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.REM 4

IDENTIFICATION

PRODUCT CODE:  AC-F630D-M(

PRODUCT NAME: CKFPADO FP11F FLTG PNT PRT A
DATE CREATED:  OCTOBER, 1981

MAINTAINER: DIAGNOSTIC ENGINEERING
AUTHOR : DAN MILLEVILLE

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT
BY DIGITAL EQUIPMENT  CORPORATION. DIGITAL  EQUIPMENT
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT
MAY OCCUR IN THIS MANUAL.

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITAL'S
COPYRIGHT NCTICc) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL.

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
NOT SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1979, 1982 BY DIGITAL EQUIPMENT CORPORATION
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46
4; HISTORY
‘ -------
49 NO CHANGES TO THE 11/34 FLOATING POINT DIAGNOSTIC PART 'A' WERE
29 FOUND TO BE NEEDED TO ADAPT 1T FOR USE ON THE 11/44.,
5 THE FOLLOWING WAS ADDED TO THE 11/34 FLOATING POINT DIAGNOSTIC
33 TO MAKE THE PART 'B' COVER THE 11/44:
&
55 1. TEST 22 - PROCESSOR LOOKS TO SEE IF APT IS CON-
56 TROLLING THE TEST, AND IF IT IS, CHECKS TO SEE
57 IF THE USER HAS SELECTED THIS TEST BY CHECKING
58 BIT 7 IN THE SWITCH REGISTER. IT HAS ALSO BEEN
59 CHANGED SO THAT IF BIT 7 IS *ONE+, THE CODE WILL
29 SELECT THE TEST.
62 THE FOLLOWING WAS ADDED TO THE 11/34 FLOATING POINT DIAGNOSTIC
gz TO MAKE THE PART 'C' COVER THE 11/44:
65 1. TEST 76 - CHECKS THAT FP PROCESSOR DOESN'T ACCESS
66 D-SPACE UNTIL CONDITIONS WARRANT.
68 2. TESTS 77 THROUGH 106 - CHECK THAT SR1 MATCHES
69 WHAT ACTUALLY HAPPENED TO THE REGISTER OF THE
70 INSTRUCTION, AND THAT THE VALUE OF AUTO INCREMENT
;; /DECREMENT WAS PROPER.
73 ALL THREE PARTS WERE RE-RELEASED WITH A NEW SYSMAC THAT CHECKS
74 BIT 0 OF THE CPU ERROR REGISTER (POWER MONITOR BIT). THE ADDITIONS
75 WERE MADE IN THE SCOPE ROUTINE, EXECUTED AT THE BEGINNING OF
76 EACH TEST. IF THE BIT BECOMES SET, AN ERROR IS CALLED FROM THE
77 SCOPE ROUTINE. THE BIT IS CLEARED, AND THE TEST IS CONTINUED.
78 IF THE BIT BECOMES SET IN THE MIDDLE OF A TEST, AND AN ERROR OCCURS
79 FOR ANY REASON, THE ERROR ROUTINE WILL CALL *TWO* ERRORS, THE POWER
80 MONITOR BIT ERROR FIRST, THEN THE ERROR ORIGINALLY CALLED. IN
21 ADDITION, THE SREAD ROUTINE NOW CHECKS FOR A RANDOMLY INPUTED “Q
82 BEFORE A *S IS TYPED. THIS BECAME NECESSARY WITH CERTAIN DATA
gf CONNECTIONS OF SOME SYSTEMS.
gg THE FOLLOWING WAS ADDED TO PART 'D':
87 THE ABILITY OF THE PROGRAM TO PRINT AN END-OF-PASS MESSAGE ONLY EVERY
88 1000TH PASS. EOP MESSAGES CAN BE DISABLED ALTOGETHER BY TYPING ANY KEY,
89 AND CAN BE REENABLED BY AGAIN TYPING ANY KEV. THIS IS A PAPER-SAVING
90 ADDITION WHEN THE DIAGNOSTIC IS TO BE RUN OVERNIGHT WITH A MARD COPY
91 TERMINAL, NOT TO MENTION TURNING THE DIAGNOSTIC INTO A HARDWARE INTENSIVE

9?2 TEST INSTEAD OF A TEST OF THE TERMINAL.
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159 1. ABSTRA(CT

15 -

139

140 THE THREE PROGRAMS:

161

6 CKFPADO CKFPBCO CKFPCDO

14

L4 ARE DESIGN TO DETECT AND REPORT LOGIC FAULTS IN THE
145 PDP 11/44 FP11-F FLOATING POINT PROCESSOR. THE
146 DESIGN IS AN ATTEMPT TO REACH ALL ROM STATES, TAKE
147 ALL BRANCH MICRO TESTS (BUT'S) AND VERIFY ALL THE
148 LOGIC. THEY CONSIST OF 157 (OCT) INDJVIDUAL TESTS

SEQUENCED TO DETECT AND ATTEMPT TO IDENTIFY FAULTS
WITH A MINIMUM HARDWARE OR SOFTWARE LEVEL. THE
TESTS ARE PARTIONED INTO THREE STAND-ALONE PROGRAMS
CESCRIBED BELOW.

NOTE THAT ERROR REPORTS IN THESE PROGRAMS ARE BASED
UPON THE KNOWLEDGE THAT ALL PREVIOUS TESTS HAVE BEEN
RUN AND IN MOST CASE THAT THERE IS ONLY A SINGLE
POINT FAULT IN THE FP11-F. IF THE PROGRAMS OR TESTS
ARE gO}ERUN IN ORDER THEN ERROR MESSAGES MAY NOT BE
ACCURATE.

A. CKFPADO
(KFPADQ TESTS:

LDFPS

STFPS

CFCC

g;g;' SETD, SETI AND SETL

LDF AND LDD (ALL SOURCE MODES)

STD (MODE O AND 1)

ADDF, ADDD AND SUBD (MOST CONDITIONS)

8. CKFPBCO
CKFPBCC TESTS:

ADDF, ADDD AND SUFD (ALL CONDITIONS NOT
TESTED IN CKFPADO)
CMPD AND CMPF

DIVD AND DIVF
MULD AND MULF
MODD AND MODF
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2.1

2.2

2.3

C. CKFPCDO
CKFFCDO TESTS:

STF _AND STD (ALL MODES)

STCFD AND  STCDF

CLRD AND CLRF

NEGF AND NEGD

ABSF AND ABSD

TSTF AND TSTD

NEGF ., ABSF AND TSTF (ALL SOURCE MODES)
NEGF, ABSF AND TSTF (ALL SOURCE MODES)
LDFPS (ALL SOURCE MODES)

LDCIF AND LDCLF

LDCID AND LDCLD

LDEXP

STFPS (ALL DESTINATION MODES)

STCFL AND STCFI

STCDL AND ST(DI

STEXP

STST

REQUIREMENTS

EQUIPMENT

A PDP 11/44 (WITH OR WITHOUT CONSOLE), LA30 (OR
EQUIVALENT) AND AN FP11-F FLOATING POINT PROCESSOR.
NOTE THAT A SPECIAL INTERRUPTS TEST MODULE IS BEING
DESIGNED FOR USE IN THE MANUFACTURING ENVIRONMENT.
WHEN THIS DEVICE IS PRESENT THE PROGRAM CKFPBCO WILL
MAKE USE OF IT TO TEST THE FPP INTERRUPT ON BUS
REQUEST FUNCTIONS.

STORAGE

ALL THREE PROGRAM REQUIRE A MEMORY SYSTEM OF AT
LEAST 16K TO LCAD AND RUN.

PRELIMINARY PROGRAMS

THESE THREE DIAGNOSTICS WILL ASSUME THAT THE PDP
11,44 CENTRAL PROCESSOR IS FAULTLESS, THEREFORE WHEN
IN DOUBT RUN THE PDP 11/44 PROCESSOR DIAGNOSTICS
BEFORE THESE FP11-F DIAGNOSTICS.

LOADING PROCEDURE

THE PROGRAMS WILL BE SUPPLIED ON THE  11/44
DIAGNOSTIC MEDIA. REFER TO THE XXDP OPERATING
MANUAL FOR FURTHER INFORMATION.

SEQUENCE

g
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1

SUMMARY  EVEN IF
APPLIES ONLY 10

4. STARTING PROCEDURE
4.1 CONTROL SWITCH SETTINGS
SEE SECTION 5.1
4.2 PROGRAM AND OPERATOR ACTION
1, LOAD PROGRAM INTO MEMORY
2. LOAD ADDRESS 200
3. SET CONSOLE SWITCHES (IF CONSOLE IS PRESENT)
4. PRESS START
ON FIRST PASS THE PROGRAM
WwILL IDENTIFY ITSELF. NOTE THAT IF THERE IS
NO PHYSICAL CONSOLE THE PROGRAM WILL REQUEST
THE OPERATOR FOR INITIAL VALUE FOR THE
SOF TWARE SWITCH REGISTER (SEE SECTION 8.5).
IF RUNNING UNDER ACT, APT OR CHAIN THIS DOES
NOT APPLY.
5. THE PROGRAM WILL LOOP AND AN END OF PASS AND
ERROR SUMMARY WILL BE TYPED AT THE END OF
EVERY PASS.
5. OPERATING PROCEDURE
5.1 OPERATIONAL SWITCH SETTINGS
THE SWITCH SETTING ARE:
OCTAL
SW<15>=1. .. 100000 HALT ON ERROR
SW<14>=1. .. 40000 LOOP ON CURRENT TEST
SW<13>=1... 20000 INHIBIT ERROR TYPE OUTS
Sw<12>=1. .. 10000 INHIBIT T-BIT TRAPPING
Sw<11>=1. .. 4000 INHIBIT ITERATIONS
SW<10>=1. .. 2000 RING TTY BELL ON ERROR
SW<o>=1. ... 1000 LOOP ON ERROR
SWw<B>=1.... 400 LOOP ON TEST SPECIFIED IN SW<6>
THROUGH SW<0>
Sw<7>=1.. .. 200 PRINT  ERROR
SW<13>=1,  THIS
PROGRAM CKFPADO.
SW<7>=1.... 200 SELECT CGRRECT INTERRUPT TEST IN

PROGRAM (KFPBC(O.

SEQUENCE

&
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286 6. ERRORS

8 . me=—es

288

%gg 6.1 SUMMARIES

291 IN PROGRAM CKFPADQ TESTS 1 AND 11 HAVE A SPELIAL
292 ERROR SUMMARY FEATURE. THESE TWwO TEST RUN MANY
293 TEST PATTERNS THROUGH THE LOGIC. AFTER AN ERROR
294 1S ENCOUNTERED, ONLY THE FIRST FIVE ERRORS ARE
295 REPORTED (TYPED ON THE TTY), EVERY ERROR THOUGH IS
296 LOGGED AND AN ERRCR SUMMARY IS PRINTED WHEN THE
297 TEST IS COMPLETE. NOTE THAT [If SW<13>=1, THIS
298 SUMMARY WILL NOT BE TYPED UNLESS SW<7>=1, [N OTHER
299 WORDS TO GET JUST AN ERROR SUMMARY FROM EITHER OF
300 THESE TWO TESTS 1 AND 11 IN PROGRAM CKFPADO BOTH
%8; SWITCHES 13 AND 7 MUST = 1.

ggz 6.2 ERROR RECOVERY

305 SW<15:$>=0...  MCST ERRORS WILL CAUSE EXECUTION TO
306 GO TO THE START OF THE NEXT TEST
3C7 AFTER THE MESSAGE IS TYPED. A FEW
308 TESTS ARE IN SECTIONS. IN THESE
309 TESTS AN ERROR WILL CAUSE EXECUTION

TO GO TO THE NEXT SECTION AFTER THE
MESSAGE IS TYRED.

SwW<15>=1..,. THE PROGRAM WILL HALT AFTER TYPING
THE ERROR MESSAGE. PRESSING THE
CONSOLE CONTINUE WILL CAUSE  THE
PROGRAM TO CONTINUE AS IF SW<15>=0.

7 RESTRICTIONS
NONE

8 MISCELLANEDYS

8.1  EXECUTION TIMES

PURLPUROININVPORINUND = = d ad o b =D =3 b —

LESS THAN 10 SECONDS FOR EACH PROGRAM ON ANY PASS.
8.2 STACK POINTER

THE STACK POINTER IS INITIALIZED TO 1100 IN EACH OF
THE THREE PROGRAMS.

8.3 PASS COUNT

THE PROGRAM MAKES ONE PASS FOR EACH END OF PASS
MESSAGE TYPED. THE END OF PASS MESSAGE DESCRIBES
THE TOTAL NUMBER OF PASSES COMPLETED AND THE TOTAL
NUMBER OF ERRORS SINCE THE LAST END OF PASS MESSAGE.

LN U A A N g Ul g g Lt 1Uad LN U U U N A N LN LN U U AN U N G U A U
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8.4

8.5

8.6

8.7

1

T-B]IT TRAPPING

IF SW<12>=0 EACH PROCRAM WIL
ON EVERY OTHER PASS., FI
TRACE TRAPS. NOTE SW<12>=1

SOF TWARE SWITCH REGISTER

EACH OF THE THREE PROGRAMS WILL RUN WITH OR WITHOUT
A CONSOLE SWITCH REGISTER. IF A PHYSICAL CONSOLE
SWITCH REGISTER 1S PRESENT ON THE SYSTEM, THEN THESE
PROGRAMS WILL GO AHEAD AND USE IT FOR THE SWITCH
FUNCTIONS DESCRIBED IN 5.1 ABOVE. IF HOWEVER THERE
IS NO (CONSOLE SWITCH REGISTER ON THE SYSTEM A
SOFTWARE SWITCH REGISTER WILL BE  USED. THIS
SOFTWARE SWITCH REGISTER CAN BE EXAMINED OR MODIFIED
AT ANY TIME BY THE USER IF HE TYPES CONTROL G WHILE
THE PROGRAM IS RUNNING, THIS CONTROL G WILL CAUSE
THE CONTENTS OF THE SOFTWARE SWITCH REGISTER TO BE
TYPED ON THE TTY AND ASK THE USER FOR A NEW VALUE.
WHEN THE USER TYPES A VALUE AND CARRIAGE RETURN THEN
THE PROGRAM WILL RESUME TESTING AT THE SAME POINT AT
WHICH IT LEFT OFF WHEN THE USER TYPED CONTROL G.
NOTE THAT WHEN NOT RUNNING UNDER ACT, APT OR CHAIN
THE USER WILL BE ASKED FOR A SOFTWARE SWITCH
REGISTER ~ VALUE  AFTER LOADING ADDRESS 200 AND
STARTING THE PROGRAM THE FIRST TIME THE PROGRAM IS
RUN AFTER LOADING (ONLY [IF NO CONSOLE SWIT(H
REGISTER IS ON THE SYSTEM).

L RUN WITH TRACE TRAPS
RST PASS WILL NOT ENABLE
DISABLES T-BIT TRAPS.

INTERRUPTS TEST

IN PROGRAM CKFPBCO THERE IS A SPECIAL TEST FOR
CHECKING THE CORRECT FLOWS OF THE FPP. THIS TEST
CAN BE RUN ONLY IF A SPECIAL TEST MODULE IS IN THE
SYSTEM.  THIS MODULE WILL PROBABLY ONLY BE USED IN
MANUFACTUF _NG. IF THIS MODULE IS NOT IN THE SYSTEM
THIS TEST WILL AUTOMATICALLY BE DESELECTED. IF THIS
TEST MODULE IS ON THE SYSTEM AND SW<7>=1 THIS TEST
WILL BE RUN. IF SW</7>=0 THIS TEST WILL BE
DESELECTED.

ACT, APT AND XXDP COMPATIBILTY

THESE PRgg?AMS ARE FULLY COMPATIBLE WITH:

ACT
XXDP MONITOR AND CHAIN PROGRAMS.

SEQUENCE

&
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19¢ 9. PROGRAM DESCRIPTION
3% T
%gS TEST 1 LDFPS, STFPS AND DATA PATHS TEST

6 --------------------------------------
357
398 THIS IS A TEST OF THE LDFPS (LOAD FLOATING POINT
396 STATUS) AND STFPS (STORE 'LOATING POINT STATUS)
400 INSTRUCTIONS. A COUNT PATTERN IS GENERATED AND RUN
601 THROUGH THE FLOATING POINT STATUS REGISTER. THIS
402 WILL TEST THE 16-BIT TRl STATE BUS WHICH CONNECTS
403 THE CPU WITH THE FPP AND ALSO RUNS INTERNALLY WITHIN
404 THE FPP. ONLY DMO AND SMO ARE USED. NOTE THAT A
405 MASK MUST BE USED BECAUSE SOME OF THE FPS BITS
289 CANNOT BE SET.
408 ONLY THE FIRST FIVE ERRORS WILL BE  REPORTED
409 INDIVIDUALLY.  THIS IS TO PREVENT LOCKING OUT THE
410 COMPLETION OF THE TEST BECAUSE OF VIRTUALLY ENDLESS
411 NUMBER OF ERRORS. ONLY FIVE INDIVIDUAL ERRORS WILL
612 BE REPORTED THEN THE TEST WILL BE COMPLETED AND AN
2}2 ERROR SUMMARY GIVEN (SEE NOTE BELOW).
415 NOTE THAT THIS TEST KEEPS A DYNAMIC RECORD OF THE
416 LOGICAL 'AND' AND 'OR®' OF THE FAILING DATA PATTERNS.
617 THESE CAN BE VERY USEFUL IN DETERMINING STUCK BITS.
418 IF THE USER HAS THE INHIBIT ERROR TYPE OUT SWITCH
419 (SWR13) OFF, THEN THE USER WILL RECEIVE EACH
420 INDIVIDUAL ERROR MESSAGE PLUS AN ERROR SUMMARY AT
421 THE END OF THE TEST. INHIBITING ERROR PRINT OQUIT
422 WILL INHIBIT ERROR SUMMARY PRINT OUT, EXCEPT IN THE
423 CASE DESCRIBED BELOW. TO GET JUST THE ERROR SUMMARY
624 WITH NO INDIVIDUAL ERROR REPORTS, SET SWITCH
252 REGISTER BIT13 AND SWITCH REGISTER BIT7 BOTH ON.
427 TEST 2 CFCC TEST
&8  eses==  eccsssse-
429
430 THIS IS A TEST OF THE COPY CONDITION  CODES
431 INSTRUCTION, CFCC.
432
433
2%% TEST 3 SETF, SETD, SETI AND SETL TEST
436
637 THIS IS A TEST OF THE SETF, SETD, SETI AND SETL
438 INSTRUCTIONS. EACH INSTRUCTION IS EXECUTED WITH THE
439 FPS CONTAINING ALL ONES AND ALSO WITH THE FPS CLEAR.

440 THE RESULT OF EACH SITUATION IS CHECKED.
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TLLEGAL FPP OP CODES AND STST TEST

THIS IS A TEST OF THE FPP OPERATION CODES:

170003
170004

170010
170013
170014

170077

THESE ARE ILLEGAL INSTRUCTIONS AND WITH INTERRUPTS
ENABLED SHOULD CAUSE A TRAP TO 244. ALSO TESTED
HERE IS THE INSTRUCTION: STST R1, WHICH SHOULD PUT
THE FEC CODE 2 IN R1, AFTER ANY OF THE ABOVE OP
CODES IS EXECUTED.

FID, INTERRUPT DISABLE, BIT TEST

THIS IS A TEST OF FPS BIT 14 (FID) OR FLOATING
INTERRUPT  DISABLE. AN JLLEGAL INSTRUCTION IS
EXECUTED WITH FID=1. NO INTERRUPT SHOULD OCCUR.

LDD AND STD, WITH SRC AND DST MODE 1, TEST

THIS IS A TEST OF BOTH THE INSTRUCTION:

LDD (RO) ,ACO
AND THE INSTRUCTION:
ST ACO, (RO) MOST OF THE

FAJLURES ARE [SOLATED TO THE SRC OR DST FLOWS. NOTE
THAT THE INTEGRITY OF ACO HAS NOT BEEN ASSURED.
THiS MEANS THAT IN SOME CASES IT WILL BE IMPOSSIBLE
TO ISOLATE CERTAIN DATA PATTERN FAILURES TO EITHER
THE FLOWS OR THIS ACCUMULATOR.

FSRC MODE O TEST

- e G G e i A S S S A W S

THIS 1S A TEST OF FSRC MODE ZERO USING THE LDD AND
LDF INSTRUCTIONS.

FDST MODE O TEST

THIS IS A TEST OF THE STORE INSTRUCTIONS, STD AND
STF, WITH FDST MODE 0.

SEQUENCE

10
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TEST 1

ACCUMULATORS DATA PATTERNS TEST

THIS IS A TEST OF THE FLOATING POINT PRCCESSOR
ACCUMULATORS.

EACH ACCUMULATOR IS TESTED IN TWO WAYS:
1 TEST PATTERN GENERATED 8Y FLOATING A
ONE ACROSS A FIELD OF ZEROES.
2 TEST PATTERN GENERATED BY FLOATING A
ZERO ACROSS A FIELD OF ONES

EACH OF ACCUMULATORS ACO THROUGH AC5 IS TESTED.

NOTE THAT THIS TEST KEEPS A DYNAMIC RECORD OF THE
LOGICAL 'AND' AND °‘OR' OF THE FAILING DATA PATTERNS.
THESE CAN BE VERY USEFUL IN DETERMINING STUCK BITS.
IF THE USER HAS THE INHIBIT ERROR TYPE OUT SWITCH
(SWR13) OFF, THEN THE USER WILL RECEIVE EACH
INDIVIDUAL ERROR MESSAGE PLUS AN ERROR SUMMARY AT
THE END OF THE TEST.  INHIBITING ERROR PRINT OUT
WILL INHIBIT ERROR SUMMARY PRINT OUT, EXCEPT IN THE
CASE DESCRIBED BELOW. TO GET JUST THE ERROR SUMMARY
WITH NO INDIVIDUAL ERROR REPORTS, SET SWITCH
REGISTER BIT13 AND SWITCH REGISTER BIT? BOTH ON.

THE FOLLOWING PROCEDURE 1S PRESENTED TO AID THE
TROUBLE SHOOTER IN SITUATIONS WHERE AM2901 CHIP
ISOLATION IS ATTEMPTED.

WARNING: THIS PROCEDURE ASSUMES THAT THE FAULT IS
IN ONE OF THE AM2901 CHIPS. THIS ASSUMPTION IS NOT
NECESSARILY VALID IN ALL SITUATIONS. T REMAINS TO
BE SEEN WHAT NUMBER OF FAILURES (AN
PROBABLILISTICALLY ASSOCIATED WITH THEM. NOTE ALSO
THAT  THIS INFORMATION SHOULD NOT BE TAKEN AS
ABSOLUTE, THAT IS THIS INFORMATION IS THE AUTHOR'S
SUGGESTION FOR ACHIEVING ISOLATION WHEN CHIP LEVEL
REPAIR IS NECESSARY.

WHEN THIS TEST HAS FINISHED RUNNING, IF ERRORS HAVE
OCCURRED, AN ERROR SUMMARY WILL BE TYPED. THUS
SUNMARY WILL CONSIST OF TWO IMPORTANT GUANTITIES:
A. FOUR SIXTEEN BIT NUMBERS LABELED THE
LOGICAL 'AND' ('«') OF THE FAILING
DATA PATTERNS.
8. FOUR SIXTEEN BIT NUMBERS LABELED THE
LOGICAL 'OR' ('+') OF THE FAILING
DATA PATTERNS.

SEQUENCE

1M
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S A BIT STUCK HIGH IN THE HARDWARE WILL SHOW UP AS A 0
%% IN THAT BIT POSITION OF THE 'OR' OF THE FAILING DATA
gbg PATTERNS.
4
566 A BIT STUCK LOW IN THE HARDWARE WILL SHOW UP AS # 1
567 IN THAT BIT POSITION OF THE 'AND' OF THE FAILING
548 DATA PATTERNS.
549
550 THUS IF A FAILURE OCCURS:
A. STUCK HIGHS WILL SHOW AS 0'S IN THE
'OR' PATTERN.
8. STUCK LOWS WILL SHOW AS 1'S IN THE

'AND' PATTERN.

IF THE FAILURE IS INTERMITTANT THEN THIS PROCEDURE WILL
STILL APPLY!! IF THE FAILURE MOVES FROM ONE BIT TO
ANOTHER, OR FROM ONE GROUP OF BITS TO ANOTHER GROUP
QF BITS THEN THE FAULT WILL PROBABLY NOT SHOW UP IN

(L TV IV LN, TV, IV IV IV [V ]
VA WVLUAUAVAALUL
OO0 ~JOM N S iy —

560 THE 'AND' OR THE °'OR' PATTERNS; IN THIS CASE THE
561 "AND' PATTERN WILL BE ALL 0'S AND THE 'OR’ PATTERN
562 WILL BE ALL 1°'S. WHEN THIS OCCURS SOME OTHER METHOD
5¢3 OF REPAIR MUST BE FOUND (SUCH AS INSPECTION OF EACH
564 INDIVIDUAL ERROR REPORT RATHER THAN USING THE
ggg SUMMARY) .
567 MAP THE FOLLOWING NOTATION ONTO EACH BIT POSITION IN
568 THE ‘'AND' AND THE 'OR' PATTERNS WHICH ARF TYPED IN
398 THE ERROR SUMMARY.
571 A15,A14,...A1,AQ 815.,814,...81,B0
€15.C14,...C1,C0 015,D14,...C1,C0

IN THIS NOTATION A15 THROUGH AQ IS THE FIRST OF [HE
FOUR 16 BIT OCTAL NUMBERS TYPED, B15 THROUGH BO IS
THE SECOND, ETC.

THIS TABLE SHOWS THE CORRESPONDING AM2901 CHIP ('E’
NUMBER) WHICH IS RESPONSIBLE FOR EACH BIT POSITIGN
USING THE ABOVE NOTATION. NOTE THAT ECO'S TO THE
HARDWARE MIGHT MAKE THIS TABLE OBSOLETE IF IT IS NOT
UP DATED. NOTE ALSO THAT THERE ARE FOUR BITS FOR
EACH AM2901 CHIP:

N AN AVIVAAVAWILAWLY
OO0 N N NN~NN NN
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1

BITS AM2901 CHIP NUMBER
A15.A14,A13,A12 E37
A11.A10 A9 A8 E4S
A7.A6.AS, A4 E34
A3.A2.A1.AQ 42
B15.814,813,812 £33
B11.810.89,88 £41
87.86.85,84 £36
B3.82.81.80 E44
€15,C14.,€13.€12 E35
€11.¢10.¢9.¢ 8 43
€7.C6.C5.Ch E38
€3.¢2.€1.¢0 £46
015,014.D13,D12 E39
011.010.09.D8 E47
07.06.05.D4 E40
D3.02.D1.D0 E48

NOW FIVE IMPORTANT CASES WHICH WILL ARRISE WHEN A

FAULTY AM29071 IS PRESENT CAN BE DESCRIBED:

1

.)

IF ONLY ONE BIT OF THE 64 BITS IS INCORRECT
THE (HIP INDICATED IN THE ABOVE TABLE IS
MOST PROBABLY AT FAULT. BUT IF THAT CHIP IS
&Ei%Ag?? ?gD THE ERROR PERSISTS THEN SUPPOSE

LN WHERE 'L" IS A, B, CORD
AND N IS 15, 14, ... OR 0

THEN IN GENERAL ANY OF THE FOUR CHIPS
RESPONSIBLE FOR AN, BN, CN OR DN COULD BE AT
FAULT, WITH LN BEING MOST PROBABLE.

FOR EXAMPLE IF BIT C12 IS FAULTY,

THEN CHIP E79 IS THE MOST

PROBABLE SOURCE OF THE ERROR. IF REPAIRING
THAT CHIP DOES NOT REMOVE THE FAULT THEN TRY
EACH OF THE CHIPS ASSOCIATED WITH BITS A1Z2,
B12 AND D12 SHOULD BE TRIED WITH EQUAL
PROBABILITY OF THE FAULT BEING IN ANY ONE OF

THESE OTHER THREE CHIPS, TRY CHIPS E61, E86 AND E78.

SEQUENCE

13
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B ¢
MACRO M1113 20-0CT-81 08:47 PAGE 15

TEST 12

2.) IF THERE ARE FOUR CONSECUTIVE BITS IN ERROR,
FOLLOWING THE PATTERN:

LN, LN+1, LN+#2 AND LN+3 WHERE ‘L' IS A, B, ( CRD

N=0, 4, 8 OR '/

THEN THE ABOVE  TABLE  SHOULD  DIRECTLY
IDENTIFY THE FAILING CHIP,

3.) IF FOUR BITS ARE DROPPED WHICH FIT THE
PATTERN:
Gz.OBN, CN AND DN WHERE N=15, 14, ... OR 0

THEN ANY ONE OF THE FOUR CHIPS ASSOCIATED
WITH EACH OF THE BITS AN, 8N, (N AND DN
COULD BE AT FAULT WITH EQUAL PROBABILITY.

4.) IF 16 BITS ARE IN ERROR, FITTING THE
PATTERN:

AN, AN+1, AN+2, AN+3 WHERE N=0, 4, 8 OR 12
BN, BN+1, BN+2, BN+3
CN, CN+1, CN+2, CN+3

AND
DN, DN+1, DN+2, AN43

THEN ANY ONE OF THE FOUR CHIPS ASSOCIATED
WITH THESE BITS COULD BE AT FAULT WITH EQUAL
PROBABILITY.

5.) IF THE FAILING BIT PATTERNS DISPLAYED IN THE
'AND® AND THE °'OR' DATA TYPED IN THE SUMMARY
DOES NOT CONFORM EXPLICITELY TO ANY OF THE
ABOVE PATTERNS, THEN THE TROUBLE SHOOTER
MUST INTUITIVELY TRY TO FIND WHICH OF THE
ABOVE CASES (1 THROUGH 4) IS A 'BEST FIT' OF
THE SYMPTOMS.

FPP ACCUMULATORS DUAL ADDRESS TEST

A A T W A A T A A ah b fuk S il i i e e S S e S S A A - .

THIS TEST PERFORMS A DUAL ADDRESSING TEST ON THE
FLOATING ACCUMULATORS. NOTE THAT ACCUMULATOR ZERO
IS USED TO ACCESS ALL THE OTHERS.

FSRC MODE O WITH ILLEGAL ACCUMULATOR TEST

- S N e R R YR U A W S T A A A W D D S S e e A e e S e e

THIS IS A TEST OF FSRC MODE O WITH ACCUMULATORS 6
AND 7. USE OF EITHER OF THESE NON-EXISTENT
ACCUMULATORS SHOULD RESULT IN A TRAP TO 244 WITH
FEC=2 (ILLEGAL FPP INSTRUCTION).

SEQUENCE

L
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686
687
688
689
690
691
692
693
694
695
696
€97
698
699
700
701
702
703
704
705
706
707
708
709
710
7N
712
713
714
715
716
217
718
719

cC 2
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FSRC MODE 2 TEST

- Y S A e G o

THIS IS A TEST OF FSRC MODE 2. AUTO INCREMENT MODE.
FSRC MODE & TEST

THIS IS A TEST OF FSRC MODE &4, AUTO DECREMENT MODE.
FSRC MODE 2, WITH FD=0, TEST

THIS IS A TEST OF FSRC MODE 2 WITH FD=0. (AUTO
INCREMENT)

FSRC MODE 2 WITH GR7, IMMEDIATE MODE, TEST

- W G e de G S e S e S e e e S S b S e W el S . D e b A .

THIS 1S A TEST OF FSRC MODE 2 USING GR7 (THE PC).
THIS IS IMMEDIATE MODE.

FSRC MODE 3 TEST

S A W T P D W

THIS IS A TEST OF FSRC MODE 3, AUTO INCREMENT
DEFERRED

FSRC MODE 5 TEST

- YR P P W P E G S -

THIS IS A TEST OF FSRC MODE 5, AUTO DECREMENT
DEFERRED.

FSRC MODE 6 TEST

THIS IS A TEST OF FSRC MODE 6., INDEX MODE
FSRC MODE 7 TEST

THIS IS A TEST OF FSRC MODE 7, INDEX DEFERRED MODE.
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;%2 TEST 24 (BUT EZBT Y8),(BUT ENBT) AND (BUT FIUV) TEST
e msma s oen me ou i
731

732 THIS IS A TEST OF THE (BUT EZBT Y8) FORK, THE (BuT
733 ENBT)  FORK  AND (BUT FlIUV) FORK IN THE LOAD
734 INSTRUCTION FLOWS.

735 EACH OF THE PATTERNS:

736

737 0

738 +NUM

739 =NUM

;L? -0

4

7642 1S LOADED TWICE, ONCE WITH A(>0 THEN WITH A(=0.
743 AFTER EACH LOAD THE FPS IS CHECK TO INSURE THAT
;:g (ONTROL WAS PASSED THROUGH WITH THE FORKS PROPERLY.
;29 TEST 25 ADDF ,ADDD,SUBF AND SUBD WITH FSRC=A(C=0 TEST
748

;gg THIS IS A TEST OF ADD AND SUB WITH FSRC=A(=0

751 TEST 26 ADDD AND SUB WITH FSR(=0
T s

;gg THIS IS A TEST OF ADD AND SUB WITH FSRC-0.

756 TEST 27 SUBD WITH AC=0 TEST

g T e

759 THIS IS A TEST OF SUBD WITH AC=0. BOTH POSITIVE AND
;g? NEGATIVE FSRC'S ARE TRIED.

762 TEST 30 ADDD WITH AC=0 TEST

s  wsssses esssssccccccscsecee-

764

;22 POSITIVE AND NEGATIVE FSRC'S ARE TRIED.

;gg TEST 31 ADDF AND ADDD WITH E(AC)=E(FSRC) AND (BUT FT) TEST
769

770 THIS IS A TEST OF THE ADD INSTRUCTION WITH THE
44! OPFRANDS HAVING EQUAL EXPONENTS. THE (BUF FT) FORK
;;g IN THE ROUND/TRUNK FLOWS IS ALSO TESTED.

;;g TEST 32 ADDF AND ADDD WITH E(AC) LESS THAN E(FSRC) TEST
776

777 THIS IS ATEST OF THE ADDD AND ADDF INSTRUCTIONS AND
778 THE ALIGN AC ALGORITHM FLOWS. THE CONSTANT (25 FOR
79 FLOATING, 57 FOR DOUBLE) USED IS CHECKED. THEN
780 SIMPLE AND WORST <CASE AL.GNMENT SITUATIONS ARE

781 TRIED. NOTE E(AC) IS LESS THEN E(FSR(C)
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8 TEST 33 ADDF AND ADDD WITH E(AC) GRFATER THAN E(FSRC) TEST
784

785 THIS IS A TEST OF THE ADDD AND ADDF INSTRUCTIONS AND
786 THE ALIGN FSRC ALGORITHM FLOWS. FIRST THE CONSTANT
787 USED IS CHECKED, THEN SIMPLE AND WORST  (ASE
788 ALIGNMENT SITUATIONS ARE TRIED. NOTE E(AC) 1S
789 GREATER THAN E(FSRC).

4} TEST 34 ADDD WITH NEGATVE OPRANDS TEST

793

794 THIS IS A TEST GF THt ADDD INSTRUCTION WITH NEGATIVE
795 OPERANDS.  EVERY (COMBINATION OF OPERAND SIGNS IS
796 TRIED.

797

798 TEST 35 suD TEST

799 emee=il eceeeee-

800

801 THIS IS A TEST OF THE SUBD INSTRUCTION. BOTH A
802 POSITIVE AND A NEGATIVE NUMBER IS SUBTRACTED FROM IT
83 SELF

805 TEST 36 NORMAL IZE ALGORITHM TEST

& T e

808 THIS IS A TEST OF THE NORMALIZE FLOW ALGORITHM. TwWO
809 PATTERNS ARE USED, FIRST THE MINIMUM SITUATION
810 REQUIRING ONE LEFT SHIFT AND THEN THE MAXIMUM

8i1 SITUATION REQUIRING 56 SHIFTS.
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8'; 10. LISTING

8 e===ee-

814 3

815 000214 MNUMBER=214

816 0C0001 PROGNUM-1

817 LIST ME

818 NLIST MD,MC,CND

900 Y RV LT RT ET AT RV AT A AV AY AT AT AT AT AT AT AT AY AP AT AT AT AV AV AT AY AL AT AT A7 A7 AY A ¥ LY &)
901 N L A A L A T Ry Ry I Y By Y T R T BV R T 2 BV RY 2V 2Y 2Y IV 2 XV 2 RY X
902

903

904 shmknrannnesrnannnnawt FEOP wnndknnnnnktnnnintwne

995 :

38? :.$EQP IS USED TO HANDLE THE END OF A PASS

ggg *ARGUMENTS ARE :

910 :1)  ADR -- WILL RETURN TO ADR IF NON-BLANK

g}; : WILL RETURN TO 200 IF BLANK

913 :2)  NUM -- SPECIFIES THE NUMBER OF PROGRAM PASSES

914 : BEFORE INDICATING AN END OF PROGRAM

3;2 : NOTE: IF BLANK IT DEFAULTS TO 1

917 :3) OPTION =~ SPECIFIES HOW THE END OF PROGRAM IS TO BE INDICATED.
918 : THE AVAILABLE ARGUMENTS AND THEIR INDICATIONS ARE:

919 : 1) BELL RING TTY BELL

920 ; 2) END TYPE "‘END PASS''

921 : 3) PASCNT TYPE "END PASS #XXXXX''

922 : WHERE XXXXX IS A DECIMAL NUMBER

923 : 4) ENDPAS IS THE NAME OF A MACRO THAT

924 : MUST BE DEFINED IN THE USERS

925 ; PROGRAM

926 ; 5) REPORT TYPE '‘END PASS #XXAXX TCTAL ERRORS

927 ; SINCE LAST REPORT YYYYY'"

353 ; WHERE XXXXX AND YYYYY ARE DECIMAL NUMBERS
23 : THE DEFAULT 1S NO INDICATION

932 24> INSTR1 == THIS WILL BE THE FIRST INSTRUCTION IF NON-BLANK

g%z : SCOPE WILL BE THE FIRST INSTRUCTION IF BLANK

935 :5) INSTR; =~ THIS ARGUMENT ALLOWS CODE TO BE INSERTED BETWEEN

936 : THE TESTING OF LOCATION ‘'42'' AND THE 'RESET'’ _
937 ; INSTRUCTION IMMEDIATELY PRECEEDING THE "XXDP'" OR "‘ACT11'*
938 ; RETURN LINKAGE.

328 ; NOTE: CAN BE A MACRO

325 *NOTE: THIS ROUTINE IS CONDITIONALLY ASSEMBLED BY $SWR FOR SWR<12>
322 *ROUTINES REQUIRED:

322 35 TYPE AN ASCIZ STRING (.$TYPE) DEPENDING ON $SWR

947 :2) CHANGE BINARY TO DECIMAL AND TYPE (.$TYPDE(C). Ny

948 : ONLY REQUIRED WHEN "'OPTION'' IS DEFINED AS ''PASCNT

949 : OR 'REPORT""
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950

951
1771
177
177
1774
1775
177
17?7

000000

000001
160000
000244
177400
000200
000011
000015

001100
104000
000004

000011
000012
000015
000200
177776
177776
177774
177772
177570
177570

000000
000001
000002
000003
000004
000005
000006
000007
000006
000007

000000
000040
000100
000140
000200

G 2
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SEQUENCE

Ettittttttttttltﬁtt'tttt‘i"'ttttl’.'ﬁﬁ*tﬁ..t.tit.'i
.ENABL ABS
MCALL .HEADER,.SWRHI, .EQUAT,.SETUP,.SCATCH, .SACT11,  SCMTAG
LMCALL .STYPE,.$SAVE
.MCALL .STYPDEC,.$TRAP, SPOWER,.SAPTHDR,.$SAPTBLS
MCALL .SAPTYPE,  SREAD
MCALL .EQUIV ;*REMOVE FOR ASSEMBLY ON PDP=10
TITLE (KFPADO FP11F FLTG PNT PRT A
;*COPYRIGHT (C) 1981
:«DIGITAL EQUIPMENT CORP.
*HAYNARD MASS. 1754

tThIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMA(
tPACKAGE (MAINDEC-11-DZQAC~CS), JAN, 1981.

STN 1
$SWR=160000
FPVECT=244
$SWR=177400
SSURMSK 200

;:HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT

.SBTTL BASIC DEFINITIONS
;*INITIAL ADDRESS OF THE STACK PCINTER *x+ 1100 *w«

STACK= 1100
ERROR=EMT
SCOPE=]0T
;*MISCELLANEOUS DEFINITIONS
HT= 11 .. CODE FOR HORIZONTAL TAB
LF= 12 ;;CODE FOR LINE FEED
CR= 15 ;. CODE FOR CARRIAGE RETURN
CRLF= 200 ;:CODE FOR CARRIAGE RETURN~LINE FEED
PS= ;257;g ; ;PROCESSOR STATUS WORD

STKLMT= 177774
PIRQ= 177772
DSWR= 177570
DDISP= 177570

; *GENERAL PURPOSE REGISTER DEFINITIONS

::STACK LIMIT REGISTER
; sPROGRAM INTERRUPT REQUEST REGISTER
..HARDUARE SWITCH REGISTER

HARDWARE DISPLAY REGISTER

RO= %0 : :GENERAL REGISTER
R1= y 4 : :GENERAL REGISTER
R2= ) ¥ : JGENERAL REGISTER
R3= %3 : ;GENERAL REGISTER
R4= x4 : :GENERAL REGJISTER
RS= 25 : :GENERAL REGISTER
R6= X6 :;OGENERAL REGISTER
R7= ) ¥4 : ;GENERAL REGJSTER
SP= X6 ::STACK POINTER
PC= ¥4 : ;PROGRAM COUNTER
;*PRIORITY LEVEL DEFINITIONS

PRO= 0 ::PRIORITY LEVEL 0O
PR1= 40 ::PRIORITY LEVEL 1
PR2= 100 ::PRIORITY LEVEL 2
PR3= 140 ::PRIORITY LEVEL 3
PR4= 200 ::PRIORITY LEVEL 4

19
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BASI{ DEFINITIONS

000240
000300
000340

100000
040000

000010
000004
000002
000001

100000
040000
020000
010000
004000
002000
001000
000400
000200

000001

H 2
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PRS= 240

PR6= 300

PR7= 340

:«"'SWITCH REGISTER'' SWITC

Sw15= 100000

Swlé= 40000

SWwi3= 20000

Swi2= 10000

SWil= 4000

SWwi0= 2000

sSw09= 1000

SW08= 400

SWC7= 200

SW06= 100

SW05= 40

SWoé= 20

sw03= 10

SWi02= 4

sw1= 2

SwoC= 1
3W9=SuW(09
Sw8=Sw08
SW7=SW07
SW6=SW06
SW5=SW05
SWé=SW04
SW3=SW03
SW2=SW0?2
SW1=SW01
SW0=SW00

;*DATA

BIT15= 100000

BIT14= 40000

BIT13= 20000

BIT1Z2= 10000

BIT11= 4000

BIT10= 2000

BITO9= 1000

BIT08= 400

BITQ7= 200

BIT06= 100

BITOS= 40

BIT04= 20

BIT03= 10

BIT02= 4

BIT01= 2

BITO0= 1
8179=BIT09
B8I18=BI1708
BIT7=BITQ7
BIT6=B]T06
BIT5=BITQS
BIT4=BIT04
BIT3=BIT03
BIT2=BIT02
BIT1=B1T01
BITO=B1T00

BIT DEFINITIONS (BITOC TO 8IT15)

SEQUENCE

20
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BASIC DEFINITIONS

1784
1785
1786
1787
1788
1789
1790
1791
1792
1794

000004
000010
000014
000014
000014
000020
000024
003030
00034
000060
000064
000240

000000
009001
000002
000003
000004
000005
000006
000007

000000

000174
000174 000000
000176 000000

000200 000137 003616

I 2
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;*BASIC ''CPU’* TRAP VECTOR ADDRESSES

ERRVE(= & :;TIME QUT AND OTHER ERRORS

RESVEC= 10 ;JRESERVED AND ILLEGAL INSTRUCTIONS

T8I TVEC=14 22U BIT

TRTVEC= 14 ;. TRACE TRAP

BPTVEC= 14 ::BREAKPOINT TRAP (BPT)

IOTVEC= 20 ;s INPUT/0UTPUT TRAP (J07) #=SCOPE**

PWRVE(C= 24 : :POWER FAIL

EMTVEC= 30 :sEMULATOR TRAP (EMT) *+«ERROR=*«

TRAPVE(C=34 ::""TRAP'' TRAP

TKVEC= 60 ::TTY KEYBOARD VECTOR

TPVEC= 64 ::TTY PRINTER VECTOR

PIRQVE(C=240 : :PROGRAM INTERRUPT REQUEST VECTOR
.SBTTL FPP REGISTER DEFINITIONS

ACO =X0

AC1 =21

AC?2 =x2

AC3 =%3

AC4 =X4

ACS =x5

AC6 =%6

AC7 S ¥4

LSBTTL TRGP CATCHER

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

.=174
DISPREG: .WORD 0 ; ;SOFTWARE DISPLAY REGISTER
SWREG:  .WORD 0 *:SOFTWARE SWITCH REGISTER

.SBTTL STARTING ADDRESS(ES)
JMP a#START ;;JUMP TO STARTING ADDRESS OF PROGRAM

a



1795

001190
901100

001103

o

o

g
b ad b e cad b v sk e e = d md b h md e ed e e e d ad D b b
DVANNAANNSE IS B B NNININANUNO NN = b b = 2 OO
ONOWVENORRESNNOO N NOONSSNOOC VSO

001214
001216
001220
001222
001224
001226

(xFPADO FP11F FLTG FNT PR A
COMMON TAGS

001100
000000
000
000
0J0000

0
000000

000024
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

J 2
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.SBTTL COMMON TAGS

4 2222223228 22403323820RRRi0RSR0ddRitRiRiiiRlRRRRRRRRRRRRRN A,

:*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
:*USED IN {?SOPROGRAH

$CMTAG:

$TSTNM:
$ERFLG:
$ICNT:
$LPADR:
$LPERR:
SERTTL:
SITEMB:
SERMAX :
$ERRPC:
$GDADR:
$BDADR:
$GDDAT:
$BDDAT :

$AUTOB:
$INTAG:

SWR:

DISPLAY:

$TKS:
$TKB:
$TPS:
$TPB:
$NULL :
$FILLS:
SFILLC:
$TPFLG:
$REGAD:

$REGO:
$REG]:
SREGZ:
$REG3:
$REGS :

.WORD
.BYTE
.BYTE
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.BYTE
.WORD
.WURD
. WORD
177560
177562
177564
177566
.BYTE
.BYTE
.BYTE
BYTE
. WORD

.REPT
.WORD
.WORD
.WORD
.WORD
.WGRD
.WORD
.WORD
.WORD

0: .WORD

.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
. WORD
-WORD
.WORD

(elelelelelelolelelel Jolaelelolslelels

oo
own
—
o
e

n)

o
=
N

(elelalelaleleleleleolololelslelelelaloel B elel o]

;. START OF

;s CONTAINS
;s CONTAINS
:;CONTAINS
: . CONTAINS
:;CONTAINS
;s CONTAINS
:;CONTAINS
:sCONTAINS
; ;CONTAINS
: ;CONTAINS
;;CONTAINS
;;CONTAINS
;3 CONTAINS

SEQUENCE 22

COMMON TAGS

THE TEST NUMBER

ERROR FILAG

SUBTEST ITERATION COUNT
SCOPE LOOP ADDRESS
SCOPE RETURN FOR ERRORS
TOTAL ERRORS DETECTED
ITEM CONTROL BYTE

MAX. ERRORS PER TEST

PC OF LAST ERROR INSTRUCTION
ADDRESS OF 'GOOD' DATA
ADDRESS OF 'BAD' DATA
*GO0D' DATA

'BAD' DATA

; RESERVED--NOT TO BE USED

;;AUTOMATIC MODE INDICATOR
;s INTERRUPT MODE INDICATOR

;;ADDRESS OF SWITCH REGISTER

;;ADDRESS OF DISPLAY REGISTER

;:TTY KBD STATUS

;2TTY KBD BUFFER

::TTY PRINTER STATUS REG. ADDRESS

:2TTY PRINTER BUFFER REG. ADDRESS

; ;CONTAINS NULL CHARACTER FOR FILLS
;sCONTAINS # OF FILLER CHARACTERS REQUIRED
;2 INSERT FILL CHARS. AFTER A 'LINE FEED"

2 :"'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)

;s CONTAINS THE ADDRESS FROM

::WHICH (SREGO) WAS OBTAINED
:;CONTAINS ((SREGAD) +0)
: :CONTAINS ((SREGAD)+2)
;;CONTAINS ((SREGAD) +4)
:;CONTAINS ((SREGAD) +6)
: :CONTAINS ((SREGAD)+10Q)
:2CONTAINS ((SREGAD)+12)
:;CONTAINS ((SREGAD)+14)
::CONTAINS ((SREGAD)+16)
::CONTAINS ((SREGAD)+20)
::CONTAINS ((SREGAD)+22)
;:CONTAINS ((SREGAD)+24)
; 2CONTAINS ((SREGAD)+26)
;CONTAINS ((SREGAD)+30)
::CONTAINS ((SREGAD)+32)
: :CONTAINS ((SREGAD)+34)
:;CONTAINS ((SREGAD)+36)
::CONTAINS ((SREGAD)+40)
::CONTAINS ((SREGAD)+4?2)
::CONTAINS ((SREGAD)+44)
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.
L4

KFPADO FP11F FLTG ENT PR™ A SEQUENCE
LOMMON TAGS
001270 000000 $REG23: .WORD 0 :;CONTAINS ( (SREGAD) +4%)
000024 _REPT Z4
201232 000000 $TMPO: .WORD O ; ;USER DEF INED
001234 000000 $TMP1: L.WORD O L:USER DEFINED
(01236 000000 $TMP2: L.WORD O *USER DEFINED
001240 000000 $TMP3: .WORD O - :USER DEFINED
01242 000000 $TMPL: .WORD O ::USER DEFINED
001244 000000 $TMPS: .WORD O :USER DEFINED
001246 000000 $TMP6: .WORD O :USER DEFINED
001250 G20000 $TMP7: .WORD O *:USER DEF INED
001252 000000 $TMP10: .WORD O - :USER DEFINED
001254 000000 $TMP11: .WORD O *:UScR DEFINED
001256 000000 $TMP12: .WORD 0 ZUSER DEF INED
001260 000000 $TMP13: .WORD 0 S :USER DEF INED
001262 000000 $TMP14: .WORD 0 LUSER DEFINED
001264 000000 $TMP15: .WORD O *USER DEFINED
001266 000000 $TMP16: .WORD 0 2 USER DEFINED
001270 000000 $TMP17: .WORD 0 *USER DEFINED
001272 000000 $TMP20: .WORD 0 LUSER DEFINED
001274 000000 $TMP21: .WORD 0 :SUSER DEFINED
001276 000000 $TMP22: .WORD 0 **USER DEF INED
001300 000000 $TMP23: .WORD O -~ussn DEF INED
001302 000000 $TIMES: 0 “MAX. NUMBER OF ITERATIONS
001304 000000 $ESCAPE: 0 *ESCAPE ON ERROR ADDRESS
88%%?? 585 377 377 S$BELL: .ASCIZ <207><377><377> ;.coos FOR BELL
001312 077 $QUES: .ASCII /2/ ::QUESTION MARK
001313 015 $CRLF: .ASCII <% ::CARRIAGE RETURN
001314 012 000 SLF: LASCIZ Q2> ::LINE FEED
B33 2223222323223 3233232332333 32334333¢23 3232342332333 22348232332823323332¢%3 4%
SBTTL APT MAILBOX-ETABLE
tt*tttttttttt*tttt*tttttttttttt*tttttttt*titttttttt&tttttttttit
"EVEN
001316 $MAIL : ;:APT MAILBOX
001316 000000 $MSGTY: .WORD AMSGTY ::MESSAGE TYPE CODE
001320 000000 SFATAL: .WORD  AFATAL ::FATAL ERROR NUMBER
001322 000000 STESTN: .WORD ATESTN ::TEST NUMBER
001324 000000 $PASS: .WORD  APASS  ::PASS COUNT
001326 000000 $DEVCT: .WORD  ADEVCT ::DEVICE COUNT
001330 000000 $SUNIT: .WORD AUNIT  ::1/0 UNIT NUMBER
001332 000000 $MSGAD: .WORD  AMSGAD ::MESSAGE ADDRESS
001334 000000 $MSGLG: .WORD  AMSGLG ;;MESSAGE LENGTH
001336 SETABLE : i :APT ENVIRONMENT TABLE
001336 000 SENV: .BYTE  AENV : ENVIRONMENT BYTE
001337 000 $ENVM: _BYTE  AENVM  ;:ENVIRONMENT MODE BITS
001340 000000 $SWREG: .WORD  ASWREG ::APT SWITCH REGISTER
001342 000000 SUSWR: .WORD AUSWR  ::USER SWITCHES
001344 000000 $CPUOP: .WORD  ACPUOP ::CPU TYPE,OPTIGNS
o BITS 15-11=CPU TYPE
;* 11/704=01,11/05=02,11/20=03,11/40=04,11/45=05
S 11/70=06 .PDA=07,6=10
o BiT 10=REAL TIME CLOCK
o BIT 9=FLOATING POINT PROCESSOR
: * BIT 8=MEMORY MANAGEMENT
001346 000 $MAMS1: .BYTE  AMAMS1 ;:HIGH ADDRESS,M.S. BYTE
001347 000 SMTYP1: .BYTE  AMTYP1 ::MEM. TYPE,BLK#1

MEM.TYPE BYTE -- (HIGH BYTE)
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APT MAILBOx~E TABLE

s 900 NSEC CORE=001
. 300 NSEC BIPOLAR=0(C?
i 500 NSEC M0S=003
001350 £u0000 SMADR1: .WORD AMADR1 ;:HIGH ADDRESS,BLK#1
I MEM.LAST ADDR.=3 BYTES,THIS WOFD AND LOW OF ' TYPE'' ABOVE
001352 000G SMAM5?2: _BYTE  AMAMS? .HIGH ADDRESS,M.S. BYTE
201353 000 SMTYP2: .BYTE AMTYP?2 ;:MEM.TYPE ,BLK#?
001354 000000 SMADR2: .WORD  AMADR? ;;MEM.LAST ADDRESS,BLKA2
001356 000 SMAMS3: .BYTE  AMAMS3 ;.HIGH ADDRESS ,M.S.BYTE
001357 000 SMTYP3: .BYTE  AMTYP3 ::MEM.TYPE,BLK#3
001360 000000 $MADR3: .WORD  AMADR3 ;;MEM,LAST ADDRESS.,BLKA3
001362 000 $MAMSL : _BYTE AMAMSSL  ; :HIGH ADDRESS.M.S.BYTE
001363 000 $MTYP4: .BYTE AMTYPL  ; ;MEM.TYPE ,BLKA4
001364 000000 $MADR4: .WORD  AMADRG  ;;MEM,LAST ADDRESS.,BLK#4
001366 000000 $VECT?1: .WORD AVECT1 ;;INTERRUPT VECTORA1,BUS PRIORITYA
001370 000000 SVECTZ: .WORD AVECTZ ;:INTERRUP1 VECTORA2BUS PRIORITY#?2
001372 000000 $BASE: .WORD  ABASE  ;:BASE ADDRESS OF EQUIPMENT UNDER TEST
001374 000000 $DEVM: .WORD ADEVM  ;;DEVICE MAP
001376 000000 $CDW1: .WORD  ACDW!  ;;CONTROLLER DESCRIPTION WORDA#1
001400 000000 $CDW2: .WORD ACDW2  ;;CONTROLLER DESCRIPTION WORD#?
001402 000000 $DDWO: .WORD  ADDWO  ;:DEVICE DESCRIPTOR WORDA0
001404 000000 $DDW1: .WORD ADDW!  ;;DEVICE DESCRIPTOR WORDA#1
001406 000000 $DDW2: .WORD ADDW?2 ::DEVICE DESCRIPTOR WORDN?
001410 000000 $DDW3: .WORD  ADDW3  ;;DEVICE DESCRIPTOR WORD#3
001412 000000 $DDW4: ,WORD  ADDW4  ;;DEVICE DESCRIPTOR WORDA4
001414 000000 $DDW5: .WORD  ADDWS  ;;DEVICE DESCRIPTOR WORD#S5
001416 000000 $DDW6: .WORD ADDW6  ;;DEVICE DESCRIPTOR WORD#6
001420 000000 $DDW7: .WORD ADDW7 ::DEVICE DESCRIPTOR WORD#7
001422 000000 $DDW8: .WORD ADDWS ::DEVICE DESCRIPTOR WORDA8
001424 000000 $DDW9: .WORD ADDW9 ::DEVICE DESCRIPTOR WORD#9
001426 000000 $DDW10: .WORD ADDWIO ;;DEVICE DESCRIPTOR WORD#10
001430 000000 $PDW11: .WORD ADDW11 :;DEVICE DESCRIPTOR WORDA11
00143%2 000000 $DDW12: .WORD  ADDW12 ;.DEVICE DESCRIPTOR WORDA12
001434 000000 $DDW13: .WORD  ADDW13 ;;DEVICE DESCRIPTOR WORD#13
001436 000000 $DDW14: .WORD  ADDW14 ;;DEVICE DESCRIPTOR WORDA#14
001440 000000 $DDW15: .WORD  ADDW1S5 ;;DEVICE DESCRIPTOR WORDA15

001442 SETEND:
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002202
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045352
045407
045453
065520
045560
045614
045646
045560
045701
000000
000000
045762
046105
046230
046301
046534
046712
047043
047043
047043
047130
047243
047243
047311
047363
047363
047431
047472
047574
047676
047777
050100
050251
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065631
065721
066014
066105
066201
066201
066201
066201
066201
000000
000000
066201
066201
066241
066321
066411
066201
066477
066534
066672
067031
067073
067073
000000
067073
067073
067161
067161
067161
067161
067161
067161
000000
067264
067264
000000
067366
067405
067366
067431
067431
066201
067073
067503
066201
067073
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072314
072336
072360
072360
072402
072634
072634
072434
072434
072456
(72544
072434
072424
072576
072360
072616
072640
072652
072700
072722
072746
073016
073072
073134
073016
073072
073166
073244
073244
073244
073244
073166
073316
073350
073350
073426
073476
073552
073640
073244
073672
073640
073730
073750
073640
073730

.SBTTL ERROR POINTER TABLE

;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERRGR THAT CAN QCCUR.
:«THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND N
THIS NUMBER INDICATES WHICH ITEM IN THE TABLE
IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRP().

'LOCATION SITEMB.
;'NOTE]:
:«NOTEZ2:
. %
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$ERRTB:

EM
DH
DT
DF

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
. WORD
.WORD
.WORD
.WORD
.WORD
.