---
T16 EXPNT, ESPAD.BIRCO/3] DATAPATH
T17 EXPNT, ESPARD.AIACO/3] DATAPATH
T20 EXPNT, ESPARD.BIACY/S]1 DATAPATH

T2l EXPNT, “LDEXP/STEXP™ FPINMUX(DOUT) DATAPATH
T22 EXPNT, ESPAD.B ADDRESSING VIA RIDF] AND RISF]
T23 EXPNT, ESPAD.A ADDRESSING VIR RI(DF] AND RISF]

T24 EXPNT, (ER=0, EB=0) W/"CMPF"

125 EXPNT, (ER=0.0R.EB=0) W/"MULF"

126 EXPNT, (ER=0) W/"RBSF”

T27 EXPNT, EALU RADD/CARRY LOGIC W/"MULF"
T30 EXPNT, COUNTER/PRE-SHFT-QUOT WITH "MAS"

---FP11-E ADD/SUB-MODEQC DECODE/FLOWS---
T31 IFORK[(ADD+SUB)*MO], SUMPATH/MO¥R(6+7) DECODE
132 IFORKI (RDD+SUB)*MO], EXPNT(RA+B)=ZERO DECODE
T33 IFORKI (RDD+SUB)#MO], EXPNT.RANGE.CODE ROM CONTENTS

---FP11-E FRACTION DATAPATH---

T34 FRACTION, FPINMUX-INBUF-FSPADMUX~-FSPAD-FPOUTMUX
DATAPATH, VIA “LDF/STF"

T35 FRACTION, 60. BIT DATAPATH, VIA "LDD/STD"
T36 FRACTION. FSPAD DATA PATTERNS, ACO-ACS
137 FPINIT/FP.EMIT. (E/F)/FSPRD EXACT.ZERO
T40 FRACTION, FSPAD ADDRESSING VIA R{DF] AND RISF]
T41 FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING “LDF™
T42 FRACTION, FSPAR{CD].WRITE/ADORS-FORCE: USING "STCFD"
T43 FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING "STCDF
T44 FRACTION, FSPAD(CD].WRITE/ADDRS-FORCE: USING "LDCDF"
T4S FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING *LDCFD"

---FP11-E FRACTION, SHIFTER DATAPATH AND CONTROL---
T46 SHIFTER/NORMK, WITH “MNS™
T47 SHIFTER, LEFT(2+4) OF (200,0,0,0)
TS0 SHIFTER, RITE(I.-11.) OF (0,0,0,0)
T51 FRACTION, FALU FSPAD.IN.Mux BiT(59:58)
152 FPINIT/FP.EMIT.F/CLRX EXACT.ZERO "O1" IN BIT(59:58)
753 SHIFTER, RITE(H,5.6,7/1,9)[MAS] RIPPLE-A-
TSY SHIFTER, LEFT(24(1,2,3,4))[MNS] RIPPLE-A-

--=FP11-E FRACTION ALU TESTS (ADD)---
TSS FALU/FEXP, F/D-R/T MODE SELECT

——
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Q)

TS6 FRACTION, FALU ADD/CARRY LOGIC WITH “ADDD"

---FP11-E ADD/SUB MODE-0 INSTR. EXECUTION---
TS7 IFORK/(RDD+SUB)*MO “ADDD™*-MO EXECUTE

---FP11-E FRACTION, DATAPATH LEFTOVERS---
160 'ogvr“ EXEC,  DIVIDE W/INBUF-AR.SHIFT, FSPAD.SELECT
Tel “LDC.I.F* EXEC, FPINMUX/DOUT, SHIFT/NORMALIZE

--=FP11-E MULNET DATAPATH AND CONTROL---
Tb2 MULNET, BASIC DATAPATH

163 T, MULTIPLY ROM CONTENTS
TE4 gﬁt 1 sun/CSkRv REGISTEES COUNTER ROM CONTENTS

T6S MULNET, MIER REGISTER DATA/SHIFTING
Teb MULNET, MAND REGISTER DATA/SHIFTING

---FP11-E EXPONENT, EXCEPTION CONDITIONS---
T67 EXPNT, ECR AND FCCR EXCEPTION/HFP(CC) CONDITIONS

-==FP11-E MAINTENANCE INSTR. TESTS---
T70 "MPP’ MAINT. INSTR - FUNCTIONAL TEST
T71 'MNS’® MAINT. INSTR - FUNCTIONAL TEST
T72 MRS’ MAINT. INSTR - FUNCTIONAL TEST

SUBROUTINE RBSTRACTS
TRAPCATCHER

THE TRAPCATCHER IS A SERIES OF INSTRUCTIONS OCCUPYING THE
INTERRUPT VECTOR AREA OF MEMORY. IT CONSISTS OF THE SEQUENCE:

.WORD .42 ;PC AFTER TRAP
.WORD  IOT ;PS AFTER TRAP

PLACED AT_EACH VECTOR ADDRESS IN LOCATIONS 4-776(8) OF
MEMORY. THE FIRST WORD OF EACH PAIR ("PC AFTER TRAP")
SgINTS TO THE SECOND WORD, WHICH SERVES A DUAL PURPOSE

(1) THE NEW LOADED PS, AND
(2) THE NEXT INSTRUCTION TO EXECUTE (IOT=SCOPE).

WHEN THE _PROGRAM IS EXECUTING, ANY REQUIRED VECTORS ARE_ SET
UP_IN TH; VECTOR AREA WITH APPROPRIATE VALUES; THE OTHERS
BEING LEFT IN THE “TRAPCATCHER" STATE. THUS, IF AN
UNEXPECTED TRAP EVER OCCURS IN THE MACHINE, IT WILL_BE
CAUGHT, AND THE MACHINE WILL ENTER THE SCOPE ROUTINE. THE
SCOPE_ ROUTINE WILL THEN DETECT_THAT THE RETURN PC_IS FROM
THE TRAP CATCHER AREA, AND EXIT TO THE ERROR ROUTINE TO
gsngoggugsESOPRlﬂTE ERROR MESSAGE, INDICATING AN UNEXPECTED

SEQ 0016
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SEQ 0017

9.3.2 SCOPE ROUTINE - SSCOPE

THE SCOPC ROUTINE IS ENTERED FROM THE FIRST INSTRUCTION OF
EACH TEST IN THE PROGRAM. (NOTE THAT BY DEFINITION, A "TEST"
WILL BE DESIGNATED AS THE SECTION OF CODE BETWEEN TWO *SCOPE™
STATEMENTS.) THIS ROUTINE PROVIDES THE OVERHEAD CODE NECESSARY
T0 IMPLEMENT SEVERAL OF THE SWITCH REGISTER CONTROL OPTIONS.
UPON ENTRANCE TO A TEST, THE SCOPE STATEMENT AT THE BEGINNING
SETS UP CERTAIN LOCATIONS (SEE BELOW) TO SPECIFY THE CURRENT
TEST NUMBER AND LOOPING RDDRESS (FOR ITVERATIONS). CONTROL IS
THEN PPSSED TO THE ACTUAL TEST CODE, PERFORMING THE DESIRED
TEST. UPON EXIT, THE SCOPE STATEMENT OF THE NEXT TEST IS
ENTERED, WHICH DETERMINES WHETHER TO (1) LOOP BACK TO THE
PREVIOUS TEST (EG, FOR ITERATIONS) OR (2) INITIALIZE FOR THE
NEXT TEST (RS DESCRIBED EARLIER, RBOVE).

ENTRANCE TO THE SCOPE ROUTINE IS VIR AN “IOT" TRAP CALL
THROUGH LOCATION 20(8). (FROM THE SCOPE=I0T EQUATE).
DEPENDING UPON THE SWITCH SETTINGS (SEE 5.2), CODE IS PRESENT
T0: LOAD THE FF1l MICRO BREAK REGISTER, LOOP ON THE CURRENTLY
EXECUTING TEST, LOOP ON A SPECIFIC TEST, PERFORM ITERATIONS OF
EACH TEST, AND SET UP ADDRESSES FOR POSSIBLE LOOPING ON
ERRORS. IMPORTANT VALUES USED IN THIS ROUTINE ARE:

$MXCNT - MAXIMUM NUMBER OF ITERATIONS PER  TEST
(GENERALLY WILL BE 400(10))

$§TSTNM - A COUNTER INDICATING THE NUMBER (1-377(8)) OF
THE TEST CURRENTLY BEING EXECUTED

SLPADR - CONTRINS THE ARDDRESS TO_ WHICH THE_ SCOPE
ROUTINE MWILL LOOP, IF THE CURRENT TEST IS

BEING LOOPED UPON

SLPERR - CONTRINS THE ADDRESS TO MWHICH THE ERROR
ROUTINE (SEE 9.3.3) WILL LOOP, IF AN ERROR
OCCURS AND THE LOOPING ON AN ERROR OPTION IS
SPECIFIED IN THE SWITCHES. SET UP BY SCOPE,
GENERALLY WILL BE THE SRME AS SLPADR, ABOVE.

8.3.3 ERROR ROUTINE - SERROR

THE ERROR ROUTINE IS ENTERED WHEN THE TEST CODE HAS DETERMINED
THAT AN _ERROR_HAS_OCCURRED RS PART OF A TEST. THROUGH USE OF
THIS ROUTINE, THE TEST HAS A MEANS OF SIGNALING AN ERROR TO
THE OPERATOR/MONITOR; AND IMPLEMENTING THE CONTROL FUNCTIONS
FOR HALTING_ON ERROR, BELL ON ERROR, AND LOOPING_ON_ERROR. IN
ADDITION, THE ERROR ROUTINE HAS THE PROVISION TO TYPE OUT ON
THE OPERATOR’S CONSOLE A MESSAGE BRIEFLY EXPLAINING THE ERROR
AND SOME OF THE MOST PERTINENT DATA VALUES TO HELP DIAGNOSE
THE CAUSE (SEE SE"TION 6.2).

THE CALLING MECHANISM IS SIMILAR TO THAT EMPLOYED FOR THE
SCOPE ROUTINE (VIR A TRAP), EXCEPT IN THIS INSTANCE, THE “EMT"
INSTRUCTION IS USED, TRAPPING THROUGH LOCATION 30(B). _ (NOTE
THE EQUATE ERROR N=EMT N). THE LOWER BYTE OF THE EMT
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9.3.%

9.3.5

9.3.6

8.3.7

INSTRUCTION 15 CAPABLE OF TRANSNITTING A NUMBER FROM 0-377(8)
WHICH “WILL THE “ERROR ITEM NUMBER.” THIS NUMBER
DETERMINES WHICH ERROR MESSRGE,  AND ASSOCIATED' DATA  VALUES
WILL BE TYPED_ OUT WHEN A_PARTICULAR ERROR IS SIGNALED. IF
THIS NUMBER IS ZERO, JUST THE PC OF THE CALLING “ERROR

INSTRUCTION WILL BE TYPED, OTHERWISE, THE NUMBER IS USED AS AN
INDEX THROUGH THE ERROR TABLE (SERRTE) TO FIND THE APPROPRIATE
VALUES TO TYPE (SEE PROGRAM LISTING FOR FURTHER DETRILS).

IMPORTANT VALUES USED IN THIS ROUTINE ARE:

EREGO THRU EREG? - CONTENTS OF GENERAL REGISTERS RO
U R7 JUST BEFORE ERROR CALL
$ERTTL - CUHULRTIVE NUMBER OF ERRORS ENCOUNTERED T0

DATE
$SERRPC - CONTRINS THE PC OF THE "ERROR™ INSTRUCTION

JUST CUTED
SLPERR - CONTRINS THE ADDRESS WHICH WILL_ BE LOOPED
UPON FOR THE ERROR LOOPING FARCILITY

ERROR MESSARGE TYPEOUT ROUTINE - STYPERR

THIS ROUTINE (STYPERR ENTRY POINT) IS CALLED BY THE ERROR
PROCESSING ROUTINE DESCRIBED IN 9.3.3 ABOVE. ITS PURPOSE IS
TO IMPLEMENT THE ERROR MESSARGE/DATA VALUE ERROR TYPEOUT
FACILITY. THE SUBROUTINE WILL, GIVEN THE INDEXING BYTE FROM
THE ERROR CALL INSTRUCTION, PICK UP THE CORRECT ERROR MESSAGE
VECTOR FROM SERRTB (ERROR TABLE), AND TYPE OUT THE ERROR
MESSAGE, DATR HEADER, AND DATA VALUES ON THE CONSOLE.

TYPE ROUTINE - STYPE

THIS ROUTINE IS THE STANDARD SYSTEM TYPEOUT ROUTINE FOR RASCII
SINGLE-CHARACTER-PER-BYTE STRINGS. IT IS CALLED THROUGH A
TRAP INSTRUCTION WITH THE NEXT WORD CONTAINING THE ADDRESS OF
THE _FIRST CHARACTER _IN THE STRING. TYPING TERMINATES WHEN AN
ALL-ZERO BYTE IS FOUND. HORIZONTAL TAB STOPS ARE ALSO
AUTOMATICALLY PLACED.

OCTAL NUMBER TYPE RCUTINE - STYPOC

THIS ROUTINE CONVERTS THE TOP _NUMBER ON THE STACK TO R 6-DIGIT
OCTAL REPRESENTATION, AND TYPES IT ON THE CONSOLE USING THE
BE?EIEgUTINE STYPE. 'SEE LISTING FOR OPTIONS AND FURTHER

POWER UP AND DOWN ROUTINES - $PWRUP AND SPWRDN

THESE TWO ROUTINES ARE ENTERED FOR THE POWER UP AND DOWN
CONDITIONS, RESPECTIVELY. THE POWER DOWN ROUTINE (SPWRDN)
SAVES THE GENERAL REGISTERS AND STACK POINTER. THE POWER_ UP
ROUTINE (SPWRUP) CORRESPONDINGLY RESTORES THE REGISTERS, STACK
POINTER, AND TYPES THE MESSAGE "POWER" WHEN POWER IS RESTORED.

U

SEG 0018
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8.3.8

9.3.9

10.0

10.1

THE  VOLATILE INTERNAL SWITCH REGISTER IS ALSO SAVED/RESTORED
BY THIS ROUTINE. THE DIAGNOSTIC RESTARTS AT THE ENTRY POINT
FOR A NEW PASS AFTER A POWER FAIL / RESTART SEQUENCE.

END OF PRSS ROUTINE - SEOP

THE END OF PRSS ROUTINE COUNTS THE NUMBER OF PASSES PERFORMED
DINGS THE BELL/TYPES A MESSAGE (IF ENRBLED), AND ALSO
INTERFACES TO THE MONITOR, IF PRESENT.

USER ROUTINES

THIS SECTION GIVES A_SHORT DESCRIPTION OF THE FUNCTION OF EACH
OF THE USER DEFINED TRAP-CALL SUBROUTINES. SEE THE DIAGNOSTIC
LISTING FOR_ R COMPLETE DESCRIPTION OF EACH SUBROUTINE’'S
FUNCTION, OPERAND FORMAT, ETC.

-=ARITHMETIC ROUTINES--
ASHEYM -4W/64.BIT ARITHMETIC LEFT/RIGHT SHIFT
ASHE4YI -4W/64.BIT ARITHMETIC LEFT/RIGHT SHIFT
SUBBYM -44/B4.BIT SUBTRACT
CMPEYM -4W/64.BIT COMPARE EQ/NE
CMP32M -2W/32.BIT COMPARE EQ/NE

--PROCESSOR TRAP CATCHERS--
SETDW/CLRDW -ENRBLE/DISABLE LINE CLOCK ESCAPE TRAP
SETug/CLRUB -ENABLE/DISABLE PROCESSOR MICRO BREARK ESCAPE

RAP
SETFP/CLRFP -ENARBLE/DISABLE FLOATING POINT ESCAPE TRAP

--MISC. SERVICE--
ERRPNT -SETUP "S$LPERR™ ERROR LOOP ADDRESS
LOOPNT -SETUP *SLPADR™ SCOPE LOOP ADDRESS
CNDSES -CONDITIONALLY SETUP "SESCAPE™ ERROR LOOP RDDRESS

-=MISC. FP SERVICE--
SGLDAT -GENERATE 2W/32.BITS RANDOM DATA
DBLDAT -GENERATE 4W/64.BITS RANDOM DATA
ZAPHFP -INIT FP11-E/WFP-STATUS, ENABLE HFP EXECUTE
ZAPWFP -INIT FP11-E/WFP-STATUS, ENABLE WFP EXECUTE
EADJ  -GENERATE FP11-E “EADJ™’ EXPNT/“NORMK" VALUE
FIXF?QSEH?ING "EADJ", GENERATE FRACTION ™"HIDDEN BITS"™ AND

ACT/APT/XXDP

ACT COMPATIBILITY
THIS PROGRAM SHOULD RUN LINDER THE ACT SYSTEM MONITOR.

SEG 0013
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10.2

1C.2.2

10.3

APT COMPATIBILITY

THIS PROGRAM WILL RUN UNDER THE APT SYSTEM MONITOR. ALL
NECESSARY SOF TWARE COMMUNICATION HOCKS ARE PRESENT.

LORDING ONTO APT

THIS DIAGNOSTIC SHOULD BE LORDED ONTO THE APT_ SYSTEM IN THE
3¥?E?$$D MANNER, USING THE "TSP - TEST SOFTWARE PACKAGE™

THE "LONGEST TEST" AND "FIRST PASS™ RUN TIMES SPECIFIED_ARS
DEFAULTS IN THE DIAGNOSTIC LISTING SHOULD BE KEPT RS IS. THEY
ARE, FOR REFERENCE:

LONGEST TEST = 15. SECONDS
FIRST PASS = 10. SECONDS

NOTES ON LOADING:

SETTING "ENVIRONMENT [SENV]"=(001) WILL FORCE THE DIAGNOSTIC
T0 USE THE "APT SWITCH REGISTER™ [SWITCH 1] IN PLACE OF THE
HARDWARE SWITCH REGISTER. THIS ACTION IS INDEPENDENT OF THE
"ENVIRONMENTAL MODE [SENVM]*™ INDICATOR CONTENTS.

ANY "MEANINGFUL" COMBINATIONS OF SWITCH REGISTER OPTIONS IN
;%géTg: 1" IS VALID. ™SWITCH 2" [SUSWR] IS NOT USED BY THIS

RUNNING UNDER APT
NO SPECIAL PRECAUTIONS ARE NECESSARY TO RUN UNDER APT.

XXDP COMPATIBILITY

FOR X»DP MEDIA COMPATIBILITY, THE TOP 2K WORDS OF THE 16K WORD
MINIMUM MEMORY AREA ARE NOT' DISTURBED DURING EXECUTION. THIS
LEAVES (1) THE “XXDP" MONITOR INTACT FOR CHAIN MODE EXECUTION
OF DIAGNOSTICS, AND (2) SPACE FOR *“UPD1/2" TO PERFORM
DIAGNOSTIC UPDATES.

SEQ 0020
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02-SEP-77 17:50 TABLE OF CONTENTS

OPERATIONAL SWITCH SETTINGS
BASIC DEFINITIONS

TRAP CATCHER

STARTING RDDRES(ES)

ACT11 HOOKS

APT PARAMETER BLOCK

COMMON TRGS

APT MAILBOX-ETABLE

ERROR POINTER TABLE

PROGRAM DEFINED COMMON TRGS
START OF PASS ROUTINE
%NITIQLI%E/THE COMMON TAGS

1 WHAMI AND FLAGS INIT
T2 ...ENABLE BM MICROBREAK TRAP-TO-4, IN WHAMI...
13 BM/ FLAGS AND INSTRL FP DECODE
T4 BM/ FP CNST RESTORE
15 BM/WFP ILLEGAL INTERNAL RDDRESS TEST
16 HFP/BM: FLPGO-FPACK: SRVC-GRANT
17 BM/ HFP UBREAK SRVC CODE

T10 HFP ENABLE/DISABLE, FP INSTR DECODE
1 IFORK(LEFT), -[(ADO+SUB)*MO) FP INSTR DECODE

T12 FIRB IMMEDIATE-H ADDRESS MODE DECODE

T13 UFLOW - FPINIT, F-MODE

T14 UFLOW - FPINIT' D-MODE

115 ...ENABLE HFP MICROBREAK LORD...

T16 EXPNT, ESPAD.BIACO/3] DATAPATH

117 EXPNT, ESPAD.A[ACO/3] DATAPATH

120 EXPNT, ESPAD.B[ACY4/5] DATAPATH

T2l EXPNT, “LDEXP/STEXP* FPINMUX(DOUT) DATAPATH
Tee EXPNT, ESPAD.B ADDRESSING VIA RIDF] AND RISF]
123 EXPNT, ESPAD.A _ADDRESSING VIR RIDF] AND RISF]

o4 EXPNT, (ER=0, EB=0) W/"CMPF"
125 EXPNT. (ER=0.0R.EB=0) W/"MULF"
126 EXPNT, (ER=0) W/"ABSF” .
127 EXPNT. EALU ADD/CARRY LOGIC W/"MULF
EXPNT. COUNTER/PRE-SHFT-QUOT WITH "MAS"
131 IFORK! (ADD+SUB) %MO), SUMPATH/MO*R(6+7) DECODE
132 IFORK( (ADD+SUB)%M0], EXPNT(R+B)=ZERO DECODE
133 IFORK[ (RDD+SUB)#M0]| EXPNT.RANGE.CODE ROM CONTENTS
FRACTION, FPINMUX-INBUF-FSPADMUX-FSPAD-FPOUTMUX DATAPATH, VIA “LOF/STF"
135 FRACTION, 0. BIT DATAPATH, VIA "LDD/STD"
136 FRACTION. FSPAD DATA PATTERNS, ACO-ACS
137 FPINIT/FP.EMIT. (E&F)/FSPAD EXACT.ZERO
FRACTION, FSPAD ADDRESSI

T4HO . NG VIR RIDF] AND RISF]

T4l FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING "LDF™
T4e FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING "STCFD"
T43 FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING "STCOF™
T44 FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING “LDCDF™
T45 FRACTION, FSPADICD].WRITE/ADDRS-FORCE: USING “LDCFD

T46 SHIFTER/NORMK, WITH "MNS

47 SHIFTER, LEFT(2+44) OF (200,0,0,0)

150 SHIFTER, RITE(I.-11.) OF (0,0.0.0)

151 FRACTION, FALU FSPAD.IN.mux’'BITiS9:58)

52 FPINIT/FP.EMIT.F/CLRX EXACT.ZERO “01" IN BIT(59:58)
T3 SHIFTER, RITE(4,5,6,7/1,9)[MAS] RIPPLE-A-1

T54 SHIFTER, LEFT(2+(1,2,3,9))[MNS] RIPPLE-A-1

SEG 0001

SEQ 0021
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155 FALU/FEXP, F/D-R/T MODE SELECT
56 FRACTION, 'FALU ADD/CARRY LOGIC WITH "ADDD"
157 IFORK/ (ADD+SUB) *M0 “ADDD"¥-MO EXECUTE
160 “DIVF* EXEC, DIVIDE W/INBUF-RR.SHIFT, FSPARD.SELECT
T6l I DC.I.F* EXEC, FPINMUX/DOUT, SHIFT/NORMALIZE
T62 MULNET, BRSIC DATAPATH

163 MULNET. MULTIPLY ROM CONTENTS

T64 MULNET, SUM/CARRY REGISTERS, COUNTER ROM CONTENTS
165 MULNET, MIER REGISTER DATR/SHIFTING

MULNET, MAND REGISTER DATR/SHIFTING

167 EXPNT, "ECR & FCCR EXCEPTION/HFP(CC) CONDITIONS
170 *MPP’ "MAINT. INSTR - FUNCTIONAL TEST

171 'MNS’ MAINT. INSTR - FUNCTIONAL TEST

172 'MAS’ MAINT. INSTR - FUNCTIONAL TEST

173 ...EXIT T0 EOP...

END OF PASS ROUTINE

INTERRUPT SERVICE ROUTINES

...DW11-L LINE CLOCK INTERRUPT SERVICE ROUTINE

.. .FPP INTERRUPT SERVICE ROUTINE

.. .TRAP-TO-4 INTERRUPT SERVICE ROUTINE

.. .TRAP-TO-10 INTERRUPT SERVICE ROUTINE

.. "MEMORY/CACHE PARITY ERROR INTERRUPT SERVICE ROUTINE
MISC. SUPPORT SUBROUTINES

...RANDOM "FPS™ SUBROUTINE (RANFPS)

.. .RANDOM FLOATING POINT DATA SUBROUTINES (DBLDAT, SGLDAT)
RANDOM NUMBER GENERATOR ROUTINE

...INITIALIZE HFP/WFP, FPS/FEC/FER (ZAPHFP, ZAPWFP)

.. .NORMALIZATION COUN' GENERATION SUBROUTINE (EADJ)
...FRACTION ADJUSTMENT ROUTINE (FIXFRA)
64. BIT ARITHMETIC/LOGICAL FUNCTION SUBROUTINES

...b4. BIT "ASHC™ ROUTINE (ASHEMI, ASHEYM)

...64. BIT "SUB" ROUTINE (SUB&4YM)

.. .MULTIPLE WORD COMPARISON ROUTINES (CMPE4M, CMP32M, CMPXXM)
--SYSMAC SUPPORT ROUTINES--
SCOPE HANDLER ROUTINE
ERROR HANDLER ROUTINE
ERROR MESSAGE TYPEOUT ROUTINE (MODIFIED SYSMAC)
FLOATING POINT DATA TYPEOUT ROUTINE
TYPE ROUTINE
APT COMMUNICATIONS ROUTINE
BINARY TO OCTAL (ASCII) AND TYPE

TRAP* INSTRUCTION DECODER

TRAP TABLE

...SETUP LINE-CLOCK/PROCESSOR HUNG ESCAPE (SETDW, CLROW)
...SETUP PROCESSOR MICROBREAK ESCAPE (SETUB, CLR(B)
...SETUP FLOATING POINT TRAP ESCAPE (SETFP, CLRFP)
...CONDITIONALLY LORD SESCAPE (CNDSES)

...SETUP ERROR LOOP (SLPERR) POINT (ERRPNT)

...GETUP SCOPE LOOP (SLPADR) POINT (LOOPNT)

POWER DOWN AND UP ROUTINES

ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC

SEQ 0002

SEQ 0022
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.TITLE POP-11/60 FP11-E HARDWARE DIAGNOSTIC
: ¥COPYRIGHT (C) 1977

;¥DIGITAL EQUIPMENT CORP.

! YMAYNARD, MASS. 01754

s

;:PROGRRH BY DON NORTH

E*THIS PROGRAM WAS ASSEMBLED USIN. .HE PDP-11 MAINDEC SYSMAC
;:PRCKRGE (MRINDEC-11-DZQARC-C3), JAN 19, 1977.

.iBTTL OPERATIONAL SWITCH SETTINGS

’

;: SWITCH OCTAL USE

s ¥ 1S 100000 HALT ON ERROR

s ¥ 14 040000 LOOP ON CURRENTLY EXECUTING TEST
s ¥ 13 020000 INHIBIT ERROR TYPEOUTS

;¥ 12 010000 INHIBIT STATUS_TYPEOUTS

¥ 11 004000 INHIBIT ITERATIONS

; ¥ 10 002000 1=BELL ON ERROR

;¥ 9 001000 LOOP ON ERROR

P ¥ 8 000400 LOOP ON TEST NUMBER IN “SLPTST"
¥ 7 000200 0=SIGN/EXP/FRAC FP DATA TYPEOUTS
X 1=16. BIT WORD " " -

i ¥ b 000100 O=DETARILED PRINTCUT OF ERRORS

¥ 1=SUMMARY ONLY

1, S 000040 TIGHT LOJP ON ERROR

.SBTTL BASIC DEFINITIONS
:#INITIAL ADDRESS OF THE STACK POINTER ¥xx 1200 %%

§TACK= 1200
: :BASIC DEFINITION OF ERROR CALL

.EQUIV EMT,ERROR
.EQUIV IO0T,SCOPE ; ;BRSIC DEFINITION OF SCOPE CALL

; *MISCELLANEOUS DEF INITIONS

HT= 11 . :CODE FOR HORIZONTAL TAB

LF= 12 ::CODE FOR LINE FEED

CR= 15 ::CODE FOR CARRIAGE RETURN

CRLF= 200 : 1CODE FOR CARRIAGE RETURN-LINE FEED
PS= 177776 : 1PROCESSOR STATUS WORD

S=

.EQUIV PS,PSK
STKLMT= 177774
PIRG= 177772
DSWR= 177570
DDISP= 177570

;3 STACK LIMIT REGISTER

; ; PROGRAM INTERRUPT REQUEST REGISTER
; ; HARDWARE SWITCH REGISTER

; ; HARDWARE DISPLAY REGISTER

- ¥GENERAL PURPOSE REGISTER DEFINITIONS
RO= %0 - :GENERAL REGISTER
Ri= %1 : 1GENERAL REGISTER
R2= %2 : 'GENERAL REGISTER
R3= %3 : 1GENERAL REGISTER
RY4= o : 1GENERAL REGISTER
RG= %5 : 'GENERAL REGISTER

SEG_0003
SEQ 0023
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57 000006
S8 000007
S9 000006
60 000co7
El
&2
b3 000000
b4 000040
) 000100
6B 000140
67 000200
68 000240
69 000300
70 000340
71
72
73 100000
74 040000

020000
76 010000
77 004000
78 002000
79 001000
80 000400
8l 000200
ge 000100
83 000040
84 000020
85 000010
86 000004
87 000002
88 000001
89
30
91
92
93
4
95
9%
97
%8
99
100
101 100000
102 040000
103 020000
104 010000
105 004000
106 0020
107 001000
108 000400

000020

LOZ2

02-SEP-77 22:41 PAGE 2

Rb= 6 : :GENERAL REGISTER
R7= %7 : 'GENERAL REGISTER
SP= %6 :1STACK POINTER
PC= %7 : 'PROGRAM COUNTER
. ¥PRIORITY LEVEL DEFINITIONS

PRO= O s :PRIORITY LEVEL O
PRI= 40 ,,anonxrv LEVEL 1
PR2= 100 s PRIORITY LEVEL 2
PR3= 140 : 'PRIORITY LEVEL 3
PRY= 200 ; iPRIORITY LEVEL 4
PRS= 240 :PRIORITY LEVEL 5
PRE= 300 : 'PRIORITY LEVEL b
PR7= 340 : PRIORITY LEVEL 7
. ¥"SWITCH REGISTER™ SWITCH DEFINITIONS
dWiS= 100000

SWl4= 40000

SWi3= 20000

SWl2= 10000

SWll= 4000

SWiD= 2000

SW09= 1000

SW08= 400

SW07= 200

SWie= 100

SW0S= 40

SW04= 20

SWo3= 10

SWie= 4

SWol= 2

SWi0= |

_EQUIV SWO9, SW9

EQUIV SWOB.SW8

EQUIV SWO7,SW?7

EQUIV SW06, SW6

EQUIV SWOS, SWS

EQUIV SWO4. SW4

EQUIV SWO03)SW3

EQUIV SW02)SW2

EQUIV SWOI.SWI1

"EQUIV SW00. SWO

. ¥DATA BIT osrxnrrxons (BITOO TO BITIS)
BIT1S= 1000
BIT14= qouon
BIT13= 20000
BITi2= 10000
BIT1l= 4000
BIT10= 2000
BIT09= 1000

BITO8= 400
BIT07= 200

BITOb= 100

BITOS= 40

BITO4= 20

SEG_0004
SEQ 0024
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000001

000004

000240

076600
000352
000346
0003s0
000222

00C100
000101
000102
000103

MACY11 30(1046)

BASIC DEFINITIONS

BITO3=
BITO2=
BITDI’
BIT
.EQU V
.EQUIV
.EQUIV
.EQUIV
. ou v
.EQUIV
.EQUIV

.EQUIV

ERRVE

10

BIT07,BIT7
BITO6,BITH
1705,BIT5
ITO4,BITY
§T03 BIT3
I

102,BIT2
101,BITI
BITOO, BITO

RESVEC- 10
TBITVEC=14
TRTVEC= 14

02-SEP-77 22:41 PAGE 3

MO2
SEG_000S
SEG 0025

iBﬂSIC “CPU“ TRAP VECTOR R?DRESSES

TIME OUT AND OTHER ERRORS
,,gggsgggo AND ILLEGAL INSTRUCTIONS
: : TRACE TRAP
: BREAKPOINT TRAP (BPT)

c4
EMTVEC= 30
TRAPVEC=34

,,INPUT/OUTPUT TRAP (IOT) *%SCOPE*x

; POKER

FRIL
,,EHULRTOR TRAP (EMT) %**ERRORx%x*
,,"TRRP“ RAP

TKVEC=
TPVEC=

60
b4

PIRQVEC=24C
iMED CODES
USE IS RS FOLLOWS:

W W S S EEEE e Ee e e

LR B B B 8 B 8 §

MED=
WINIT=
WSR=
WNUR=
ke

LOGJAM=
LOGSVC=
LOGPBA=
LOGCUR= 1

:TTY KEYBORRD VECTOR
: 1TTY PRINTER VECTOR
' 1PROGRAM INTERRUPT REQUEST VECTOR

READING: WRITING:
A MOV DATA, RO

MED RXXX MED ,WXXX "

MOV RO, RESULT e

076600 : OPCODE

352 :BM "INIT" SUBR, RO=FLAGS FOR FUNCTION

346 :BM "SR” (SHIFT REGISTER, WRITE ONLY)
350 :BM “NUA™ (NEXT MICROADDRESS, WRITE ONLY BIT¢14:03))
022 :BM “WHAMI"
222 :

: THE FOLLOWING ARE READ-ONLY IN THE CSP:

100 :CSPO0: LOG JAM

101 :CSP01: LOG SERVICE

102 :CSP02: LOG PHYS BUS ADDR

103 :CSP03: LOG CURRENT MICROADDRESS




POP-11/60 FP11-E HARDWARE DIAGNOSTIC

DOFPER.P11

e09

0e-SEP-77 17:50

000066
000266

000144
000344
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