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l. RBSTRACT

DEKBR/B QR§ PROGRAMS DESIGNED TO DETECT ANC REPORT_LGGIC
FAULTS IN THE PDF 11,70 CENTRRL PROCESSING UNIT. THEY
CONSISTS OF 210(8) INDIVIDUARL TESTS CAREFULLY DESIGNED

AND SEQUENCED TO DETECT AND ARTTEMPT TO IDENTIFY LCGIC
FARULTS AT A MINIMUM HARDWARE/SOFTWARE LEVEL. THESE TESTS
ggEOERRTITIONED INTO TWO STAND-ALONE PROGRAMS AS DESCRIBEC

AR. BRSIC INSTRUCTION TESTS

DEKBA CONSISTS OF R LOGICALLY SEQUENCED SET OF INSTRUCTICN
TeSTS DESIGNED TO VERIFY THE INTEGRITY OF THOSE INSTRUC-
TIONS AND LOGIC OPERART.ONS USED BY THE UTILITY ROUTINES
;gaTozzggIDE ERROR REPORTING AND SCOPE LOOPING FACILITIES

ANY FRULT DETECTED IN ¢
“HALT™ WITH THE CON52LE RODRES% LIGH
T
I

ERROR_PROGRAM COUNTE
THE TEST NUMBER (FOR
FRULT JOENTIFICRTION
GRRM ANNOTATION FOR

301
1

22

o8
A

T !
THE FRILING TEST.
T

IF THE PROGRAM HALTS AT LOCAT!
CF 10 OR [4) THE PROGRAM ANNOTR

BY THE OCTAL CODE SHOWN IN THE COMMENT FIELD OF THE HALT
AND THE PROGRAM RESTARTED AT 200, OR THE START ADDRESS OF THAT
PARTICULAR TEST.

B. ROVANCED INSTRUCTION AND MISCELLANEOUS LOGIC TESTS

DEKBB CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION
TESTS FOLLOWED BY A SET OF MISCELLANEOUS LOGIC TESTS. THE
INSTRUCTION TESTS COMPLETE THE TEST OF THE PDP 1170 IN-
STRUCTION REPERTOIRE. THE LOGIC TESTS VERIFY SUCH THINGS
AS: 1) THE INTERNAL REGISTERS: @) REGISTERS SET 1: 3)
INTERNAL INTERRUPTS: 4) BUS REQUEST LEVELS 4, S, ARD b;

S) INTERNAL TRAPS, AND RBORTS: 6) OUTER MODE' SECECTION:
AND 7) EXTERNAL TRAPS AND RBORTS. ERCH TEST IN THIS
PROGRAM CALLS A “SCOPE LOOP* UTILITY THAT FACILITATES USER
CONTROL OF TEST SELECTION AND EXECUTION VIA THE CONSOLE
SWITCH REGISTER.

UPON DETECTION OF R LOGIC FRULT ERCH TEST IN THIS SECTION
CALLS AN “ERROR SERVICE™ THAT REPORTS IT RS HARD COPY ON
THE CONSOLE TERMINAL DeVICE. THE ERROR SERVICE ROUTINE

RLSO FACILITATES USER CONTROL OF THE PROGRAM SEQUENCE VIR

BEYRRPEREERYRR YR B oeNrn oo 38IRRZRREE 88 IRALEHL8E8CR
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2.l

2.2

2.3

3.1

ONSOLE SWITCH REGISTER OFTIONS. RFTER REPORTING THE ERROR
HE PROGRAM CONTINUES ON _ITS NORMAL SEGQUENCE UNLESS MOD-
é;¥§8N8Y THE USER RCTIVATING THE "HALT ON ERROR™ SWITCH

C. IMPORTANT NOTE

THE PROGRAM ANNOTATION IN DEKBR AND THE TYPED ERROR REPORTS
IN DEKBB ARE BASED UPON THE KNOWLEDGE THAT ALL PREVIOUS
TESTS WERE FRULTLESS AND THAT THERE IS ONLY ONE SINGLE
POINT FAILURE IN THE PROCESSOR. THIS MEANS THAT IF EITHER
PROGRAM, OR THE PROGRAMS THEMSELVES, ARE NOT RUN IN SE-
QUENCE, THE ERROR MESSAGE MAY NOT BE VALID.

ALTHOUGH EACH ERROR ANNOTATION AND TYPED ncssnce CONCLUSION
HAS BEEN PROVEN BY PHYSICAL FAULT INSERTION (ONE SIGNAL
srucx LOW), IT IS HUMANLY IMPOSSIBLE TO GUARANTEE THAT

THE ERROR REPORT IS 100% CORRECT. THE SOLE FUNCTION OF

THE ERROR REPORT IS TC DIRECT THE USER TO THE MOST PROBABLE
AREA OF FAILURE.

REQUIREMENTS

POP 11,70 CPU WITH OPERATORS CONSOLE
LA30 OR EQUIVALENT TERMINAL

DEKBA REQUIRES 16K TO LOAD AND RUN
DEKEB REQUIRES 16K TO LOAD AND 32K TO RUN

PRELIMINARY PROGRAMS

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

DEKBB REQUIRES THAT DEKBR RUN
LOADING PROCEDURE

BOTH DEKBR AND DEKBB ARE LORDED FROM THE XXDP MEDIA.
REFER TO THE XXDP MANUAL FOR FURTHER INFORMARTION.
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§ga q, STAR{ING PROCEOURE
138
196
igg 4.1 CONTROL SWITCH SETTINGS
199
sg? SEE 5.1
202 4.2 STARTING ADDRESS
203 —————e ==
204
% 200
% 4.3 PROGRAM AND OPERATOR ACTION
209
sﬁx A. DEKBA
212 1. LOAD PROGRAM INTO MEMORY (SEE SECTION 3)
| 213 2. LOAD RDDRESS 200
214 3. PRESS START
| gig §. THE PROGRAM WILL LOOP UNTIL THE HALT SWITCH IS PRESSED
: S%g 8. DEKBB
. 219 1. LORD PROGRAM INTO MEMORY (SEE SECTION 3)
220 2. ENSURE RH CONTROLLER 15 ENRBLED, IF SW(5>=0
221 3. IF AN RKOS IS AVAILABLE (AND THERE WAS NO RH) ENSURE
255 AT LEAST ONE DRIVE IS ENABLED; IF SW(5>=0
223 4. LOAD ADORESS 200
224 . 5. SET SWITCHES (SEE SECTION 5.1)
225 b. PRESS START
2206 7. THE PROGRAM WILL LOOP AND AN END OF PASS MESSAGE WILL
% BE TYPED EVERY PRSS.
' 559 5. OPERATING PROCEDURE
2 T
5333 5.1 OPERATIONAL SWITCH SETTINGS
2N
235 A. DEKBA
236
37 NONE
B. DEKBB

WITH SW¢15:0>=0 THE PROGRAM WILL PRINT QUT ON ERRORS AND
89NEFI£HE§RS.S.END OF PRSS™ WILL BE TYPED AT THE COMPLETION

SREEREY
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5.2

g.2.1

§.2.2

£.2.3

§.2.4

THE SWITCH SETTINGS ARE:
SWc1S>=1 ... MALT ON ERROR

SWH¢l¥=1 ... LOOP ON TEST

SW<1>=1 ... INHIBIT ERROR TYPEOQUTS
SW¢le>»=1 ... INHIBIT T BIT TRAPPING
SW<ll>=1l ... INHIBIT ITERRTIONS

SW<10>=1 ... RING BELL ON ERROR

SW<9 =] ... LOOP ON ERROR

SW¢B> =1 ... LOOP ON TEST IN SW<¢7:0»

SW¢7> =] ... NO ACTION

SW¢b> =1 ... SKIP BUS REQUEST & TESTING
SW¢S> =1 ... SKIP BUS REQUEST S TESTING
SW<4 =1 ... SKIP BUS REQUEST 4 TESTING
SW(I> =1 ... SKIP MEMORY MANAGEMENT TESTING
Shked> =1 ... SKIP CACHE TESTING

SW¢l> =1 ... SKIP MAP BOY TESTING

SWWO> =1 ... SKIP OPERARTOR INTERVENTION TESTING

SUBROUTINE RBSTRACTS

A. DEKBA
SEE 5.2.4 AND 5.2.5
B. DtKBB

SPURIOUS ERROR HANDLER

THIS ROUTINE IS CALLED 3Y AN UNEXPECTED TRAP TO LOCATION
4 OR 114, IT PRINTS A SHORT MESSAGE FOLLOWED BY THE PRO-
GRQH COUNTER AT THE TIME OF THE TRRP AND THE APPROPRIATE
ERROR REGISTER (I.E. THE CPU ERROR REGISTER IN CASES OF
TR;§R¥0 ?lq)RND THE MEMORY ERROR REGISTER IN CASES OF A

SCOPE

THIS SUBROUTINE CALL :vIR AN IOT INSTRUCTION) IS PLACED
BETWEEN EACH TEST. IT RECORDS THE STARTING ADORESS OF
ERCH TEST IN LOCATION “SLPADR™ AND “SLPERR™ RS IT IS
BEING ENTERED. IT ALSO CONTROLS TEST ITTERATION, LOOPING,
AND SEQUENTIAL FLOW CHECKS (SEE 5.2.8).

ERROR

THIS SUBRC TINE CALL (VIR A _EMT INSTRUCTION) IS USED TO
REPORT AL. ERRORS. (REFER TO &)

TRAP CATCHER
A “.42" - “HALT® SEQUENCE IS REPEATED FROM LOCATION 0 TO
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LOCATION 776 TO CATCH ANY UNEXPECTED TRAPS (EXCEPT Y R:iD
114). THUS, ANY UNEXPECTED TRAPS WILL HALT AT THE DEVICE
TRAP VECTOR' +2.

5.2.5 TRAP
A NUMBER OF SUBROUTINES ARE CALLED BY THE TRAP_INSTRUCTION.
FOLLOWING ARE THE CALLS USED AND THE LABEL OF THE STARTING
RDDRESS OF THE SUBROUTINES.

§.2.5.1 TYPE (STYPE)
ROUTINE TO TYPE AN ASCII STRING ON THE TTY.

THE ROUTINE WILL INSERT A NUMBER OF NULL CHRRACTERS RFTER
R LINE FEED.

5.2.5.2 TYPEOC (STYPOC)

ROUTINE TO CONVERT R 16-BIT BINARY NUMBER TO A 6-DIGIT
OCTAL NUMBER AND TYPE IT.

5.2.5.3 TYPEDS (STYPDS)

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

S5.2.6 POWER DOWN AND UP

THIS SUBROUTINE CALL (VIR A POWER DOWN) SAVES THE RETURN
PC UPON A PORER DOWN. WHEN POWER IS RESTORED A MESSAGE
15 TYPED AND THE TEST WILL RESTART.

$.2.7 MONITOR RESTORE (QUIT)

THIS SUBROUTINE IS ENTERED BY TYPING A “CONTROL C* OR
WHeN THE END OF PASS IS REACHED AND THE PROGRAM IS
RUNNING UNDER R MONITOR. SEE 7.2 FOR DETAILS.

S.2.8 CHECK TEST SEQUENCE (SEGENC)

THIS KOUTINE IS CALLED IN THE SCOPE ROUTINE IT COMPARES
THE ADDRESS OF THE SCOPE CALL WITH THE RDDFESS POINTED
TO BY STSTNM IN THE “TEST ADDRESS TABLE™. IF THEY DON’T
ﬁgngﬁgppgoﬂESSRGE IS TYPED, INDICATICNG THART A TEST
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34?7
348
349

5.2.3
5.2.9.1

5.2.9.2

PERIPHERAL DETERMINATOR AND INTERRUPT ENABLE ROUTINES
PERIPHERAL DETERMINRTOR

THIS ROUTINE IS EXECUTED, IN LINE, BETWEEN TESTS 32 AND 33
OF DEKBB. IT CHECKS THE SYSTEM TO'DETERMINE IF ONE OF

FOUR PERIPHERALS IS AVAILABLE (RS04, RPG4, TM, OR RKOS)

FOR BUS REQUEST LEVEL S TESTING AND'IF A LINE'CLOCK IS
AVAILABLE FOR LEVEL 6 TESTING.

IF R DEVICE IS FOUND, THE RDDRESS OF “INTSSU™ (INTERRUPT

S SUBROUTINE) AND $KWLIL/P (LINE CLOCK INTERRUPT SUBROUTINE)
IS PLACED IN LOCATIONS “INTERS™ AND "INTERG™ RESPECTIVELY.

INTERRUPT ENARBLE ROUTINES

THESE RQUTINES RRE CALLED VIR A “JSR PC,JINTERX™ (X=S OR b).

THE ROUTINE SETS UP AND RESPONDS TO A BUS REQUEST. IF THE
BR DOES NOT WORK THE RETURN PC IS INCREMENTED BY 2 AND
THE RETURN IS MADE.

-MRIN. MARCY1l 27(657) 13-MAR-7S 10:08 PAGE 8
DEKBR. TMP

.3

6.1

OPERATOR RCTION

THE LAST TEST OF DEKBB REGUIRES OPERATOR INTERVENTION.
THIS TEST IS ONLY EXECUTED ON PASS 1, IF SW<D>=0. QUES-
TIONS ARE TYPED ON THE TELETYPE AND THE OPERATOR MUST
RESPOND EITHER ON THE CONSOLE OR ON THE TELETYPE.

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

ERRORS

. DEkBA

A
EVERY ERROR IN DEKBR HALTS THE PROCESSOR. THE COMMCNT
FIELD OF THE HALT INSTRUCTION CONTAINS THE NAME OF THE
SIGNAL THAT WAS MOST LIKELY 10 HAVE CAUSED THE_ERROR.
ALSO, IN THE COMMENT FIELD, IS THE OCTAL CODE THAT SHOULD
REPLRCE THE HALT IF LOOP ON ERROR IS DESIRED. IF THE
PROGRAM HALTS AT LOCATION 6 OR 12 THE_LISER SHOULD LOOK

IN THE TEST DESCRIPTION, OF THE TEST THAT FRILED, TO FIND
THE MOST LIKELY CAUSE OF THE ERROR.

B. DEKBB
NONE OF THE ERRORS IN DEKBB HALT THE PROCESSCR IF SW¢15>=0.
THERE ARE OVER 450(8) UNIGUE ERRORS THART CAN OCCUR IN THIS

¢
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PROGRAM. _WHEN AN ERROR IS ENCOUNTERED THE CALL TO THE
ERROR ROUTINE IS MADE AND IF SW<13> IS NOT SET, AN ERROR
MESSAGE PERTAINING TO THE ERROR WILL BE TYPED. ERCH ERROR
TYPE OUT WILL CONTRIN THE FOLLOWING:

-
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AN ERRCR MESSAGE
R DRTR HEADER
A DATA STRING
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TH DATA STRING WILL CONTAIN, AT A MINIMUM, THE ERROR PC
THE TEST NUMBER. IN SOME CASES THE EXPECTED AND ACTUAL
anues OF A REGISTER ARE ALSO INCLUDED.

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

ERROR RECOVERY

R. DEKER
ERROR RECOVERY IS STRICTLY BY USER INTERVENTION.
B. OEKBB

SW¢15:9>=0 - MOST ERRORS WILL CAUSE EXECUTION TO GO TO
THE _START OF THE NEXT TEST AFTER THE MESSAGE
IS TYPED R FEW TESTS ARE DIVIDED INTO
CTIONS. 6N THESE_TESTS AN ERROR WILL CAUSE
EXECUTION T 0 THE NEXT SECTION.

SW¢1S>=1 - PRESSING THE CONSOLE CONTINUE WILL CAUSE THE
PROGRAM TO TYPE AN ERROR _MESSAGE AND HALT,
PRESSING THE CONSOLE CONTINUE AGAIN WILL CAUSE
THE PROGRAM TO CONTINUE RS IF SW<«15>=0.

RESTRICTIONS

R. DEKBA
NONE
B. DEKBB

IF THE USER WANTS TO RUN THE BUS REGUEST 5 TEST HE MUST
ENSURE THAT EITHER AN RH CONTROLLER IS ACTIVE CR THAT A
UNIBUS DEVICE (RK, RS, RP, TM) IS ACTIVE.

OPERATING RESTRICTIONS
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8.1

8.2

8.3

B. DEKBB

SINCE THE PROGRAM COULD POSSIBLY DESTROY A MONITOR, IN

PAGE &, ALL LOCATIONS BETWEEN 152000 AND 157776 ARE SAVED

AT THE BOTTOM OF THE PROGRAM. TO RESTORE THESE LOCTIONS

AR "CONTROL C" SHOULD BE TYPED ON THE TERMINAL. THE LOCATIONS
H%tt EngESTORED, R MESSAGE TYPED, AND THE PROCESSOR

IF THE PROGRAM IS RUNNING UNDER R MONITOR THE LOCATIONS

ARE RESTOREG AND CONTROL IS RETURNED TO THE MCNITOR
THRU THE END OF PRSS LINKAGE.

MISCELLANEOUS

R. DEKBR

FIVE(S) SECONDS PER END OF PRSS MESSAGE IF RUNNING UNDER A MONITOR.
4 MINUTES IF THE PROGRAM WAS DUMPED.

B. OEKBB

THE FIRST PASS TAKES APPROXIMATELY 8 SECONDS.
SEQUENT PRSSES TAKE APPROXIMATELY 3 MINUTES.

STACK POINTER

STACK IS INITIALLY SET TO 1100.
PASS COUNT

A PROGRAM PASS THRU COUNT IS KEPT IN "$PRSS™.

R. DEKBR

IF THE PROGRAM 1S RUNNING UNDER R MONITOR OR WRS LOADED

BY ACT 11 THE PROGRAM MAKES 144(8) PRSSES FOR EACH END

OF PASS MESSAGE. IF THE PROGRAM WRS DUMPED, 10000(8) PARSSES
RARE MADE FOR EACH END OF PRSS MESSAGE.

THE PASS COUNT IS DISPLAYED IN THE DATR LIGHTS.

B. DEKBB

THE PROGRAM MARKES 1 PASS FOR ERCH END OF PASS MESSAGE.

ALL SuB-
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ITERATIONS

AR. DEKBR

NONE

B. DEkBB

THE FIRST PASS OF THE PROGRAM WILL AUTOMATICALLY INHIBIT

ITERATIONS. ALL_SUBSEQUENT PASSES WILL PERFORM FULL,
(2000 CECIMAL) ITERATIONS.

SPECIAL REGISTERS

- S ol W w G b e d Y .

A. DEKBA
RO IS RESERVED FOR THE TEST NUMBER.
B. DEKBB

NONE

T BIT TRAPPING

R. DEKBR
NONE
B. OEKBB

EVERY OTHER PASS, STARTING WITH PASS 2, RUNS WITH THE
T BIT ON. THIS CAUSES EVERY INSTRUCTION TO T BIT TRAP
THEREFORE, IT 1S NOT POSSIBLE TO “SINGLE INSTRUCTION"
THE TEST WITHOUT TURNING THE T BIT OFF.

CERTRIN TESTS AUTOMRTTICALLY TURN IT OFF IF IT WARS ON.
THESE TESTS WILL ALSO TURN IT BACK ON UNLESS THE FOLLOWING
TEST REQUIRES THAT IT ALSO BE OFF.




— . m— - - ——

BO2

P POR 11 TO P DIRGNISTIC PRRT | MACYLL &7(732) 03-NCv-Tt 11:18 PAGE 1S

DENBAB.PLL
E§g 8.7 0SCILLOSCOPE SYNC POINTS
: ----------------------
g82 .
ggé A. DEKBR
863 BEGINNING WITH TEST 24 EACH TEST HAS AN GSCILLGSCOPE SYNC
SEN INSTRUCTION. THE ADDRESS OF THE CONDITION COOE ROM STRTE (44
33 1S IN THE PROCESSOR MICROBREAK REGISTER (ADDRESS 17777770).
565 THIS WILL CRUSE PIN AE] (SLOT 10) ON THE BACKPLANE TO GO
E67 HIGH EACH TIME A CONCITION CODE (OR NCP) INSTRUCTION 1S
568 EXECUTED. THEREFORE, IF THE OSCILLOSCOPE EXTERNAL SYNC
568 1S CONNECTED TO THIS PIN AND THE SYNC SELECT PUT ON EXTERMNAL
e THE OSCILLOSCOPE WILL BE SYNCHRONIZED WITH THE INSTRUCTION
§;§ IMMEDIATELY PRECEEDING THE INSTRUCTION UNDER TEST (IUT).
g;& B. DEKBB
g;g ONLY TESTS 1 THRU 20 CONTAIN SYNC INSTRUCTIONS.
§7 e.8 CRCHE CONTROL
2 .
£80 THE FIRST PASS OF BOTH PROGRAMS RUN WITH THE CACKE

DISABLED (FORCING MISSES Ih BOTH GROUPS). ALL
SUBSEGUENT PRSSES RUN WITH THE CACH ENABLED.

yun
e
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17 COPYRIGHT (C) JULY 21,1975
DIGITAL EQUIPMENT CORP.
MAYNARD, MASS. 01754
PROGRAM BY DONALD W. MONROE
THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
PRCKAGE (MAINDEC-11-DZQAC-RS).

TR I3 33 B9 3696 3 30 3 36 3 3 38 309t 3638 96 0 30 36 30 6 36 36 36 90 36 06 36 96 36 36 38 3638 96 36 30 36 5 9 36 4 3 30 36 9 3% 3 3% 3 36 3 % o

BRSIC DEFINITIONS
FHHRHRFHE R IR RERRIREE IR R I R RR RN ERE RN RSN E

30 INITIAL ADDRESS OF THE STACK POINTER #%# 1100 ##%

4y MISCELLANEQUS DEFINITIONS

S0 GENERRL PURPQOSE REGISTER DEFINITIONS

71 PRIORITY LEVEL DEFINITIONS

8l “SWITCH REGISTER™ SWITCH DEFINITIONS

109 DATA BIT DEFINITIONS (BITCO TO BITIS)

137 BASIC “CPU™ TRAP VECTOR ADDRESSES

3 HHHHHEEHEEHEHHHHHEEEEEEHHHHEENEHEHHHHEHEEEHEHHHHEEEHOHE
CACHE  REGISTER DEFINITIONS

SRR ST 3 0 B3 0630303030000 00 00 B 060400000 333 30 3
S3HEHHHHHEE RHHHHHHEEEHEE S HHHEEEEEHHEHENEEE IR
CPU REGISTER DEFINITIONS

JE3HIIHIEI I3 33 B B S I
33630303903 300 B SHRESIHEIHI I 9030000300000 0036000030 0 S B B R

MEMORY MANQGEMENT DEF INITIONS
33 IS IS 1030 S0 3 000 I 0303 R I

181 MEMORY MANAGEMENT STATUS REGISTER ADDRESSES
192  USER "I PAGE DESCRIPTOR REGISTERS

203  USER “D™ PAGE DESCRIPTOR REGISTORS

214  USER “I* PAGE ADDRESS REGISTERS

225  USER "D" PAGE ADDRESS REGISTERS

OECDOC VER 00.0
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. POP 11,70 CPU DIAGNOSTIC PART | DECDOC VER 00.0
ri 23  SUPERVISOR "I PAGE DESCRIPTOR REGISTERS
4 247  SUPERVISOR “D" PAGE DESCRIPTOR REGISTERS
750 258  SUPERVISOR "I PAGE RDDRESS REGISTERS
725 269  SUPERVISOR D" PAGE ADDRESS REGISTERS
723 280  KERNEL "I* PAGE DESCRIPTOR REGISTERS
%é; 291  XERMEL “D" PAGE DESCRIPTOR REGISTERS
758 302  KERNEL "I* PAGE ADDRESS REGISTERS
78 313 KERNEL "D" PRGE ADDRESS REGISTERS
;Eé 33 36 3 3 9 38 9 36 3 36 3 3 3 3 36 3 3 36 9 3 3¢ 9436 36 3 0 98 33 3 3 9% 3 3% 3% 3 3 3 3 36 3 3 3 3 3 3 36 9 3 3 9 363 9 3 36 36 9% 3 3 3 3 3% %

;23 327 ggigggiggsiggEiiIsgiggiigiligggiifiil!iiif!!i!!!!!ii!i!liiliiiiii
7ee 330  THE LOKER 16 BITS OF THE MAP REGISTERS ARE LABELED ’MAPLXX’
767 THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED ’MAPHXX’
7869 S50 360 3 06 38 36 3 G690 96 96 96 3 8 36 3 9 G 6 3 96 9 3% 3 25 3 36 96 3 3 36 36 98 38 3% 3 3 9 96 98 3% 3 3 36 3 36 3 3 3 3 98 3 3 3 9 3 36 3 3 % % %

419 TRAP CATCHER
333 B 33 33T 33T 3036 T 3T 3636 00030 00036 0 063020 00 36 0 3

770

772

773 422 ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A *. +2,HALT"
74 SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS

;;E LOCATION O CONTRINS O TO CATCH IMPROPERLY LORDED VECTORS
777
778
779
780

S0 3036 3036 36 36 30 90 36 3036 36 3 3630 36 36 36 38 2 36 36 3¢ 38 98 31 36 36 30 % 36 38 6 30 38 96 38 6 96 36 96 36 6 96 36 36 36 36 38 6 36 36 96 46 3630 36 36 36 9 36 % 3

426 STARTING ADDRESS(ES)
l!il!l!il!l!llli!li!lli!lii!l!!!l!i!!l!!li!i*lli*!ilil*!**l*!*i{%

781 SHEHHEEEHHEHHHHEHEEHEHHHHHHEEEEHHEHEEEHEHEEHHHEEEEHHEHHEHHEHEE
782 432 ACT11 HOOKS K

;ga 333 S BRI I3 S I I HHHHENEE I I

;gg 434 THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACTLL

787 LOCATION 46 WILL CONTRIN THE ADORESS OF THE LOCICAL

788 END OF THE PROGRAM

789 LOCATION 52 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS
790 AND/OR RESTRICTIONS. THIS 1S RCCOMPLISHED BY SETTING VARIOUS BIT
;gé TO R ONE OR A ZERO. THE BITS USED AND THERE MEANING ARE:

793 BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING
;gg =0 NO POKER FRIL DESIRED

7% BIT I4=1 PROGRAM RUN TIME IS MEMORY SIZE DEPENOENT

;gg =0 RUN TIME IS NOT MEMORY SIZE DEPENDENT

799 BITS 13-0 MUST BE ZERO'S
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S0 36 696 3038 36 36 36 39 36 38 36 96 36 30 0 36 38 36 0696 36 38 36 30 36 06 36 36 6 96 3 36 36 36 # 9 36 36 % 36 36 36 36 30 3 J6 36 0 30 363 36 30 3 00 06 30 0 4

4S8 COMMON TRGS
FRENETRERRIAHAE R H IR ERERERHE R LRI ER AR L RERRERARH AR R R IR

460 agég TABLE CONTARINS VARIOUS COMMON STORAGE LOCATIONS
IN THE PROGRAM.

096 309 3 38 38 90 30 38 90 36 38 38 96 30 36 90 96 38 36 36 38 3 9 36 36 6 36 36 36 3 36 36 36 36 38 36 36 36 36 36 36 36 3 36 36 96 96 36 3 3 36 6 36 36 36 96 36 36 36 3 36 9% %

806 ERROR POINTER TRBLE
R HE ARSI T 30000063336 0030 JE 30360 0 00006 036 0036 0

508 THIS TRBLE CONTAINS THE INFORMATION FOR ERCH ERROR THRT CAN OCCU
THE INFORMATION IS OBTRINED BY USING THE INDEX NUMBER FOUND IN
LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE I
NOTELl: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
NOTE2: ERCH ITEM IN THE TRBLE CONTRINS 4 POINTERS EXPLRINED RS

514 EM ; ;POINTS TO THE ERROR MESSAGE
OH ::POINTS TO THE DATA HEADER
DT ,,POINTS 10 THE DATA
DF ; sPOINTS TO THE DATA FORMAT
522 FOLLOWING IS AN INDEX OF THE POSSIBLE FQILURES THAT
CAUSE A TRAP TO LOCATIONS 4, 10, OR 24 THAT

CAUSE THE PROCESSOR TO HANG' (H). NG*-NOT GETTING THRU
TEST NUMBER EFFECT CAUSE

2s 10 RACH NEG.B*DMO N
25 24 RACH A2 RABOO NO
25 H RACH ES9(6) NOT
OR NGT RACL RADR
26 H RRACL RADROG NOT
26 4 EITHER IRCC SM3S
OR N
cb 14 IRCC CO RA43C3 NO
RACL RADRO3 INFU
cb 4 SRC CONST ARDLED
-4 H RACK RADROLI NOT
3l 10 RACK R0 RABOL1 NO
NGT RRCL RADROI
31 Y RACK BRCABOS NOT
NGT PRCL RADROS
i$ ON TOP OF STA
3l Y DET CONST ADDED
K4 10 RRCE RO RABOO DO
33 10 RACE A0 RABO2 DO
M 10 RACE EYM IS BAD
34 10 IRCB K/CLRSS STU
34 H GRRB 0BD(1) STUC
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ggg POP 1170 CPU DIAGNOSTIC PART 1
860 34
g6l

862 35
863 35
8ty

865 8s8

866 36
867 36
868

869 3?7
870

871 40
872 N0
873 40
874

875 4l
876

877 42
878

879 43
880

e8l 43
882

883

884

885 4y
886 44
egz

geg 4S
es89

830 46
891

892 S4
ga3

834 Sé
835

836 60
897

838 62
899

900

901 6S
802 65
903 65
304

90S 65
908

807 6S
908

909 Y4
910

911 70
912

913 75

10
10
10

DECDOC VER 00.0
SRAD DRMXCO STUC
RACE BIN%SMD H D
IR DECODE ROM WO
RACE BIN¥SMO FRI
IR DECODE ROM WO
RACE E£45 BAD
RACE AC RABOC DO
IRCB(JMP+JSR) IS
IRCB FJ CLRSS IS
RRCE E4YS IS BRD
RACE E33 IS BARD
RACH U/CLASS NOT
S$-2 ON TOP OF S
EITHER RACE EI1O0
RACE BIN NOT GOI
S$ ON TOP OF STA

RACJ AFIR 14(1)
IRCB E38(6) STUC

GRAB 0BD(O) STUC
RACE £33 BAD

RACF E3 DCES NOT
PART PCLARSS FItL
PRRT PCLASS FIEL

IRCC CO RABO3 ST
OR FORK C MUX IN

B FORK MUX SELEC
g NG
IRCC BO RABOO ST
B _FORK MUX INPUT
IRCB BO RABOQ ST
IRCB EY6(10) STU
RACE E35(1) BRD
B FORK MUX STROB

RACE JMP+JSR+SWA
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75 10 IRCB E&3 BRD-RS

105 Y RACF (HALT:O0P CO

105 Y RACE E7 BARD-0DC

613 THE FOLLOWING FIVE CONDITION CODE AND BRANCH TESTS ARE R

820

b4e

667

b2

71?7

FUNCTION OF RACK F TRUE 1. SECTION 1 OF EACH TEST IS
DEPENDENT ON TRUE 1 NOT GOING HIGH, WHILE SECTION 2 IS
DEPENDENT ON TRUE ONE GOING HIGH.

TEST 1 CCC%BRANCH THRU FET.13

THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
SECTION !

BCS  ESB(13,12) L,H

BMI ES9(10.11,9)  H.L,H
BVS E48(5, 3,4) H,L H
BLOS  E59(H,3, 51 )L H

TEST 2 SEC#BRANCH THRU FET.13 AND FET.11
THIS TEST P?TS THE FOLLOWING PATTERNS ON THE GRTES OF TR

SECTION
BM1 £S8(13,12) H,L
8vS ES8(13,12) H,L
SECTION 2
8cC £S8(13,12) H,H

TEST 3 SEV%BRANCH THRU FET.13 AND FET.1!
THE FOLLOWING IS A LIST OF PATTERNS PUT ON THE GRTES OF
SECTION 1

BCS E48(S, 3,4 L,H,H

BMI E4Y8(5,3, 4) H H, L
SECTICN @

BVC g48(s,3,4) H,H,H

TEST 4 SEZ*BRANCH THRU FET.13 RAND FET.11
THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR

SECTION !
BCS £59(4,3,5) H,H,L
BMI ES9(4,3,5) L, H H
SECTION 2
BHI £S3(4,3,5) H,H,H

TEST S SEN¥BRANCH THRU FET.13 AND FET.!1!
THIS TEST PUTS THE FOLLOWING PRTTERNS ON THE GATES OF TR
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4 .
971 720 sscvon é ( S
& B RdBH:4 Dk
4 SECTION 2
3;2 BPL ES9(10,11,9)  H,H,H
977 742 THE FOLLOWING SEVEN TESTS ARE A FUNCTION OF RACF TRUE 2.
Ch SECTION | OF EACH TEST IS DEPENDENT ON TRUE 2 NOT GOING WIGH
ggg HHILE SECTION 2 IS DEPENDENT ON TRUE 2 GOING HIGH.
ggé TEST & BRANCHES THRU FET.13
o}
983 THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
984 SECTION 1
985 BLE ES8(2, 1)H, L ES9(13,1,2)L,H,H
90§ BLT ES9(13,1,2)L,H,H gsg(l,13,2)H,H,L
ggg BEQ EZ8(2, 1AL ES8(10,90H,L
ggg 764 TEST 7 BRANCH THRU FET.13 AND FET.12
9q] ! THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
g2 SECTION 1
a3 BEQ EY8(1,13,2) L,H,H
994 SECTION 2
332 BGT E48(1,13,2) H,H,H
335 768 TEST 10 BRANCH THRU FET.13 AND FET.12
949 THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
1000 SECTION 1
1001 BLT ES8(2,1) L,H
1002 SECTION 2
iggg BNE ES8(2,1) H,H
iggg Bl1 TEST 11 BRANCH THRU FET.13 AND FET.12
1007 THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR
1008 SECTION 1
1009 BEQ ES9(13,1,2) H,H,L
1010 SECTION 2
igié BGE ES9(13,1,2) H,H,H Vs
i%i% 834 TEST 12 BRANCHES THRU FET.13 AND FET.12 ,1
1015 THIS TEST PUTS THE FOLLOWING PRTTERNS ON THE GATES OF TR
1016 SECTION |
1017 BEQ ESB(2,1)H,L ESB(10,9)H,L
ig{g BLT ESS(13,1,2)H,L,H E48(1,13,2)H,L,H
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850

1143

11582

1248

1274

1300

1326

1352

TEST 13 UNIRRY AND BINARY (SMQ}

THE FOLLOWING TEST TESTS ALL THE E/CLASS
INSTRLCTIONS WITH A DESTINATION MODE OF O

AND DESTINRTION FIELD OF NOT 7. THIS CLASS CONSIETS
OF ALL THE UNIRRY (EXCEPT NEG) INSTRUCTIONS AMND
G%LUTHE BINRRY INSTRUCTICNS WITH R SOURCE MODE

TEST 14 REGISTER SELECTION TEST

THIS TEST ENSURES THAT THE & RDDRESS LINES INTO
THE GENERAL PURPCSE REGISTERS (GPR) ARE NOT STUCK.
THE LABELS OF THE RDDRESS LINES ARE:

GSAX GENERAL SOURCE RDDRESS LINE

GDAX GENERAL DESTINR 10N RDDRESS LINE
WHERE X STRNDS FOR LINE 0,1, OR 2.
THE CLRSSES OF ERRORS DESCRIBED IN THIS TEST

ARE DEFINED RS FOLLOWS:
CLASS R=GDAX 0K
GSAX STUCK

CLASS B=GSAX 0K
GDRX STUCK
CLARSS C=GSAX STUCK
GDRX STUCK

TEST 1S GPR1 STUCK BIT TEST

LORDS GPR1 WITH ZEROS AND ONES AND COMPRRES R! SOURCE RN
DESTINARTIONS WITH RO. IF THE COMPARISON FRILS R BIT IS S

TEST 16 GPR2 STUCK BIT TEST

LORDS GPR2 WITH ZEROS AND ONES AND COMPRRES R2 SOURCE AN
DESTINARTION WITH RC.

TEST 17 GPR3 STUCK BIT TEST

LORDS GPR3 WITH ZEROS AND 0
R3 SOURCE AND DESTINATION WIT

TESY 20 GPRY STUCK BIT TEST

LORUS GPRY WITH ZEROS AND ONES AND COMPARES
R4 SOURCE AND DESTINATION WITH RO.

TEST 21 GPRS STUCK BIT TEST

LORDS RS WITH ZEROS AND ONES AND COMPARES
RS SOURCE AND DESTINARTION WITH RO.

NES AND COMPARES
H RO.
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1378 TEST 22 GPRE STUCK BIT TEST

LORDS RE WITH ZEROS AND ONES AND COMPARES
Re SOURCE RAND DESTINATION wITH RO.

1404 TEST 23 GPR SHORTED BIT TEST
TEST IF GPR'S 1 THRU & HAVE TWO BITS TIED TOGETHER

NOTE: RO IS CONSIDERED “HARDCORE™
FEEREABEFERURERRERBRHEEREERERERERRERRRREFRRRREREREEEREEREREER R

[ od d o1

FHEERERESSSS |

2

% 1509 RERREREERFREEERERFEEREREREFRERERREREREEEEREEREREEREREEREREEEEESEF
83;1_: 1511  TEST 24 ONE  MICROSTATE (E/CLRSS*DOMO*DF7)
043 mxs TEST EXECUTES AN ADD INSTRUCTION WITH SMO,DMO, AND
094 IF THE TEST FAIL™ THE SAME FLOW (EXC. 90) IS
395 TRIED WITH A PENDING BRQ (T BIT TRAP) INSTERD OF R OF7.
% A FORK A FAILURE IS REPORTED. IF IT PRSSES, R TEST ! FAI
g.gg ROM FLOW-30

1559 FREREEFRABERFRER AR LSRR ERERAERERE R RS R ERL SR ERREREREEEFEEEEEEEEE

FRREREAARERASERERRRFERRRFRERRRAFRRRR R ERRREERERE R AR IR AR T LR RF
1561 TEST 25 TWO  MICROSTATES (NEG*DMO)
THIS TEST EXECUTES R NEGATE INSTRUCTION WITH DMO.

éF ngkog FRILS EXECUTION WOULD GO TO EITHER RSD.0Q, ZAP

Gt §-4 Beett Gt Pt Pk st Gt Boet $ct Pt $t B 4 -t Pt Pt P b Pt Pt P s Pt Pt Pt Pt s PG p 2 Pt P0 p0 P &Pt Pout Pt Putt Pt §-® Pt Put
IBINR2Z2BR28
[y

0t 00 90 Pt -0 Pt it § 0 Pt Pt Pt P8 B 0 Pt P 0 G § 0

1 FOP.00 WILL CRUSE THE PROCESSOR TO HANG.

11 RSD.00 KWOULD CAUSE A TRAP TO LOCATION 10. THIS WOULD ONL
12 IF RRCH NEG.B#0MO DID NOT GO HIGH.

13 ZRP.00 WOULD CRUSE A TRAP TO LOCRTION 24. THIS WOULD ONL
ig IF RRCH A2 RABOO DID NOT GO LOM.

ig ROM FLOW-30!1,210
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FRERERRRFPERBRREREEREREFERRRRERERRERAREPRRESRRERERRERERESRRERESE %S

16ls
FREFREREPRERERERE SRR 50 338 033 T3 363030 30 30 46 30 38 3030 38 36 30 98 30 30 36 4 3 3 30 3 3

1618 TEST 2b THREE MICROSTATES (BIN®SM1xDMOx%-DF7#SRO(0)

IF FORK A FAILS EXECUTION WILL GO TO EITHER EXEC.80 OR D
EXC.B80 WILL HANG THE PROCESSOR IN THE PRUSE STATE AT MIC
THIS WILL ONLY HRPPEN IF RACL RAOROOC IS NOT GOING LOW DU
TO RACF Al RABOO (RFIRSS(1)#[-BIN+SMO1])#U/CLRSS).

D12.00 WOULD MOV THE PC TO LOCATION O.

IF FORK C FAILS EXECUTION WOULD GO FROM S513.10 TO DOQ.80
DHS 01 OR S§13.20 OR D12.00 OR JSR.10 OR ASC.80 OR RTI.SO
D0D.B0 WOULD SHAP THE BYTES OF THE SOURCE OPERAND BEFORE
PUTTING THEM IN RS,

D45.01 WOULD MOVE THE PC TO LOCRTION O.

$13.20 WILL EXECEEE R SM3 (AND NO RUTO INC) INSTR. THIS

AN ODO RODRESS T SINCE LOCRTION POSERR CONTAINS AN QD
JSR. 10 WOULD PUSH THE RDDR OF POSERR ONTO THE STACK.
RSC.80 HIL HALT AT

AND THE PROCESSOR WILL TRAP TO LOCATION 14.
FOP.SO WILL ?7727,

1638 ASH.20 WOULD CRUSE R BRD CC.
IF THE SRC CONST FRILS IN STATE S13.00 AND ADDS 1 OR 3,
RDDRESS TRAP WILL OCCUR.
IF THE SRC CONSTANT RDDS 2, THE ERROR RT 68 WILL REPORT

ROM FLOW-21,27,205
1700 TEST 27 THREE MICROSTATES (BIN*SM2%DMO%-DF 7%SRO(D)

THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT FOR TH
SM. A WORD AND BYTE INSTRUCTION IS EXECUTED TO VERIFY TH
S13.01 RDDS THE CORRECT SOURCE CONSTANT.

IF FORK R FRILS EXECUTION WILL GO TO EXC.80.

EXC.80 WILL HANG THE PROCESSOR IN THE PRUSE STRTE AT "tIC
THIS WILL ONLY HAPPEN IF RACL RADROI

IS NOT GOING LOW DUE TO RACF Al RABO! (RFIR1O(1)%U/CLASS

ROM FLOW-22,27,205
1752 TEST 30 RLU CRRRY FUNCTIONARL TEST

THIS TEST DOES A COMPLETE CHECK OF THE ALU CRRRY FUNCTIO
THE FIRST SECTJON ENSURES THAT ALL THE INPUT AND OUTPUT
OK AND Tiz REST OF THE TEST ENSURES THART THE CRRRY LOGIC
FOLLOWING ARE THE LOGIC EQUATIONS FOR R 745181 AND 74518
DIC;&;EEITHE PRTTERNS USED IN ERCH SECTION:
G=R3*B3+R2%B2* (R3+B3) +A1 ¥Bl#(R2+B2) #(R3I+BI) +A0B
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DECDOC m 00.0
P-ma+eamna+aamm+exmno«»ao; ¥
COUT=G+P2CIN

82

CX=GO+PO*CIN
CY=G1+P1#GO+P1¥POXCIN
CZ=G2+P2#G1+P2xP1#G0+P2xP1 *PO*CIN

THREE MICROSTATES (DAC#DM2%0/CLASS)

IF FORK R FRILS EXECUTION WILL GO TO RSD.00. THIS WILL C
IF RACE RO RABOL DOES NOT GO LOW OR DOES NOT GET THRU
TO RRCL RRDROL. THIS WILL CAUSE A TRAP TO LOCATION 10.

IF BENIS FRILS EXECUTION WILL GO TO DH5.80.
THIS WILL CRUSE R TRAP T0 4 WITH THE ADDRESS OF 1§ ON TH

IF THE DESTINATION CONSTANT FAILS(ADDS 1 OR 3) IN STATE
AN ODD RDDRESS TRAP WILL OCCUR.
IF THE DST CONST RDDS O, THE ERROR AT 3% WILL REPORT THE
IF THE DESTINATION IS NOT LOADED WITH THE SOURCE, THE
ERROR AFTER 5§ WILL REPORT THE FAILURE.

ROM #LOW-2,155,312
THREE MICROSTATES (DRC=DM1#0/CLASS)

THIS TEST IS THE SAME RS THE PREVIOUS TEST EXCEPT FOR TH
IF FORK R FRILS, EXECUTION WILL GO TO RSD.O0O0.

THIS WILL CAUSE’'A TRAP TO LOCATION 10 WITH AN 00D ADDRES
THIS WILL ONLY HAPPEN IF RACE RO RABOO DOES NOT GO LOW O
DOES NOT GET TO RACL.

EITHER E44 OR Eb6 IS BRD.

IF THE INSTRUCTION FAILS TO MOVE RS TQ THE PC INCIRECT,
THE ERROR RFTER 1S WILL REPORT THE FRILURE.

ROM FLOW-1,15S,312
THREE MICROSTATES (DRC*DM4%0/CLASS)

IF FORK R FAILS EXECUYION WILL GO 7O RSD.0Q.
THIS WILL CRUSE A TRAP TO LOCATION 10. THIS WILL ONLY HR
Eg%g&g? ?nggDIS NOT GOING LOW. EITHER RRCE E33 OR

IF THE_DST CONST FRILS TO SUBTRACT 2, THE ERROR AT EITHE
OR 1$-2 WILL REPORT THE FAILURE.

IF BENOL FRILS (CAUSED BY IRCD DM357 STUCK HIGH)
EXECUTION WILL GO T0 D10.00 WHICH WILL EXECUTE R MODE S
INSTERD OF MODE 4

[F THE DESTINATION IS NOT LORDED PROPERLY,
THE ERROR AT 3§ WILL REPORT THE FRILURE.

7451
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c037

2058

e093

ellé

el3s

DECDOC VER 00.0

ROM FLOW-Y, 122,157 A

TEST 34 THREE MICROSTATES (DACxDM1#TST.B#DRO(0)) -

TEST 35

TEST 36

TEST 37

IF FORK A FRILS EXECUTION WILL GO TO RSD.00 CAUSING A TR
THIS WILL ONLY HAPPEN IF RA SAME?

IF BENLIS FAILS EXECUTION WILL GO TO STATE D12.80; . .

IF B 7ORK FAILS (RFTER STATE DI12.10) CARUSED BY IRCH
K/CLASS STUCK LOW EXECUTION WILL GO TO STATE RSD.00 CAUS
IF IRCB B! RABOO IS STUCK HIGH EXECUTION WILL GO FROM
D12.10 T0 JSR.40. THIS WILL CAUSE THE PROCESSOR TO HANG.
IF EITHER GRAB 0BD(1) IS STUCK HIGH OR NOT GETTING THRU
EXECUTION WILL GO TO STATE Dl2.30.

IF GRAD DRMXO0 IS STUCK HIGH OR GRRB ES0 IS BAD, EXECUTI
WILL GO TP D10.60 WHICH WILL HANG THE PROCESSOR.

ROM FLOW-1,175,33

THREE MICROSTATES (DRC*DM1*BIT.B¥DRO(0))

THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT A BIT
IF FORK R FRILS RACE BIN¥SMO H FRILED.

IF FORK B FAILS THE INSTRUCTION DECODE ROM WORD IS BRD.
IF THE RESULTANT DATR IS BAD STATE TST.10 FARILED.

ROM FLOW-1,175,33

THREE MICROSTATES (DRC%DM1%CMP.B%DRO(0))

THIS TEST IS THE SRAME RS THE PREVIOUS TWO TESTS
EXCEPT R CMP INSTRUCTION IS USED.

ROM FLOW-1,17S,33
THREE MICROSTARTES (DAC*DM2#TST.B#DRO(0))

IF FORK R FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TR
THIS WILL ONLY HAPPEN IF RACE EMS 1S BRD (AFIRO4(1)*R/CL

BENIS 8 FORK B HRVE ALRERDY BEEN TESTED
IF THE RUTO INC FAILS IT WILL BE DUE TO A BRD
FIELD IN ROM STARTE Die2.10.

ROM FLOW-2,175,33
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POP 11/70 CPU DI-GNOSTIC PART ! DECDOC VER 02.0
2185 THE LOGICAL SEQUENCE WOULD NEXT TEST THE B_7.8 AND CMP.B INSTRUC
THESE WILL NOT BE TESTED WITH INDIVIDUAL TESTS SINCE THEY DO NOT
ANY HARDWARE THAT HAS NOT ALREARDY BEEN TESTED.
2172 TEST 40 THREE MICROSTRTES (JMP¥DM1)
%F FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TR

HIS WILL ONLY HAPPEN IF RACE RO RABOO OOES NOT GO LOW
(RFIRO3(1)%[JMP+JSR+SWAB]).

b

2178 R FORK B FAILURE WOULD BE ONE OF THE FOLLOWING:
IF IRCB 3JTE+JSR) IS STUCK LOW EXECUTION WILL GO TO RSD.

IF IRCB IR(14:9) 04 IS STUCK LOW EXECUTION WILL
GO TO JSR.00 WHICH WILL EXECUTE A JSR INSTEAD OF R JMP.
ESPISCB 8 FORK MUX FRILS EXECUTION WILL GO TO

IF IRCB FJ CLRSS IS STUCK HIGH EXECUTION WILL GO TO
STRTE D12.00 AND THE JMP WON'T JUMP.

IF THE INSTRUCTION FRILS TO JUMP, STRTE JMP.0O0 IS REPORT
ROM FLOW-1,135,35
eale TEST 41 THREE MICROSTRTES (JMP#DM2)

THIS TEST IS THE SAME RS THE PREVIOQUS TEST EXCEFT THE DM
IF FORK R FRILS RAC E4S IS BAD (AFIRO4(1)#[JMP+JSR+SWARB]

ROM FLOW-2,135,35
2229 TEST 42 THREE MICROSTATES (JMP*DM4)
IF FORK A FRILS EXECUTION WILL GO TO RSD.00 CAUSING A TR
2232 THIS WILL ONLY HAPPEN IF RACE E33(RFIROS(1)#[JMP+JSR+SKA
RLL OTHER LOGIC HAS BEEN TESTED.
ROM FLOW-Y4,122,35
2246 TEST 43 THREE MICROSTATES (S08)
IF RACH Us/CLASS IS NOT GOING HIGH EXECUTION WILL GO TQ R
CAUSING R TRAP TO LOCATION 10 WITH THE RDDRESS OF 58-2
ON THE TOP OF THE STACK.
IF EITHER RACE EL10_IS BAD OR RACE BIN DOES NOT GO HIGH
EXECUTION WILL GO _TO D&7.01. EXECUTION WILL EVENTUALL GO
TO RSD.00 AFTER STATE D10.60 AND THE STACKED PC WILL BE
IF RACF EB FAILS EXECUTION WILL GO TO ASC.10 WHICH WILL
PERFORM AN ASHC#DMO OPERATION.

IF THE SOB BRANCHES WHEN IT IS NOT SUPPQOSE TO EITHER
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DEKBAB.P11
ig:% PCP 1170 CPU DIAGNOSTIC PART | DECDOC VER 00.0
1394 GRAE SR EQ ONE IS STUCK HIGH OR RACK EB3 IS BAD
igag OR STATE SOB.10 DOES NOT RESTORE THE OLD PC.
1347 IF THE SOB DOES NOT BRANCH WHEN IT 1S SUPPOSE TO EITHER
1348 STATE SOB.00 IS BAD OR GRAE SR E@ ONE STUCK LOW OR
iggg : RACK EB3(C1) IS BRD.
1351 IF THE REGISTER DOES NOT DECREMENT STATE S0B.20 IS BRD.

ROM FLOW-57,242/262.262

63639 3 3 3 46 36 3 3 3 38 5 9 36 36 36 3 36 3 36 3 96 3 36 46 36 3 3 9 3 3 % 3 3 3 3 96 3 3 3 3 3 3 3 36 3 3 3 36 3 3% 36 3 % 3¢ 3 % 3% % % 3% ¥ %

23l
1232222222222 2222222222222 2222232222222 2222322328 222222213222¢22

2313 TEST 44 FOUR MICROSTARTES (DARC#DM12x%P/CLASS*DRO(O)

IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CARUSING R TR
THIS WILL ONLY HAPPEN IF RACJ AFIR 14(1) DOES NOT
GET THRU RARC EM2.

THE FOLLOWING COULD BE FORK B FAILURES:

iF IRCB BO RABOQ IS STUCK HIGH OR NOT GETTING THRU

7O _RACL RADROQ EXECUTION WILL GO TO EXC.90 WHICH WOULD
PUT THE RESULT INTO R REGISTER RATHER THAN MEMORY.

IF IRCB E38¢6) IS STUCK HIGH EXECUTION WILL GO TO
RSD.00 CAUSING A TRAP TO 10.

IF THE BIC DNES NOT HAPPEN THEN EXC.00 IS BAD.

ROM FLOW-2,175,31,132
2358 TEST 45 FOUR MICROSTRTES (DRCXDM12%TST.B#DRO(1))

RFTER STATE D12.10 IF EITHER GRAB 0BD(1) DOES NOT GO HIG
1378 OR DOES NOT GET THRU RRCL E71 EXECUTION WILL GO

iy

S At ol
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1379 10 TST.10. IF EITHER GRAB 0BD(D) IS STUCK HIGH OR NOT GE
1380 THRU RACK EY1, EXECUTION WILL 50 TO DIO.60. THIS WILL CA
1381 THE_PROCESSOR’ TO HANG UP_IN THE PAUSE STATE AT MICRO

1382 ADDRESS 177. IF THE TEST FRILS THEN STATE D12.30 FRILED

1383

lggg ROM FLOW-1,175,137,33

igg% 2382 TEST 46 FOUR MICRCSTATES (DAC*DM4*TST.B*DRO(D))

1368 IF FORK R FRILS EXECUTION WILL GO TO RSD.00 CAUSING A TR
iggg THIS WILL ONLY OCCUR IF RACE E33(AFIRCS(1)*R/CLRSS) IS B
1391 AFTER 010.30 IF IRCB FJ/CLASS DOES NOT GET TO RACL E?I

OR IF RACL E71 IS BAD EXECUTION WILL GO TO SvC.SC.
IF THE INSTRUCTION DOESN’T WORK THEN D10.860 IS BRD.
ROM FLOW-4,122,177,33

SRALER
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1398 POP 11,70 CPU DIRGNOSTIC PART 1 DECOOC VER 00.0
1430 2414  THE LOGICAL SEQUENCE HERE WOULD BE TO TEST THE BIT & CMP INSTRUC
1401 BUT NO AODITIONAL LOGIC IS TESTED BY THEM.
1403 2420  TEST 47 FOUR MICROSTATES (DAC¥DM&#7/CLASS)
1405 FORK A SHOULD NOT FAIL ON THIS TEST.
1407 BENOI SHOULD NOT FAIL.
5
1409 BENIS#FEN2 SHOULD HOT FAIL.
{411 IF DB67.00 FAILS TO INCREMENT THE PC AN RTI INSTRUCTION
1412 WILL BE EXECUTED.
1413 If 067,00 FAILS 0 CLOCK THE BR THE INSTRUCTION
1414 WILL BE ADDED A5 THE TNDEX HORD,
1415 IF 067,10 FAILS TO ADD THE "NDEX NUMBER THE SOURCE
1318 WILL BE PUT WRONG LOCATION.
1418 ROM FLOW-6,251, 122, 157
1420 2461  TEST SO FOUR MICROSTATES (BIN¥SM12¥DMO¥-DF7¥SRO(1))
1483 IF FORK A FAILS EXECTUTION WILL GO 70 STATE D12.00.
1423 THIS WILL HAPPEN IF RACE BF 1=7 DOES NOT GO HIGH.
. 1424 STATE D12.00 WOULD BITE RS 8 THE CONTENTS OF LOCATION 20
| e WHICH IS 137.
c
1497 THE FOLLOWING COULD BE BENI#FORK C FAILURES:
. 1428 IF IRCC CO RABGO DOES NOT GO HIGH EXECUTION WILL GO TO
e D00.90 WHICH WILL TEST THE LOM BYTE INSTERD OF THE HIGH
1431 IF STATE DOC.BO FRILS TO SWAP THE BYTES IT WILL LOOK LIK
1432 A FORK C FAILURE.
| 1434 ROM FLOW-21,27,204,205
143 2493  TEST 51 FOUR MICROSTRTES (BIN¥SM12xDMO*OF7¥SRO(O))
1438 IF FORK R FRILS EXECUTION WILL EITHER GO TO STATE D12.00
1440 2502 STATE D12.00 WOULD ADD RS TO THE CONTENTS OF THE PC.
141 STATE EXC.80 WOULD NOT CHANGE THE PC.
1443 IF FORK C FRILS EXECUTION WILL EITHER GO TO JSR.10 OR AS
1444 JSR. 10 WILL CAUSE RS TO BE STACKED, THE PC TO BE PUT
1445 IN RS, AND THE PC REPLACED BY RS WAICH WILL CAUSE AND RT
1446 CONTENTS OF THE LOCATION POINTEQ To @Y RS 800000z
1447 A SOt ocRrse rECRBDIoN DOINTED. 208V AR 88
1449 IF STATE DO7.10 FAILS TO LOAD THE SHFTR THE PC WILL
1450 DOUBLE AND THE PROGRAM WILL SLOW UP.
1422 IF THE SHFTR FAILS TO BE PUT IN THE SR THE PC

1453 WILL NOT CHANGE.

- - e —
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i:gg POP 1170 CPU DIRGNOSTIC PART 1 DECDOC VER 00.0
1457
{322 ROM FLOW-2!,27,203, 30
i:g? 2567 TEST 52 FOUR MICROSTRTE% (SIN®SM1z*DMO*DF7%SRO(1))
i:g% IF FORK R FRILS EXECUTION WILL GO TO Di2.00.
{:gg FORK C SHOULD NOT FAIL SINCE THE LOGIC HAS ALRERDY BEEN
i:gg éE SASTE D07.00 FAILS TO SWAP THE BYTES THE CC’'S WILL
1468 IF OC™ 00 FARILS TO LOAD THE SHIFTER, THE THIRD CMPB WILL
i:gg IF 007.00 FAILS TO LOAD THE SR THE SECOND CMPB WILL FAIL
i:;é ROM FLOW-21,27,202,30
i:;g 2604 TEST S3 FOUR MICROSTATES (BIN*SM4%DMO%-DF7%SR0(0))
1475 IF FORK A FRAILS EXECUTION WILL
1476 GO TO D45.00 WHICH WILL EXECUTE A SMOXDM4 INSTRUCTION EX
%:;g THE DESTINATION REGISTER WILL NOT DECREMENT.
igéﬁ . 2610 FORK C WILL NOT FAIL SINCE IT HAS ALRERDY BEEN TESTED.
iagg IF THE SRC FAILS TO AUTO DECREMENT STATE S45.00 IS BRD.
i:gg ROM FLOW-24,23,27,20S
{:gg 2639 TEST S4 FOUR MICROSTATES (RTS?

i 1468 IF FORK A FRILS EXECUTIUN WILL GO TO RSD.00 CRUSIHG R TR
i:gg THIS WILL ONLY HAPPEN IF RACF E3 DOES NOT GO HIGH.
i:gé , IF THE PC OR RS FRILS THE TEST WILL HALT.

| izga ROM FLOW-40,223,224, 342

: i:gg 2kl TEST S5 FOUR MICROSTATES (JMP*DM6E)
}:gs IF FORK R FRILS EXECUTION WILL GO TO STRTE D12.01.

, iggg 2bb4 THIS WOULD CRUSE R JMPXDM1 TO EXECUTE.

¢ 1501 NEITHER BENOLI NOR BENIS#FEN2 SHOULD FRIL SINCE THEY HAVE
iggg TESTED.

ROM FLOW-b,251,122,35

—_p— -
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POP 11/70 CPY DIARGNOSTIC PART |
FRERRESIRERGSRU IR AR NSRRI SRR RARESRS LIS ARIPRRASRSRESLFRLERI RS

2661

DECDOC VER 00.0

PRERSSERFRREERERRRAR RSB R IR R PR R SR RR RS RS RAA SRR RS SRS RIS
TEST Sb FIVE MICROSTRTES (DRC#DM1z#P/CLASS#ORD(1))

2683

2708

274l

2765

2774

2781

TEST &7

TEST &0

FORK A SHOULON’T FAIL.

BENIS SHOULON'T FAIL SINCE THIS LOGIC HRS BEEN TESTED.
NEITHER SHOULD BENCS#FENZ.

IF FORK B FRILS EXECUTION WILL GO TO RSD.0Q0 CAUSING A TR
THIS FAILURE WOULD BE CAUSED BY R BAD FIELD (PART PCLASS
IN THE IR DECODE ROM.

POM FLOW-1,175,137,31,132

FIVE MICROSTRTES (DRC*DM3#0/CLRSS)

FORK A SHOULD NOT FRIL SINCE THE LOGIC HAS ALREADY BEEN
IF THE DR DOES NOT AUTO INC THEN STATE D30.10 IS BRD.

IF THE CONDITION CODES ARE BAD THEN EITHER STATE D10.5C
DID NOT LORD THE BR OR THE DOUBLE DEFERED DIDN'T WORK.

ROM FLOW-3,221,233,311,157

FIVE MICROSTRTES (DAC¥DM4¥P/CLRSS#*DRO(O)}

FORK A SHOULD NOT FARIL.

IF FORK B FRILS, AFTER D10.60, EXECUTION WILL GO TO
RSD.00 CRUSING A TRAP TO 10. THIS WILL ONLY HAPPEN IF
THRE IR DECODE ROM HAS A BAD FIELD (PART PCLRSS).

ROM FLOW-4,122,177,31,132

THE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A DRC*C'M
BIT.B+CMP.B1*¥DRO(C1) INSTRUCTION FOLLOWED BY R DRC*DME#({TST.B+BIT
DRO(O) INSTRUCTION TEST BUT NO RDDITIONAL LOGIC IS TESTED.

THE LOGICRL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A BIN®SM4
FOLLOWED BY R BIN#SM4#DMO*DF7%#SRO(0)
FOLLOWED BY R BIN#SM4xDMO*DF7#SRO(1) INSTRUCTION BUT NO RDDITION

TEST 6!

—— | et rm————— —m—— — ——

FIVE MICROSTATES (BIN#SM&#DMO*-DF7#SR0(0))

IF FORK R FRILS EXECUTION WILL GO _TO STARTE D67.00
WHICH WOULD EXECUTE R SMO#DMb& INSTRUCTION.

BENI4#FENY SHOULD NOT FRIL SINCE IT HRS ALRERDY BEEN TES
ROM FLOW-26,54, 141, 142,205
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ié%i PDP 1170 CPU DIRGNOSTIC PART 1 DECDOC VER 00.0
iggg 26807  TEST 62 FIVE MICROSTATES (BIN#SM12#DM12%0/CLASS)

1567 IF rgnx A FQIL? §xeg¥¥gn WILL GO TO D12.01.THIS WOULD C
igasg 70 BE WRITTEN INTO

1570 FF 10 C

1255 éou&unﬁ é'rés"‘BqE’ Ao HOUER 885780 MR R0 ”Boo A
1572 STATE 8 Eg fE A snéwm INSTERD OF snamﬁ1
1873 srnre oao eo HOUL CUTE A SMIxDM

1574 STATE FOP.0O hOULD CRUSE A rmp 10 LOCRTION 10,

1575 THIS WILL ONLY HAPPEN IF EITHER IRCC CO Rnana is sTuCcK
1576 OR IT IS NOT GETTING THRU RACL RADRO3 OR

1577 IRCC FORK C MUX INPUT BO IS HIGH.

1578 THE LA30 PRINTER BUFFER WILL BE SET up TO GENERATE AN IN
1579 CASE THE TEST FAILS TO THE WAT.00 STATE.

1589 STATE DO0.90 WILL EXECUTE A DMO msreno OF A DM1.

i% STATE ASH.20 WILL CLEAR THE € BIT.

issgga ROM FLOW-22,27,111, 155,312

1585 2900  THE LOGICAL FLCW AT THIS POINT WOULD TEST A BIN#SM12%DM12#SRO(0)
i%%‘% #[TST.B+BIT.B+CMP.B] INSTRUCTION BUT NO ADDITIONAL LOGIC WOULD B
issg 2906  TEST 63 FIVE MICROSTATES (BIN*SM12¥DM12%SRO(1)*DRO(D)*CHPE)
igg? THE ONLY THING THAT SHOULD FAIL WOULD BE STATE :D12.90¢1l
iggg ROM FLOW-21,27,110,175,33

igg 2925  TEST &4 FIVE MICROSTATES (BIN#SM12¥DM4%0/CLASS)

iggg WHICH WILL EXECUTE A SM1¥DM2 TYPE INSTRUCTION.

iggg IF THE INSTRUCTION FRILS EITHER D45.80 OR D40.20 FAILED.
i% ROM FLOW-21,27,115, 121,157

1602 p— EEBEREERAERERREEREERER AN REEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEERE

i%g.ga SR 23 0300300096 2 36 06 08 30 06 3 36 3 30 9 06 8 36 06 26 36 98 36 96 38 3 96 36 36 36 36 36 36 3 36 3 36 3 3 36 3 3 3 3 3 3 3 % %

{ggg 2952  TEST 65 SIX MICROSTRTES (DAC#DM12%ASRB*DRO(1))

1608 NEITHER FORK R NOR BENIS NOR BENOS#FEN2 SHOULD FAIL

iE?g SINCE THEY HAVE ALREADY BEEN TESTED.

1611 IF FORK B rnn.s nrrsn D12.30 EXECUTION WILL GO T0

1612 ONE OF THE FOLLOWING: RSD.00,DMS.00,EXC.00,S4S.00,

1613 CCP.00,MUL . 00 SvC. 10 MFP.00 OR DEP.0a.

114 RSD.00 WILL CAUSE A TRAP TO Locnnon 10.

1615 THIS WILL HAPPEN IF THE B FORK MUX SELECT IS STUCK LOW.
1616 IF STATE DMS.00 IS ENTERED THE PROCESSOR WILL HANG UP
1617 IN A LOOP BETWEEN STATES D4S.00 AND D10.30.

1618 IF STATE S45.00 1S ENTERED EXECUTION WILL GO TO STATE
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POP 11 70 CPU DIAGNOSTIC PART | DECOOC VER 00.0
D12.80 RFTER S13.10 WHICH WILL HANG UP THE PROCESSOR.
STATE CCP.00 WOULD ssr OR CLERR THE CONDITION CODES
ngggaoxnc 58 IR(Y
SYRTE MUL.00 WOULD chuss ThE DESTINATION OPERAND TO
BE MULTIPLIED BY REGISTER 2 AND THE RESULT WOULD BE
STORED IN REGISTER 2 AND 3.
IF SVC.10 IS ENTERED A TRAP TO 4 WILL OCCUR BECAUSE
THE DESTINATION Rscrsvsn IS ODD. THIS WILL ONLY HRPPEN

3028

3053

3061

3086

3093

3098

IF EITHER B FORK MUX INPUT B3 OR_IRCB BO RABUO IS STUCK
IF MFP.00 1S ENTERED AN MFPI INSTRUCTION WILL BE EXECUTE
THIS WILL PUSH THE RDDRESS OF 1$ ONTO THE STACK.
DEP.O0_WILL CRUSE THE PROCESSOR TO HANG IN MICRO ADDRESS
170 WITH THE RUN LIGHT ON.
ROM FLOW-1,175,137,64,123,132

TEST 66 SIX  MICROSTATES (DRC#DM12*RORB*DRO(1))

THIS TEST IS THE SAME AS THE LAST ONE EXCEPT A RORB
IS USED INSTERD OF AN ASRB.

FORK B WILL ONLY FRIL IF IRCB E36(13)
WHICH WILL CARUSE EXECUTION TO GO TO EXC

ROM FLOW-2,175,137,64,123,13¢2
THE LOGICAL FLOW AT THIS POINT WOULD TEST A DARC*DM3%(TST.B+BIT.B
FOLLOWED BY R DACxDM4%P/CLRSS*DRO(0) INSTRUCTION BUT NO ADDITION
IS TESTED
TEST 67 SIX  MICROSTATES (DRC*DME*XOR*DRO(0))

IF FORK R FAILS EXECUTION WILL GO TO RSD.00 CAUSING R TR
THIS SHOULD ONLY HAPPEN IF RRCE E3S(1) IS BRD.

JF THE INSTRUCTION DOESN'T WORK IT WILL HALT IN THIS TES
ROM FLOW-6,251,122,177,31,132

THE LOGICAL SEQUENCE WOULD TEST A DRC*DMbx{TST.B+BIT.B+CMP.Bl#DR
THE LOGIC HAS BEEN TESTED.

TEST 70 SIX  MICROSTATES (NEG.B*DM12#DRO(0))
NEITHER FORK R NOR BGNIS SHOULD FRIL.

IS STUCK HIGH

IF_FORK B FRILS EXECUTION WILL GO TO RSD.00 CRUSING
A TRAP TO LOCATION 10 OR EAC.00.

RSD.00 SHOULD OMLY OCCUR IF THE B FORK MUX

STROBE IS BEING MELD LOW(CHIP FAILURE).

ROM FLOW-1,175,67,271,183,132
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ig;g PP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
1678 3135 THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A JMPXDM3 BUT NO
}ggg RDDITIONAL LOGIC IS TESTED.
iggé 3141  TEST 71 SIX MICROSTATES (BIN¥SM32OMO#-DF7#SR0(0))
igga FGRK A SHOULD NOT FRIL.
1665 IF BENIY#FENY FAILS EXECUTION WILL GO TO D0D.90. THIS
! WILL CRUSE A SM2 TO BE EXECUTED. THIS SHOULD ONLY
iggg HAPPEN IF IRCC SM357 IS STUCK LOW OR NOT GETTING THRU RA
1233 ROM FLOW-22,27,317, 143, 146,205
1691 3170 THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN#SME#DMO¥OF7#SRO(1)
1632 DM12#SRO(0Y*¥DRO(1)*[TST.B+BIT.B+CMP.B] THEN A axn*snxa*onla*skn(
1693 DRO(O) #P/CLASS THEN A BIN¥SM12%0M12%SRO(1)%DROCL)*[TST.B+BIT.B+C
1694 THEN A BIN#SM12%DM12¥SRO( 1 )*DRO(0)%P/CLASS AND THEN A BIN#SMi2#D
1695 SRO(0)#DRO(D)#[TST.B+BIT.B+CHMP.B) INSTRUCTION, BUT NO AODITIONAL
iggg 1S TESTED.
iggg 3180  TEST 72 SIX MICROSTATES (BIN¥SM12#DM4%SRO()%DRO(D)#CMPB)

. i;g? A FRILURE WILL ONLY OCCUR IF STATE D45.90 FRILS.

1708 IF THE DST REG. DOES NOT DECREMENT STATE D45.90 IS BAD.
1703 IF THE CONDITION CODES ARE BAD THEN STATE D40.30
i;gg PROBARBLY DID NOT SWAP THE BYTES OF THE SRC OPERAND.
i;gg ROM FLOW-1,27,114,131,177,33
1708 3212  THE LOGICAL FLOW WOULD NEXT TEST A BIN¥SM4xDMI2%SRO(D)*DRO(D)#0/
1709 THEN A BIN¥SMY#DM12¥SRO(N)#DRO(0)#[TST.B+BIT.B+CMP.B] THEN A BIN
17¢ DMI2%SRO(1)#DRO(D)#[TST.B+BIT.B+CMP.B] THEN A BIN¥SM4*DM4¥SRO(D)
i;fé 0/CLASS INSTRUCTION, BUT NO RDDITIONAL LOGIC IS TESTED.
%;ig 3220  TEST 73 SIX MICROSTATES (DRC*DMS#DRO(0)#0/CLASS)
{;ig FORK A SHOULD NOT FAIL.
1717 IF IRCD DM357 IS STUCK LOW OR NOT GETTING THRU
1718 70 RACK ES51 A OM4 WILL BE EXECUTED.
1719 IF STATE DIC.00 OR DI0.10 FRIL TO FETCH THE DEFERED ADOR
{;'22? THE SOURCE WILL BE STORED IN THE DESTINATION.
i;gg ROM FLOW-S,162,231,233,311, 157
1724 3252  THE LOGICAL SEQUENCE WOULD NEXT TEST A DAC*DM3I*DRO(0)¥P/CLASS TH
1725 DRC#DM3*ORG(1)#{TST.B+31T.B+CMP.B] THEN A DAC*OM4*DRO(])#[ASRB+
1726 RORB) THEN A DAC*DMS¥DRO(0)#{TST.B+BIT.B+CMP.B] THEN R DARC+DME*
1727 DRO(1)#P/CLASS INSTRUCTION, BUT NO ADDITIONAL LOGIC 1S TESTED.
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i;30 POP 1170 CPU DIRGNOSTIC PRRT 1 DECDOC VER 00.0
1731 FIIIIIE I I 00 0000000000000 00060003 0000063096363 96 33036 T T390 30 4 33 3696 33 2

i?gg 3653 B S I I I S I S SIS IS S B RN S I SO I 3 2 2

;ggg 3261  TEST 74 SEVEN MICROSTARTES (DACxDM7%0/CLRSS)

{;gg FORK A SHOULD NOT FRIL.

igag IF IRCO DM3S7 DGES NOT GO HIGH A DM6 WILL BE EXECUTED.
i;:é ALL OTHER LOGIC HARS BEEN TESTED.

i?ﬁﬂ ROM FLOW-7,251,162,231,233,311,157

1745 3292  THE LOGICAL SEQUENCE WOULD NEXT TEST R NEG.B*DM12%¥DRO(1) THEN A
i;:g THEN A JMPxDMS INSTRUCTION, BUT NO AODITIONAL LOGIC IS TESTED.
{;:g 3288  TEST 75 SEVEN MICROSTARTES (JSR*DM12)

IF FORK R FRILS EXECUTION WILL GO TO RSD.00 CRUSING A TR
THIS WILL ONLY OCCUR IF RRCE JMP+JSR+SWAB DOES NOT GO HI

IF EITHER IRCB IR(14:9)04 DOES NOI GO LOW OR E63 IS BARD
EXECUTION WILL GO FROM D12.10 TO EXC.0Q.

IF IRCB E63 IS B8AD (PIN 10 OR 43S FLOATING) EXECUTION KI
GO TO RSD.00 CRUSING A_TRAP TO LOCATION 10. THIS FRILURE
WOULD INCREMENT THE DST REG. BEFORE THE TRRP.

IF THE INSTRUCTION FAILS THEN ONE OF THE JSR STATES FRIL
ROM FLOW-2,13S,34,201,274,275,32
THE LOGICAL SEQUENCE WOULD NEXT EXECUTE R BIN*SM3xDMO#-DF7%#SRO( |
A BIN®SM3¥DMOx0F 7*SRO(Q) THEN A BIN%SM3x*DMO%DF7#SRC(1) INSTRUCTI
BUT NO RDDITIONAL LOGIC IS TESTED.
TEST 76 SEVEN MICROSTATES (BIN#SMS*DMO*-DF7%SRO(0))
FORK A SHOULD NOT FRIL.
IF BENIY#FENY FRILS EXECUTION WILL GO_TO 000.S0
CRUSING A SM4 INSTRUCTION TO BE EXECUTED. THIS WILL OMLY
OCCUR IF EITHER IRCC SRCMS DOES NOT GO LOW OR IF IRCC E2
ROM FLOW-24,23,27,317, 143, 146,205
THE LOGICARL SEQUENCE WOULD NEXT EXECUTE A BIN¥SM12#DM12%SR0(0)#D

P/CLASS THEN A BIN#SM12x¥DM12*SRO(1)#DRO(1)IP/CLASS INSTRUCTION, 8
NO RDDITIONAL LOGIC IS TESTED.
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1781 POP 11,70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
1783 3385  TEST 77 SEVEN MICROSTATES (BIN¥+SM12¥DM3#0/CLASS)
1785 IF IRCC C FORK MUX INPUT B2 IS NOT GOING LOW OR IRCC ENO
1786 15 BAD A OM2 WILL BE EXECUTED.
1768 THE ONLY OTHER POSSIBLE FRILURE IS STATE D30.80.
1729 ROM FLOW-21,27,113,221,233,311,157
1792 3414  THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN¥SM12¥DM4%SRO(0)*DRO(OD
1793 P/CLASS FOLLOWED BY A BIN¥SMI2¥DM4¥SRO(0)*DR0O(1)#[TST.B+BIT.B+CN
1794 FOLLOWED BY A BIN%SM12¥DM4%SRO(1)*DRO(D)#P/CLASS FOLLOWED BY R
1795 BIN#SMI20OM4%SRO(1)%DRO( 1) #{ TST.B+BIT.B+CMP.B] INGTRUCTION, BUT
17% RODITIONAL LOGIC IS TESTED.
1758 3423 TEST 100 SEVEN MICROSTATES (BINSM12xDMG*0/CLASS)
1800 IF FORK C FAILS EXECUTION 4ILL GO TO D45.90 AND A
1801 OM4 WILL BE EXECUTED. THIS WILL ONLY HAPPEN IF IRCC E39
1802 1S NOT GOING LOW. THIS WILL CAUSE AN RTI SINCE THE LOCAT
1803 FOLLOWING THE INSTRUCTION CONTRINS 0O0OG2.
1805 THE ONLY OTHER FRILURE WOULD BE CRUSED BY STATE D67.80 B
1807 ROM FLOW-21,27,117,6,251, 122, 157
1809 3454  THE LOGICAL SEQUENCE WOULD NEXT TEST THE INSTRUCTIONS BETWEEN
1810 BIN¥SMY*DMI2%SRO(0) #DROCI) %[ TST.B+BIT.B+CMP.B] AND BIN¥SMS¥DMOD
1811 BUT NOT RODITIONAL LOGIC IS TESTED.
igia 3460 333630 36 36 St 30 30 038 3 9 46 06 98 36 366 36 30 3 36 30 3 96 3 36 36 9 38 3% 36 3 46 36 36 3 36 3F 36 38 36 36 3 3 38 36 30 98 36 3 3 36 3 6 3 3 3 3 3 3 33
igig 96 36 3% 4 3¢ 38 36 3 3 36 396 36 36 38 36 96 36 33 36 96 36 36 3 3¢ 36 96 % 3¢ 3¢ 3 3 96 36 3¢ 3 3 3 3 36 36 3 9 3% 3 36 3 36 3 3 36 3 3 3 3 3 3 4 33 3 98 3%
1817 42  TEST 101 EIGHT MICROSTATES (BINXSM7%DMO¥-DF7#SRO(D))
1813 FORK A SHOULD NOT FAIL.
| lee IF FENJIBENLY FAILS EXECUTION WILL GO TO 00090 CAUSING
1822 A SM6 TO BE EXECUTED. THIS WILL ONLY HAPPEN IF EITHER
183 IRCC SRCM7 DOES NOT GO LOW OR IF IRCC E28(1) IS BAD.
1825 ROM FLOW-26,54, 141,142,317, 143, 146,205
1827 3492  THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN¥SM12#DM3#SRO(0)%DRO(O
! BIT.B+CMP.B1 BUT NO ADDITIONAL LOGIC 1S TESTED.
1830 3498  TEST 102 EIGHT MICROSTATES (BIN¥SM12%¥DM3¥SRO(1)¥DRO(0)¥CN
1832 THE OMLY POSSIBLE FAILURE WOULD BE IN STATE D30.90
1833 SINCE ALL THE OTHER LOGIC HAS BEEN TESTED.
1639 ROM FLOW-21,27,112,221,233,311,177,33
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iggg ) PDP 1170 CPU DIAGNOSTIC PART | DECDOC VER 00.0
1839 3520  THE LOGICAL SEQUENCE WOULD NEXT TEST INSTRUCTIONS BINXSM12¥DM4¥S
1840 P/CLASS THRU BIN%SM]2%DME*SRO(0)*DRO(D)*[TST.B+BIT.B+CMP.B] BUT
ig:é ADDITIONAL LOGIC 1S TESTED.
iS:i 3527  TEST 103 EIGHT MICROSTATES (BIN#SM124DMB*SRO(1)%0R0(0)%CM
1845 3528
1339 THE ONLY POSSIBLE FAILURE IN THIS TEST IS STRTE D&7.90.
igag ROM FLOW-21,27,116,6,251,122,177,33
igSS? 3543 S 3t 330 6 3698 30 96 36 96 98 36 3 36 98 96 3% 36 36 45 96 3 3 36 36 46 9 3 36 36 3636 96 36 3 36 36 38 3 3 36 38 36 3 3 36 38 36 3 3 36 36 36 3% 36 36 36 96 3 3% 3 34 3 %
%ggg 33t 36 3 36 36 3 96 36 36 36 3¢ 36 36 36 38 36 36 3 36 3% 36 38 98 36 96 3 3 96 96 3 3 96 36 36 3 3 36 36 3 3 36 3 36 3 3% 36 3 3 35 35 3% 96 3% 95 9 3% 36 36 % % % % % %
;SE; 3546  TEST 104 NINE MICROSTATES (BIN#SM12%DMS%SRO(0)#*DRO(0)*CM
iggg THE ONLY POSSIBLE FRILURE IN THIS TEST IS STATE DSO.20.
§g§g ROM FLOW-21,27,115,161,231,233,311,177,33
igg? 3564 TEST 105 EIGHT MICROSTATES (BIN%SM12%¥DMS%SRO(1)%DRO(D)%CM
iggg THE ONLY POSSIBLE FRILURE IN THIS TEST IS STATE DSO.30.
1864 3580  TEST 106 WRITE/READ PSW
1062
1867 3582 THIS TEST VERIFIES THAT THE PSW CAN BE READ THRU THE DAT
. 1868 IF THE TEST FRILS ONE OF MANY THINGS COULD BE BAD WHICH
' 1869 DETERMINED IN THIS DIRGNOSTIC.
| 1870 THIS TEST REQUIRES THAT SCCE PS ADRS GETS TO TMC
(1871 THAT THE TMC DMUX SELECT LINES GET T0 PDR, THAT THE PSW
| 1872 BITS GET TO THE DMUX, THAT SCCE INTERNAL ADDRESS GETS T0
. 873 AND SCCA VAOD GETS TO UEC.
; ig;g 36l5  TEST 107 RTI
| 1877 IF FORK A FAILS EXECUTION WILL GO TO ONE OF THREE STATES
! RSD.00 WILL CAUSE R TRAP TO LOCATION 4. THIS WOULD HAPPE
IF RACF (HALT:0P CD 7) DOES NOT GO HIGH.
STATE D12.01 WOULD CARUSE AN 00D RDDRESS TRAP SINCE RO

WILL CONTAIN R 1. THIS WILL HRPPEN IF RRCE E7 IS BAD.
HLT.00 WILL CAUSE THE PROCESSOR TO HALT ON THE INSTRUCTI
UNDER TEST AND WILL OCCUR IF RACF El

IF THE INSTRUCTION DOESN’T WORK THEN
STATES IS BAD.

ROM FLOW-12,156,212,213,214,215,172

BERREERERI
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iggg PDP %1/70 CPU DIRGNOSTIC PART 1 DECDOC VER 00.0
1831 3652  THE RTT WILL NOT BE TESTED HERE SINCE THE ONLY POSSIBLE FORK R
1892 v FAILURE WOULD CAUSE AN RTI TO BE EXECUTED. THE T BIT FUNCTIONS 0
igga THE RTI & RTT ARE TESTED IN PART 2.
iggg 3859  TEST 110 EMT AND TRAP
1897 FORK A SHOULD NOT FAIL.
1898 THE INSTRUCTIONS ARE EXECUTED AND THE STACK IS CHECKED T
iggg VERIFY THAT EVERYTHING WORKED OK.
{385 ROM FLOW-0, 345, 354, 5VC.00-SvC. 90
igga 3741  TEST 11l 10T
iggg FORK A SHOULD NOT FAIL.
iggg 3744 IF THE TRAP vscron LOGIC FAILS THE TRAP VECTOR
LS THE TRAP VECTOR COULD COM
{3?3 OUT TO BE 0, 4, OR 2.
| 1911 THE ONLY OTHER POSSIBLE FAILURE WOULD BE STATE TRP.OI.
1912 IF THIS STATE FAILS TO LOAD THE DR THE TRAP VECTOR WILL
1913 ) BE WHATEVER IS IN R4. IF IT FAILS TO LOAD THE BR THE OL
igig PS WILL FAIL TO BE STACKED.
igig ROM FLOW-14,35Y, (SVC.00-SVC.90) 355,665,357, 360,367,37,25
1918 34 303696 3 3 36 96 38 3 96 36 36 36 96 3 34 36 96 3 36 3 30 36 96 96 36 36 38 36 36 36 3 3 96 3 3 36 3 9 3 3 36 3 3 3 3 336 3 % % 3% % 3 % %% % % % %
| 1819 3815  END OF PASS ROUTINE
| igg? - 3 38 36 36 3¢ 3 96 96 3 3 9k 3% 36 36 36 3 3 3% ¢ 3% 36 3 3 36 ¢ 36 36 3 2 36 3 3 3 3 36 3 3 3 3 3 3 3 3 3 3 3 3 3 4 % 3 3 3 3 % 3% % % % 3% % % % %
1922 3817  INCREMENT THE PASS NUMBER (SPRSS)
1823 INDICATE END-OF-PROGRAM AFTER 144 PASSES THRU THE PROGRAM
| 1824 TYPE “END PRSS”™
L1925 IF THERES A MONITOR GO TO IT
1926 IF THERE ISN'T JUMP TO TSTIL
1827 IF IT IS DESIRED TO HAVE R BELL INDICATE THE "END OF PASS™ LOCAT
1928 SENDMG CAN BE CHANGED 10 7.
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1930 POP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0
1932 963 36 96 36 3 36 3 36 3¢ 96 96 38 3 3 36 3 9 3 3% 36 3 3 9 3 3 3 % 3 3 % 3 3 3 3 3 3% 9 3 3 3 3% 3 3 9 % 3 33 3 % 3 %3 % % % %% %% ¥ %4
1933 3851  TYPE ROUTINE
}ggg 9 36 36 38 36 3 96 36 36 36 38 96 3% 36 3 36 3 38 3% 3 3 3 38 3 36 3 3 3 3 9 36 3 3 3 3% 3 3 36 36 36 3% 3 3¢ 3 9 3% 36 4 3 3% 36 3 3 3 3% 3% 3 3 3 3% 3% 3 % % %
1936 3853  ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A 0 B
1937 THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE
1938 NOTEL: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CH
1939 NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHRRACTERS REGUIRED
1840 NOTE3: SFILLC CONTAINS THE CHARACTER TO FILL AFTER.
1942 CALL:
1943 1) USING A TRAP INSTRUCTION
1944 TYPE  ,MESADR - sMESADR IS FIRST ADDRESS OF AN
1945 OR
1946 TYPE
1947 MESADR
1948
1949 2) USING A JSR INSTRUCTION
1950 MOV " PS,-(SP) ; ;PUSH PROCESSOR STATUS WORD ON
JSR  PClSTYPE t1CALL TYPE ROUTINE
MESADDR : 'FIRST ADRESS UOF MESSAGE

9090 396 38 36 36 38 36 336 06 38 36 38 96 98 98 9 36 36 38 36 36 38 36 36 3 336 36 36 96 36 96 9 36 36 36 96 36 96 36 96 36 96 36 3 36 36 36 36 3 36 36 36 3 36 9 3¢ 3¢ 3¢ % 3%

3924  BINARY TO OCTAL (ASCII) AND TYPE
3333033030 BT I 3000303303033 I 003033030 303 00 300360636 3 363 B2

3926 THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIG
OCTAL (RSCII) NUMBER AND TYPE IT.
ggtPOS---ENTER HERE TO SETUP SUPPRESS 2ER0S AND NUMBER OF DIGITS

MOV NUM, - (SP) ; NUMBER TO BE TYPED

TYPOS ,,CRLL FOR TYPEOUT

BYTE N i 1 T0 & FOR NUMBER OF DIGITS
IBYTE “ , ’H-l 0 0

1=TYPE LERDING ZEROS
,,U SUPPRESS LERDING ZER

STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PRRAMETERS RS THE

ARt o A

Pt P P P Pt Pt P Yot Pl Yot Pt Pt Pt Punt Pl P—st Pt Pt P & Pt Pk Prah Pt P Pusts P Pt P P

970 $TYPOS OR STYPOC

971 CALL:

972 MOV NUM, - (SP) ; sNUMBFR T0_BE_TYPED
g;a TYPON : :CALL¥FOR TYPEOUT
gg g&muimwumstWﬁwrwn1smrmmm
977 B NUN, =(SP) - :NUMBER TO BE TYPED
ggg TYPOC s:CALL FOR TYPEOUT
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igg? POP 11770 CPU DIAGNOSTIC PART 1| DECDOC VER 00.0
1882 T3 0606 36 00 003006 36 0636 30 30 3606 06 36 36 9636 36 36 06 96 00 3 96 36 36 36 30 96 0636 36 3036 36 36 3 30 36 0606 36 6 3 336 36 36 06 90 36 6 36 6 34 3
1983 4002 CONVERT BINARRY TO DECIMAL RND TYPE ROUTINE
{ggg SHE RT3 363635363636 3606 36 06 36 36 36 06 06 36 06 0 06 0 6 3¢ 06 36 36 36 36 0 36 06 6 6 3 30 96 36 6 6 36 36 0 3 3
1986 Y004 THIS ROUTINE IS USED TO CHANGE A 16-BIT BINABRY NUMBER TO R S5-DIG
1987 SIGNED DECIMAL (RSCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER
1988 NUMBER IS POSITIVE OR NEGRATIVE R SPACE OR A MINUS SIGN WILL BE T
1989 BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALKAYS
igg? EEEtQCED WITH SPACES.
1992 " MOV NUM, -(SP) s sPUT THE BINARY NUMBER ON THE S
igg& TYPDS ::GO TO THE ROUTINE
1995 TR T30 166030 36 30 36 36 30 36 9698 336 36 36 36 36 36 36 36 36 96 36 36 36 36 36 96 36 36 36 36 36 636 36 96 36 36 36 36 36 36 36 06 36 36 36 3 3
19%% 4070 TRAP DECODER
iggg J 3336393336 3 3336 36 36 36 35 36 3 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 38 36 36 36 36 36 36 36 36 36 36 36 38 36 36 36 36 36 36 34 3¢
1999 4072 THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP™ INSTRUCTIO
2000 AND USE IT TO INDEX THROUGH THE TRAP TRBELE FOR THE STARTING RDDR
2001 OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
cone GO TO THRT ROUTINE.
2004 BHEHEEIH T E I3 3606363606 3636 3696 96 36 36 3696 36 0690 966 96 06 36 96 36 3696 36 6 06 36 6 6 06 36 36 3 36 3
2005 4085 TRAP TABLE
5889 B33 3 2360006 30336336 3036 36 36 06 36 36 36 36 06 36 36 966 36 96 36 36 36 36 36 96 36 36 36 36 96 36 36 96 36 6 36 36 36 36 36 96 36 96 36 96 36 36 36 36 3¢
2008 4087 THIS TABLE CONTAINS THE STARTING RDDRESSES OF THE ROUTINES CALLE

2009 BY THE “"TRAP* INSTRUCTION.
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2010 :

2026 .TITLE PDP 11,70 CPU DIAGNOSTIC PART 1
2027 - #COPYRIGHT (C) JULY 21,1875

2028 :¥DIGITAL EQUIPMENT CORP.

2029 *nnvnnRo MASS. 01754

|
| 2031 iPROGRﬂH BY DONALD W. MONROE
{
i

2033 *THIS PROGRAM WAS ASSEMBLED USING THE POP-11 MRINDEC SYSMRC
2034 *PRCKRGE (MRINDEC-11-DZQAC-RS).

2036 160C00 ‘SHR=160000 ; tHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT
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.SBTTL BRSIC DEFINITIONS
1 #INITIAL ADCRESS OF YHE STRCK POINTER ##s 1100 %4+

01:00 §TACK=" 1100 :FIRST RDDRESS OF THE STACK
201100 KERSTK= svncx ..KERNEL STACK
533700 SUPSTK= STACK-200 ,.supsavxson STACK
02620 USESTK= ETACK-300 :ISER STA
JEGUIV  EMT,ERROR : :BASIC oerxnxrxon OF ERROR CA_L
.Equlv 10T SCOPE :+BRSIC DEFINITION OF SCOPE CALL
17777 pS= 177376 .,Pnocssson STATUS WORD
EQUIV PS.PSW
177774 STKLMT= 177774 +:STACK LIMIT REGISTER
TR PIRGs 177772 : \PROGRAM INTERRUPT REQUEST REGISTER
177570 SWR= 177570 ..suxrcu REGISTER
177520 DISPLAY=SWR
QHISCELLQNEOUS DEF INITIONS
00001 1 HY= CODE FOR HORIZONTAL TRB
000012 LEz 12 ..cooe LINE FEED
000015 CR= 15 :CODE CARRIAGE RETURN
090200 CRLF= 200 : :CODE FOR CARRIRGE RETURN-LINE FEED
- #GENERAL PURPOSE REGISTER DEFINITIONS
009000 RO= %0 - GENERAL REGISTER
00001 Rl= %1 + s GENERRL REGISTER
000GA2 R2= %2 : ;GENERAL REGISTER
000003 R3= %3 s sGENERAL REGISTE
0000 R4z 4 1 GENERAL RSGISﬂ;
00000S RS= %5 : s GENERAL REGISTER
8060076 Rb= 76 : s GENERAL REGISTER
03507 = %7 s s GENERRL REGISTER
.EQUIV RO,RIO : :GENERAL REGISTER
.EQUIV RI.RI1l . 1 GENERAL REGISTER
JEQUIV R2RI2 : s GENERAL REGISTER
"EQUIV R3.RI13 : {GENERAL REGISTER
"EQUIV RY.RIY ; ;GENERAL REGISTER
.EQUIV RS.RI5 : GENERAL REGISTER
.EQUIV R6.SP : 'STRCK POINTER
.EQUIV SP.KSP : KERNEL STACK POINTER
.EQuIv Sp’ s5p : 1 SUPERVISOR STACK POINTER
.EQulv SP.USP s tUSER STRCK POINTER
.EQUIV R7.PC : :PROGRAM COUNTER
- #PRIORITY LEVEL DEFINITIONS
0920000 PRO= O - :PRIORITY LEVEL O
000040 PRIz 40 : PRIORITY LEVEL 1
000100 PR2= 100 :'PRIORITY LEVEL 2
000140 PR3= N0 : 'PRIORITY LEVEL 3
000200 PR4= 200 : PRIORITY LEVEL Y
000240 PRS= 240 : :PRIORITY LEVEL 5
000300 PRE= 300 : PRIORITY LEVEL s
000340 PR?= 340 s 'PRIORITY LEVEL 7
- #*SWITCH REGISTER® SWITCH DEFINITIONS
100000 &WiS=" 100000
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DEABAB.P.! BRSIC CEFINITIING

2093 Q43000 CWil¥= 4000

204 820600 SWid= 2090

2035 013000 SWle= 16000
004000 SWil= 4000
002000 SWi0= 2000

2098 60100C SW09= 1000

2099 999400 SW08= 400

2100 000200 SWC?= 200

2101 COCI00 Sud6= 130

2.02 000040 SW05= 4O

2103 868920 SWi4= 20

2:04 000010 SW03: 10

2105 800004 SuWl2= 4

2106 0900932 Swil= 2

2107 { SWi0= |

2108 CEQUIV SW09, SW9

2109 -EQUIV SW08.SW8

2110 EQUIV SWO7.SW7

2111 EQUIV SuD6. Skb

3113 .EQUIV SWOS.SWS

2113 EQUIV  SW04. Su4

2114 JEQUIV 5403 SW3

2115 EQUIV SW02.Swe

2116 .EQUIV SWOI.Su§

giig .EQUIV SWOO, SuO

2119 - #DATA BIT DEFINITIONS (BITOO T0 BITIS)

2120 100000 BIT1S= 100060

2121 040090 BITI4= 40000

2122 020000 BITi3= 20000

2123 010000 BITie= {0000

224 004000 BiTif= 4000

2.5 002000 BITI0= 2000

2126 001000 BI109= {000

2127 000400 BITO8= 400

2128 003200 BIT07= 200

2129 000100 BITOe= 100

2139 DOGOHD BITOSz 40

2131 000029 BITO4= 20

2132 009610 BITO3= [0

2133 0CO004 BITO2= N

2134 000002 BITOl= 2

213 000001 BIT00= |

213 .EQUIv B1709,BIT9

F3k 14 .EQUIv BIT08'BIT8

2138 -EQulv BIT07.BI17?

2139 .EQUIv BIT06.BITE

2140 .EQUIV BIT0S.BITS

2141 .EQUIV BITO4,BITH

2142 -EQUIv BIT03,B1T3

2143 .EQUIv BIT02,BIT2

2144 .EQulv BIT0I,BIT]

sizg EGUIv BIT00.8IT0

2147 . #BASIC "CPU” TRAP VECTOR ADDRESSES

2148 00000 ERRVEC= M s+ TIME OUT AND OTHER ERRORS
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177760
177782

177764
177766

177522
77574
177576
172516

177600

T1

DOS

MACYLL 27(732) (03-NCv-78 11:18 PRGE Sb
TIONS

RESVEC= U ;;§$§ERV§D RAND ILLEGHL INSTRUCTIONS

TBITVEC=]1M ‘s 81

TRTVEC= 1M +; TRACE TRAP

BPTVEC= + +BRERKPOINT TRAP (BPT)

I0TVEC= 20 + + INPUT/0UTPUT TRAP (IOT) ##SCOPE#*#

PWRVEC= 24 .3 R FRIL

EMTVEC= 30 s sEMULATOR TRAP (EMT) #%ERROR#»

TRAPVEC=34 ::"TRAP” TRAP

TKVEC= 63 s TTY KEYBORRD VECTOR

TPVEC= 64 s TTY PRINTER VECTOR

CACHVEC=11Y ;;CACHE ERROR INTERRUPT VECTOR

PIRQVEC=240 s s PROGRAM INTERRUPT REQUEST VECTOR

MMVEC= E?B ; ; MEMORY MANAGEMENT VECTOR

.SBTTL CACHE REGISTER DEFINITIONS

LORDRS = 177740 ; sLOWER 16 BITS OF ADDRESS THRT CAUSED ERROR

HIADRS = 177742 ; sUPPER SIX BITS OF RDDRESS THAT CARUSED ERROR

MEMERR = 177744 ;s CRCHE ERROR REGISTER

CONTRL = 177746 : s MEMORY CONTROL REGISTER

MAINT = 177750 : sMEMORY MRINTENENCE REGISTER

HITMIS = |7775¢ ;sHIT MISS REGISTER 1™ IMPLIES HIT IN CACHE

SBTTL CPU REGISTER DEFINITIONS

SIZELO = 177760 ; s MEMORY SIZE REGISTER NUMBER TO PUT INTO R PARR
;:70 GET TO THE LAST 32 WORDS OF MEMORY

SIZEHI = 177762 ;s HIGH SIZE REGISTER, RESERVED FOR FUTURE USE
; s CURRENTLY ALL ZERO

SYSTID = [77764 : 3 SYSTEM ID REGISTER

CPUERR = 177766 ;s CPU ERROR REGISTER HOLDS CONDITION THRT CARUSED
;; THE TRRP TO ERRVEC (000004)

.SBTTL MEMORY MANAGEMENT DEFINITIONS

; #MEMORY MANRGEMENT STATUS REGISTER ADDRESSES

MMRO=
MMR|]=
MMRe=
MMR3=
EQUIY
LEQUIV
EQUIV
.EQUIV

: #USER

177572
177574
177576
172516
MRO, SRO

MR1,SR1 =
MMR2, SR2

MMR3, SR3
“1* PAGE DESCRIPTOR REGISTERS

-4

“-h

UIPORO= 177600




e

— e ——

— e et . rmm—en — dme e m—

EOQS

POP 11.°0 CPY DIRGNOSTIC PRPT 1 MACYLLl 27(732) 03-NOV-76 11:18 PAGE 57
; DENBRB.P1! MEMORY MANAGEMENT CEFINITIONS
2205 177602 JIPOR1= 177602
2208 177604 UIPDR2= 177604
2ed? 177606 UIPDR3= 1776
2208 177610 UIPORY= 177610
229 177612 UIPDRS= 177612
2210 177614 UIPDRE= 177614
%22%5 177616 UIPDR7= 177616
ggia ; *USER “D" PAGE DESCRIPTOR REGISTORS
e21s 177620 UDPDRO= 177620
2216 177622 UDPDR1= 177622
2217 177824 UDPDR2= 177624
ecl8 177e26 UDPDR3= 177626
2219 177630 UDPDRY= 177630
2220 177632 UDPDRG= 177632
2221 177634 UDPDRE= 177634
% 177636 UDPDR?= 177636
2224 ; PUSER "1™ PAGE RDDRESS REGISTERS
222% 177840 UIPRRO= 177640
eaz? 177642 UIPRRi= 177642
2228 177644 UIPARZ= 177644
2229 177646 UIPAR3= 177646
2230 177650 UIPARN= 177650
2231 177652 UIPARS= 177652
2232 177654 UIPARE= 177654
aagg 177656 UIPAR?= 177656
%g ; ®USER “D” PAGE RDDRESS REGISTERS
2237 177660 UDPRARO= 177660
2238 177662 UDPRR1= 177662
2239 177664 UDPARZ= 177664
£e4l 177666 UDPRR3= 177666
g4l ) = 17767
geve 177672 UDPARS= 177672
2243 177674 UOPARG= 1776
244 177676 s 177676
% ; ®SUPERVISOR “I" PRGE DESCRIPTOR REGISTERS
c2vs 172200 SIPORO= 172200
249 172202 SIPOR§= l 72202
2250 172204 SIPDRe= 172204
225l 172206 SIPDR3= 172206
2ese 172210 SIPORY= 172210
2253 172212 SIPDRS= 172212
2esH 172214 SIPDRb= 172214
22552256 172216 SIPOR?= 172216
2257 ; #SUPERVISOR "D" PRGE DESCRIPTOR REGISTERS
2259 172220 SOPDRO= 172220
2260 172222 SOPDR1= 172222
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172224
172226

172300
172302
172304
172306
172310
172312
172314
172316

172320
172322
172324
172326
172330
172332
172334
172336

Cyll 27
DEFINITIONS

FOS

(732) 03-NOV-76 11:18 PRGE S8

SOPDR2= 1722¢cY
SOPDR3= 172226
SOPDRY= 172230
SOPDRS= 172232
SOPDRG= 172234
SDPDR7= 172236

; #$SUPERVISOR “I* PRGE ADDRESS REGISTERS
QRD' 172240

172242
172244

wununILUILNWL
=0 0= 04 04 0=4 0-=4 0—4 I—¢
gw
ll l wnnn ll
[~
~
n
mn
N
Q

; #SUPERVISOR “D™ PRGE RDDRESS REGISTERS

SOPRKO= 172260
SOPARL1= 172262

KIPORb= 172314
KIPDR7= 172316

; SKERNEL “D™ PAGE DESCRIPTOR REGISTERS

KDPDRO= 172320
KDPDR1= 172322
KDPDR2= 172324
KDPDR3= 172326
KOPDRY=z 172330
KDPDRS= 172332
KOPDRE= §72334
KOPDR?= 172336

; ¥KERNEL “I™ PAGE ADDRESS REGISTERS
KIPARQ= 172340

KIPARL= 172342
KIPRR2= 172344
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DENBARB.PI1 MEMORY MANAGEMENT OEF INITIONS

2317 172346 KIPAR3=z 172346
2318 172350 KIPAR4= 172350
2319 172352 KIPARS= 172352
2320 172354 KIPARG= 172354
2321 172356 KIPAR?= 172356
2323 ; ®KERNEL D" PRGE ADDRESS REGISTERS

325 17 KDPARQ= 17

3 155363 KDPARI= 175360
2327 172364 KOPRR2= 172364
2328 17236k KDPAR3= 172366
2329 178370 KDPARY= 172370
2330 1723 KDPARS= 172372
2331 172374 KDPARB= 172374
2332 172376 KOPAR?7= 172376
2333
23N
2335
233%
2337 .SBTTL UNIBUS MAP REGISTER DEFINITIONS
2333
2340 ;#THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED ’MAPLXX’
2341 *#THE UPPER b BITS OF THE MAP REGISTERS ARE LABELED 'MAPHXX’
2343
2344 170200 MAPLOO = 170200
2345 170202 MAPHOD = 170202
2346 170204 MAPLOI = 170204
2347 170206 MAPHOL = 170206
2348 170210 MAPLO2 = 170210
2349 170212 MAPHO? = 170212
2350 170214 MAPLO3 = 170214
2351 170216 MAPHO3 = 170216
2352 170220 MAPLOY = 170220
2353 170222 MAPHOY = 170022
2354 170224 MAPLDS = 170224
2355 170226 MAPHOS = 170226
2356 170230 MAPLOG = 170230
2357 170232 MAPHOB = 170232
2358 170234 MAPLO? = 170234
2359 170236 MAPHO? = 170236
£360 170240 MAPL1D = 170040
2361 170242 NAPHI0 = 170242
2362 170244 MPLIL = 170044
2363 170246 MAPHI1 = 170246
2364 170250 MaPL12 3 170250
2365 170262 MAPH]Z = 170252
23%6b 170254 MAPL13 = 170264
2367 170256 MAPH]3 = 170258
2368 170260 MAPLIY = 170260
2369 170262 MAPHIY = 170262
2370 170264 MAPLIS = 170264
2371 170266 MAPHIS = 170266
2372 170270 MAPL1B = 170270
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DEKBAB. P11 UNIBUS MAP REGISTER DEFINITIONS
2373 170272 MAPHIG = 170272
37y 170274 MAPLIZ = 170874
375 170276 MAPHL? = 170276
2376 170300 MAPL20 = 170300
2377 170302 MAPHZO = 170302
2378 170304 MAPL21 = 170304
2379 170306 MAPH2! = 170306
2380 170310 MAPLZ2 = 170310
2381 170312 MAPHZZ = 170312
2382 170314 MAPLE3 = 170314
2383 170316 MAPH23 = 170316
2384 170320 MAPL2Y = 170320
2385 170320 MAPHY = 170320
2386 170224 MAPLSS = 170324
2387 170326 M = 170326
2388 170330 MAPL2E = 170330
2389 170332 MAPHOE = 170332
230 170334 MAPLD7 = 170334
2391 170338 MAPHZ? = 170336
170340 MAPL30 = 170340
2393 170342 MAPH30 = 170342
2334 170344 MAPL3L = 170344
23% 170346 MAPH3L = 170346
23% 170350 MAPL32 = 170350
2397 170382 MAPH3? = 170352
170354 MAPL33 = 170354
2399 170356 MAPH33 = 170356
2400 170360 MAPLIY = 170360
2401 170362 MAPH3Y = 170362
2402 170364 MAPL3S = 170364
2403 170366 MAPH3S = 170366
170370 MAPL36 = 170370
2405 170372 = 170372
170574 HAeLTS = 170374
2407 170376 MAPH3? = 170376
2408 LEQUIV MAPLOO,MAPLOD
2409 "EQUIV MAPHOO, MAPHO
2410 "EQUIV MAPLDI,MAPL1
2411 'EQUIV MAPHO1, MAPH)
2412 EQUIV MAPLO2,MAPL2
2413 EQUIV MAPHO2, MAPHZ
2414 FQUIV MAPLO3, MAPL3
2415 EQUIV MAPHO3, MAPH3
2418 EQUIV MAPLON,MAPLY
2417 EQUIV MAPHOM, MAP
2418 EQUIV MAPLOS,MAPLS
2419 EQUIV MAPHOS, MAPHS
2420 EQUIV MAPLOG,MAPLE
2421 EQUIV MAPHOB, MAPHE
2422 EQUIV MAPLO?7,MAPL?
o423 EQUIV MAPHO?, MAPH?
2424
2425
€~ 9

[

nrn
g1
[ A} .
w3
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DEKBARB.PLL TRAP CATCHER
c429
2430
e43l 000000
g43e
0002G0

2433
243
435
2436
2437
2438
2439
2440
2441
242
2443
2444
2445
446
2447
2448
2449
450
c4sl
c4se
453
o rh
2455
2456
45?7
2458
2459
2460
g4bl
c4be
24ty
e46s

000200 000137 001202

000204
000046
00004 010732
0000S2

000204

.SBTTL TRAP CRTCHER

=0
;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".+2 HALT"
t ¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
+ #LOCATION O CONTAINS O TO CATCH IMPROPERLY LORDED VECTORS

.SBTTL STSSEING RDDRESS(ES)

JMP JUSTART ; JUMP TO STARTING RDDRESS OF PROGRAM
******iii*********i4if**iii**iii***i****************ii*i*******
.SBTTL RCT11 HOOKS

lTHE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ARCT11

:Eﬂ%ﬂé}ONHgG HILL CONTRIN THE ADDRESS OF THE LOCICAL
: #LOCATION 52 IS D 0 SPECIFY PROGRAM OPERATING REQUIREMENTS
;#AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING VARIOUS BITS
:#TO A ONE OR R ZERO. THE BIT5 USED AND THERE MEANING ARE:

;'l
% BIT 15=1 PROGRAM SHOULD BE POMER FRILED WHILE RUNNING
¥ =0 NO POMER FRIL DESIRED
4" BIT 14=1 PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT
¥ =0 RUN TIME IS NOT MEMORY SIZE DEPENDENT
‘¥ BITS 13-0 MUST BE 2ERO’S
ssvpc- :SAVE LOCATION COUNTER
. ,,ssr LOCATION COUNTER
.uono SENDAD $1SET LOC.46 TO ADDRESS SENDAD
.=52 ,,ser LOCRTION COUNTER
"WORD O :SET LOC.S2 10

ZERO
.=$SVPC ;5 RESTORE LOCATION COUNTER




DEKBRB.P11
2466
2467
c4b8
2469
2470
2471
2472
Call 001100
247y
2475 001100
2476 001100 000000
2477 001102 003
2478 001103 00
2479 00110N 000CO0
c480 001106 000000
248l 001110 000000
2482 001112 000000
c483 001114 000
2484 00111S 001
c48S 001116
2486 001120 000000
c487 00ile2 000000
c488 001le4 000000
483 001126 0000CO
i €490 001130 000000
43l 001136 177560
| 432 001140 177562
2433 00ll4e 177564
2494 OOll44 177566
c43S 001146 00g
r 249% 001147 002
;2497 001150 0i2
2438 001151 000
2499 001152 000C0g
v 2900
v 2501 001154 000000
232 001156 000000
2503 001i60 000000
2S04 001162 000000
cS05 001164 000000
co06 001166 000000
2507 001170 000000
2508 001172 07?7
509 001173 015
2510 001174 (000012
coll DO1176
2sie 001176 (000000
2513 001200 000000

RCT11 HOOKS

000000 000000

JO5
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53 ERFIEIIIAIIEII HI I 306330 S0 T 36 30369 36 36 3050 36 3% 46 06 36 3 36 36 30 0 06 3096 96 0 3 36 3698 6 3 36 36 3¢ 46 3

.SBTTL COMMON TARGS

s #THIS TRBLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
'%USED IN THE PROGRAM.

.=1100
$CMTAG: : s START OF COMMON TAGS
SPRSS: .WORD O : sCONTRINS PRSS COUNT
§TSTNM: .BYTE O : sCONTAINS THE TEST NUMBER
S$ERFLG: .BYTE O : ; CONTRINS ERROR FLAG
SICNT: .WORD O ;s CONTAINS SUBTEST ITERATION COUNT
SLPADR: .WORD (@ : ; CONTAINS SCOPE LOOP
S$LPERR: .WORD O s s CONTRINS SCOPE RETURN FOR ERRORS
SERTTL: .WORD O : s CONTRINS TOTAL ERRORS DETECTED
SITEMB: .BYTE O s sCONTRINS ITEM CONTROL BYTE
SERMRX: .BYTE | + : CONTRINS MAX. ERRORS PER TEST
SERRPC: .WORD O : ;CONTRINS PC OF LAST ERROR INSTRUCTION
$GDADR: .WORD O :;CONTAINS OF 'GOOD’ DATA
$BDADR: .WORD O s sCONTRINS OF 'BAD’ DATA
$GODAT: .WORD O ; ;CONTRINS *GOOD’ DATA
$BODAT: .WORD 0 ; ;CONTAINS 'BRD’ DATA

.WORD 0,0,0 ; sRESERVED--NOT TO 8E USED
$TKS: 177560 13 TTY KBD STATUS
$TKS8: 177562 +sTTY KBD BUFFER
$TPS: 177564 !ITTY PRINTER STATUS REG.
$TPB: 177566 +s TTY PRINTER BUFFER REG.
$NULL: .BYTE O + sCONTRINS NULL CHARRCTER FOR FILLS
SFILLS: .BYTE 2 : ;CONTRINS 8 OF FILLER CHRRACTERS REQUIRED
SFILLC: .BYTE 1@ s INSERT FILL CHARS. AFTER R “LINE FEED"
$TPFLG: .BYTE O ;s TERMINAL AVAILABLE™ FLAG (BIT:07>=0=YES)
$REGAD: .WORD O s ;CONTRINS THE FROM

ssWHICH (SRECGO) WARS OBTAINED

SREGO: .WORD O + s CONTRINS ( (SREGAD)+0)
SREGl: .WORD O s ;s CONTAINS ((SREGAD)+2)
SREG2: .WORD O 2L CONTAINS ((SREGAD)+4)
$TMPO: LWORD O s ;USER DEFINED
$TMPL: .WORD O ; sUSER DEF INED
s$TMP2: .WORD O : ;USER DEFINED
sSTMP3: .WORD O ; sUSER DEFINED
$QUES: .RSCII 7/ : s QUESTION MARK
SCRLF: .RASCII (IS ; s CARRIAGE RETURN
SLF: .RSCIZ U2 :sLINE FEED
SERPSW:
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s o REFRERNRERRRBREFYSSLPRERREREREEREEREFERREHERNREEERRERERERRERERR

.SBTTL ERROR POINTEwm "OBLE

;#THIS TABLE CONTAINS THE INFORMARTION FOR EACH ERROR THART CAN OCCUR.
s #THE %NFORHRTION I?HOBTQINED BY USING THE INDEX NUMBER _FOUND IN

'3 OCATION SITEMB. YHIS NUMBER INDICATES WHICH ITEM IN THE TRBLE IS PERTINENT.
t ¥NOTEL: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC),
: sNOTE2: EACH ITEM IN THE TRBLE CONTRINS 4 POINTERS EXPLAINED AS FOLLOWS:
L3 EM ,,POINTS 70 THE ERROR MESSAGE
Ly DH iPOINTS 10 THE DATA HEADER
L% o) : 1POINTS TO THE DATA
Ly OF :pOINTS TO THE DATA FORMAT
SERRTB:

: o IR 46U 36 9 366 3 36 3 36 3 3 3 96 3 3 3 3 9 96 9 3 9 3 3 % 96 9 36 3 3¢ 3 3 9 3 36 9 6 3 3 3 3 3% 3 3% 3 3 3% 3 3 3% % 3 % 3% %
& FOLLOWING IS AN INDEX OF THE POSSIBLE FRILURES THAT

CAUSE R TRAP TO LOCATIONS 4, 10, 14, OR 24 OR THAT

CAUSE THE PROCESSOR TO HRNG' (H). NGY=NOT GETTING THRU

!

. %

]

' &

12 TEST NUMBER EFFECT CAUSE

1 25 10 RACH NEG.B*DMO NOT GOING HIGH
T 25 24 RACH A2 RABOO NOT GOING LOW

T 2S H RACH ESS(B) NOT GOING LOW

¥ OR NGT RACL RADRQ?

T 26 H RACL RADROO NOT GOING LOW -
¥ 26 Y EITHER IRCC SM357 STUCK H

¥ OR RACL E70 BAD

;& 2b 14 IRCC CO RABO3 NOT GOING H OR
¥ RACL RADRO3 INPUT STUCK LOM

¥ 26 Y SRC CONST RDDED 1 OR 3

5: 27 H RACK RADROL NOT GOING LOMW

T k)| 10 RACK AQ nneol NOT GOING LOW OR
s NGT RACL RADROL

8 3l 4 RACK BRCABOS NOT GOING LOW OR
¥ NGT PACL RRDROS

L 13 ON TOP OF STACK

: 3l Y DST CONST ADDED ! OR 3

;¥ 2 10 RACE A0 RABOO DOES NOT GO LOW
E: 33 10 RACE AQ RABO2 DOES NOT GO LOW
1 M 10 RACE EYY4 IS BRAD

2 M 10 IRCB K/CLASS STUXK LOW

T M H GRRB OBD(1) STUCK H OR NGT RACL E7!
¥ M H GRAD DRMX00 STUCK H OR GRARB ESO BAD
: 35 10 RACE BIN#SMO H DID NOT GO HIGH
¥ 35 10 IR DECODE ROM WORD BRD

" 3% 10 RACE BIN#SMC FAILED
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DEKBRB.PI1 ERROR POINTER TABLE
gg;? ¥ 3b 10 IR DECODE ROM WORD BAD
gggg 5: 3?7 10 RACE EYS BAD
2574 Lk 40 10 RACE AD RABOO DOES NOT GO LOW
2575 ¥ 40 10 IRCB(IMP+JSR) IS STUCK LOW
gg;; ;: 40 H IRCB FJ CLASS IS STUCK HIGH
2578 ¥ 41 10 RACE ENS IS BRD
2579 ¥
ggg? i+ 4 10 RACE E33 IS BAD
2582 Sk 43 10 RACH U/CLASS NOT GOING HIGH
2583 % 6§-2 ON TOP OF STACK
Ly 43 10 EITHER RACE E10 BAD OR
2585 : RACE BIN NOT GOING H
gggg 3 6§ ON TOP OF STACK
2588 ‘¥ 4y 10 RACJ AFIR 14(1) NGT RACE E42
gggg ¥ 4y 10 IRCB E38(6) STUCK HIGH
sggé E: 45 H GRAB 08D(0) STUCK H OR NGT RACK ES1
gggg 5: 4Ye 10 RACE E33 BAD
! Sggg E: oY 10 RACF E3 DOES NOT GO HIGH
gggg 5: 56 10 PART PCLASS FIELD BAD IN IR DECODE RGM
I sggg E: 60 10 PART PCLASS FIELD BAD IN IR DECODE ROM
2601 ok 62 10 IRCC CO RABO3 STUCK H OR NGT RACL RADRO3
, gggg ¥ OR FORK C MUX INPUT BO STUCK H
2604 ¥ &5 10 B FORK MUX SELECT STUCK LOW
., 2805 4 &5 H IRCB BO RABDY NGT RADROS
T 2606 4 65 H B FORK MUX INPUT BO STUCK H OR
2607 S IRCC BO RABOO STUCK H
2608 S 85 Y B FORK MUX INPUT B3 OR
2609 S TRCB BO RABOO STUCK L
gg{? ;: 85 H IRCB EY6(12) STUCK L-MICRO ADR 170
ggig E: b7 10 RACE £35(1) BAD
c ’
sgig ;: 70 10 B FORK MUX STROBE STUCK L (CHIP FAILURE)
2616 ¥ 75 10 RACE JMP+JSR+SWAB NOT GOING HIGH
Sgig - 75 10 IRCB E63 BAD-RS CONTRINS "Te7+2"
2619 L% 105 Y RACF (HALT:OP CODE 7) DOES NOT GO HIGH
ggsg % 105 4 RACE E7 BRD-0DD ADR BIT SET IN ERROR REG
ce . HRERERRERERNEEEEEHE RN ENEEEEEEEEEHEEREEE N EEEREE RS EEE W E R8I E % %% %%
'k THE FOLLOWING FIVE CONDITION CODE AND BRANCH TESTS ARE R

’
cbeH L FUNCTION OF RACK F TRUE 1. SECTION 1 OF ERACH TEST IS
625 ¥ DEPENDENT ON TRUE 1 NOT GOING HIGH, WHILE SECTION 2 IS
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DEKBRB.PI1!

2bab
eba?
2b28

001202 012737 0000i% 177746

001226

001230
001232
001234
001236
001236

001240
00le42
001244
00l244

ERROR POINTER TRBLE

00Ces?
103404
100403
102402
101401
103001

000000

000261
100402
102401
100001
000000
103001
103401

000000

g DEPENDENT ON TRUE ONE GOING HIGH.

K ]
§TART: MOV #14 JUCONTRL  :FORCE MISSES IN CACHE
--*****i**l**l****li**l**!*!i*!*i**********!*****!*******i**i*!*i

Eirssr 1 CCC*BRANCH THRU FET.13
Ly THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE I:
Ly SECTION |
¥ BCS ESB(13,12) L,H
L% BMI £59¢10/11,9)  H.L,H
¥ BVS E48(5, 3,4} HICIH
i BLOS  ES9(¥.3)S) HL H
"il*i!il!i*!*li!i*!!l**l*!i*i***l**!l*i**li**l***!********i*****
811 cce : CC=0000
SECTION |
BCS 1%
8MI 1%
BVS 13
BLOS 1§
s BCC 1812 +:GO TO NEXT TEST
HALT :RACF TRUE | WENT HIGH OR

;RACH A2 RABO2 IS NOT GOING HIGH

;OR_NOT GETTING THRU RACL RADRO2

;FOR LOOPING CHANGE TO "BR TST1™ (771)
b3 B R O RS R R R R AR

;:TEST 2 SEC*BRANCH THRU FET.13 AND FET.1!
Ly THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TOUE 1:
¥ SECTION 1
T BMI ESB8(13,12) H,L
" BVS €58(13,12) HL
L SECTION 2
% BCC E58(13,12) H,H
-°i*i*i!*!***!l*ii*!§*i*ii*ili‘!i*i*ii**!‘***ii*iil*i*****i*i*ii*
t&12:  sEC . CC=0001
SECTION |

BMI 18

BYS 1§

BPL 2% G0 TO SECTION 2

HALT :RACF ES8 FRILED

:FOR LOOPING CHANGE TO “BR TST2" (?773)

-SECTION 2
e3: BCC 3$ ‘
s 1513 ::G0 TO NEXT TEST

HALT :EITHER RACF TRUE 1 DID NOT GO HIGH

:OR IT DID NOT GET THRU RACH A2 RABOO

:FOR LOOPING CHANGE TO "BR 23" (775)
--!li!lllili!l!li!ll!lll!*!!!lililll!lllililliliilllil!*l!i!i**i!

hTEST 3 SEV¥BRANCH THRU FET.13 AND FET.11
THEsgg%%gﬁITG IS A LIST OF PATTERNS PUT ON THE GARTES OF TRUE 1:
BCS E48(S, 3,4) L,H,H

L
.
L
’
’

#*
#
s ¥
s %
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gb8e
2683
2684
2685
00l246

001250
00125e
001254
00125¢
001260
001260

Q01262
001264
001266
001266

001312

POP 11,70 CPU DIAGNGSTIC PART 1 MACYIL 2

13

000257
200262
103402
100401
100Cal
000000
102001
102401

000000

000257
0CS264
103402
100481
102001
000000
101001
101401

000000

000257

NOS
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SEV*BRANCH THRU FET.!3 AND FET.11
g BM1 EYB(S5,3,4) H,H,L
s % SECTION 2
3 BVC EY8LS,3,4) H HH
S o REEERREER I ERE R R R EREIHEE RTINS NN
t813:  cce - CC=0000
sSECTION 1
SEV ; CC=0010
BCS 19
BMI 1%
BPL cd
HALT ;RACF E48 FRILED
sFOR LOOPING CHANGE TO “BR TST3" (772)
<CECTION 2
28 BVC 33
BvS TSTH :3G0 TO NEXT TEST
HALT :EITHER RACF E48 OR EM7(1) FARILED

;FOR LOOPING CHRANGE TO "BR 28" (775)

°'***a!****l*****l********l*****i*********i*********************l

Eirssr Y SEZ¥BRANCH THRU FET.13 AND FET.Il
L THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1:
¥ SECTION 1
2" BCS ES9(Y4,3,5) H,H,L
S BMI ES3(4,3.5) LiH H
Sy SECTION 2
S BHI E59(Y4,3,5) H,H,H
--*i****i!**!***!****i****ii!i*i**!******iii*!**l*****!**l****l**
514:  CioC -CC=0000
;SECTION ..

SEZ -CC=0100

BCE 18

BHI 18
s BVC 2% GO TO SECTION 2

HALT :RACF ES9 FAILED

:FOR LOOPING CHANGE TO “BR TSTY" (?772)

-SECTION 2
2s: BHI 3

BLOS  TST5 - ::G0 TO NEXT TEST

HALT :EITHER RACF ES9 OR EN7(11) FRILED

;FOR LOOPING CHANGE TO “BR 28 (775)
s HEREREREEE OHE OO OO R R R

EiTEST 5 SENXBRANCH THRU FET.13 AND FET.11 )

Pa THIS TEST PUT5 THE FOLLOWING PRTTERNS ON THE GATES OF TRUE I:
¥ SECTION |

LR BLOS  ES9(10,11,9)  H,H,L

¥ BvS_  ES9(10,11,9)  L,H,H

¥ SECTION 2

¥ BPL  ES9(10,11,9)

M, M4
R RN R RN RN SRR AR R R R AR R

§15:  CCC . CC=0000
-SECTION |
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U FET.13 AND FET. 1L
SEN :CC=1000
B.0S 18
VS 8
I8 BHI cs :GO TO NEXT SECTION

HALY :RACF ES3 FAILED
;FOR LOOPING CHANGE TO "BR TSTS™ (772
SECTION 2

BPL 3s
28 BMI TSTH 1:60 TO NEXT TEST
) HALT -EITHER RACF ES9 OR EN7(13) FAILED

;FOR LOOPING CHANGE TQ “BR 2§ (775S)
Yy ey Yy e T T T P T T
i ® THE FOLLOWING SEVEN TESTS ARE A FUNCTION OF RACF TRUE 2.
;#SECTION 1 OF EACH TEST IS DEPENDENT ON TRUE 2 NOT GOING HIGH
::HHILE SECTION 2 IS DEPENDENT ON TRUE 2 GOING HIGH.

; TR RSP R RN R PR R R R R AR R R R R R R R F R R R RN R AR AR R AR AR RE S

;:TEST 6 BRANCHES THRU FET.13
:: THIEEE$§5NP?TS THE FOLLOWING PRTTERNS ON THE GRTES OF TRUE 2:
H BLE £sS8(2, 1)K, L ES9(13,1,2)L M, H E48(1,13
T BLY E59(13.1,28)L.H,H gscl,13,2)H.H,L
¥ BEQ Esgce, DAL ESB(10,9)M,L
T T T T T T T TR PR TR T Ty TV TP TP T PR
to1e:  cceC ;€C=0000

BLE 18

BLT 18

Q 18
8GT 1877 ;:G0 TO NEXT TEST

18:
LT ;RACF TRUE 2 WENT HIGH
+FOR LOOPING CHANGE TO “BR TSTE™ (?772)
R EEEREREERER R RN R R RN RN R R R R R R B R R R

;irssr 7 BRANCH THRU FET.13 AND FET.12

;: THIEEE%?&NP?TS THE FOLLOWING PRATTERNS ON THE GATES OF TRUE 2:
1 BEQ E48(]1,13,2) L,H,H
o & SECTION 2
s & BGT gENg8(!,13,2) H.HH
o R RERE R AR R RN R R R RN R R R R R R R R AR RN E R
t817:  cce :CC=0000
<SECTION 1

SEV :CC=0010

BEQ 18
" BNE c$ 1GO TO SECTION 2

HALT :RACF EYB FAILED

sFOR LOOPING CHRNGE TO “BR TST?™ (773)

-SECTION 2
es: B8GT 38
2 BLE T1ST10 1:GO TO NEXT TEST

3

2

)
S8

H
{

]

H,
a.

L
3IL.H
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n
w
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L
8888 8888%

ELEE
82K

2826 0C1370 002257
01071
002001

I
88q2

001001
001401

000200

B BBBBBBBD

Pt Pt s s Pt bt B =& $=t P Pt
SOV L W—O

AR

001410 000eS?
000270
00140!
001416 001GC0!

201420 000000

ERRRASR

]

s
28
o

LA

002001
0014eM 002401

PRRT | MRCY]l 27(732

POF 1. 70 Py DIRGNCSTIC
17 BRANSH THRY FET,

g~ 0C138b6 JC0C30
35

COb6

T(738) O3-Nov-TB 11:18 PAGE BB
13 AND FET. 2
HRLT ;EITHER RACF TRUE 2 DID NOT GO HIGH

;OR_IT DID NOT GET THRU RACH A2 RAEC]
:FOR LOOPING CHANGE TO “BR 28 (775)
SRR R R RN PR R IR SRR AR R AR R R R R AR R AR RR RS RERRRS

<§TEST 10 BRANCH THRU FET.13 AND FET.12
-
S THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:
T SECTION | i
s 3 BLY ESB(E,1) L,H
¥ SECTION 2
& BNE £S972,!) H,H
--lfilillllilll!llll!lif!lQiitl!il!ii{lil‘lilliil#iiililliiili!ii
Sr10: 2ccC :CC=0000
SECTION |

SE2 :CC=0100

BLT 18
" BGE 28 GO TO SECTICN 2

HALT :RACF ES8 FRILED

:FOR LOOPING CHANGE TO "BR TSTIO™ (773)

. CECTION 2
es: BNE 3%

g8EQd 18711 ;:G0 TO NEXT TEST

HALT :E1THER RACF ES8 OR E46(12) FRILED

:FOR LOOPING CHANGE TO “BR 28" (775)
R L T T T T T T T T T M PO PP T AP  PT

sﬁresv 11 BRANCH THRU FET.13 AND FET.12
;: THIgegg?BNP?TS THE FOLLOWING PRTTERNS ON THE GRTES JOF TRUE 2:
i BES £59(13,1,2) M,H,L
M SECTION 2
& BGE ES9(13,1,2) M. H,H
R EREREEEREEER R RN SRR AR R RN R RS R R SRR R R R R
$8111: ccc : CC=0000
sSECTION 1
SEN ;CC=1000
BEGQ 18
8 BNE s :G0 TO NEXT SECTION
] HALT ;RACF ES9 FAILED
;FOR LOOPING CHANGE TO "BR TSTIL™ (773)
-SECTION 2
28: BGE s
2 BLY TSTie ;60 TO NEXT TEST
| HALT -EITHER RACF ES9 OR EN6(13) FAILED

:FOR LOOPING CHRNGE TO “BR 28" (775)
Co BEEEREEEE R RN AR R R

LETEST 12 BRANCHES THRU FET.13 AND FET.12

L

Ly ruxggg;;gﬂp?rs THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2:

;l

Ly BEQ  ESB(2,1)H,L  ESB(10,9)H,L

Ly BLT  ES9(13,1,2)H,L,H E48(1,13,2)H,L,H ES8(10,3)L,H

‘--H...‘._._-_—-.——. - e
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POP 1{ 70 CPU DIRGNCSTIC FART | MACYI! 201732) 03-NCv-T6 11:18 PRGE 6%
OEkBRB.P11 T2

BRANCHES "HRU FET.13 AND FET. 12
s R R RERER PR R IR R RN RRR L AR R SRR AR ST RIS R R RS RERRRETRRA S
001430 000268 t8112: SEV «{C=1010
:SECTION |
001432 001402 BEG 18
ngu 002451 BLY 1§
143 00100i BNE 15713 ::G0 TO NEXT TEST
001440 18:
DOIN80 000000 HALT :RACF TRUE 2 WENT MIGH

:FOR LOOPING CHANGE TO “BR TST12” (773)
R L L L T L T s L T T T T T T e

:#TEST 13 UNIARY AND BINARY (SMO)

THE FOLLOWING TEST TESTS ALL THE E/CLASS
INSTRUCTIONS WITH R DESTINRTION MOOE OF O
RAND DESTINATION FIELD OF NOT 7. THIS CLRSS CONSISTS
OF ALL THE UNIARY (EXCEPT NEG) INSTRUCTIONS AND
: g%LoTHE BINARY INSTRUCTIONS WITH R SOURCE MODE

:'il{Iiili}lililllllllilili!lliii*li*liii*iilill!ili!li*l*i!illli

o e

L]
.
L
’
'l
-
]
*

001442 000277 t&r13: scc

001444 000244 cLZ .CC'S=1011

001446 00S000 ¢R RO *R0=000000, €C’S=010C

001450 103403 8¢S CLRRO

001452 102402 8vS CLRRO

001454 100401 I CLRRO

001456 001401 BEG e

001460 CLRRC:

001460 000000 HALT :ERROR, INCORRECT CC'S AFTER CLR
:FOR LOOPING CHANGE TO "BR TSTI3" (770)

001462 005000 CLR RO

001464 000277 SCC CC'S=1111

001466 00024M cLZ *R0=000000, CC’'S=1911

001470 00S700 15T RO :R0=000000, CC’S=G100

001472 103403 BCS TSTRG

OINY 102402 BVS 1STRO

001476 100401 BM] TSTRO

001500 001401 BEQ e

001502 TSTRO:

001502 000000 HALT ERROR, INCORRECT CC’S AFTER TST
:FOR LOOPING CHANGE TO “BR CLRRO+2" (767)

001504 005000 CLR RO

00i506 000257 ol + €C* $=0000

001510 000266 +SE21SEV *R0=000000, €C’S=0110

001512 005100 coN RO tR0=177777" €C’'S=1001

001514 | BPL COMRO

001€'p 001402 BEQ COMRD

00is20 102401 BVS COMRO

001522 103401 BCS +

001524 COMRO:

001524 000000 HALT :ERROR, INCORRECT CC'S AFTER COM
:FOR LOOPING CHANGE TO “BR TSTRO+2" (767)

001526 005000 CLR RO

001S30 000277 SCC :R0=000000, CC’S=1111




r-—. - —— ———— — ———— —

POP 11-
DEKBAB. P11 T

2906 001532 005500
2307 001534 100903
2308 001536 001402
2309 001540 102401
2310 DOIS42 103001
2311 001544

' 2912 00ISW4 200000
2313
2914
2915 0DIS46 00SGOD
2916 001550 000261
2917 001582 0OSSO0
2313 001584 000257
2319 00155 000270
2320 001550 006000
2331 001562 100403

| 2922 001564 001002
2323 001566 102001

' 2924 DOIS70 103401
2325 001572
2326 001572 00DDOC
2327
2328
2329 DOIS7Y DOS0CD
2330 001576 000277
2331 DOIR00 009250

, 2932 001602 D0S300
2333 001604 100003
2334 001606 (0OINO02
2335 001610 10240]
23% 001612 103401
2337 D0I6IN
2338 001614 000000
2939
2340
2M1 001616
2942 001620 000277
2943 001622
2344 001629 100403
25 001626 001402
2346 001630 102401
2947 001632 103401
2948 DO1634
2949 00i634 000000
2950
2951
2952 001636 00S000
2953 001640 000277
2954 001642 000244
2955 DOl644 006
2956 001646 100403
2957 001650 001002
2358 001652 102401
2959 001654 103001
2360 001656
2961 001656 000000

r--o-— o ——— —— o

+0 CPU DIR??OSTIC PRRT 1 MRCYL] 27(?32}

UNIRRY AND BINARY (SM0)

ROCRO:

RORRO:

DECRO:

INCRO:

ASLRO:

EOB

03-NCV-76 11:18 PAGE 70

RUC
8MI
BEQ

RO
ADCRO
RDCRO
RDCRO
.Y

RO
RO

RO
RCRRO
RORRO
RORRO
.4

RO

RO
INCRO
INCRO
INCRO
.44

RO

RO
RSLRO
RASLRQ
ASLRO
.44

;RC=000001, CC’S=0000

;ERROR, INCORRECT CC'S RFTER ADC
:FOR LOOPING CHANGE TO "BR COMRC+2" (770)

000

;RG=000001, C€C’S=1
S=011l1

;R0O=000000, CC’

:ERROR, INCORRECT CC'S AFTER ROR
:FOR LOOPING CHANGE TO "BR ADCRO+2" (785)

;RO=000000, CC'S

' =0111
tR0=177777, CC'S=

011
1001

;ERROR, INCORRECT CC'S AFTER DEC
:EOR LOOPING CHANGE TO “BR RORRO+2" (767)

; R0=000000, CC’S=
1, CC'S=

1111
; R0=00000 S=0000

;ERROR, INCORRECT CC’S RFTER_IN

INC
:FOR LOOPING CHANGE TO “BR DECRO+2" (770)

;+R0=000000, CC'S=1011
; R0=000000, CC'S=0100

; ERROR, INCORRECT CC'S RFTER RSL
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POP 1170 CPU DIASNGSTIC PART 1 MACYIL 27(732:
DEKBAB. P11 T13 . UNIARY AND BINARY (SMQ)
2962
2963
294 001660 005000
2965 001662 000261
5365 001664 006000
| 2%7 D0IEGS D0B100
| 338 D0lbry 100403
5369 001672 001002
2970 001674 102001
2971 001676 103401
2972 001700 ROLRO:
2373 001700 000000
2374
3575
| 297h 001702 0OSOCO
| 2977 001704 000261
2978 001706 006000
2979 001710 00°200
. 2930 001712 000277
3981 001719 000951
2582 001716 006200
2983 001720 100003
3964 001722 DO1402
2965 001729 102401
. 293 001726 103401
2387 001730 ASRRO:
. 2988 001730 000000
2389
2330
2931 001732 00S00C
2935 001734 000277
2993 00173% 000250
2994 001790 005600
5395 OGI742 100003
33% 001744 DO1402
2997 001746 102401
2938 001750 103401
2993 001752 SBCRO:
3000 001752 0000CO
3001
3002
3003 001754 00S000
3004 001756 000261
3005 001760 006000
006 001762 000277
3007 001764 000250
3008 001766 009300
3009 001770 100003
3010 001772 001402
011 001774 102401
3012 001776 103001
3013 002000 SWABRO:
3014 002000 000000
3015
2016
3017 002002 00SOCO

03-NCV=-78

CLR RO
SEC

ROR RO
ROL RO
BM] ROLRO
BNE ROLRO
Bv(C ROLRO
BCS . *4
HALT

CLR RO
SEC

ROR RO
INC RO
SCC

+CLN!CLC

ASR RO
BPL ASRRO
BEQ RASKRRD
BVS RSRRO
BCS . +4
HALT

CLR RO
SCC

CLN

SBC 0
BPL SBCRO
BEQ SBCRO
BVS SBCRO
BCS .+4
HARLT

CLR RO
SEC

ROR RO
SCC

CLN

SWAB RO
BPL SWABRO
BEQ SWABRO
BvVS SWABRO
8CC Ry
HALY

CLR RO

FOB

11:18 PRGE 71

;FOR LOOPING CHANGE TO “BR INCRO+2™ (767)

;R0=100000, €C'S=1000
;R0=000000, CC’S=0111

-ERROR, INCORRECT CC’S RFTER ROL
:FOR LOOPING CHANGE TO “BR ASLRO+2" (767)

;R0=100001, CC’S=0110
;R0O=140000, CC’S=1001

:ERROR, INCORRECT CC’S AFTER ASR
:FOR LOOPING CHANGE TO "BR RORRO+2" (721)

;R0=000000, CC’'S=0111
J01

=0
tR0=177777, CC’5=1

;ERROR, INCORRECT CC'S RFTER SBC
;FOR LOOPING CHANGE TO “BR ASRRO+2" (767)

; R0=100000 CC'SS?

, 111
; R0=000200, CC’S=1000

:ERROR, INCORRECT CC’S AFTER SWAB
:FOR LOOPING CHANGE TO “BR SBCRO+2" (785)




3018
3019
3020

3021
3022
3023
3024
3025

2
3028
2029
3030
3031
3032

et

3036
3037
3038

#32235%7

3047
3048
3049

3051

7

o
e

3054
3055
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ER R

B ERERERRESRRes
B8 RRMRBEZERERIRR

ERE

3069
3070
3071
3072

POP 11-70

! DENBRB.PI

002004
002006
002010
002012
002014
002016

CPU DIAGNUSTIC
l Tl

PART 1 MACY11l 27(732) 03-NOV-76
UNIARY AND BINARY (SMO)

S€XTRO:

SxTe:

XORRO:

MOVBRO:

MOVRO:

——— e e = -

GOb

11:18 PAGE 72
RO
:RD=177777, CC’'S=0010
RO »R0=000000, C€C’'S=0100
SXTRO
SXTRO
SXTRO
. +4
+ERROR, INCORRECT CC'S RFTER SXT
0 :FOR LOOPING CHANGE TO “BR SWRBRO+2" (786)
-R0=000000, CC’'S=1XXX
58 sR0=177777, CC’S=1XXXX
44
-SIGN EXTEND FAILED WITH N SET
:FOR LOOPING CHANGE TO "BR SXTRO+2” (772)
RO
RO
-R0=177777, CC’S=1011
RO, RO ;R0=000000, CC’S=0101
XORRO
XORRQ
XORRO
.+4
:ERROR, INCORRECT CC’S AFTER XOR
:FOR LOOPING CHANGE TO “BR SxTo+2" (766)
RO
RO
RO
:R0=000200, CC’S=0111
RO, RO :RO=177600, €C'8=1001
MOVBRO
MOVERO
MOVBRO
MOVBRO
:R0=177600, €C’S=0100
RO . CC’*S=1000
MOYRO
. +b

:ERROR, INCORRECT CC'S AFTER MOVS
:FOR LOOPING CHANGE TO “BR XORRO+2™ (757)

:ERROR, MOVB DID NOT SIGN EXTEND
sFOR LOOPING CHANGE TO “BR XORRO+2" (756)
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C=KBRB.P11

307N
3075
3076
3077
3078
3079
3080
3081

2085

3087
3088
3089
3030
3091
3092
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R
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B 9t et s e e Pt ot G Pt P Pt Pt Pt Pt Gt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt
BBEYRRRBRNS o inson—-o38IRRZER2S
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SRR
S

13

UNIARY AND B

l
1

NA

(732
RY (S

¢ )
Y (SMO)

BITRO:

BICRO:

BISRO:

RDDRO:

HOb

03-NOV-76 11:18 PAGE 73

RO

RO, RO
BItRO
BITRO
BITRO
.+4

RO, RO

;R0=000000, CC’S=1011
; R0=000000, CC’S=0101

=10
=01l

ERROR, INCORRECT CC’S AFTER BIT
:FOR LOOPING CHANGE TO “BR MOVRO+2™ (767)

:R0=000001, C

¢’ 1
:R0=000000, CC’

S=101
5=010!

:ERROR, INCORRECT CC'S AFTER BIC
:FOR LOOPING CHANGE TO "BR BITRO+2" (766)

; R0=000001,
; R0=000001,

s ERROR, INCORRECT CC’S AFTER BIS
:FOR LOOPING CHANGE 7O "BR BICRO+2" (767)

; R0=040000 CC’g

' 0101
;R0=100000, CC’S=1010

; ERROR, INCORRECT CC’S RFTER ROD
:FOR LOOPING CHANGE TO “BR BISRO+2" (764)

;R0=000001, CC'S=1011
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160000

PART 1 MACYI1 27(732)

UNIRRY AND BINARRY (SMQO)

SUBRO:

CMPRO:

106

03-NOV-76 11:18 PAGE 74

HALT

RO,RO ;R0=00000C, CC’'S=0100

; ERROR, INCORRECT CC’S AFTER SUB
;FOR LOOPING CHANGE TO "BR ADDRO+2" (7€6)

RO
-R0=000000, €C’S=1011

RO, RO -R0=000000, CC’'S=0100

CMERO

CMPRO

CMPRO

.44

; ERROR, INCORRECT CC'S AFTER CMP
:FOR LOOPING CHANGE TO *BR SUBRO+2* (767)

;;;E;;*ii*l***iilil*i**!ii!i*i***l********!!i*i***!*!*******l**l*
. 14
?

REGISTER SELECTION TEST

;*
'y THIS TEST ENSURES THAT THE & RODRESS LINES INTO
'y THE GENERARL PURPOSE REGISTERS (GPR) ARE NOT STUCK.
Ly THE LABELS OF THE ADDRESS LINES ARE:
Ly GSAX  GENERAL SOURCE ADDRESS LINE
Ly GDAX csnznﬁ% DESTINATION RDDRESS LINE
L¥ WHERE X STANDS FOR LINE 0,1, OR 2.
'3 THE CLASSES OF ERRORS DESLRIBED IN THIS TEST
L% ARE DEFINED RS FOLLOWS:
¥ CLASS R=GDAX OK
'y GSAX STUCK
13 CLARSS B=GSAX OK
¥ GDAX STUCK
S CLASS C=GSAX STUCK
2% GDAX STUCK
e o S0 3 3030 3636 3 36 36 3 9 3 96 3 3 96 3 3 96 3 3 36 3 J 3 3 3 5 9 3 36 9 3 3 3 3 3 J % 3 3 3 3 3 % 5 3 3 9 % 3% 5 %% % % % % %% %%
t&114: CLR RO
INC RI
157 RO :DID INC AFFECT RQ?
BEQ OVER :BRANCH ON NOT CLASS B OR C
ROUTO: %h@ s?
MOV RO,R2 :DID SO REMAIN O ON INC R1?
BNE L3 :BR _IF YES-NOT CLASS B
HALCT tERROR, CLASS B FAILURE ON GRAD
28 :FOR LOOPING CHANGE TO “BR ROUTO™ (773)
HALT :ERROR, CLASS C FAILURE ON GRAD
:FOR LOOPING CHANGE TO “BR ROUTO™ (772)
OVER:  INC Rl : INCREMENT S1 RND D1
MOV RO,R1 *MOVE SO TO S1 AND D1
BEQ GRALT : BRANCH-GRAO 0K
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DEKBRB
3186
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BIRALOR0LBDBB

£t

SRasns

HERRRRRRE
ONOCN.LWN—D

RIR
L

3221

P11

002352

354
2356
002360
23be
364

00836%
002372
002372
002374

AGNOSTIC PART | MACY!
TN REGISTER SELE

000000

1 ev

(732
CTION TE

)
5T

ERQIT:

ROUTL:

4§:

OVER2:

&raaT:

ROUT2:

6S:

CVERS:

1S:

e3:

JOb

03-NOV-76 11:1B8 PRGE 75

HRLT

CLR
INC
1ST

:ERROR, CLASS A FAILURE ON GRAQ
tFOR LOOPING CHANGE TO “BR TSTI4* (762}

;OID INC RFFECT R2?
;BRANCH ON NOT CLARSS B OR C

:DID SO REMRIN O ON INC R2?
:BR IF YES-NOT CLASS B

:ERROR, CLASS B FAILURE ON GRAL

:FOR LOOPING CHANGE TO "BR ROUTI™ (773)

:ERROR, CLASS C FAILURE ON GRAl
:FOR LOOPING CHANGE TO “BR ROUTI™ (772)
: INCREMENT S2 AND D2

:MOVE SO T0 S2 AND D2

: BRANCH-GRR1 0K

:ERROR, CLASS A FAILURE ON GRAI

:FOR LOOPING CHANGE TO “BR GRAIT™ (762)

:0ID INC AFFECT R4?
' YES, CLASS A

;DID SO REMAIN O AFTER INC RY4?
:BR IF YES-NOT CLASS B

:ERROR, CLASS B FAILURE ON GRA2

:FOR LOOPING CHANGE TO “BR ROUT2* (773)

:ERROR, CLASS C FAILURE ON GRA2

:FOR LOOPING CHANGE TO “BR ROUT2" (772)
* INCREMENT S4 AND D4

*MOVE SO TO S4 AND DM

: :BRANCH IF OK

:ERROR, CLASS A FAILURE ON GRA2

:FOR LOOPING CHANGE TO “BR GRA2T* (762)

s CHANGE Rl

:0ID R3 CHANGE?

'BRANCH IF NO

‘ADDRESS LINE O AND 1 TIED TOGETHER
sFOR LOOPING CHANGE TO “BR 88" (771)
SCHECK SRC ADDRESS LINES

:BRANCH IF OK

*ADDRESS LINE 0 AND 1 TIED TOGETHER(SRC)
;FOR LOOPING CHANGE TO “BR 8$" (76B)
:DID RS CHANGE?

:BRANCH IF NO

:RODRESS LINES 0 8 2 TIED TOGETHER(DST)
:FOR LOOPING CHANGE TO “BR 88" (763)
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3242
3243

4
3245
e,
3248
3243
3250
3251
3252
2253
3954
3255

3557
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273

R
p 3

002476

e

002504
002506
002510
00eS12
002514
002516

002520
002522
002524

002532
002534
002536

002540
002542
002544
002546
002550
002552
002554
002556

002560
0025Ske
002564

002566
002570
002572
002574
002576

002600
002602
002604

“~Q CPU DI
DEKBRB.P11

KOB

AGNOSTIC PART 1 MACYIl 27(732) 03-NOV-76 11:18 PAGE 76

T14
010505

oobab

00S002
005006
005202
005706
01401
000000
010606

001401
00CC00

REGISTER SELECTION TEST

S L
HALT :ADDRESS LINES O & 2 TIED TOGETHER(SRC)
sFOR LOOPING CHANGE TO “BR 8% (760)
4s: CLR R2
CLR RE
INC R
ST R DID R3 CHANGE?
BEQ 13 :BRANCH IF NO
HALT ADDRESS LINES 1 & 2 TIED TOGETHER(DST)
:FOR LOOPING CHANGE TO “BR 4§" (772)
c$: MOV R6&,RE :GET Rb SRC
BEQ 15t15 :-BRANCH IF SRC OK
HALT :ADDRESS LINES 1 & 2 TIED TOGETHER(SRC)
*FOR LOOPING CHANGE TO *BR 48" (767)
;-li***!***i*ii*il*!**!*!*l!*!**i}!*!!*i**il****iii**i**l*l***!l!
;iTEST 15 GPR1 STUCK BIT TEST
: % LOADS GPR1 WITH ZEROS AND ONES AND COMPARES R1 SOURCE AND
2% DESTINATIONS WITH RO. IF THE COMPARISON FAILS A BIT IS STUCK.

%é¥;;*lié!;!!*!i;a!**!!*!lii!**i!!*li**ii!li!!!!!!*ii!!***!!*!!!l
: L

CLR R1
CHP RO, R :DID R1 DST CLR?
BEQ 15 :BRANCH IF YES
HALT ERROR, R1 SOURCE STUCK HIGH
:FOR LOOPING CHANGE TO “BR TST15" (773)
18: CMP R1,RO :DID Rl SRC CLR?
BEQ 23 :BRANCH IF YES
HALT *ERROR, R1 SOURCE STUCK HIGH
:FOR LOOPING CHANGE TO “BR TSTIS™ (770)
2%: COM RO
COM Ri
CMP RO,R! :DID Rl DST SET TO ALL ONES?
BEQ 33 : BRANCH sr vs;
HALT 'ERROR, R1 DST STUCK LOW
:FOR LOOPING CHANGE TO “BR TSTI5" (763)
38: CMP R1,RO :DID R1 SRC SET T0 ALL ONES?
BEQ 15t16 :-BRANCH IF YES
HALT :ERROR, R1 SRC STUCK LOW

:FOR LOOPING CHANGE TO *BR TSTIS™ (760)
;-i**iii*i**!**!l*ii*il*l!li!i*lil!i!l!!i!i!!i!!!l!!!!!i!l!i*l!!!
;irssr 16 GPR2 STUCK BIT TEST

¥ LOADS GPR2 WITH ZEROS AND ONES AND COMPARES R2 SOURCE AND
Ly DESTINATION WITH RO.

o o N33 00 03 330 0638 06 36 36 3 3 3 3 36 3 3 36 3 3 96 36 36 36 36 36 3 3 3 36 3 3 3 3 3 3 3 3 3 3 3 3 3 % % % 3% % % %
t6116: CLR Rg

CLR R
cmp R2,R0 ;DID R2 SRC CLEAR?
BEQ 13 ; BRANCH IF YES
HRLT ; ERROR, R2 SRC STUCK HIGH
:FOR LOOPING CHANGE TO “BR TST16™ (773)
1S: cHP RO,R2 ;D10 R2 DST CLEAR?
8EQ cs ; BRANCH IF YES

HALT ; ERROR, Re DST STUCK HIGH
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002606
062610
00ckle
0G2E 14
00cb16

002620
002622
0026a4

002666
002670
002672
002674
002676

002700
002702
002704

002706
002710
002712

T16

005100
005102
020002
001401
000000

020200
001401
0G0000

005000
00S004
020400
001401
000000

020004
001401
000000

005100
005104
020004

l
GPR2 STUCK BIT

LOB

27(732) 03-NOV-7& 11:18 PAGE 77
TEST
:FOR LOOPING CHANGE TO "BR TST1&" (770)
2%: comM RO
COM R
CMP RO, R2 sDID R2 DST SET?
BEQ 33 :BRANCH IF YES
HALT :ERROR, R2 DST STUCK LOW
:FOR LOOPING CHANGE TO "BR TST16™ (763)
33: CMP R2, R0 :DID R2 SRC SET?
BEGQ 15t17 + - BRANCH IF YES
HALT ERROR, Re SRC STUCK LOW

:FOR LOOPING CHANGE TO “BR TST16™ (760)
;-**i!!l!llil*!*!lllii**i*ii!!i!*********!**!!*****l*i***********
;irssr 17 GPR3 STUCK BIT YEST
Lx LOADS GPR3 WITH ZEROS AND ONES AND COMPARES
¥ R3 SOURCE AND DESTINARTION WITH RO.

2 o I II I3 I3 I3 3 T3 363 I 3 3 96 3 3 3 96 3 3 3 3 3 3 3 3 %% 3 3 J 3 3% % 3% % ¥

&§117: ctn RO

CLR R3
CHP R3,R0 :DID R3 SRC CLEAR?
8EQ 18 :BRANCH IF YES
HALT :ERROR, R3 SRC STUCK HIGH
:FOR LOOPING CHANGE TO “BR TST17" (773)
18: CMP RO,R3 :DID R3 DST CLEAR?
BEQ 23 :BRANCH IF YES
HALT *ERROR, R3 DST STUCK HIGH
:FOR LOOPING CHANGE TO "BR TST17" (770)
28: COM RO
COM R3
CMP R3,R0 :DID R3 SRC SET TO ALL ONES?
BEQ 33 :BRANCH IF YES
HALT : ERROR,R3 SRC STUCK LOW
:FOR LOOPING CHANGE TO "BR TSTi7* (763)
38: CMP RO,R3 :DID R3 DST SET TO ALL ONES?
BEQ 15t20 : BRANCH IF YES
HALT :ERROR, R3 DST STUCK LOW

:FOR LOOPING CHANGE TO “BR TST17* (760)
--*******!****!*********i****i**i*****************i****l!***i**!*

Eiresr 20 GPRY STUCK BIT TEST
Ly LORDS GPRY WITH ZEROS AND ONES AND COMPARES

s ¥ R4 SOURCE AND DESTINATION WITH RO.
® @ I3 I R E R R RN 1R

t8t20: CLR RO

CLR RY

CMP RY, RO :0ID RY SRC CLEAR?

BEQ 1S :BRANCH IF YES

HALT 'ERROR, R4 SRC STUCK HIGH

:FOR LOOPING CHANGE TO “BR TST20" (773)

18: CMP RO, R4 :DID R4 DST CLEAR?

BEQ 13 :BRANCH IF YES

HALT :ERROR, RY DST STUCK HIGH

2¢ com R0 sFOR LOOPING CHANGE TO “BR TST20" (770)

RY
cMp RO,RY ;010 RY DST SET?
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DEKBRB.

Pll

002714
002716

002720
002722
002724

002726

003020

120

001401
000000

020400
001401
000000

00S000
005005
020500
001401
000000

020005
001401
000000

00S1C0
005105
020005
001401
000000

020500

001401
000000

000000
020600

GPRY STUCK BIT TEST

BEQ 38 :BRANCH IF YES
HALT -ERRIR, R4 DST STUCK LOW
:FOR LOOPING CHANGE 10 "BR TST20"
38: CMP RY, RO :DID R4 SRC SET?
BEQ 1stat : BRANCH IF YES
HALT :ERROR, R4 SRC STUCK LOW
:FOR LOOPING CHANGE TO “BR TST20"
;-**!!*******i***i**************i**l!!!!*!!*ii!!*lii**l**i***i¥*!
;iTEST 21 GPRS STUCK BIT TEST
¥ LORDS RS WITH ZEROS AND ONES AND COMPARES
Ly RS SOURCE AND DESTINATION WITH RO.

R 2322322232223 23833232 ITITLISI S22 IZIIL Y S
t5121: CLR gg

CLR -

cHP RS,RO ;DID RS SRC CLEAR?

BEQ_ . 1§ ;BRANCH IF YES

HALT ;ERROR, RS SRC STUCK HIGH

:FOR LOOPING CHANGE TO “BR TST21"

18: cMP RO, RS ;010 RS DST CLEARR?

BEQ 2% ;BRANCH IF YES

HALT ;ERROR, RS DST STUCK HIGH

;FOR LOOPING CHANGE TO “BR TST21"
cs: COM RO

coM RS

cMP RG,RS ;DID RS DST SET TO ALL ONES?
BEQ 335 ; BRRNCH IF YES

HALT ;ERROR, RS DST STUCK LOW

:FOR LOOPING CHANGE TO "BR TST21"
38: CMP RS, RO ;0ID RS SRC SET TO ALL ONES?

BEQ 1522 s -BRANCH IF YES

HALT ERROR, RS SRC STUCK LOW
:FOR LOOPING CHANGE TO "BR TST21"
;-**!********************l***i*li**!***i*************************
;iresr 22 GPR& STUCK BIT TEST
Ly LORDS R6 WITH ZEROS AND ONES AND COMPARES
¥ R6 SOURCE AND DESTINRTION WITH RO.

B 1223223222233 2222832232222 323 3222122322 222282¢8222222222]
t8te2: CLR sg

CLR
cMP RO,R6 ;010 R6 DST CLERR?
BEQ 18 ;BRANCH IF YES
HALT ;ERROR, Rb DST STUCK HIGH
:FOR LOOPING CHANGE TO “BR TST22"
18: CHP R6,R0 ;DID R6 SRC CLEAR?
BEQ cs ; BRANCH IF YES
HALT ;ERROR, R& SRC STUCK HIGH
:FOR LOOPING CHANGE TO “BR TSTE2"
es: CLR RO
CLR R6
CMP RO,RG ;0ID R6 DST SET?
BEQ 39 ;BRANCH IF YES
HALT ;ERROR, R6 DST STUCK LOW

s FOR LOOPING CHANGE TO “BR TST22"
38: CMP R&,RO :DID Rb SRC SET?

(763)

(760)

(773)

(770)

(763)

(760)

(773)

(770)

(763)
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3463

3463
3464
3465

003022
- 003024

T2¢2

001401
000000

26 ~ 005000

003114
003116
003120

003122
003124
0031e6
003130

003132
003134
003136

003140
003142
00314y
003146

005290
006100
006100

010001
020001
001401
000000

020100
001401
000000

010002
020002
001401
000000

020200
001401
0000C0

010003
020003
001401
000000

GPRE6 STUCK BIT TEST

BEQ TST23 . :BRANCH IF YES
HALT *ERROR, Rb SRC STUCK LOW
:FOR LOOPING CHANGE TO "BR TST22" (760)

¢ BT I3 3 006 T 336 36 3636 36 36 36 T 36 3 3636 3 36 06 36 36 36 36 36 9 36 36 36 3 6 36 3 36 36 6 36 3% 36 36 3 36 36 3 % % 3% 3 % % %
;irssr 23 GPR SHORTED BIT TEST
¥ TEST IF GPR’S 1 THRU & HAVE TWO BITS TIED TOGETHER
L ¥ NOTE: RO IS CONSIDERED “HARDCORE™
= J 3363636 3 36 36 36 36 98 36 3 3 3 3 3 3 3 3 5 3% 3 3 369 3 3 3 3 3 3 3 3 3 3 3 3 3 % 3 I 3 I 3 % 3 3% 3 3 3 % % % % % % % % % % % %

t8123: CLR RO : THIS SECTION OF CODE
INC RO PR
1
ROL RO I
ROL RO sk
INC RO Pk
ROL RO Py
ROL RO o
INC RO Pox
. ROL RO B
ROL RO Lk
) INC RO "
ROL RO I
ROL RO Pk
INC RO Dok
ROL RO Dk
ROL RO R
INC RO Po¥
ROL RO P
ROL RO sk
INC RD Po¥
ROL RO .
ROL RO D%
INC RO :PUTS 52525 IN RO
2s: MOV RO, R :PUT RO SRC IN Rl
CMP RO R} *1S Rl DST OK?
BEQ 33 *BRANCH IF YES
HALT :ERROR, RIDST HAS SHORTED BITS
:FOR LOOPING CHANGE TO “BR TSTIS" (&05)
38: CMP R1,R0 :1S Rl SRC OK?
8EQ 43 :BRANCH IF YES
HALT :ERROR, R1 SRC HAS SHORTEX BITS
. "oV 20.R :FOR LOOPING CHANGE TO “BR TSTI5S" (802)
CMP RO.R2 ;15 R2 DST OK?
BEQ 13 'BRANCH IF YES
HALT :ERROR, R2 DST HAS SHORTED BITS
:FOR LJOPING CHANGE TO "BR TST1S" (576)
c§: CMP R2,R0 :1S R SRC OK?
BEQ A3 *BRANCH IF YES
HALT :ERROR, R2 SRC HAS SHORTED BITS
s Hov °0.A3 :FOR LOOPING CHANGE TO "BR TSTIS" (573)
. ’
CMP RO.R3 : 1S R3 DST OK?
BEQ 7$ :BRANCH IF YES
HALT :ERROR, R3 DST HAS SHORTED BITS

:FOR LOOPING CHANGE TO "BR TST15" (567)
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DEABRS. P! 33 583 SWIRTED BIT TEST
466 2C3I153 22030C s oMp R3.RO :15 R3 SRC 0K?
c 003152 001431 BEG 3 :BRANCH IF YES
358 0051584 03006 HALT :ERROR R3 SRC MRS SHCRTED BITS
69 :FOR LOOPING CHANGE TO "BR TSTIS™ ‘CSku4,
N70 003156 010004 es: MOV PO, RY :
N7l 003180 C2000M CHP =Ry :15 RY DST OK?
N72 00316 J0:40) SEQ 9§
343 003164 000030 HALT :ERROR, R4 DST WAS SHORTED BITS
Ny X :FOR_LOOPING CHANGE TO “BR TSTIS* (561)
TS D031k DEOMGO CT T CHP R4 RO :1S R4 SRC OK?
X"6 003170 001401 8E2 108 :BRANCH IF YES
77 003172 000030 HALT :ERROR, R4 SRC MRS SHORTED BITS
78 :FOR LOOPING CHANGE TO “BR TSTIS™ (E5S5;
479 00317 010005 108: MOV RQ,RS
B3 003176 020005 CMP RO’ RS .15 RS DST OK?
48] 003200 001401 BEQ 11¢ :BRANCH IF YES
82 003202 000000 HALT :ERROR, RS DST HAS SHORTED BITS
83 :FOR LOOPING CHANGE TO “8R TST15* (551)
BN 003204 020500 11§: CMP RS, RO :1S RS SRC OX?
:MBS 003206 001401 BEQ 12¢ :BRANCH IF YES
3486 003210 00000 HALT *ERROR, RS SRC HAS SHORTED BITS
87 :FOR LOOPING CHANGE TO “BR TSTI5™ (GSyg!
3488 003212 010006 128: MOV RO, RE :
B9 002214 020006 SMP RO’ RE 1S R6 DST OK?
490 0032:6 001401 BES 13¢ BRANCH IF YES
2491 003220 D0O000 HALT :ERROR, R6 DST HAS SHORTED BITS
M2 :FOR LOOPING CHANGE TO “BR TST1S" (542)
83 003222 020600 13§: O™ R&, RO :1S RE SRC OK?
M 003224 001401 BEQ 148 ;BRANCH IF YES
X9 003226 000000 HALT :ERROR, Rb SRC HAS SHORTED BITS
% :FOR LOCPING CHANGE TO “BR TSTIS™ (537;
3497 003230 DOS006 14§:  CLR GP :THIS CODE PUTS
298 003232 005206 INC 5P 1100 IN THE SP
499 DO32MN 006106 ROL SP
300 00323% 006106 ROL Sp
X501 003240 006106 ROL 5P
X082 003242 005206 INC cp
XN3 003244 006106 RIL Sp
364 00324 006106 ROL Sp
305 003250 006106 ROL Sp
X065 003252 006106 ROL 5P
X07 003254 006106 ROL Sp
X08 003256 006106 ROL 5P
3509 - EEFRBEREFREREREREERRRERE R EE TR TR RN R R EREPREERERFEEEERREEE
X10 003260 00S000 CLR RO - THIS CODE
X11 003262 005200 INC RO s INITIRLIZES
X12 003264 006100 ROL RO s THE
X13 003066 006100 ROL RO : TEST
X4 003270 006100 ROL RO :NUMBER
351s 003272 00S2C0 INC RO
X1b 006100 ROL RO s STORAGE
3E17 002276 005200 INC RO REGISTER
335%3 3300 012737 000044 177770 ”Sé’m 844,38177770  ;SETUP MICROPROCESSCR BREAK REG
K] HH SRR ERERREERREREEREERRTEEENTREET RN NN RN REEEEEREE
3 :TEST 24 ONE  MICROSTATE (E/CLASS*DMO#DF?)
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034:3

352

4
San

24

cO7

P 11 70 CPY DZQ NOSTIC PRRT | MRCY1L 27(732) 03-NCv-T6 11:18 PAGE 81

ONE  MICFOSTRTE  (E/CLRSSeDOMC#LFT.

003368 0O001IM

003020
C03360

000016 000014
000004

;!
T THIS TEST EXECUTES AN ADD INSTRUCTION WITH SMO,DMG, ANC DF7.
i IF THE TEST FAILS THE SAME FLOW (EXC. 90) IS
S TRIEQ WITH A PENDING BRQ (T BIT TRAP) INSTEAD CF R DF7. IF THIS TEST FAILS
i R FCRK R FATL.IE .S REPORTED. IF 1T PASSES, A TEST 1 FAILURE 1S REPCRTEL.
,l
¥ ROM FLCOW=-30
*llQllllllll!l!ilililillliiillll!!lilllll!l!iii!lil!iiiili!i*i!!!
S124:  INC 0 : INCREMENT TEST NUMBER
CLR RS :ENSURE RS CLEFR
ING RS ser RS EQUAL
ROL RS 0 52
ROL RS uuxcu
INC RS :WILL CRUSE
ROL RS A JUMP
ROL RS :T0 TESTCC
INC RS
_ ROL RS ; TEST
SYNC2H:
SE2 :ENSURE 2 SET
IuT2Y:
ROD -ADD SHOULD SKIP TO TAG TESTCC
:FRILURE- TRY E/CLhCSiBROiDHO
MOV 8F ORKR, 2814 -SETUP VECTOR FOR RETURN

CLR RS :ENSURE RS CLEAR
i{iiii*iiiiiii}iii§i&iii:iili*iiiiiii*iiiiiiliiii&::i{if}iiiif*

MOV 8ITY, -(SP) - THIS CODE

g$¥ 818,-{sP) ;SEE?TTHE
i!lllliii!l!lii!!illlll!!liil'li!!iil!!iiill!liilili!!lli!iii!il
i3 ING RS :TRRP HERE IF FORK A OK
ING RS :WILL EXECUTE IF FORK R FAILED
NOP ‘ALLOW T BIT TRAP IF FORK FAILED
FORKR: MOV $16, 3814 *RESTORE T BIT VECTOR
RDD 14, 5P :RESTORE SP
ROR Rg' IS RS § OR 27
BCS 18 :BRANCH ON 1 (FORK A OK}
HALT :FORK R FRILURE INTO ROM STATE EXC.90
s :FOR LOOPING CHANGE TO "BR TSTa4+2* (741)
HALT ;EITHER PCB DID NOT LORD OR RACH CF?7 STUCK HIGH
:FOR LOOPING CHANGE TO “BR TST24+2” (740)
TESTCC:
BNE 18725 ::60 T0 nsxr rssr If CCLDS OK
HALT :STATE EXC.30 BAD
T :FOR LOOPING CHANGE TO "BR TST24+2" (736)

5 {li!liiliiiililll"l!iii!!!ll*iilll!!liiIiill!{l!li*ilii!!!!iii
irssr 25 TWO MICROSTATES (NEG*DMO)

& THIS TEST EXECUTES A NEGRTE INSTRUCTION WITH OMO.
IF EORKOS FRILS EXECUTION WOULD GO TO EITHER RSD.0Q0, ZAP.0Q,
FOP 00 WILL CAUSE THE PROCESSOR TO HARNG.
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DERBRB.PI1 1387 ey MICRISTATES (NEG2DMD)
378 .3 RSD.00 WOULD CRUSE A TRAP TO LOCATION (0. THIS WOULD ONLY HAPPEN
3579 T IF RACH NEG.B*DMG DID NOT GO HIGH.
3630 18 ZAP.00 WOULD CAUSE A TRARP TO LOCATION 24. THIS WOULD OMLY HAPPE!
3681 ;e IF RRCH R2 RRBOO DID NOT GO LOW.
55&5 i» ROM FLOW-301,210
358'4 iIl«l!i}l!llilH»!l!i!i!lilll*li*lillilil!llll!llli!l!lfl!i!!!*i*
3585 003MI4 005200 $vas: INC RO - INCREMENT TEST NUMBER
3586 003416 OCSOOM CLR RY : INT TIRLIZE CC ERROR RECORD
3587 003420 065005 CLR RS :SET U
3588 00322 005208 INC RS :FOR TEST
0024 000257 cce :
X590 003426 SYNC25:
391 003426 000266 +SE21SEV .CC'S=0110
XL 00NG 1UT25:
3593 003430 DOSHOS NEG RS :EXECUTE NEGATE CC’S=1001
XN DOM32  0O0N0I BR 18 :GET OVER ERROR CALL
3695 00343 000000 HALT ‘RACH ES7(B) DOES NOT GO LOW
5% ‘FOR LOOPING CHANGE T0 ~an TST25" (7&7)
3597 0O3M36 100003 18: BPL NEGRS
X938 0040 001402 BEG NEGRS
3599 0042 102401 BYS NEGRS
%00 003444 103401 BCS 4
3601 00344 005204 NEGRS: INC RY ,-nnon INCORRECT CC'S AFTER NEG.
3602 003v50 D0SO01 CLR Rl 'SET R] TO
3603 003%52 005301 DEC Rl -] WITHOUT NEGRTING
3604 DO3wSY 020501 CHP RS,R1 :DID RS GET -1?
3605 00MSe O00141M BEQ RSOK :BRANCH IF RS 0K
%26 00460 DOS7O4 ST RY4 1S THERE A CC PROBLEM?
3€07 DO5462 001405 BEQ 33 :BRANCH IF NO
328 DI3MEN 022705 177776 CNP 8177776,R5 :DID NEG ONE’S COMPLEMENT?
3e09 003470 001001 BNE 28 ennnc IF NO
3610 003472 000000 HALT :CC’S BAD AND NEG.90 DID NOT ADD |
¥11 :FOR LOOPING CHANGE TO “BR TST25+2“ (751)
3612 DOM7 28:
3613 003474 000000 HALT :CC’S BRD AND RS BRD
3614 'FOR LOOPING CHANGE TO “BR TST25+2* (750}
€15 DO3N76 022705 177776 38: CMP 8177776,RS :DID NEGATE DO A ONE'S COMPLIMENT?
%16 003532 001001 BNE 4§ :BRANCH IF NO
3617 003504 00000 HALT :CC'S OK BUT NEG.S0 DID NOT ADD 1
%18 :FOR LOOPING CHANGE TO “BR TST25+2" (744)
%19 003506 4§:
3%20 003506 000000 HALT :CC’S OK BUT RS BAD
3621 :FOR LOOPING CHANGE TO "BR TST25+2* (743)
%22 D03SI0 00S704 RSOK:  TST RY :CC PROSLEM?
3623 003512 001401 BEQ - TST26 GO0 TO NEXT TEST IF NO
%24 003514 000000 HALT ﬂscmz OK BUT INCORRECT CC’S
gggg i :FOR LOOPING CHANGE TO “BR TST25+2" (740)
3627 H !lllll!!l!i!l!lili!l!ll!ill!!iii!li!!ll!!lil!!ll!lli!llﬁill!i!!
gggg iresr 26 THREE MICROSTATES (BIN#SM1#0MO#*-DF7%SR0(0)
330 IF FORK A FRILS EXECUTION WILL GO TO EITHER EXEC.B0 OR D12.00.

=XC.80 WILL HANG THE PROCESSOR IN THE PAUSE STATE AT MICRO ADDRESS 343.
THIS WILL ONLY HAPPEN IF RACL RADROQ 1S NOT GOING LOW OUE
TO RRCF Rl RABOO (AFIRS9(1)#(-BIN+SMOL1*U/CLRSS).

®
R
EETETY
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DEKBAB.P1! 126 THREE MICRISTATES (BIN#SMI¥OMO¥~DF7#SRO(0)

gggg ;8 012.00 WOULD MOV THE PC TO LOCATIGN O.
33%3% ‘¥ IF FORK C FAILS EXECUTION WOULD GO FROM S13.10 TO DCO.BO0 OR
3637 Le D45.01 OR S13.20 OR D12.00 OR JSR.10 OR ASC.80 OR RTI.SG CR ASH.20 OR FCP.SO.
%38 1 D00.80 WOULD SWAP THE BYTES OF THE SOURCE OPERAND BEFORE
o 3639 ¥ PUTTING THEM IN RS.
3840 '8 045.01 WOULD MOVE THE PC TO LOCATION O.
3641 Sy $13.20 WILL EXECUTE A SM3 (AND NO AUTO INC) INSTR, THIS WILL CAUSE
} 3E42 Sy AN ODD RDDRESS TRAP SINCE LOCATION POSERR CONTAINS AN 00D WCRD.
3643 2 JSR. 10 WOULD PUSH THE RDOR OF POSERR ONTO THE STACK.
| 3648 " RSC. ao WILL HALT AT €8.
| 2645 Dy RTI.50 WILL CRUSE 1004XX TO BE PLACED IN THE PS WORD
346 Ly AND THE PROCESSOR WILL TRRP TO LOCATION 1M.
347 'y FOP.S0 WILL 77777,
. 3648 " ASH. 20 WOULD CAUSE A BRD CC.
3649 IF THE SRC CONST rnst IN STATE $13.00 AND ADDS 1 OR 3, AN ODD
3650 g ADDRESS TRAP WILL OCCU
gggé i+ IF THE SRC CONSTANT noos 2, THE ERROR AT 6% WILL REPORT THE FRILURE.
| 3683 L ROM FLOW-21,27,205
: 3&54 li!l!l!lilllll!!li!!i!llll!lillilii*i!!!iiiliil*if!i*i**!!!*i**
' 3655 003516 005200 tirae:  ING RO INCREHENT TEST NUMBER
3656 003520 00500S CLR RS :SETUP R
3657 003532 SYNC26:
3658 003622 000244 cLZ ;ENSURE 2 CLEAR TO CATCH A FRILURE TO ASC.80
3659 (00354 1UT26:
360 003524 011705 MOV (PC), RS +MOVE 1004XX TO RG(XX MUST BE
3661 1000 T0 CATCH A FRILURE T0 SI3.20)
3662 003526 100443 POSERR: BMI 78 :BRANCH IF CC OK(ENSURE OFFSET IS 0DD)
ggg' 003530 100441 FMLUREBHI 6§ :BRANCH IF SRC CONST ADOED 2
3E65 003632 013767 177776 175436 MOV J8PSW, SERPSW  ; SAVE ERROR PSW
3Bbb 003540 022737 (003526 000000 1S: CMP sPOSERR, 980 :DID FORK A co TO D12.00 OR FORK C TO D4S.017
367 003546 001008 BNE 3s :BRANCH IF
:EITHER FORK R OR C FRILED-FIND dUT WHICH one
3669 003550 00S00S CLR RS :SETUP RS
3670 003552 012501 MOV (RS)+,Rl :TEST T0 SEE IF roax A OR FORK C FRILED
371 003554 005705 ST RS :DID RS INCREMENT
%72 003556 001401 BEQ 2 BRANCH IF NO
3673 033560 000000 HALT :FORK C FRILED,EITHER IRCC DMO NOT GETTING
%74 :THRU TO RACL RADRO7 OR IRCC DMO IS STUCK HIGH
3675 'FOR LOOPING CHANGE TO "BR TST2k+2” (757)
%76 003562 28:
3677 003562 000000 HALT ;FORK A FRAILED, RACH Al RABOM NOT GOING LOW
%78 :DUE TO EITHER RACE:BF1=7 OR
3679 BFI=0 OR SMO STUCK LOW OR RACH E11 BRD
380 :FOR LOOPING CHANGE TO "BR TSTY26+2™ (756)
3681 003564 oooag; 3s: SWRB RS s;rup RS TO TEST xsoangm KENT THRU D0O.80
3682 00366 020537 003526 CMP RS, J4POSERR :DI0 INSTR GO
3683 003672 001301 BNE 4§ :BRANCH IF NO
3684 003574 000000 HALT + IRCC RABOO NOT GETTING TO RACL RADROO
385 :FOR LOOPING CHANGE TO "BR TST2e+2" (751)
gsa; 003576 025557 000010 003526 WS: CHP 10(SP), sPOSERR :DID FORK C GO TO JSR.10?
£87 00304 0061001 BNE g ' BRANCH IF NO
288 003606 000000 HALT :INPUT TO IRCC ENO PIN S STUCK HIGH

3tB89 ;FOR LOOPING CHANGE TO *BR TST26+2" (744)
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BB

o e

003610
U

ik
003626
00330
003630
003e32
003632
003634
003634
003636
003640

003642
003644

PDPBRé 0 CPU DIRGNOSTIC PART |
T2

CROSHATES' (BTNeshl

FO7

NOV_,SF?#&R 8 PAGE 84

0 -
THREE MICRJS M1*DMO%- (0
032767 000017 175380 G3: BiT 817.SERPSU :DID ALL CC'S CLEAR?
404 BEQ 9§ BRQNCH IF YES
767 000020 175350 BIT #BIT4, SERPSW DID Z BIT SET?
001401 as BEQ 8% eanncn IF NO
000000 HALT :BAD CONDITION CODE
s :FOR LOOPING CHANGE TO "BR TST2p+2” (733)
200000 HALT :EITHER INPUT TO C MUX STUCK LOW OR MUX BAD OR
-CO RABO] STUCK LOW OR RACL RADROI INPUT STUCK LOW
s ton LOOPING CHANGE TO “BR TST2b+2™ (732)
000000 HALT +SRC CONST EQUAL TO 2 SHOULD BE O
, 'FOR LOOPING CHANGE TO "BR TSTae+2” (731)
000241 78: cLe :ENSURE C CLEAR
006105 ROL RS :CHECK IF RS WAS LOADED
103401 BCS 15127 :G0 TO NEXT TEST IF C SET
000000 HALT ERROR, RS DID NOT LORD
:FOR LOOPING CHANGE TO “BR TST26+2" (725)
lili!!l!ili{lllli!*i!*!l!ilii!iilil!lil!lli!llll!llllllll!!iiil
iresr 27 THREE MICROSTATES (BIN%SM2xDMO%-DF 7#SR0(0)
3 THIS TEST IS THE SAME RS THE PREVIOUS TEST EXCEPT FOR THE
e SM. A WORD AND BYTE INSTRUCTION IS EXECUTED TO VERIFY THAT STATE
¥ 513.01 RDDS THE CORRECT SOURCE CONSTAN
2y IF FORK A FAILS EXECUTION WILL GO TO EXC.80
¥ EXC.80 WILL HANG THE PROCESSOR IN THE PAUSE STATE AT MICRO ADDRESS 343.
Sk THIS WILL ONLY HAPPEN IF RACL RADRO!
¥ IS NOT GOING LOW DUE TO RACF Al RABO1 (AFIR10(1)#U/CLRSS).
Ly ROM FLOW-22,27,205 -
l&*ii!ili**!!i*liil!‘!!**!iiil*ll!!i!!!iiil*!**ilil*!!i*!*!*il*
005200 t8127.  ING RO : INCREMENT TEST NUMBER
005005 CLR RS :SETUP RS
000240 mggr NOP
012705 MOV (PCi+,RG :MOVE 000401 TO RS
000401 ER2S: BR 38
000412 BR 4s
- FAILURE -SOURCE CONSTANT FAILED. TRY SM3
012705 011704 3s: MOV ssuerna RS GET nooness or LOCATION THAT CONTAINS ADOR.
010s01 MOV :SAVE RS IN
013502 MOV a(k5)+ R2 :EXECUTE AN sna INSTRUCTION
005201 INC RDJUST n1 10
005201 INC :LOOK LIKE RS
020501 CMP RS,RI :DID RS AUTO INCREMENT?
00140} BEQ 2$ :BRANCH IF YES
000000 HALT *GOURCE CONST FAILURE ON IRC
o8 :FOR LOOPING CHANGE TO “BR TST2742" (762)
000000 HALT :SRC CONST FAILURE EITHER ON IRC OR DRP
:FOR LOOPING CHANGE TO “BR T1ST27+2" (761)
010705 4§: MOV PC,RS s SETUP ns ro HOLD ADDRESS
010501 MOV RS R1 :SAVE RS 1
112502 MOVE  (R5)+,R2 :TEST TO SEE 1r SCR CONST=1 ON BYTE




PP 11- '0 CPU DIRGNOSTIC PART |
OEkBRB.P 127

3'4b
747
748

003714

003788

005201

8131

012702
103401
000000

050201
00S101

THREE H C

GO7

* E 3; ow-?g 8 PARGE 85
HTES (BIN®SM iDHOl F?fSR (0)
INC Rl -SETUP R1 TO LOOK LIKE RS
MP RS Ré Déﬁ RE ﬂUTOINCREMENT BY 1°
EQ 15t ANCH T
: FRILURE-SOURCE CONSTANT FARILED bﬁ YTE. TRY an
MOV PC,RS RDDRESS IN RS
MOV RS R1 snvs RS IN Rl
MOVB  -{R5),R2 +EXECUTE AN SM4 INSTRUCTION
DEC Rl *ADJUST R1 TO LOOK LIKE RS
CHP RS, Rl :DID RS AUTO DECREMENT?
BHE 13 *BRANCH IF NO
HALT * IRCC SRCM2 STUCK HIGH INTO IRC ES
cs tFOR LOOPING CHANGE TO “BR TST27+42" (744)
HALT :BYTE SRC CONST FAILURE EITHER ON IRC OR DAP

:FOR LOOPING CHANGE TO “BR TST27+2" (743)
R L T T T T T T T T e T T T I P P T e e

lTEST 30 ALU CARRY FUNCTIONAL TEST

;l
¥ THIS TEST DOES A COMPLETE CHECK OF THE ALU CARRY FUNCTIONS
Ly THE FIRST SECTION ENSURES THAT ALL THE INPUT AND OUTPUT LINES ARE
‘% ox AND THE REST OF THE TEST ENSURES THART THE CARRY LOGIC IS OK.
i OLLOWING ARE THE LOGIC EQUATIONS FOR A 74SIB1 AND 74S182 THAT
¥ oxcvngeg THE PATTERNS USED IN ERCH SECTION:
3] c-naiaa+na¢aa:<na+aa)+n1*91i<na+aa)*(na+ea)+n0*90*(nl+a1)*(na+eaxicna+33
o P=(R3+B3) ¥ (R2+82) % (A1+B1 ) ¥ (RO+B0)
‘¥ COUT=G+P%CIN
;& 182
¥ CX=GO+POXCIN
L CY=G1+P1#GD+P1%POXCIN
¥ CZ=G2+P2%G1+P2xP | %GO+P2xP1#POXCIN
19155§!!;;E§}l!liallllll!ll*!!!i!lii!!illl!***!*i!!*il*****ii**ii
-SECTION 1-INPUT/QUTPUT BIT TEST

MOV 125252, R1 :PUT DATA PATTERN IN Rl

noo useses Al :ADD_COMPLIMENT PATTERN

Rl *MAKE RESULT O
ezo 28 :BRANCH IF IT IS ZERO
HALT axr FRILED DURING RDD
:FOR LOOPING cmnce TO "BR TST30+2" (771)

2s: MOV 52525, R1 :PUT PATTERN IN

ADD 8125552, R1 :ADD COMPL IMENT PRTTERN

COM R1 ‘MAKE 1T ZERO

BEQ 38 :BRANCH IF IT WENT TO ZERO

HALT :BIT FRILED DURING ADD

:FOR LOOPING CHANGE TO “BR 28" (771)

ililllillll*l*l!!l!lll*l&*!ii!‘il*l!*lli!l*l*iliii*i*li*ii!i*!!
'LECTION 2-G=R3¥83

3 MOV $167357,Re ;PUT COMPLIMENT OF EXPECTED PATTERN IN R2
MOV #104210,R1 :PUT PATTERN_ IN R1
RDD R1,Rl tADD IT TO ITSELF
BCS 4s’ ;BRANCH IF DAPH COUTIS OK
HALT ;DAPH COUT15 DID NOT GO LOW
:FOR_LOOPING CHANGE TO “BR 33" (771)
4s: BIS R2,R1 tMAKE Rl -1
coM R1’ sMAKE IT ZERO
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OEkBRB.PILI

it

HYEEEEE
OO/ N LWhe—O

i

it

SERS

EERERER R R
558959 999559 999958 S

Bl
FRE

3857

004022
004024

004102

WBERE 2

TREVKF FSERRR

222
INF

T30

RLU CARRY FUNCTIONAL TEST
BLQ

146314
042104

Q42104
146314

167356
021042

021042
167356

010421

3

177777

HALT

HO?7

03-NOV-76 11:18 PARGE BB

1 ;BRANCH IF IT IS
;A G LINE FRILED
:FOR LOOPING CHANGE TO "BR 3§" (765)

o & HRRE R R IR R R IR R R AR R TR RS

14
.

SECTION 3-G=R2%B2#(A3+83)
$: MOV

5 0 8146314, R1 :PUT PATTERN IN R1

ADD 842104, R1 :ADD PATTERN

BIS R2,R1 ‘MAKE R1 -1

COM R] MAKE IT ZERO

BEQ 6§ :BRANCH IF IT IS ZERO

HALT ‘A G LINE FAILED

:FOR LOOPING CHANGE TO “BR 58" (770)

BS: MOV 842104, R} :REVERSE INPUTS

ADD £146314,R1 :TC ALU

BIS R2,R1 IMAKE RL -1

CoM Rl ‘MAKE IT 2ERO

BEQ 78 :BRANCH IF IT IS

HALT ‘R G LINE FAILED

;FOR LOOPING CHANGE TO “BR 68 (770)

°'!*liiii!*!!i!ii!iiiilllii!i*!!i*li!!!!li!!!!*iii**i!!i!*!i!!!!!

;éscrxon 4-G=A] ¥B] ¥ (R2+B2) ¥ (R3+B3

MOV 8167356, Rl -PURPRTTERN IN Rl
ADD 821042, A1 : ADAPRTTERN
BIS R2,Rl :MAN, R1 -1
COM RI :MAKE IT ZERO
BEQ 8§ sBRANCH IF IT IS
HALT R G LINE FAILED
:FOR LOOPING CHANGE TO “BR 78" (770)
Bs: MOV $21042,R1 : REVERSE INPUTS
ADD 8167358,R1 :T0 THE ALU
BIS R2,R1 MAKE Rl -1
COM R] ‘MAKE IT ZERO
BEQ 9 :BRANCH IF IT IS
HALT A G LINE FAILED

:FOR LOOPING CHANGE TO "BR 8% (770)

"*i*ii*&*!!*il*i****!!*!***i**li!*****!!li*!***i!**!***l*l!***!*

Sscrlounggczno*aoxcn1+al)*zna+aa)*(n3+aa)

43 s-1,R] PUT PATTERN IN Rl
ADD £10421,R!1 :ADD PATTERN TO Rl
BIS R2,RI MAKE R} -1
coM R{ :MAKE IT ZERQ
BEQ 108 *BRANCH IF IT IS
HALT ‘R G LINE FAILED
:FOR LOOPING CHANGE TO “BR 9§* (770)
108: MOV #10421,R1 :REVERSE INPUTS
ADD t-1,R1 :T0 THE ALU
BIS R2,R1 :MAKE Rl -1
COM RI ‘MAKE IT ZERO
BEQ 118 :BRANCH IF IT IS
HALT ‘R G LINE FAILED

:FOR LOOPING CHANGE TO “BR 108* (770)

s R R
: SECTION 6-P OUTPUTS AND CX=POXCIN, CY=P1¥PO¥CIN, C2=P2#P1¥PO¥CIN

l1s: MOV
SEC
RDC

#-1,R1 ;gg} EGTTERN IN Rl
Rl :CAUSES CARRY TO GO ALL THE WAY
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3859
3860
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004176
004200

004202
004204
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004274
004276
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004302
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130
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000000
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000000
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ALU CARRY FUNCTIONAL TEST

000370
000C10
177377

007600
000200
167777

007770
267977

BLS 1% ; BRANCH IF CARRY CAME QUT
HALT ;DRPH COUTLS DID NOT_GO LGW
;FOR LOOPING CHANGE TO "BR 118" (772)
1e%: BEQ i3% ;BRANCH IF R1 WENT TQ ZERO
HALT ;EITHER A P LINE OR THE 745182 FAILED

:FOR LOOPING CHANGE TO “BR 118" (770)
;-!i*li!ii**ii!ll*!!*&**l!*li!I*l**l!!*l*i!i!*!**lllli*!iil!!l*i*
:8ECTION 7-CY=P1¥G0
i133: ° Mov #370,R1 :PUT PATTERN IN R1

ADD $10 A1 *RDD DATA TO RI

BIS 8177377 ,R1 :MAKE Rl -1

COM Ri :MAKE IT ZERO

BEQ 148 *BRANCK IF IT WORKED
HALT :DAPF EMH4 FAILED

:FOR LOOPING CHANGE TO “BR 133" (767)
--*i***i****i*!*li***l!**l*****li!*i*i*i**l**i*{i**l**l*****i*l**

3§§crxon 8-C2=P2xG1

| MOV $7600,R1 :PUT DATA IN RI
ADD $200,R1 sADD DATA TO Rl
BIS 8167777,R1 :MAKE Rl -1
COM Rl MAKE IT 2ERO
BEQ 158 :BRANCH IF IT WORKED
HALT :DAPF EY4 FRILED

:FOR LOOPING CHANGE TO "BR 148" (767)
s ¢ HEHEEHEHEHEHEHHHHHHH O R

:SECTION 9-CZ=P2%P1%GD

1Ss: * mov $7770.R1 :PUT DATA IN Rl
n?o 10 9;7 :ADD DATA TO RI
BIS 8167777 R1 :MAKE R1 -1
COM Rl sMAKE IT ZERO
BEQ 18131 s :BRANCH IF IT WORKED
HALT DAPF E4Y FAILED

-FOR LOOPING CHANGE TO “BR 158" (767)
;-!*l!!*!i!i!**l***i*!i*ii*l*liiii!i*l**i!*i**i!**!*l!il!l*li****
;ﬁrssr al THREE MICROSTATES (DAC#DM2%0/CLASS)
S IF FORK A FAILS EXECUTION WILL GO TO RSD.0O0. THIS WILL ONLY HAPPEN
IF RACE AD RABO1 DOES NOT GO LOW OR DOES NOT GET THRU
TO RACL RADROL. THIS WILL CAUSE A TRAP TO LOCATION 10.

IF BEN1S FRILS EXECUTION WILL GO TO D4S.80.
THIS WILL CARUSE R TRAP TO 4 LITH THE ADDRESS OF 13 ON THE STACK.

IF THE DESTINATION CONSTANT FRILS(ARDDS ! OR,3) IN STATE Dle2.&0
AN 0DD RDDRESS TRAP WILL OCCUR.

. IF THE DST CONST ADDS O, THE ERROR AT 38 WILL- REPORT THE FARILURE.
IF THE DESTINATION IS NOT LORDED WITH THE SOURCE, THE
ERROR RFTER S$ WILL REPORT THE FRILURE.

ROM FLOW-2, 155,312
--lii*lilllii!*ll*ill!ilillllli*l**llll!ll!ll*li*!i*llll**l!***l*
tera1: InC RO ;5N REMENT TEST NUMBER

MOV (PC)+,RS :PUT “BR 48 IN RS

.WORD 00040} :CONTAINS BINARY OF “BR 4§"
§5¥031: NOP

L E 8 8 & B 2 8 8 8 8 8 & J

.
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DEKBRB.PI1 131 THREE MICROSTATES (DAC#DM2%0/CLASS)
3914 004304 010527 18: MOV RS, (PC)+ EXECUTE INSTRUCTION UNDER TEST
3915 004306 000401 BR s 'WILL EXECULTE THIS IF INSTR FAILS TO AUTO INC
3916 004310 000415 AUTO INC 0K, GO CHECK IF LORD OK
3917 : FAILURE- ossrxnnvxgn congrnnt rntksg M4,
3918 0Q4212 012705 O0OL1eM 49 MOV DRE S N RS
3919 004316 010125 MOV Rl (R55+ :EXECUTE INSTRUCTION UNDER TEST
3320 004320 022705 001164 CMP s8tMP1,RS :DID RS STAY THE SAME?
3921 004324 001006 BNE 28 *BRANCH IF NO
3922 004326 010145 MOV R1,-(RS) 'SEE IF AUTO DEC. WORKS
3323 004330 022705 001182 CMP s3tMP1-2 RS :DID RS AUTO DEC?
3324 00433 001001 BNE 3$ :BRANCH IF NO
3325 004336 000000 HALT :AUTO DEC WORKS SO ROM STATE D12.60 PROBABLY BRD
3326 :FOR LOOPING CHANGE TO “BR TST3I+2" (757)
3527  DO4340 38:
3928 0OM340 000000 HALT - IRCO DSTCON=2 EITHER STUCK LOW OR
3329 :NOT GETTING THRU KOMUX
3930 :FOR LOOPING CHANGE TO “BR TST3142" (756)
3931 004342 28:
004342 000000 HALT ;BENIS OK 8 DST CONST 0K BUT INSTR DOSEN'T WORK
3933 :FOR LOOPING CHANGE TO "BR TST3142" (755)
3934 DO4Y3Y4 012705 004304 5§: MOV #1$ RS GET ADDR OF INSTR UNDER TEST
3935 004350 011505 MOV (RS}, RS :GET INSTR UNDER TEST
3336 004352 022705 000401 CMP 401 RS :DID AUTO DEC OCCUR?
3937 004356 001005 BNE 8% BRANCH IF NO
3938 004360 012705 010027 MOV #10027,RS :GET OP CODE OF INSTR UNDER TEST
3939 004364 010567 177714 MOV RS, 1§ *RESTORE INSTR UNDER TEST .
3940 004370 000000 HALT 'EITHER RACK BRCABOS NOT GOING LOW OR
3941 :IT IS NOT GETTING THRU RACL RADROS
352 sFOR LOOPING CHANGE TO “BR TST31+2* (742)
33 004372 010527 8s: MOV RS, (PC)+ ‘TEST T0 SEE IF (PC)+ WAS LORDED
3344 004374 100000 78: .WORD 100000 :STORAGE LOCATION FOR PREVIOUS INSTR.
3NS5 OON3Ze 012701 004374 MOV 878 R :PUT ADDRESS OF 7§ IN R
346 004402 011102 MOV (R1},R2 :GET CONTENTS OF 7%
3947 004404 100001 BPL 6 :BRANCH IF LOAD OK
3948 004406 000000 HALT *ERROR, (PC)+ DID NOT LOAD CORRECTLY
3349 :FOR LOOPING CHANGE TO “BR TST3l+2* (733)
3950 (O4410 012702 100000 6S: MOV $BIT15,R2 :SET SIGN BIT IN R2
3951 004414 0lCe2l MOV R2, (R1)+ :RESTORE 7%
3952 , il!il!l!!!i!!i!lilliil!lllli!li!l!llilii!!ilill!!i!ill*iii!!ii*
ggga ﬁrzsr 32 THREE MICROSTATES (DAC*DM1%0/CLASS)
3955 ¥ THIS TEST IS THE SAME RS THE PREVIOUS TEST EXCEPT FOR THE DM.
3355 S IF FORK A FAILS, EXECUTION WILL GO TO RSD.OO.
3957 L% THIS WILL CAUSE'A TRAP TO LOCATION 10 WITH AN ODD ADDRESS ERROR.
3958 THIS WILL ONLY HAPPEN IF RACE A0 RABOO DOES NOT GO LOW OR
3959 2 DOES NOT GET TG RACL.
33%? ;: . EITHER EMY4 OR Eb IS BRD.
3962 s IF “THE INSTRUCTION FAILS TO MOVE RS TO THE PC INDIRECT,
3323 ;: THE ERROR AFTER 1S WILL REPORT THE FRILURE.
3965 - ;¥ ROM FLOW-1,155,312
3966 l!li!!llllilli!li!!i‘!i!!illilli“!li!ll!lliillllli!l!ii!ii!l!!
397 004416 005200 $8732: INC RO : INCREMENT TEST NUMBER
3968 004420 012705 MOV (PC)+,R5 :PUT BR IN RS
3969 004422 000401 .WORD 000401 :BINARY WORD FOR BR .+2

JO7

03-NOV-76_ 11:18 PRGE 88




POP 11/?0 CPU DIQGNOSTIC PART 1
11 THREE MICROSTATES (DAC#DM1*0/CLARSS)

DEKBRB.P 132
3970 004424 000240
3971 004426
3972 004426 010517
3973 004430 000240
gg;g 004432 000000
3976 004434 012705
3977 004440 012701
3978 OO4444 010511
3979 004446 000264
3980 004450 010517
2981 004452 000000
3982 0OM4SM 001001
3983 004456 00
3984
3988
3986
3987
3988
3989
3990
3981
3992
3933
39N
3995
399%

3997

3938

3999

4000

4001

4002

4003

4004

4005 004460 00S200

4006 004462 012702

4007 004466 012705

4008 004472 010501

4009

4010

4011 004474 012703

38%3 004S00 010513

4014 004502 000240

401S 004504

4016 QO4SOM 010245

4017 004506 020503

4018 004510 00141l

4019 004S1e 012705

4020 004516 01270)

4021 004522 011145
004524 020105

4023 004526 001401

4024 004530 000000

000240
004430

001164

001166
0011eM

1 MACYLL 27(732)

KO?7
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§E¥gga: NUP
MOV RS, (PC) EXECUTE INSTRUCTION UNDER TST
18: .WORD 240 : SHOULD REPLACE THIS WITH BR 28
HALT :LOCATION POINTED TO BY PC DID NOT LORD
FOR LOOPING CHANGE TO “BR TST32+2" (772)
28: MOV #240,RS THIS CODE
MOV 813 Rl RESTORES THE NOP
MOV RS, {R1) :AT LOCATION 1§
SE2 *ENSURE 2 SET
"3390 gs,cpc) : EXECUTE INSTRUCTION UNDER TEST
BNE TST33 «:CC OK co T0 NEXT TEST
HALT :STATE D12.20 BAD
:FOR LOOPING CHANGE TO "BR TST32+2" (760)
H !**il!iii!liii!i!-ii*!i******!*i»l*l»*!iil!i!*i*!***l***!*********
iTEST 33 THREE MICROSTATES (JAC*DM4%0/CLASS)

. R 8 8 8 8 & 5 8 3 8 8 8 &

* LI TR TR ER TR TR TR YR FRE FRE TR YIR'TH FE YR"YX"T

¥&133:

IF FORK A FAILS EXECUTION WILL GO TO RSD.0O.
THIS WILL CAUSE A TRAP TO LOCATION 10. THIS WILL ONLY HAPPEN IF
Eg%gag? ?ngSoIS NOT GOING LOW. EITHER RACE E33 OR

IF THE DST CONST FRILS TO SUBTRARCT 2, THE ERROR RT EITHER 1$
OR 1$-2 WILL REPORT THE FRILURE.

IF BENOL FRILS (CAUSED BY IRCD DM357 STUCK HIGH)
EXECUTION WILL GO TO D10.00 WHICH KILL EXECUTE R MODE S
INSTERD OF MODE 4.

IF THE DESTINATION IS NOT LOARDED PROPERLY,
THE ERROR AT 3§ WILL REPORT THE FAILURE.

ROM FLOW-4,122, 157

 REEEEEERRREEEEIIERERE R R RIS E R EE R RN IR R R R R R R SR

INC RO - INCREMENT TEST NUMBER
MOV £l R :SETUP R2

MOV s$tMP2 RS sPUT nooasss OF $TMP2 IN RS
MOV RS, R1 :SAVE R

; *!*ii*iii*!}i**ii&iii*&*ii***ii*i*!!!***!*****i**i!*i**********
1HESE THREE INSTRUCTIONS ARE USED TO CATCH IRCD DH%S?RgTUCK HIGH

MOV ¢STMP1 R3 :PUT RDDR OF STMP
MOV RS (Rai :PUT ADDR. OF STMP2 IN STMPI

C BB EREEF ERE I E I T3 33303 IR I3 3636 36 I3 03 I3 33

44NC33: NOP

1UT33:
MOV R2, -(RS) :EXECUTE INSTRUCTION UNDER TEST
CMP RS.R3 :0ID RS AUTO DECREMENT?
BEQ 4’ *BRANCH IF YES.
MOV $$TMP1+2,RS :PUT ADDR. IN RS
MOV s$TMP1 . Rl :PUT ADOR IN R1
MOV (Rl) -tRrS) +EXECUTE INSTRUCTION
CMP 1,RS :DID RS AUTO DECREMENT?
BEQ 1 :BRANCH IF YE
HALT :IRCC DSTM4 STUCK HIGH

:FOR LOOPING CHANGE TO “BR TST33+2" (754)
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HUE
4029
4030
WX
3
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4036
4037
4038
4039
4940
4041
4042
4043
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4045
4046
4047
4048
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. 4050
4051
4052
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40ss
4056
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004550
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133 THREE MICROSTARTES (DARC*DM4%Q0/CLASS)

000000

844308

011101
020201
001001
000000

000000

001372
010145
022705 (QO1le2
001372
000000

000000

000000
012705 004532

004612 00S200

0o4el4 012702 001164
004620 012705 177400

18:

4$:

c3:

38:

HALT ; IRCC DSTMY ox BUT D45.00 DCES NGT DECREMENT
ER E PEN9 pngg 70 “BR TST33+2" (753,

MOV (RS),RS :GET CONTENTS

CMP R2,RS% :DID ossr GET LORDED’

BNE 23’ : BRANC NO

INC RS RDJUST 5 T0 EVEN ADDRESS

SEZ *ENSURE Z SET

MOV R2,-(RS) EXECUTS INSTRUCTION UNDER TEST

BNE T5t3y

HALT érnrs D10.40 BAD
:FOR LOOPING cunnce 70 “BR TST33+2" (743)

MOV (R1),R1 :GET CONTENTS OF $TMP2

CMP rR2,Ri 'DID A MODE § TAKE PLACE?

BNE 3’ s BRANCH IF NO

HALT EITHER IRCD DM357 STUCK HIGH OR RACK E4S(C1) BAD
:FOR LOOPING CHANGE TO “BR TST33+2" (737!

HALT :DST(STMP1) DID NOT GET LOADED FROM SRC(R2)

:FOR LOOPING CHANGE TO "BR T1ST33+2" (736)

R R R R R RN R R RN ER IR F AR R RE

l

’iTEsr 34 THREE MICROSTATES (DACXDM1*TST.B*DRC(0))
IF FORK A FRILS Exscurxou HILL GO TO RSD.00 CARUSING A TRAP TO 10.
THIS WILL ONLY HAPPEN IF RA SAME?
BNE 2$ sBRANCH IF NO
MOV R1,-(RS) :SEE IF AUTO DEC. WORKS
CMP sstMP1-2 RS :DID RS AUTO DEC?
BNE 35 BRANCH IF NO
HALT :AUTO DEC WORKS SO ROM STATE D12.60 PROBABLY BAD
:FOR LOOPING CHANGE TO “BR TST33+2" (730)
HALT » IRCC DSTCON=2 EITHER STUCK LOW OR

W
o

o)
w

un

*************ﬂ

iNOT GETTING THRU KOMUX
:FOR LOOPING CHANGE TO “BR TST33+2" (727)

HALT ;BEN1S OK & DST CONST OK BUT INSTR DOSEN'T WORK
tFOR LOOPING CHANGE TO "BR TST33+2" (726)
MOV #1$,RS sGET ADDR OF INSTR UNDER TCE E44 IS BRD (AFIRS3(1)¥R/CLA

IF BENLS FAILS EXECUTION WILL GO TO STATE Dl2.60.

IF 8 FORK FAILS (RFTER STATE Di2.10) CAUSED BY IRCB

K/CLRSS STUCK LOW EXECUTION WILL GO TO STATE RSD.00 CAUSING A TRAP TO 10.
IF_IRCB_Bl RABOQ IS STUCK HIGH EXECUTION WILL GO _FROM

D12.10 TO JSR.40. THIS WILL CAUSE THE PROCESSOR TO HANG.

IF EITHER GRAB 0BD(1) IS STUCK HIGH OR NOT GETTING THRU TO RACL E71,
EXECUTION WILL GO TO STATE Dle2.30.

IF GRAD DRMX00 IS STUCK HIGH OR GRAB ESO IS BAD, EXECUTION

WILL GO TO DI0.6D WHICH WILL HANG THE PROCESSOR.

ROM FLOW-1,175,33

*!*!!**!**i*l*!!‘***‘**i**l*!*l*******!***l********************

téray:

INC RO : INCREMENT TEST NUMBER
MOV sSTMPL, R2 tPUT ADDRESS OF STMPL IN R2
MOV 177400, RS :PUT 177400 IN RS




4082
4083
4084
4085
4086
4087
4088
4083
4090
4031
4092
4093
4034
4095
4036
4097
4098
4059
4100
4101
4102
4103
4104
4105
4106
4107
4108
4109
4110
4111
4112
4113
4114
4115
i 411p

4117
4118
4119

4120
| 4121

4122
| 4155

Yileu4

4125

4126
l 4127

4128
4129
4130
4131
4132
4133
4134
4135
4136
4137

POP 11,70 CPU DIRG
13

DEKBRB.P11

004624
004626
004030
004630
ogue32
004632

004634
004642
004646
004650
004652

004654
004662
004664

004666
004666

004670
004672
004674
004700
004702
004706
004710
004710
Q04712
004714

004716

010512
000240

005712
100416

012737
012705
005215
001401
000000

022737
001401
000000

000000

005200
005005
012701
010511
012705
000240

030511
001401
000000

005200
00S00S
012701
010511

MO?7
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4 THREE MICROSTATES (DACXDM1#TST.B*DRO(D))
MOV RS, (R2) sPUT -1 IN $TMP!
SYNC34: NOP
IUT34:
s T (R2) sEXECUTE INSTRUCTION UNDER TEST
BMI TST35 . .BRANCH IF INSTRUCTION SET CC'S
FAILURE-TRY ROM FLOW 1,175,31,132
177777 001164 MOV s-1, e8Pl sPUT -1 IN STMPL
001164 MOV $$THP1, RS :PUT AODR OF $TMP1 IN RS
INC (RS) : INCREMENT STMP1
BEQ 23 :BRANCH IF INC WORKED
HALT :EITHER D12.10 FAILED OR BENIS FAILED
:FOR LOOPING CHANGE T0 "BR TST34+2" (760)
000000 001164 2§: CHP %0, ¥STMP] :DID $TMPL GO TO ZERO?
BEQ 33 :BRANCH IF YES
HALT : CANNOT DIAGNOSE ERROR
- :FOR LOOPING CHANGE TO "BR TST34+2° (753)
HALT ;TST. 10 FAILED
:FOR LOOPING CHANGE TO "BR TST34+2" (752)
HH *i*!************!**!****!****ii*****!****l**i**!*******!!*****!
;irssr 3s THREE MICROSTATES (DAC¥DM1¥BIT.B*DRO(D))
¥ THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT A BIT INSTRUCTION IS USED.
¥ IF FORK A FAILS RACE BIN*SMO H FRILED.
¥ IF FORK B FRILS THE INSTRUCTION DECODE ROM WORD IS BRD.
: X IF THE RESULTANT DRTA IS BRD STATE TST.10 FAILED.
" ROM FLOW-1,175,33
HH i!*l!l!!*ii*!ii*iil!i*l’i!!!l'!ii!i**l'i*!!*llilli*!*ii!ii!*!*i*!l
teras:  INC RO - INCREMENT TEST NUMBER
CLR RS s CLEAR RS
001164 MOV $STMP1, RI :PUT ADDR OF STMPL IN Rl
MOV RS, (R} :CLEAR_STMPL,
100000 MOV #81715,RS *PUT 100000 IN RS
s o
BIT RS, (R1) s EXECUTE INSTRUCTION UNDER TEST
BEQ 15t36 s *BRANCH IF CC OK
HALT +8TATE 157.10 FAILED
:FOR LOOPING CHANGE TO "BR TST35+2" (766)
HH !*!**!l*lll*!****!i!***i****lv*i***!*!**!***********************
;iTEST 36 THREE MICROSTATES (DRC¥DM1¥CMP.B¥DRO(0))
¥ THIS TEST IS THE SAME AS THE PREVIOUS TWO TESTS
- EXCEPT A CMP INSTRUCTION IS USED.
o ROM FLOW-1,175,33
s *ll*lll*!ll!ll*!il**ill*!**ll**!*lli&i**********i*l*****i******
tér3e: INC RO - INCREMENT TEST NUMBER
CLR RS :CLEAR RS
001164 MOV $STMPI . RI :PUT ADDR OF STMP1 IN R!
SYNC3 MOV RS, (R1} :CLEAR $TMP]




4138
4139
4140
414]
4Y14e
Y143
Y144
4145
4146
Y147
4148
$149
4150
4151
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
| 4162

4163
| 4164
i 4165
4166
4167
4168
4169
4170
4171
417¢
4173
4174
4175
4176
Y4177
4178
4179
4180
4181
4

]
[
@
DO

DEKBAB.PLI

004730
004732
004732
004734
004736

004740
004742
004744
004750
004752
004754
004754
004756
004760
004764
004766
004772

0a4774
005002

136
000244

020511
001401
000000

005200
005001
012705
010115
000240

005725
001006
022705
001407
010567
000000

013767
000000

NO7
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THREE MICROSTATES (DRC*DM1x%CMP.BxDR0O(0))

001164

001166
174162

177776

174174

U736 cL2 :ENSURE 2 CLEAR
T CMP RS, (R1) s EXECUTE INSTRUCTION UNDER TEST
BEQ 15t37 s 'BRANCH IF CC OK
HALT :8TATE 157.10 FAILED

;FOR LOOPING CHANGE TO "BR TST3b+2" (770)
L HERE R O S E SRR
1 4TEST 37 THREE MICROSTATES (DACxDM2*TST.B#DRO(0))

;*
Ly IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
% THIS WILL ONLY HAPPEN IF RACE EYS IS BRD (AFIROY(1)%R/CLASS).
¥ BEN1S & FORK B HAVE ALREADY BEEN TESTED
¥ IF THE AUTO INC FRILS IT WILL BE DUE TO R BRD
% FIELD IN ROM STARTE Di2.1G.
Lx ROM FLOW-2,175,33
--i**!i!!!*!*i!i!!i!!li!*!!!***i**i***!!*{i!**!!!!******!****l***
§T37: INC RO . INCREMENT TEST NUMBER

CLR R] : CLEAR Rl

MOV $3TMP1 RS :PUT ADDR. OF $TMP1 IN RS

MOV R1, (RS} :CLEAR STMP1
SYNC37: NOP
1UT37:

15T (RS)+ :EXECUTE INSTR. UNDER TEST

BNE 18 *BRANCH IF BAD CC

CMP $3TMP1+2,RS :DID RS AUTO INC?

BEQ TST4O :-BRANCH IF TEST OK

MOV RS, SREGO +8AVE REG D FOR TYPEOUT

HALT :NO AUTO INC STATE D12.10 BAD

sFOR LOOPING CHANGE T0 “BR TST37+2" (763)

1§: ngET JMPSW,SERPSW  :SAVE PSW FOR TYPEOUT

;BAD CC
;FOR LOOPING CHANGE TO “BR TST37+2" (757)

3 3 HHHHEHHOHH NN HEHHEHHHUH I HHHHHHHHHHHHHHEHEEHHHHOHEHEHEEE
s $THE LOGICAL SEQUENCE WOULD NEXT TEST THE BIT.B AND CMP.B INSTRUCTIONS BUT
;¥THESE WILL NOT BE TESTED WITH INDIVIDUAL TESTS SINCE THEY DO NOT USE

; ¥ANY HARDWARE THAT HAS NOT ALRERDY BEEN TESTED.
33000600030 309E 36 I I 00636 T3 A IR I I3 3633606 6 IR 030 3

§ 3 SEIEIEIIE 3636 36 36 30 06 30 36 38 30 36 06 36 30 36 36 36 36 36 3600 36 0 3¢ 30 68 6 36 36 36 36 36 36 36 36 36 38 36 38 36 36 36 36 36 38 36 36 36 36 36 36 36 3¢ 3¢ 3¢ 3¢ 3
s #TEST 40 THREE MICROSTATES (JMPxDM1)

: IF FORK R FRILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
THIS WILL ONLY HRPPEN If RACE RO RABOO DOES NOT GO LOW
(RFIRO3(1)*[JMP+JSR+SWABI).

A_FORK B FRILURE WOULD BE ONE OF THE FOLLOWING:

éFTangTéJTS+JSR) IS STUCK LOW EXECUTION WILL GO TO RSD.00 CRUSING
IF IRCB IR(14:9) 04 IS STUCK LOW EXECUTION NiLL

GO TO JSR.00 WHICH WILL EXECUTE A JSR INSTERD OF R JMP.

IF IRCB B FORK MUX FRILS EXECUTION WILL GO TO -

L 8 B B 8 & B & & & ¥ |
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Y208  00SCI
4208 00S0id
4206 00S01s
4207 00S020
4208 D0S020
4209 00S022
4210 00S0ev
4 2ll 00S026
Y212

4213 005030
4214 00S030
4218

4216 00SC32
4217 D09C0M
4218 00SC36
4219 DOS042
4229

4eel

Yeee

4223

4224

4228

4226

4227

4228

4229 COSOM4
4230 00SH6
4231 005052
432 00S0sY
4233 0O0S0SH
4234 D0Oc0S6
4235 005062
423t 005064
4237

4228

4239

4240

4241

You2

4o43

4244

Yeus

4246

4247

4248 005066

4249 003070

&0

:

0CS301

g; !§£2EZ
= 8

8K
B

00S701
014C3
062706
063300

THREE HILPJST

005056

005Ce0

00s102

BO8
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TES (IMF
s ¢ FuP.00.
;9 1F IRCS FY CLRSS IS STUCK HISH EXECUTION WILL GO T
1 STATE D12.00 AND THE JMP WON'T JUMP.
1
4 IF THE INSTRUCTION FAILS YO JUMP, STATE JMP.00 IS REPORTED RS ZAD.
e ROM FLOW-1,135,35
‘iilli!lllllllill‘ili‘lliillGiillllllllllliifilllil!§if!iif!ifif
Y140:  INC RO - INCREMENT TEST NUMBER \
CLR Ri ENSUFE R1 CLEAR
MGV smmcn FS :PUT JMP ADDR. IN RS
MOV RS, R2 :PUT JUMP RDOR IN R2
i
P (RS) _ : EXECUTE msmucnou UNDER TEST
CHP RE,FS 610 NEGRTE OCCUR?
BNE 2$ :BRANCH IF YES
HALT :STRTE JMP.00 DID NOT LOAD PCB OF BENIS FAILED
o8 :FOR LOOPING CHANGE TO “BR TST40+2° (767)
HALT : IRCB FJ/CLASS NOT GETTING THRU B FCRK MUX
‘FOR LOOPING CHANGE TO *BR TST40+2™ (766)
IMPIRDR: TST Rl 1S Rl STILL ZERO?
BEQ TSTY] : mcu IF YES
RDD 82,59 .'r OCCURRED RE-RDJUST SP
HALT RRCB IR(14:9)08 STUCK LOW

:FOR LOOPING CHANGE TO “BR TSTH0+2* (761)
CERR RS R R RS R R R R R RN R R AR RR AR

iresr 41 THREE MICROSTRTES (JMPxDM2)
;; THIS TEST IS THE SAME RS THE PREVIOUS TEST EXCEPT THE DM=2.
¥ IF FORK A FAILS RAC E4S IS BAD (AFIROM(1)#{IMP+JSR+SKAB)).
¥ ROM FLOW-2,135,3%

i!ililll!!!i!!il‘li!‘iliilil!iiil!l!llll!l!ill{lll!lll!l!!illii
by RO s INCREMENT rssr NUMBER

8JMP2RDR, RS :PUT ADORESS OF 1§ IN RS

et

JMP (RS)+ ;EXECUTE INSTRUCTION UNDER TEST
JHPEQDR:%EE %é?ﬁ%ﬂDR#E,RS ;DID RS AU NC?

: ' BRANCH

HALT N0 AUTO INC

:FOR LOOPING CHANGE TO “BR TSTH1+2* (770)
lillilillli*llllIlilil!il!l*liilli!lil!i!i!!l!llll!!li!lll!!il!

'iresr 42 THREE MICROSTATES (IMPRDMM)

IF FORK A FAILS EXECUTIGN WILL GO TO RSD.00 CAUSING A TRAP TO 10.
THIS WILL ONLY HAPPEN IF RACE E33(AFIRS(1)#JMP+JSR*SUAB]) IS BAD.

ALL OTHER LOGIC HAS BEEN TESTED.

ROM FLOW-Y, 122,35
LR R R R

torya:  INC RO s INCREMENT TEST NUMBER
MOV ENEXTT,R1 :PUT ADORESS OF 1§+2 IN Rl

*

*
1
s &
i

.
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DENBRB.Pil (T THREE wxcnas RTES (IMPaDMY)
4250 DCSO7 000240 SYNC42: NP
4 ggggn_; ILTH2:
y 76 000141 IMP -(R}) -EXECUTE INSTRUCTION UtDER TEST
4263 005100 00024 NOP
4zSN 005102 000240 NEXTT:  NOP
‘QESS TR R R RN R E AR R R R R B R R R R R R R AR R R AR RN PR F R R R R R LR R AL R RN R LR LSS
:aassg iTEST 43 THREE MICROSTATES (S0B)
;l
4258 ‘e IF RACH U/CLASS IS NOT GOING HIGH EXECUTION WILL GO TO RSC.0O
4259 ‘2 CAUSING A TRAP TO LOCATION 10 WITH THE ADDRESS OF S§-2
4260 P ¥ ON me TOP OF THE STACK.
N2B ] ‘¥ IF EITHER RACE EI0 IS BAD OR RACE BIN DOES NOT GO HIGH
4 ‘2 EXECUTION WILL GO TO 067.01. EXECUTION HILE EVENTUALL GO
4 Ly T0 RSD.00 nmn STATE D10.60 AND THZ STACKED PC WILL BE AT S§.
4264 Ly IF RACF EB FRILS EXECUTIZH WiiL GuU TO ASC.I0 WHICH WILL
:ggg L PERFORM AN RSHC*OMJ OPERATION.
;l»
4o£7 L8 IF THE SOB BRANCHES WHEN IT IS NOT SUPPCSE TO EITHER
4268 S GRAE SR EQ ONE IS STUCK HIGH OR RACK E63 IS BAD
35673 :p OR STATE SOB.I0 DOES NOT RES:ORE THE OLD PC.
;‘l
427] L8 IF THE SOB DOES NOT BRANCH WHEN IT IS SUPPOSE TO EITHER
4272 i3 STATE S08.00 IS BAD OR GPAE SR EG ONE STUCK LOW OR
:g;a i+ RACK EB3(C1) IS BRD.
:g;ss H IF THE REGISTER DOES 40T DECREMENT STATE S0B.20 IS BAD.
4277 T ROM FLOW-57,242/2¢2.262
‘427'8 lliliiiiiiililili‘ill!fi!!il!ll*llilii*lllillilill!lil!ii{iI»lwll
4279 DOSION 005200 try3: ING RO : INCREMENT TEST NUMBER
4280 005106 012706 001100 MOV $STPZK, SP :INITIRLIZE THE SP
4281 00S112 012705 007777 MOV 8777 K5 ;SETUP RS
4282 005116 000MO1 BR SXIP :SKIP NEXT INSTRUCTION
4283 005120 000419 G00D: BR 8AD+2 LOCQTION FOR SOB TO BRANCH TO
4284 005122 D0S004 SKIP: CLR RY :SETUP R
4285 005124 000240 SYNC43: NOP
4286 005126 TUTH3:
4287 005126 077404 SOB RY, GOOD sEXECUTE SOB WITH BRANCH
4288 095130 005705 ST RS :0ID RS CLEAR?
4289 005132 001601 5§: PNE 38 :BRANCH IF NO
4290 00SI™ 000000 HALT *RACF EB IS BRD(BUF AFIR11(])#U/CLASS)
4291 :FOR LOOPING CHANGE TO “BR TST43+2* (764)
4292 00S13% 3s:
4293 005136 000000 HALT -EITHER GRAE SR EQ ONE 1S STUCK LOW
4o :OR RACK E63(C1) IS BAD OR SOB.10 IS BAD
4235 *FOR LOOPING CHANGE TO "BR TST43+2" (763)
4296 D0S140 BRD:
4297 005140 000009 HALT :S0B FRILED TO BRANCH. S0B.00 BAD
4298 :EITHER GRRE SR EQ ONE STUCK HIGH OR
4299 :RACH E63(CI) BAD OR SOB.00 BARD
4I.3 :FOR LOOPING CHANGE TO “BR TSTY3+2" (762)
4201 00SI42 005005 CLR RS :SET UP RS FOR
4302 005144 00E205 INC RS :NO BRANCH CONDITION
4303 00S146 000240 SYNC43: NOP
4304 005150 TUTH3:
4306 0051580 077505 508 RS, BAD s EXECUTE SOB WITHOUT BRANCH

| W,
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001164

001156

00!164
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Y1l 27(732) 03-3Cv-7% 1!1:18 PRGE 95
STRTES (508)
TsT RS sDID RS DECREMENT?
BEQ 18 BRQNCH IF YES
HALT RS DID NOT DECREMENT. SCB.20 BAD
FOR LOOPING CHANGE TO “BR EBRAD+2+2” (772,
18: CLR RS
. CLR RI
c8: INC Rl _
S08 RS,cS :CHECK ALL PATTERNS OF RS FOR_S08
157 RS +DI0 RS GET ALL THE WAY BACK T0 07
ME 39 .BPRNCH IF NO
ST Rl :DID R1 ROLL OVER?
28 B=Q TSTHY ,,BRRNCH IF YES
HALT :THE SIGNAL “SR £Q ONE™ FRILED
SBTIL FOR LOOPING CHANGE TO "BR 18" (787)
: R REBERERES R R R SRR AR R RN E R R RN R RN SRR R
iTEST 44 FOUR MICROSTRTES (DRCxDM12#P/CLARSS*DRO(0)
,l
¥ IF FCRk R FRILS EXECUTION WILL GO TO RSD.00 CAUSING R TRAP T0 10.
8 THIS AJLL ONLY HRPPEN IF RACJ AFIR 14(1) DOES NOT
.: GET THFU RRC Eu2.
i # THE FOL.LLOWING COULD BE FORK B FRILURES:
s & IF IRCB BO RABOO 1S STUCK HIGH OR NOT GETTING THRU
¥ 0 RAC_ RARDROO EXECUTION WILL GO TO EXC.90 WHICH WOULD
s PUT THE RESULT INTO R REGISTER RATHER THAN MEMORY.
¥ IF IRCB £38(b) IS STUCK HIGH EXECUTION WILL GO TO
¥ RSD.00 CRUSING A TRAP T0 10.
.: IF THE. B:C DOES NOT HRPPEN THEN EXC.00 IS BRD.
,i ROM F.0W-2,175,31,132
t

&Tuy:

SYNCYY:
TUTYY:

cs:

INC RC ; INCREMENT TEST NUMBER
MOV sSTMPL,RI s PUT RDDRESS OF $TMP1 IN R!

CLR RS ,PUT

INC RS S IN RS

MOV RS, (R1) :PUT R 1 IN STMP]

NOP

BIC RS, (R])+ ;EXECUTE INSTR, UNDER TEST

CMP astnpx+a R1 :0I0 R1 AUTO INC

BEQ BRANCH IF vzs

15T :DID INSTR GO THRU EXC.90”

BNE as :BRANCH IF NO

HALT -EITHER IRCB BO RABCO IS STUCK HIGH
sOR IT IS NOT GETTING THRU TO RACL RRDRSO
:FOR LOOPING CHANGE TO "BR TSTH4+2" (763)

HALT : INSTRUCTION FRILED. CAN’T DETERMINE CAUSE
:FOR LOOPING CHANGE TO “BR TSTH4+2* (762)

MOV $STMPL,RI -PUT RDOR OF STMP1 IN Ri

1ST (R1) :DID BIC WORK?

BEQ s $BRANCH_IF YES

HALT +STATE EXC.00 FRILED

;FOR . OOPING CHANGE TO “BR TST44+2" (755)
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POP 1170 CPU DIASNISTIC PRRT ! MACY!! 27(732)
DRC#DM12%P CLASS%LRO(D)

DERBRB.PI1 44 FOUR M!CRISTATES
4362 005252 010511 3§: MUV RS, (R1) sPUT 1 IN STMP2 & CLERR 2
4363 00S254 040521 BIC RS’ (R1,+ 'EXECUTE INSTRUCTION UNDER TEST
4364 005256 00140} BEQ 15tys ::CC'S 0K
4355 (00S260 0000OC HALT ;8TATE EXC.00 BAD .
4366 :FOR LOOPING CHANGE TO “BR TSTW44+2* (7S1)
‘4367 : ;iil!llllilllill!lllli!l !ll!!iiilll«llllilillllilllll!l!!lililili
3322 :#TEST 45 FOUR MICROSTATES 'DARC#DML2%TST.B*DRO(1})
;i
4370 '3 AFTER STATE D12.10 F EITHER GRAB OBD(1) DOES NOT GO HIGH
4371 " OR DGES NOT GET THRU RACL E71 EXECUTION WILL GO
4372 g TO TST.10. IF EITHER %RAB OBD(0) IS STUCK HIGH OR NOT GETTING
4373 'y THRU RACK EY1, EXECUTLON WILL GO TO D10.80. THIS WILL CAUSE
4374 ta THE PROCESSOR' 70 HANG_L® IN THE PRUSE STARTE AT MICRO
:g;g ;¥ ADORESS 177. 1IF THE TEST FAILS THEN STATE D12.30 FAILED.
4377 Ly ROM FLOW-1,17S,137,33
4378 e RN RN R PRI IR0
4379 Q0S262 105200 tST4S:  INC RO - INCREMENT TEST NUMBER
{4380 00506M (12705 00116Y MOV 8STMP1,RS :PUT RLORESS OD 3TMPL IN RS
4381 005270 012701 100090 MOV 88IT15 'R} *PUT NESATIVE UPPER BYTE IN Rl
4382 00S274 010115 MOV R{, (RS} :MOVE Rl TO STMPI
| 4383 005276 005205 INC RS :PUT 0DD RDDR IN RS
4384 005300 000240 SYNCYS: NOP
4385 00S302 TUTHS:
4386 005302 105715 ISTB  (RS) :EXECUTE INSTR UNDER TEST
4387 DOS30M 100401 BMI TST46 : “TEST OK, GO TO NEXT TEST
. 4388 0DS306 0000G0 HALT :tITHER SYATE D12.30 FAILED OR
4389 : BENOS#FEN2 FAILED(SEE RBOVE)
4390 *FOR LOOPING CHANGE TO “BR TST4S+2* (766)
‘1391 - !il!*!!i!iii!!i!i!!*iilililli!i*i!!li!l!ilili!iii!*!*!*l!i!li!i
:ggg ;iTEST 46 FOUR MICROSTATES (DAC*DM4#TST.B*DRO(D))
4 '
439y ¥ IF FORK A FAILS EXECUTION WILL GO TO RSD.CO CAUSING R TRAP 10 1O.
:ggg P THIS WILL ONLY OCCUR IF RACE E33(AFIROS(1)#R/CLASS) IS BAD.
;i
. 4397 Ly AETER D10.30 IF IRCB FJ/CLASS DOES NOT GET TO RACL E71
zggg ¥ OR IF RARCL E7! 1S BAD EXECUTION WILL GO TO SVC.SO.
338? ¥ IF THE INSTRUCTION DOESN’'T WORK THEN 010.60 IS BAD.
4400 Sk ROM FLOW-Y,122,177,33
403 RN IR R IR R I R I R R F
4404 00S310 005200 totye:  INC RO : INCREMENT TEST NUMBER
4406 005312 012701 100000 MOV $8IT15,R1] :SET SIGN BIT
4406 005316 012705 001164 MOV sSTMP1 RS :PUT ADDR OF $TMP1 IN RS
4407 005322 010125 MOV R, (RS} + :SET SIGN BIT IN STMPI
4408 00S3¥ 00S015 CLR (R5) :ENSURE STEMP2 CLEAR
4409 005326 000240 SYNC46: NOP
4410 (005330 IUTYe:
4411 005330 00S74S ST  -(RS) -EXECUTE INSTRUCTION UNDER TEST
w412 (005332 100407 BM] TST4? s TEST OK, GO TO NEXT TEST
4413 00533 022706 001160 CMP #STHP1-4,SP 010 EXECUTION GO TO SVC.S0?
4414 0053%) 001003 BNE 18 :BRANCH IF NO
4415 005342 012706 001100 MOV $STACK, SP *RESTORE THE SP
4416 005346 000000 HALT :BENIS¥FEN2 FRILED(SEE ABOVE)

4417 ;FOR LOOPING CHANGE TO “"BR TST4b+2" (761)
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4418 0CS3S0

442

4421
4422
4423
4424

RANOSTIC PARRT 1

4413 00S350 0000C0

FouR' m1cRSSATES (B&CaoRantel coorbials

000340

00s432
001164
100000

000002
001100

FO8

PRGE 97

18
HALT {POR CBRTHC CHANGE TO “BR TSTHB+2" (763

$ 5 SRR IR I I I I I S R N R A
;4THE LOGICAL SEQUENCE HERE WOULD BE TO TEST THE BIT 8 CMP INSTRUCTIONS

; #8UT NO RODITIONAL LOGIC IS TESTED BY THEM.
§ 3 BB IIE R I I3 JE 0630000036060 0 0000000003006 0 0 S 6 06 333

HH Fe @R EEREEEEETEEEEEEEEEEEEEESEEEEEEEEENEEEEEEEEEEEENHEHEEHEEEE 1%
‘ XTEST 47 FOUR MICROSTATES (DAC¥DMB#0/CLASS)

FORK A SHOULD NOT FRIL ON THIS TEST.
BENO1 SHOULD NOT FRIL.
BENIS#FEN2 SHOULD NOT FRIL.

IF D67.00 FQI&E TO INCREMENT THE PC AN RTI INSTRUCTION
WILL BE EXECUTED,

IF D67.00 FRILS TO CLOCK THE BR THE INSTRUCTION

WILL BE ADDED AS_THE INDEX WORD.

IF 067.10 FRILS TO RDD THE INDEX NUMBER THE SOURCE
WILL BE PUT IN THE WRONG LOCATION.

ROM FLOW-6,251, 122,157
S REEREERREEEEE NN R R R RN E R R0 00030360600 6 0 0 260606 0
hw:ég gg 4mgmm1&1wmm

: GROUP
MOV #340, RS :0F INSTRUCTIONS
MOV gg,(sp) ;s;rs UP THE

LR R B B & 8 & A 8 8 B & ¥ ¥

t

SP
MOV 88AD1 , RS
MOV RS, (5P)

'RTI INSTRUCTION
MOV ¢§tMP1 RS

T
;PUT RDOR OF $TMP1 IN RS

CLR (RS) :CLEAR $TMPI
MOV $BIT15,Rl iSET SIGN BIT INRIL
Tz, o
MOV  R1,2(R5) sEXECUTE INSTRUCTION UNDER TEST
MOV sstack;,sp RESTORE THE SP
TST (RS) ;DID INDEX WORD GET ADDED?
BPL 15750 s :BRANCH IF YES
HALT +067.10 FAILED TO ADD INDEX
8001 'FOR'LOOPING CHANGE TO “BR TST47+2* (751)
HALT

;067.00 FRILED TO INC PC
:FOR LOOPING CHANGE TO “BR TST47+2* (7S0)
3 3 HERHHEHHHHHH O R

;irssr 50 FOUR MICROSTATES (BIN¥SM12%OMO#-DF7#SRO(1)})
: & IF FORK A FAILS EXECTUTION WILL GO TO STATE D12.00.
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' 4529 Q005476 005200

ok, A0 PRRD TSR AnROEHAES (RthacRThBNonSorbiaB 5

001164
100003

000200

GO8

Lk THIS WILL HAPPEN IF RACE BF1=7 DOES NOT GO hIGH.
3 STATE D12.00 WOULD BITB RS & THE CONTENTS OF LOCATION 200
‘a WHICH IS 137.
;l
iy THE FOLLOWING COULD BE BENJ4#FORK C FAILURES: _
ta IF IRCC CO RABOO DOES NOT GO HIGH EXECUTION WILL GC TO
¥ 000.90 WHICH WILL TEST THE LOW BYTE INSTERD OF THE HIGH BYTE.
'y IF STATE D0O0.B0 FAILS TO SWAP THE BYTES IT WILL LOOK LIKE
¥ A FORK C FRILURE.
¥ ROM FLOW-21,27,204,205
R EE R EERE RN EE RN R R E R R R RIS RN 200 ¥
?STso INC RO : INCREMENT TEST NUMBER
MOV $$TMP1,RS :PUT ADDRESS OF STMPI IN RS
MOV 88IT15 R1 :PUT NEG HIGH & POS LOW BYTE IN Rl
MOV R1, (RS} :PUT IN STMPI
INC RS’ :PUT ADDR OF STMP1 H BYTE IN RS
MOV 8200, R1 PUT POS HIGH 8 NEG LOW BYTE IN Rl
RigED
BITB  (RS),R! Exscure INSTRUCTION UNDER TEST
BNI ST sl EST OK, GO TO NEXT TEST
MOV R2, (RS) #mami STMP]
8ITB  (RS),RI EXECUTE FAILED INSTRUCTION
BMI 18 :BRANCH IF FORK C FAILED

HALT sRACE BF1=7 NOT GOING HIGH .
:EITHER RACJ AFIRI4(1) DOES NOT
:GET TO RACE E40 OR EY0 BAD
:FOR LOOPING CHANGE TO “BR TSTSO+2" (751)

HALT EITHER IRCC CO RABOO DOES NOT GO HIGH
R STATE D00.80 FAILED TO SWAP THE BYTES
FOR LOOPING CHANGE TO “BR TSTSO+2" (760)
s EREREERHEHH R RS
s #TEST S FOUR MICROSTATES (BIN#SM12xDMOxDF7%SR0(0))

IF FORK A FAILS EXECUTION WILL EITHER GO TO STRTE 012 00 OR EXC.B0.
STATE D12.00 WOULD RDD RS TO THE CONTENTS OF THE P
STATE EXC.80 WOULD NOT CHANGE THE PC.

IF FORK C FAILS EXECUTION WILL EITHER GO_TO_JSR.10 OR RSC.E0.
JSR. 10 WILL CAUSE RS TO BE STACK THE PC TO BE PUT

IN RS, AND THE PC REPLACED BY RS HﬂICH WILL CAUSE AND RTI SINCE
THE CONTENTS OF YHE LOCATION POINTED TO BY RS IS 000002.

RSC.80 WILL CAUSE THE RDD TO LOOK LIKE IT FRILED.

IF STATE DO7.10 FAILS TO LORD THE SHFTR THE PC WILL
DOUBLE AND THE PROGRAM WILL BLOW UP.

IF THE SHFTR FAILS TO BE PUT IN THE SR THE PC
WILL NOT CHANGE.

ROM FLOW-21,27,203,30
RO R

QTSI INC RO ; INCREMENT TEST NUMBER

******************

'
'
’
'
,
,
’
i
9
!
!
'
’
'
’
!
'
'
t
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DEKBRB. P 151 FOUR MICROSTATES (BIN*SM12#DMO*DF?7#SR0(0))
4530 00SSO0 012706 001100 MYV #STACK, SP - INITIALIZE SP
4531 005 012701 000340 MOV oaqo Rl :PUT PRIORITY LEVEL 7 IN RS
4532 005510 010146 MOV R1,-{SP) sPUT ON STACK
4533 005512 012701 00Sel10 MOV 8SATI.RI *PUT RETURN ADDR IN R
4534 00SE16 010146 MOV R1,-(5P) *PUT ON STACK FOR ronx C FAILURE
4536 005520 005306 DEC sp’ *ADJUST THE
4536 005522 005306 DEC Sp 'GP
4537 00SS4 00S00S CLR RS :PUT ADDRESS O IN RS
4538 005526 012701 000002 MOV 82,R1 :PUT OFFSET IN Rl
4539 00S532 010115 MOV RI, (RS) :PUT OFFSET IN LOCATION O
4540 DOSSN 40 SYNCS1: NOP
4541 DOS536 TUTS]:
4542 005536 061507 ACD (RS),PC :EXECUTE INSTRUCTION UNDER TEST
4543 [0OSSY0 000401 BR 6$ :EITHER FORK R OR FORK C OR 007.10 FAILED
444 00SS42 (000423 ] BR 15152 -TEST OK GO TO NEXT TEST
4545 00SSW4 012705 000004 &$: MOV 84, RS QET BIT 2 IN RS
4546 (005550 061507 ADD (RS),PC :EXECUTE FAILED INSTR.
4547 000261 3s: SEC *WILL CHANGE TO SEC'SEZ IF THE INSTR GOES
4548 THRU D12.00. STATE EXC.8 OR ASC.8
4549 :WOULD NOT SET Z WHILE A FAILURE OF
4550 :STATE 007 10 WILL CRUSE THE ERROR
4351 :18-2 TO REPORT.
4552 (00SS5S4 000401 %R 18 SKIP NEXT INSTRUCTION
4E53 0OSS556 HALT :STATE D07.10 DID NOT LOAD SR
4S54 ron LOOPING CHANGE TO "BR TSTS1+2* (750)
4555 005560 001004 1$: 8NE 2§ RANCH IF Z DID NOT SET
4886 005562 012767 000261 177762 MOV 3261,38 RESTORE ORIGINAL anuz OF LOCATION 3%
4557 005570 HALT +RACE BF1=7 DID NOT GO HIGH
4558 FOR LOOPING CHANGE TO "BR TSTS1+42" (743)
4559 00SS572 012705 100000 2s: MOV #BIT15,RS :GET SIGN BIT IN RS
4560 005576 000250 CLN :ENSURE N CLEAR
4561 00S600 061507 ADD (RS),PC :EXECUTE FRILED INSTR
4562 005602 10OMOL BMI 0T ; :BRANCH IF ADD OCCURED IN STATE EXC.8D0
4563 005604 000000 HALT EITHER IRCC €O RABOZ 1S BEING HELD LOW
4564 R IT IS NOT GETTING THRU
4565 T0 RACL RADRO2
4566 :FOR LOOPING CHANGE TO “BR TSTS142* (735)
4S67 DOSE06 us:
4568 005606 000000 HALT RACE BIN IS NOT GOING LOW
4569 *FOR LOOPING CHANGE TO “BR TSTS5142" (734
4570 005610 $RTI:
4yS71 00S610 000000 HALT :EITHER IRCC CO RABO1 IS STUCK HIGH
4572 :0R IRC ENO IS BAD OR IRC ENO(14)
4673 :1S STUCK HIGH
4574 :0R CO RABOL IS NOT GETTING THRU TO RACL RADROI
4575 :FOR LOOPING CHANGE TO “BR TSTS1+2® (733)
4576 : !****i*!l***l!lli*li*ll!!l!il!ilil!l!lllllll“!ll!!!!l!!i!lilil
:g;; irssr 52 FOUR MICROSTATES (BIN#SM12%DMO#DF7%SR0O(1))
4579 ;: IF FORK A FAILS EXECUTION WILL GO TO D12.00.
4581 ;: FORK C SHOULD NOT FRIL SINCE THE LOGIC HAS ALREADY BEEN TESTED.
&égs ;: éE gzgts 007.00 FRILS TO SWAP THE BYTES THE CC’S WILL
4585 ¥ IF D07.00 FRILS TO LORD THE SHIFTER, THE THIRD CMPB WILL FAIL.

— ——— —
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4586
4587
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4590
4591
4592
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o
459%
4597

0050
-012701
00s0
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121507
001406
016705
121507
C01401
000000

000000
121507

0010C1
000000

005200
012705
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000000

020527

POP 11,70 CPU DIRGNOGSTIC PART ! M
RB.P11 FOUR MIC

005634

000002

001164
100000

0CC0G0e

000002

0011686

ACYLl e7(
ROST TES

108

732) 03-NQV-76 11:18 PAGE 100
(BIN#SM1220MO%DF?7%SRO(1))

s It D07.00 FAILS TO LORD THE SR THE SECOND CMPB WILL FAIL.

’
’

-

e ROM FLOW-21,27,202,30

tirsa: énc RO

SR RO N AR RS
INCREMENT TEST _NUMBER
;PUT ADDRESS G IN RS

LR RS
MOV 8POINT,RI ‘PUT ADDR OF POINT IN Rl
SWRB  R! :EXCHANGE BYTES
MOV R% (RS) :PUT DATA IN LO% 8 E
INC *CHANGE RS TO HIGH BYTE ADDRESS
§B¥ggaz NOP
CMPB  (RS),PC <EXECUTE INSTRUCTION UNDER TEST
POINT: BEG 4§ *BRANCH IF OK
MOV 2%, RS :PUT CONTENTS OF 2§ IN RS
CMPB  (RS),PC :EXECUTE FAILED INSTRUCTION
23: BEQ 38 :BRANCH IF FORK A FRILED
HALT *STATE D07.00 FRILED TO SWAB OR LOAD SR
" :FOR LOOPING CHANGE TO “BR TSTS2+2" (762)
HALT sRACE BF1=0 NOT GOING MIGH
sFOR LOOPING CHANGE TO “BR TSTS2+42" (761)
4§: CMPB  (RS).PC :DID SKFTR GET LORDED
BNE 15753 -BRANCH IF YES
HALT 007 00 DID NOT LORD SHFTR

’i

**********

t

4

Sy
IU

18:

:FOR LOOPING CHANGE TO “BR TSTS2+2" (756)

s RIE IR ERREE N LRI R R REI IR R R R
TEST 53 FOUR MICROSTATES (BIN®SM4*DMO#-DF7%SKR0(0))

IF ronx A FAILS EXECUTION WILL
? §Ng? WHICH “é#% EXECUTE A SMO* ;nsrnucr:on EXCEPT
HE ossr ION REGISTER WILL NOT DECREMENT.
FORK C WILL NOT FRIL SINCE IT HAS ALREADY BEEN TESTED.
IF THE SRC FRILS TO RUTO DECREMENT STATE S45.00 IS BAD.
ROM FLOW-24,23,27,205
!!lllll!l!i!ill!!i!li!l‘iiill!!!i!i!l!ll!iii!lil!il*!iii!lli*l*
153: INC RO : INCREMENT TEST NUMBER
MOV 8STMP1, RS ;PUT nocnsgf OF STHPI IN RS
MOV $8IT15'R1 ‘SET SIGN
MOV R1, (RG34 :SET SIGN BIT srnp1 8 STEP RS TO $TMP2
CLR (R%) :CLERR STMP2
MOV 82.R! :PUT ADDRESS OF LOC 2 IN Rl
CLR (R}) :CLEAR LOCATION ZERO
gggs: NOP
BIS -(RS),R1 Exscurs INSTRUCTION UNDER TEST
BMI TST54’ s <TEST OK, GO TO NEXT TEST
CHP RS, 382 bro FORK'A FARIL?
BNE 15’ :BRANCH IF NO
HALT sEITHER RACE BF1=7 OR SMO DID NOT GO HIGH
:FOR LOOPING CHANGE TO “BR TSTS3+2" (760)
CMP RS, #§TMP2 *DID RS FRAIL TO DECREMENT?
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DEKBRB.PI1 153 FOUR MICRISTATES (BIN%SM4%DMO%-DF?%SR0(0))

4642 005726 Q01001 BNE 2% :BRANCH IF NO
4643 00S730 000000 HALT +STATE S45.00 DID NOT DECREMENT RS
4644 :FOR LOOPING CHANGE TO "BR TSTS342" (754,
4645 005732 28:
yeue 005732 000000 HALT s INSTRUCTION FAILED
4E47 :FOR LOOPING CHANGE TO "BR TSTS3+2" (753)
4548 HH i!*!******i****l**!**!**!**i**i**il************i***l**i*******i
3228 ;irssr 5y FOUR MICROSTATES (RTS)
4E5] Py IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10.
3225 % THIS WILL ONLY HAPPEN IF RACF E3 DOES NOT GO HIGH.
3§g§ ¥ IF THE PC OR RS FAILS THE TEST WILL HALT.
4556 : ¥ ROM FLOW-40,223, 224,342
4657 s . i*!l*****i**i!!iii*!*i***i*!**!ii*i*ii**i!****i*i!*!!***lfi*!}*
4658 005734 005200 t8154:  INC RO : INCREMENT TEST NUMBER
4659 00573 012706 001100 MOV #STACK, SP :INITIALIZE THE STACK
4660 00S742 012705 100000 MOV $8I1T1S.RS :GET SIGN BIT IN RS
4661 00S746 010546 MOV RS, -(5P) +PUT RS ON THE STACK
NEB2 005750 012705 005760 MOV 814 RS :PUT ADDRESS TO RETURN TO IN RS
4663 005754 000205 RTS RS :EXECUTE INSTRUCTION UNDER TEST
4664 005756 000000 HRLT :STATE RYS.00 FRILED TO PUT RS IN THE PC
4565 :FOR LOOPING CHANGE TO "BR TSTS4+2“ (767)
4666 005760 00S70S 18: 15T RS :DID RS GET THE TOP OF THE STACK?
4667 005762 100401 BMI TST55 : \BRANCH IF YES
4668 005764 000000 HALT :tHE RTS FRILED TO PUT THE STACK IN RS
4669 :FOR LOOPING CHANGE TO “BR TSTSY+2* (76Y4)
4670 M !l!!l!iilil!iil!!i!iiliii!il!ii*ii!!i!l!!iillii**!!!«l!!l!*!!l*l
32;5 ;ﬁresr S FOUR MICROSTATES (JMPxDME)
4573 : ¥ IF FORK A FAILS EXECUTION WILL GO TO STATE Dl!2.01.
:E;g % THIS WOULD CAUSE R JMP¥DMI TO EXECUTE.

| 467b 4 NEITHER BENOL NOR BENIS¥FEN2 SHOULD FRIL SINCE THEY HAVE ALREADY BEEN

| 4677 ¢ TESTED.
4678 &
4679 L% ROM FLOW-6,251,122,35

© 4eBD e e I I I I 000 00000 S0 0060006 360 0006 0690 36060 06 0606 0036 0036 36336 66 0 3 3 3

| 48] 00S766 005200 §755: INC RO : INCREMENT TEST NUMBER

l 4682 005770 012705 008002 MOV $JMPTO, RS :PUT ADDRESS-2 TO JUMP TO IN RS

| 4683 005774 000240 SYNCS5: NOP
4684 005776 TUTSS:
46BS 005776 000165 000002 JMP 2(R5) :EXECUTE INSTRUCTION UNDER TEST
4686 006002 IMPTO:

4687 006002 000000 HALT : JMPOMB DID NOT JUMP OR THE OFFSET

| 4688 :DID NOT GET ADDED OR RACE E33 FAILED
4689 AND A JMPEDM] WAS EXECUTED
zgg? caTTL :FOR LOOPING CHANGE TO "BR TSTSS+2* (772)
4582 HH 23 3 3 9 3 99 3 9 36 3 36 3 3% 3 96 3 3 3 9 36 36 3 3 3 30 9 3 3 38 36 3 3 36 9% 3 3636 36 36 3 369 3 3 9 96 3 9 3¢ 3 3 3 3 9 3% 3% % 3 34 3% ¥
3233 ;irssr 6 FIVE MICROSTATES (DRC%DM12xP/CLASS#DRO(1))

' 4e88 T FORK A SHOULDN'T FAIL.
469% ;:

BENLS SHOULDN'T FRIL SINCE THIS LOGIC HAS BEEN TESTED.
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FIVE MICROSTATES (DACxDM12xP/CLASS*DRO(1))

001164
040000

001164
0011866

100000

NEITHER SHOULD BENOSXFENZ.

X
;* IF FORK B FRILS EXECUTION WILL GO TO RSD.00O CAUSING R TRAP TO 13. .
s ¥ THIS FRILURE WOULD BE CAUSED BY A BAD FIELD (PART PCLRSS)

;: IN THE IR DECODE ROM.

¥

9

. ROM FLOW=-1,175,137,31,13¢
R EEEEREREEREEE R AR EEERERRE RN R R ER RSN R LR

t51se:  INC RO : INCREMENT TEST NUMBER

MOV $$TMP1,RS :PUT ADDRESS OF $TMPI IN RS

MOV $BIT14 R1 *SET BIT I4 IN Rl

MOV R1, (RS} :SET BIT 14 IN STMPI

INC RS :SET RS TO HIGH BYTE OF $TMPIL
e

ROLB  (RS) :EXECUTE INSTRUCTION UNDER TEST

BMI 15757 ::TEST OK, GO TO NEXT TEST

HALT ROLB*DM1%DRS(1)) FRILED (BAD CC)

;FOR LOOPING CHANGE TO “BR TSTSE+2” (76B)
S s O O X R RN

:¥TEST 57 FIVE MICROSTATES (DARC*DM3*0/CLRSS)

s %
% FORK A SHOULD NOT FRIL SINCE THE LOGIC HRS ALREADY BEEN TESTED.
5: IF THE DR DOES NOT AUTO INC THEN STATE D30.10 IS BAD.
Ly If THE CONDITION CODES ARE BAD THEN EITHER STATE D10.50
¥ DID NOT LORD THE BR OR THE DOUBLE DEFERED DIDN’T WORK.
L3 ROM FLOW-3,221,233,311,157
e R EEEE AR RN NN N RN EREREE R R R R R EE LRI RER
15157: INC RO - INCREMENT TEST NUMBER

MOV $$TMP1,RS :PUT ADDRESS OF $TMPI IN RS

MOV £$TMP2’R1 :PUT ADDRESS OF $TMP2 IN Rl

geg 35"R5’ :PUT ADDRESS OF $TMP2 IN $TMP1

MOV R3, (R]) :CLEAR §TMP2

MOV sBi115,R3 :SET SIGN BIT IN R3
g o

MOV R3,3(RS)+ :EXECUTE INSTRUCTION UNDER TEST

BMI 18 :BRANCH IF N BIT SET

HALT :BAD CONDITION CODES

:FOR LOOPING CHANGE TO "BR TSTS7+2" (763)

18: 157 (R1) :DID MOVE ACTUALLY TRKE PLACE?

BM] 2s :BRANCH IF YES

HALT : SOURCE DID NOT GEY MOVED TO DESTINATION

:FOR LOOPING CHANGE TO “BR TSTS7+2" (760)

2%: CMP RS, Rl :DID RS AUTO INC?

BEQ 15t60 -BRANCH IF YES

HALT :8TATE D30.10 DID NOT INC RS
:FOR LOOPING CHANGE TO “BR TSTS742" (755)
;-*!*ti*i*i*!ili*i**!*!*i*l!i*il‘!t!!*!l!!!ll!ll!l!!lli!il!!!l*ll
;iTEST 60 FIVE MICROSTATES (DACHDM4¥P/CLASSXDRO(0))

s ¥ FORK A SHOULD NOT FRIL.
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FIVE MICROSTATES (DAC*DM4xP/CLASS*DR0O(D))

DEKBAB.P1!

4754
4758
4756
4757
4758
4759
4760
4761
4762
4763
4764
4765
4766
4767
4768
4769
4770
4771
4772
4773
4774
4275
4776
4?77
4778
4773
4780
4781
4782
4783
4784
4785
4786
4787
4788
4789
4730
4791
4732
4793
4794
4795
4796
4797
4798
4739
4800
4801
4802
4803
4804
480S
4806
40?7
4808
4809

006102
006104
GJ6110
006lle
006114
006116
G06116
006120
0oela2
00bic4

T60

005200
012705
005025
000270
000ec40

006745
00s215
001401
000000

005200
012705
010565
010501
02240

005787

0C11eH

001164
000002

000002

173006

s &
by IF FORK B FRILS, AFTER D10.60, EXECUTION WILL GO TO
¥ RSD.00 CAUSING A TRAP T0 10. THIS WILL ONLY HAPPEN IF
it THE IR DECODE ROM HAS A BRD FIELD (PART PCLASS).
¥ ROM FLOW-4,122,177,31,132
S8 2122232222322 IR IS 222222323 XTTISL IS SIS S
tSTea:  INC RO : INCREMENT TEST NUMBER
MOV $$TMP1, RS :PUT ADDRESS OF STMPI IN RS
CLR (RS)+ :CLEAR $TMP1 & STEP RS TO STMP2
SEN :SET N
SYNC60: NOP
IUTe0: .
SXT ~(RS) s EXECUTE INSTRUCTION UNDER TEST.
INC (RS) :SHOULD MAKE STMP1=0
BEQ 15761 + - BRANCH IF TEST OK
HALT :8XT DID NOT WORK

;FOR LOOPING CHANGE TO “BR TST60+2" (767)

§ 3 IR I I 003 I I 003363 336303 300 0063630 I 0 306360 33 6
:§THE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A DACXDM4¥[TST.B+

; ¥B1T.B+CMP.BI*DRO(1) INSTRUCTION FOLLOWED BY R _DRC*DME*[TST.B+BIT.B+CMP.BI%*
; ¥DRO(0) INSTRUCTION TEST BUT NO ADDITIONAL LOGIC IS TESTED.

5 3 IIIAIEAIEIEIAEREEEEIHEEEREEREREIRIIIIEIIIIE IR ERRERRRERRE

3 3 IIINAIIMINEAEIAEALERIEAERRERIARRRRERRERERERERREER AR RRA R RN
sETHE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A BIN¥SM4¥DMO¥-DF7#SRO(1)

; ¥FOLLOWED BY A BIN#SM4¥DMO¥DF?7%SR0(0)

; ¥FOLLOWED BY A BIN¥SM4%DMOxDF7%SRO(1) INSTRUCTION BUT NO ADDITIONAL LOGIC IS TESTED.
R e e i I e et

HH 2303 30 3 3636 3 36 35 3% 3 38 3 28 3 36 3 3¢ 3 3 3 3 3 3 3 3 3 3 3 6 3 6 3 3 3 3 3 3 % 3 9 3 3 3 % 3 3 3% 3 ¥ 3% % 3% % 5 % % % % ¥ %%
¥TEST b1 FIVE MICROSTATES (BIN#SM&%DMO¥-DF7%SR0(0))

¥
Lk IF FORK R FAILS EXECUTION WILL GO TO STATE D&7.00
¥ WHICH WOULD EXECUTE R SMOxDM& INSTRUCTION.
2: BENI4%FENY SHOULD NOT FARIL SINCE IT HRS RLRERDY BEEN TESTED
S ¥ ROM FLOW-26,54, 141, 142,205
® ¢ 3 I I 0 000000600 003 I 00 000060 06T I 6 000600
t81e1:  INC RO » INCREMENT TEST NUMBER
MOV #STMP1,RS +PUT ADDRESS OF STMPI IN RS
MOV RG,2(R%) :PUT ADDRESS OF STMP1 IN $TMP2
MOV RS R1 :PUT ADDRESS OF $TMP1 IN R1
e o
" BIC 2(RS),R1 : EXECUTE INSTRUCTION UNDER TEST
15T Rl :DI0 Rl GO TO ZERO?
BEQ 15762 t+BRANCH IF YES

5T $TMP2 :0ID STMP2 GO TO ZERO?
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6l FIVE MICROSTATES (BIN%SMB¥DOMO¥-DF7%SR0(0))
001001 BNE 13 :BRANCH IF NO
000000 HALT *RACE BF1=0 DID NOT GO HIGH ON BIC
s 'FOR LOOPING CHANGE TO “BR TSTel+2" (762)
000000 HALT + INSTRUCTION FRILED
FOR LOOPING CHANGE TO "BR TSTBl+2" (761)
H l**l*l*l***!********i*********ii**I***l*****l*i*ll*!**i********
i'esr ¥ FIVE MICROSTRTES (BIN¥SM12%OM12¥0/CLASS)
;* IF FORK A FAILS EXECUTION WILL GO TO D12.01.THIS WOULD CAUSE RS
i TO BE WRITTEN INTO STMP2.
iy IF FORK C FAILS EXECLTION WOULD GO TO ONE OF THE
Lx FOLLOWING STATES: DS.B80,D30.80,FOP.00, WAT.00, D0O.S0, AND ASH.20.
1y STATE DYS.80 WOULD EXECUYE A SM2xDM4 INSTERD OF SM2xDM1.
2% STATE D30.80 WOULD EXECUTE A SMI*DM3.
L% STATE FOP.0O WOULD CALISE A TRAP TO LOCATION 10.
L% THIS WILL ONLY HAPPEN IF EITHER IRCC CO RABO3 1S STUCK
Ly OR IT IS NOT GETTING THRU RQCL RADRO3 OR
Py IRCC FORK C MUX INPUT BO IS HIGH.
L% THE LA30 PRINTER BUFFER WILL BE SET UP TO GENERATE AN INTERRUPT IN
¥ CASE THE TEST FAILS TO THE WAT.0D STATE.
Ly STATE D00.90 WILL EXECUTE A OMO INSTERD OF A DMI.
¥ STATE ASH.20 WILL CLEAR THE C BIT.
;* ROM FLOW-22,27,111,155,312
R e R T Tt T LT T T T TITIT
005200 t&Te2:  INC RO s INCREMENT TEST NUMBER
016767 172746 000130 MOV $TPS, 3§ *SETUP ADDRESSES OF TP
016767 172740 000134 MOV $TPS.5§ :STATUS AND TP BUFFER
016767 172732 000140 MOV $TPS POINT142  ;INCRSE THAY ARE NOT
016767 172724 000202 MOV $TPS. 38TPS
016767 172720 000074 MOV $TPB. 2§ -STANDARD ADDRESSES
016767 172712 000100 MOV $TPB 4$
012706 001100 MOV #STACLK, P s INITIALIZE THE SP
012705 001164 MOV $$TMP1 RS :PUT ADDRESS OF $TMPL IN RS
012701 001166 MOV $$TMP2 R1 :PUT ADDRESS OF $TMP2 IN R1
012702 100000 MOV sams R2 :SET SIGN BIT IN R2
010215 MOV RS} SSET sxcn BIT IN STMPI
005611 CLR (Rl) :CLEAR STMP2
005002 CLR R :PUT ADDRESS OF LOCATION O IN R2
005012 CLR cne) :CLEAR LOCRTION ZERO
012702 000064 MOV $64, R2 :PUT ADDRESS OF PRINTER VECTOR IN R2
012704 006350 MOV sPOINT1,RY :PUT ADDRESS OF POINTI IN RY
010412 MOV R4, (R2)’ :PUT ADDRESS OF POINTL IN PRINTER VECTOR
012702 177776 MOV $PSU R2 sPUT ADDRESS OF PSW IN R2
005767 172572 157 §PASS :1S THIS PRSS 17
001015 BNE SYNCE2 :BRANCH IF NO
012703 000101 MOV $101.R3 tPUT ASCII FOR “A” IN R3
012704 000100 MOV #81706, Ry :PUT INTERRUPT ENABLE BIT IN RY
010337 MOV R3,3(PL)+ :SEND A TQ PRINTER
177566 2%: JWORD  1775EB *ADDRESS OF TP BUFFER
105737 13: 1STB (PC)+ ‘WAIT FOR PRINTER DONE
s INCRSE DOUBLE BUFFERED
177564 35 JMORD 177564 :ADDRESS OF TP STATUS
100375 BPL 13




3

POP 11,70 CPU DIAGNOSTIC PART | MACYL] 27(732) 03-NOV-26 11:18 PAGE 105
DEKBAB. P11 T62 FIVE MICROSTATES (BIN#SM12xDM1¥*0/CLASS)
4yseb 006332 010337 MOV R3,3(PC)+ :SEND SECOND A
4867 006334 177566 4§: MORD 177566
4868 006336 010437 MUV RY,J(PC)+ :SET THE INTERRUPT FLSG IN TPS
4868 (006340 177564 5$: .MORD 177584
4820 00642 SYNCB2:
48?1 008342 000261 SEC :SET C TO CATCH FAILURE TO ASH.20
4872 006344 IuTe2:
4873 006344 012511 MOV (RS)+. (R]) -EXECUTE INSTRUCTION UNDER TEST
4874 006346 011202 MOV (R2) ,R2 :SAVE PSW IN Re
4875 006350 040437 POINTL: BIC RY,alPC)+ :CLEAR THE INTERR FLAG
4876 006352 17756M .WORD 177584
4877 006354 005701 ST Rl :DID A DMO GET EXECUTED?
4878 006356 1000C1 BPL 35 :BRANCA IF NO
4879 (006360 (0O0CO0 HALT IRCC DMO L STUCK LOMW
48806 :FOR LOOPING CHANGE TO “BR TSTB2+2" (703)
4881 00362 005711 38: ST (R1) :DID A SM2XDMY GET EXECUTED?
4882 006364 100401 BMI 5§ :BRANCH IF NO
4883 006366 000000 HALT +IRCC C FORK MUX INPUT Bl IS STUCK LOMW
4884 :FOR LOOPING CHANGE TO "BR TSTe2+2" (700)
4885 006370 011104 5§: MOV (R1),RY :GET CONTENTS OF STMP2
4gBb 006372 020504 CMP RS, R4 :DID D12.G1 GET EXECUTED?
4887 006374 001001 BNE 69 :BRANCH IF NO
4888 006376 000000 HALT *RACE E29 IS BAD
4283 _ :FOR LOOPING CHANGE TO "BR TSTE2+2* (67Y)
4830 00400 022706 001074 6S: CMP 81074, 5P 010 INSTRUCTION CAUSE WAIT TO OCCUR?
4891 00404 001001 BNE 2% s BRANCH IF NO
4892 006406 000600 HALT 'EITHER IRCC DSTMO H IS STUCK LOW OR
4893 :IT IS NOT GETTING THRU RACL RADROS
4894 :FOR LOOPING CHANGE TO "BR TST62+2" (&£70)
4e3S 0OOB4I0 00SOOM 2%: CLR RY :PUT ADDR. OF LOCATION ZERO IN R4
4896 006412 005714 ST (RY) :DID A SM1¥DM3 GET EXECUTED?
4897 008414 100001 BPL IT :BRANCH IF NO
4898 00&416 000000 HALT *IRCC C FORK MUX INPUT B2 IS STUCK LOW
4839 . :FOR LOOPING CHANGE TO "BR TSTB2+2" (BGY)
4900 0O0e420 10573 IT: STB  J(PC)+ :IS PRINTER DONE?
4901 (008422 177564 §3TPS: .WORD 177564
4302 006424 100375 BPL IT :BRANCH IF NO
4903 (00426 032702 000001 BIT $8170,R2 :DID INSTRUCTION LERVE C BIT SET?
4904 006432 001001 BNE T5Te3 BRANCH IF YES
4905 006434 000000 HALT lncc C FORK MUX SELECT NOT GOING HIGH(ON CHIP)
:ggg :FOR LOOPING CHANGE TO "BR TSTB2+2" (B55)
4908
43909 H o 30463 3 3 3 3 9 36 3 36 3 3 3 3 96 36 3 36 3 3 3 36 3 3 36 3 3 9 3% 336 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3% 3% % % ¥ 3% 3% 3% % % % % %
4910 kTHE LOGICAL FLOW AT THIS POINT WOULD TEST A BIN¥SM12xDM12%SRO(0)¥DRO(D)
4911 **[rsr B+BIT.B+CMP.B) INSTRUCTION BUT NO ARDDITIONAL LOGIC WOULD BE TESTED.
l{glg !*l*!!**********l*******’“*ﬂ*!******!**!***!************!*****
491
4aly4
49;S ; o 3036 33 3% 369 3 36 3 3 3 36 3 3 336 3 3 3 363 3 % 3 3 36 3 3 3 3 3 3 96 3 3 3 3 3 3 9 3 9 3 3 3 3 3 3 3 % 3 % 3 % 3 % % 3% % %
:3{9 iTEST 63 FIVE MICROSTATES (BIN¥SM12¥DM12%SRO(1)*DRO(D)%CMPB)
331% ;: THE ONLY THING THAT SHOULD FAIL WOULD BE STATE D12.90(110).
4520 ;* ROM FLOW-21,27,110,175,33

43821 ¢ BRI OO
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MISEICTATES .BIN#SMIZaCMIZ#SRO(1)#DRC(S)#CMPB)
TST63:  INC RO : INCREMENT TEST NUMBER
MOV sSTMPL RS :PUT ACDRESS OF S$TMPL IN RS
MOVB 8377, (RS) :SET LOW BYTE OF $TMPI TO RLL CHE'S
MOV 872 Rl :PUT ADDRESS OF $TMP2 IN
MOV 8177400, (R1) :SET WIGH BYTE OF §TMPZ2 rn ALL CNES
INC Rl :ADJUST RI TO STEMP2 HIGH BYTE
§vggga- NOP
CMPB  (R1), (RS) sxscurs INSTRUCTION UNDER TEST
BEQ T8tk TEST Ok, GO TO NEXT TEST
RALT 1$TATE D12.90 FAILED
:FOR LOOPING CHANGE TO “BR T5TE3+2" (763}

RN R R R R RN B RS RN RN RE RN R AR R S
’ES' & FIVE MICROSTATES (BIN#SM12#DM4#0/CLRSS)

IF FORK C FRILS EXECUTION WILL GO TO Dle2.80

,: WHMICH WILL EXECUTE R SM1#0M2 TYPE INSTRUCTION.
,: IF THE INSTRUCTICN FRILS EITHER D45.80 OR DY0.20 FRILED.
.l RCM FLOW-21,27,115, 121,157
RN N R R SRR R R R AR R RRERE R
ttes: Inc RO : INCREMENT TEST NUMBER
MOV sSTMP1,RS ,PUT RODRESS OF STMP1 IN RS
MOV RS,R! ;SRVE RDDRESS OF $TMPI
CLR (RE)+ +CLEAR STMP] AND STEP RS TO STMP2
MOV 8BITIS, (RS) ,SET SIGN BIT IN STMP2
g *

MOV (RS),=(RS) ;EXECUTE INSTRUCTION UNDER TEST

CHP 2§ TMP2+2,RS :DID RS AUTO INCREMENT?
BNE 18 :BRANCH IF YES
HALT s IRCC FORK € MUX INPUT Bl STUCK HIGH
:FOR LOOPING CHANGE TO "BR TSTE4+2" (764)
18: ST (R1) o'o INSTRUCTION WORK?
BMI 15765 : BPANCH IF YES
HALT trrssa STATE D4S.B80 OR D40.20 FRILED
. :FOR LCOPING CHANGE TO "BR TSTB4+2" (781)
iili!l!!lllllillll!lllllllllllll!lill!liH!lll!lillll!llillllli
iresr 65 SIX MICROSTATES (DARCDM] #ASRBRDRO(1))
NEITHER FORK A NOR BEN1S NOR BENOS#FCN2 SHOULD FAIL
i+ SINCE THEY HAVE ALRERDY BEEN TESTED.
 # IF FORK B FRILS AFTER D12.30 EXECUTION NILL GO T0
ONE OF THE FOLLOWING: RSD.00,045.00 EXC.00,S4S. 00,
L3 CCP.00,MUL.00,SVC. 10 MFP.00 OR DEP.O0.
o RSD.00 WILL CAUSE A IRAP rookgcmxou 10.
L% THIS WILL HAPPEN IF THE B FORK MUX SELECT IS STUCK LOW.
L8 IF STATE D45.00 1S ENTERED THE PROCESSOR WILL »aNG UP
Ly IN A LOOP BETWKEEN STATES D4S.00 ANO D10.30.
L IF STATE $45.00 1S ENTERED EXE.UTION HI%L GO TO STATE
L D12.80 AFTER S13.10 WHICH WILL HANG UP THE PROCESSCR.
¥ STATE CCP.00 WOULD SET OR c.(na THE CONDITION CODES
' ACCORDING TO IR(N:0).
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POF 11 70 CPU DIRGNISTIC PARRT |
DEABRB.P1! 78S SIx
Ng?
™
4380
4381
4382
! 4383
4esy
4385
4936
4987
4988
4989
499G
499! 006532 00S200
| 4992 006534 012706 00:074
43993 D0O6S40 012705 OCl1eM
o 4994  D06SH (012701 008572
1 4995 DO6SSD 010115
¢ 4996 D0BSS2 00S20S
4997 006554 00S002
4938 006S% 012703 000001
y 4999 006She 012701 177776
S000 006566 000264
5001 006570
, 5002 006570
S003 006570 106215
SOOM 006572 011102
S00S 006574 010567 172354
5006 00&600 005703
5007 006602 001001
S008 006604 000000
S010 006606 012701 006572
S011 006612 000301
8212 006614 106001
S013 006616 012703 001164
€014 006622 020113
S01S 006624 00100}
ggig 006626 000009
S0i8 006630 (022716 006572
S019 906634 00100]
5021
5022 00640 032702 000004
5023 006644 00140]
S024 006646 000000
5026 006650 012701 006572
8027 006654 01010S
€028 006656 006001
8029 006660 042701 000377
58030 00664 042705 177400
gggé 006670 (0S0501
8033 006672 020167 172266

MRCYLL 27(732)

C09

03-NCv-76 11:18 PAGE 107
MICRISTATES (DAC#DM12#ASRE#DRO(1))

- (QTE "?b ?g uSULg gng§§ THE DESTINRTION QPERAND TO
:y £ MOULTIPCYED EGISTER a AND THE RESULT WOULD 3E
S STORED IN REGISTER 2 RMD 3
‘8 IF SVC.10 IS ENTERED A TRAP TO 4 WILL OCCUR BECAUSE
18 THE DESTINATION REGISTER 1S 00D. THIS WILL ONLY HAPPEN
¥ IF EITHER B FORK MUX INPUT B3 OR IRCB BO RABJ0 IS STUCK LOW.
™ IF MFP.00 IS ENTERED AN MFPI INSTRUCTION HILL ee EXECUTED
'y THIS WILL PUSH THE RDORESS OF 1§ ONTO THE STA
L ¥ CEP.00 WILL CAUSE THE FROCESSOR TO HANG IN nxcno ADDRESS
i+ 170 WITH THE RUN LIGHT ON.
S ROM FLOW-1,175,137,64,123,132
Y Tt T T P P T TP T T T T T T T T T T T TR T TP
t8tes:  INC RO - INCREMENT TEST NUMBER
MOV $1074, SP INITIRLIZE THE STACK
MOV s$TP ] RS -PUT RDDRESS OF §TMP1 IN RS
MOV SRFTER R1 :PUT RODRESS or AFTER IN Rl
MOV Rl, (RS :STORE IN STMP]
ING RS’ :SET RS T0 HIGH BYTE OF $TMP)
CLR R2 ENSURE R2 CLERR
MOV 8] .R3 :ENSURE R3 NOT CLEAR
MOV sP8U R :PUT ADORESS OF PSW IN Rl
SEZ ENGURE 2 BIT SET
SYNCES:
IUTES:
ASRE  (RS) :EXECUTE INSTRUCTION UNDER TEST
RFTER: MOV (R1),R2 :SAVE PSW
MOV ns $REGO :SAVE RS
TST :DID MULTIPLY OCCUR 8 CLERR R3?
BNE 3: :BRANCH IF NO
HALT :B FORK MUX INPUT Bl STUCK HIGH
:FOR LOOPING CHANGE TO “BR TSTES+2* (753)
38: MOV 8AF TER, R] :PUT RDDRESS OF 1S IN Rl
nx ‘REVERSE BYTES
RORB ‘MAKE IT LOOK LIKE EXC. oo KRS ENTERED
MOV mm R3 :PUT ADDRESS OF STMPL IN R3
cHP RI, (R3) :DID EXC.00 GET ENTERED’
BNE 48’ *BRANCH IF NO
HALT - IRCB 0BD(RSRB OR RORB) STUCK HIGH
:FOR LOOPING CHANGE TO "BR TSTBS+2™ (742)
4$: CMP SGFTER, (SP) :DID MFP.D0 EXECUTE?
BNE 13 *BRANCH IF NO
HALT ‘B FORK MUX INPUT B2 STUC
:FOR LOOPING CHANGE T0O ~en TST65+2“ (7386)
g$: BIT 84, R2 :DID CCP.00 EXECUTE?
BEQ 13 :BRANCH IF NO
HALT :IRCC BO RABOM NOT GETTING THRU RACL RADRSH
:FOR LOOPING CHANGE T0 “BR 15TE5+2" (732)
BS: MOV 8RFTER,RI :GET RDORESS OF RFTER
MOV Rl,RS :SAVE R1
ROR Rl :RIGHT SHIFT Rl uxruour USING ASR
BIC $377,R1 ;CLERR LOWER BYT Rl
BIC 8177400, RS : CLEAR UPPER BYTE or RS
BIS RS, R1 :MAKE LOWER BYTE OF R1OMW
:BYTE OF DST. OPERAND
CMP R1,$TMPL ‘DID DESTINATION GET ASR’D PROPERLY?
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DRC*DM12#RSRB*DRO(1))

TSTEE

N
(

BEQ + :BRANCH IF YES

HALT :EITHER SHR.00 OR SHR.10 FAILED )
-FOR LOOPING CHANGE TO “BR TZTES+2* (713,

;-!iiiillll{ilil!!lll!liili!!!Il‘!l!l!llll!llll!l!!i!ll!liliiii!f

:$TEST &6 SIX MICROSTATES (DAC*DM12#RORB#DRO(1))

X
" THIS TEST IS THE SAME RS THE LAST ONE EXCEPT A RORB
;: 1S USED INSTERD OF AN ASRB.
" FORK B WILL ONLY FAIL IF IR 6(13) IS STUCK HIGH
;: WHICH WILL CAU Exé%u§xon 98 Eg 10 Exé.ca.
s ROM FLOW-2,175,137,64,123,132
--!l!il!il!!lll!il‘ill‘!l!iili!!i‘*l!ll*l!*l!*!lillil*ili*!liii}i
toree: INC RO : INCREMENT TEST NUMBER
MOV 8S$TMP1. RS :PUT RDDRESS OF $TMPl HIGH BYTE IN RS
MOVB 8100, (RS)+ <SET BIT & IN LOW BYTE OF $TMP]
MOVE  #200, (RS) :SET SIGN BIT IN HIGH BYTE OF STMPI
R
RORB  (RS)+ -EXECUTE INSTRUCTION UNDER TEST
CMP 840100, - (RS) +DID INSTRUCTION WORK?
BEQ 15787 : :BRANCH IF YES
HALT :$RCB E36(13) NOT GOING LOW ON RORB

;FOR LOCPING CHANGE TO “BR TSTeb+2™ (764)

§ 3 I I S0 0SS S I I
:4THE LOGICAL FLOW AT THIS POINT WOULD TEST A DAC#DM3#(TST.B+BIT.B+CMP.B]*DRO(O)
;:ingggggoeY R DRC*DM4xP/CLASS#DORO(O) INSTRUCTION BUT NO ADDITIONAL LOGIC

Do EEREERRER RO

¢ 3 SRR I I S I I I 000000 00300303300 S
s BTEST b7 SIX  MICROSTATES (DAC#DMB¥XOR*DRO(0))

: #*
H IF FORK R FRILS EXECUTION WILL GO TO RSD.DO CRUSING A TRAP TO 10.
4 THIS SHOULD ONLY HAPPEN IF RACE E35(1) IS BAD.
;: IF THE INSTRUCTION DOESN'T WORK IT WILL HALT IN THIS TEST.
¥ ROM FLOW-B,261,122,177,31,132
P e T T T T L T T I
to1e7: I RO . INCREMENT TEST NUMBER

CLR RY :SETUP R4

coM RY SET ALL BITS IN RY

MOV RY, J8STMP] :SET ALL BITS IN STHPI
s

" XOR R4, STMP1 :EXECUTE INSTRUCTION UNDER TEST
15T STHP] :DID STMP1 CLERR?
BEQ 15170 :-BRANCH IF YES

HALT :INSTRUCTION FRILED
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MICROSTATES (DARC#DME#XOR#DRO(0))

;FOR LOOPING CHANGE TO “BR TSTE742" (765)

S ERERRRRRERRUEERAEEEER R RN RRERERRRRRERRED AR SRR SRS 5
LOGICAL SEOUENC§ HOULD TEST R DAC#DMe*[TST.B+BIT.B+CMP.BI#DRO(1) BUT ALL
LOGIC HAS BEEN TEST

;;!l!ll}ll!llli!!iii!!!!iii!lil*i!!il!!illiiiillll!*lil*iii!!!ii*

§ 3 BREREE I I I 30 0003 0 3003 S 0 0033 30 3
s #TEST 70 SIX MICROSTATES (NEG.B*DM12%DRO(D))

*

;: NEITHER FORK R NOR BGNIS SHOULD FRIL.
¥ IF FORK B FAILS EXECUTION HILL GO TO RSD.00 CRUSING
s ¥ A TRAP TO LOCATION 10 OR EXC.00.
8 RSD.00 SHOULD ONLY OCCUR IF THE B FORK MUX
;: STROBE IS BEING HELD LOW(CHIP FRILURE).
;i ROM FLOW-1,17S,67,271,163,132
R E AR E R R R R R R R R R RN RN
t&r70:  INC RO : INCREMENT TEST NUMBER
CLR STMPI ENSURE STMP1 CLEARR
INC STMPI PUT IN STMP]
MOV ¥STMPL,RS sPUT RDDRESS OF $STMP1 IN RS
e *
NEG (RS) +EXECUTE INSTRUCTION UNDER TEST
CMP 8177777, (RS) ,DID STMP] NEGRTE?
BEQ 33 ;BRANCH IF YES
cHP 8177776, (RS) DID STMP! COMPLEMENT?
BNE 18 BRRNCH IF NO
HALT EITHER STATE NEG.10 FAILED
OR FORK B FRILED. IRCB NEG.B H
IS STUCK HIGH.
FOR LOOPING CHANGE TO “BR TST70+2” (761)
18: CMP 8!, (RS) DID STMP1 STRAY THE SAME”?
azf 4 ] BRQNCH IF N0
T STHPI DID NOT GET LOADED
- FOR LOOPING CHRNGE TO ™BR TST70+2" (755)
HALT s INSTRUCTION FAILED
FOR LOOPING CHANGE TO "BR TST70+2™ (75Y4)
39: St2Z ENSURE Z SET
NEG (RS) EXECUTE INSTRUCTION UNDER TEST
BNE TS771 ::CC'S 0K
HALT smrs NEG.10 B

:FOR LOOPING CHRNGE TO “BR TST70+2" (750

Y S 3E36 0090 38 3 36 % 95 36 30 9% 96 3 6 38 3 35 96 3% 3 36 3 36 3 9 3 9% 36 3 3 3 3 3 3 3¢ 3 3 3 % 3 3 3 3 36 3 2 36 96 3 3 3 3 % 9 % 3% ¥ 3% 3 3% %
+kTHE LOGICAL SEQUENCE WOULD NEXT EXECUTE A JMP*DM3 BUT NO
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SIX HICR

007050 (012705 001164
007054 012715 007064
000240

007064 886501 177774
007072 022701 007064
007076 001001

007104 (005200
007106 (012705 100000

FO9

AiBE REL I8N\ upRR (o1} ¢ 18 PRGE 110

; #A0DITIONAL LOGIC IS TESTED.
3 5 SRR I3 00 0 0T 00 0003040000 S SHHHH N HHHHHHHHHHH

S SRR T 535 % 3 39693 36 9 3 33 96 3 3 3% 3 3 3 3 98 3 398 36 96 30 30 36 % 9 3535 9% 98 30 34 36 96 3% 3 %
irssr 71 SIX MICROSTATES (BIN¥SM3*DMO#-DF7%SR0(0))

;: FORK R SHOULD NOT FRIL.
L IF BENIY*FENY FRILS EXECUTION WILL GO TO D00.90. THIS
'3 WILL CAUSE A SM2 TO BE EXECUTED. THIS SHOULD ONLY
¥ HAPPEN IF IRCC SM357 IS STUCK LOM OR NOT GETTING THRU RACL E7O.
L ROM FLOW-22,27,317, 143, 146,205
l!!}l!l!il!!!lli!l!iiiii!li!!ll!!l!!lllil!!l!llll!!l!!!!llllili

t4171: INC RO : INCREMENT TEST NUMBER

MOV sSTMP] RS :PUT ADDRESS OF STMPI IN RS

MOV sPOINT2,(RS)  :PUT RDDRESS OF POINT2 IN STMPI
§5¥9€1’ NOP

MOV 3(RS)+,R] -EXECUTE INSTRUCTION UNDER TEST
POINT2: CMP POINTE R] :CID Rl GET CORRECT DATA?

BEQ 15772 -BRANCH IF YES

ChP $POINT2,R] bzo A sna GET EXECUTED?

BHE 28 :BRANCH IF NO

HELT 'EITHER IRCC SM357 STUCK LOW

:0R NOT GETTING THRU RACL E70

8 :FOR LOOPING CHANGE TO “8R TST7142* (763)

HALT ;EITHER S13.20 OR S13.30 OR_S13.40 FAILED
:FOR LOOPING CHANGE TO “BR T5T71+2" (782)

; o 3236 3 39 96 3 3 3 3 9 36 3 3t 9% 3 9 3 3 3 3 3 36 3 3 3 3 9% ¢ 3 3 3 3 3 3 3 3 3 36 36 3 3 3 3 3 3 9 3 3 3 3 3 % 3 % 3% % % % 3% % % %

kTHE LOGICAL SEQUENCE WOULD NEXT TEST A BIN®SME#DMOxDF7%SRO(1), THEN A BIN+SM12%
: #DM]2%SRO(0)#DRO([)#[TST.B+BIT.B+CMP.B] THEN A BIN¥SM12#DM]2%SR0(Q)*

- #DRO(0)#P/CLASS THEN A BINXSM12#DM12%SRO(L)#DRO(1)#{TST,B+BIT.B+CMP.B]

:XTHEN A BIN#SM12%DM12%SRO(1)%DROC0) ¥P/CLASS AND THEN A BIN¥SMI2xDMyx
;snozg%;ESO(ny;trsr .B+BIT.B+CMP.B) INSTRUCTION, BUT NO ADDITIONAL LOGIC

;#I1S T
§ S0 0006 36 06 36 38 38 36 38 38 36 36 0 06 36 36 36 36 38 36 36 36 36 38 36 0 6 4 36 36 38 36 36 38 36 36 36 6 06 36 36 36 38 36 36 36 36 38 36 36 48 36 36 30 3 3 36 3¢ 3¢ %

 JIEIEITIE T 0006030360333 36 363 T I I 33303 3333 R 2 %
iTEST 72 SIX  MICROSTATES (BIN#SM12xDM4%SRO(1)%DRO(D)*CMPB)

A FAILURE WILL ONLY OCCUR IF STRTE D45.90 FAILS.

IF THE DST REG. DOES NOT DECREHENT STRTE DHS 90 IS BRD.
IF THE CONDITION CODES ARE BRD THEN STRTE D40.30
PROBABLY DID NOT SWAP THE BYTES OF THE SRC OPERAND.

ROM FLOW-1,27,114,131,177,33
I R N R 3 0 R

ta172: INC RO - INCREMENT TEST NUMBER
MOV #BIT1S,RS sSET SIGN BIT IN RS

LR LR TR LN TN TR LN LN LN J

it 2 2 & 8 5§ &
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POF 11 0 CPU DIRSG NUSTIC PRRT
172 SIX

CENBRB.P

5202
5203

R

ORI KK
b= bt e B Pt b Pt P e P
OO NTNLWh—O

RMORMOR

Ry

A

0071l
007116
00;{82
%715
007132
007134
007136
007136
00714
00714
7146
007150

007152
007152

N
£

SRSRRNRS
olot AEFRH

010567
012701
s
18E081
005305
000240

121541
ocl14
02012
001001
00C000

000000

005200
01270S
012701
010167
000240
010SS1
005767

001001
000000

000000

172046
Q01186

000200

001166

100000
001166
171772

171762
171782

GO9

HACYLL 27(732) O3-NOv-7p 11:18 PACE Lil
CROSTATES (BINaSHI2#0M4*3RO(1)¥0R0(O) ¥CMPB)

MoV
MOV
MOV
MovB
CLRB
DEC
SYNC72: NOP

IUT7e:
CMPB

BEQ
cMP
BNE
HRLT

18:
HALT

RS, $TMP]
sstrp2 A1
R1,RS
agir7 (R1)+

RS

=(R1)

S
T
, 83THP2

(RS)
15773
R, #3
13

;SET SIGN BIT IN STMP]

:PUT ADDRESS OF $TMP2 IN Rl

s PUT RDDRESS OF $TMP2 IN RS

:SET LOW SIGN IN ETMPE 3 STEP Rl
s ENSURE § HP HIGH BYT

;ADJUST RS TO POINT AT $THFL HIuH BYTE

EXECUTE INSTRUCTION UNDER TEST
: ssr 0K, GO TO NEXT TEST

01 R1 DECREMENT?

:BRANCH IF YES

:STATE DY5.90 DID NOT DECREMENT

:FOR LOOPING CHANGE TO “BR TST72+42" (756)

; INSTRUCTION FRILED
;FOR LOOPING CHANGE TO "BR TST72+2" (755)

o 3 IR I I I I 3 3E T JEE0 0 000 00003633036 0TI 060000 T 0090 00600 000 0003 3
;#THE LOGICAL FLOW WOULD NEXT TEST A BIN¥SM4xDM12xSRO(D)*DRO(D)¥Q/CLASS
:#THEN A BIN¥SM4¥DM12¥SRO(0)¥DRO(O)#[TST.B+BIT.B+CMP.B] THEN A BIN¥SMUx
; #DM12#SRO(1)¥DRO(0) #[TST, B+BIT. B+CMP.B) THEN A BINEEHEBDHH!SRO(O)iDRO(U)*

: #0/CLASS INSTRUCTION, BUT NO ADDITIONAL LOGIC IS T
1&&1*!!1&*!!1*{*!{!&{5*i!!i!}i!iiiiii!iiiiiii&i{!ii!i&**iiii!*:

o B SR IO I B B OB I B I S SR M NN %
SIX MICROSTATES (DRC*DMS#DRO(0)#*0/CLARSS)

'irssr 73

t

i FORK A SHOULD NOT FRIL.

3
s ¥ JF IRCD DM357 IS STUCK LOW OR NOT GETTING THRU

1 TO RACK ES1 A DM4 WILL BE EXECUTED.

: IF STATE D10.00 OR D10.10 FRIL TO FETCH THE DEFERED RDDRESS
s ¥

s ¥

§173: INC 0
MOV $BIT15,RS
MOV sSTMP2 RI1
MOV R1, STNPI
CLR (RD)
SYNC?3: NOP
IUT?3:
MOV RS, 3-(R1)
ST sTHP2
BM TST?Y4
CM RE, STMP]
BNE 18
HALT
19:
HALT

THE SOURCE WILL BE STORED IN THE DESTINATION.

ROM FLOW-S, 162,231,233,311, 157
***!ii;&****ii;*i*i*ii*ii{**ii4*&**********!!*!**4*i******i*i**

INCREMENT TEST NUMBER

;SET SIGN BIT IN RS

:PUT ADDRESS OF $TMP2 IN R1
:PUT RDDRESS OF STMP2 IN STMPL
:ENSURE STMP2 CLEAR

EXECUTE INSTRUCTION UNDER TEST
IGN BIT GET SET IN STMP2?

'b?n MODE q EE§ EXECUTED?

;EITHER IRCD DM3S? IS _NOT GOING LOW
:0R NOT GETTING THRU TO RACL ES!
:FOR LOOPING CHANGE TO “BR TST73+2" (760)

; INSTRUCTION FRILED




r
POP 11/70 CPU DIRGNOSTIC PART | MACYLl 27(732) 03-NOV-76 11:18 PAGE ]2
DEKBRB.P1! 173 SIX MICROSTARTES (DAC®DMS*DRO(0)*0/CLRSS)
:FOR LOOPING CHANGE TO "BR TST73+2" (757)
5
geb1] s ¢ R HHOHHE R F 44
S26e ;‘THE LOGICAL SEQUENCE WOULD NEXT TEST R DAC*DM3*DRO(D)#P/CLASS THEN A
8263 s #DAC*DMIXDRO(1)#[TST.B+BIT.B+CMP.B] THEN R DACx*DM4Y*DRO(1)#[ASRB+
SebM «#RORB) THEN A DRAC*DMS*DRO(D)#[TST.B+BIT.B+CMP.B] THEN R DAC+DME*
S26S +#DRO(1)#P/CLASS INSTRUCTION, BUT NO RDDITIONAL LOGIC IS TESTED.
ggg? S s R R R R RS R R R RS
5268
€269 .SBTTL
£270 s & I O O R R R R RS
8271 ;irssr 74 SEVEN MICROSTATES (DRCDM7%£0/CLASS)
sa: 2 [ ]
5273 1] FORK A SHOULD NOT FRIL.
S’y ;l
ES;E ;: IF IRCD DM3S7 DOES NOT GO HIGH A DM6 WILL BE EXECUTED.
gg;g ;: ALL OTHER LOGIC HAS BEEN TESTED.
T # ROM FLOW-7,251, 162,231,233,311, 157
£280 S E R R R R 300 R 8
€281 007220 005200 §T74: INC RO - INCREMENT TEST NUMBER
| 5282 007222 012705 001166 MOV 8STMP2. RS ;PUT ADDRESS OF $TMP2 IN RS
8283 007226 010567 171732 MOV RS STHﬁl ; PUT RADDRESS OF $TMP2 IN $TMPL
\ c284 (007232 012701 001162 MOV IS?HPO,RI sPUT ADDRESS OF $TMPO IN RI
(5285 007236 012702 100000 MOV #8IT15,Re ;SET SIGN BIT IN R
, 5286 007242 005067 171720 CLR STMP2 sENSURE STMP2 CLERR
« 5287 007246 000240 SYNC74: NOP
l 5288 007250 IUT?4:
| 5289 007250 010271 000002 MOV R2,d2(R}) ;EXECUTE INSTRUCTION UNDER TEST
| 5290 Q07254 005767 171706 TST  STHPS !DID STHP2 GET SIGN BIT SET?
5291 007260 10040S BMI T1ST75 s :BRANCH IF YES
i 5292 007262 020267 171676 CMP Re,$TMP! ;bID DM6 GET EXECUTED?
| 5293 007266 001001 BNE 18 ; BRANCH IF NO
Sy 007270 000000 HALT ; IRCO DM357 DID NOT GO HIGH
€c3s sFOR LOOPING CHANGE TO “BR TST7442" (754)
52% 007272 18:
' 8297 007272 000000 HALT s INSTRUCTION FRILED
5298 sFOR LOOPING CHANGE TO “BR TST74+2" (753)
8300
6301 ¢ HEEIIIHHE O HHOHHHH U HH RO RS
6302 ;iTHE LOGICAL SEGQUENCE WOULD NEXT TEST A NEG.BxDM12x%DRO(1) THEN A NEG.BxDMY%DRO(O)
8303 s #THEN A JMP#DMS INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED.
| gggg s HIHEEHHHHEH R R R ¥
b 8306
| 8307 o ¢ BRI IO I HHHEEEHEH I HHEHEHEEH O
| gggg ;ﬁrssv 75 SEVEN MICROSTATES (JSR¥DM12)
! 310 ;l IF FORK A FRILS EXECUTION WILL GO TO RSD.00C CRUSING A TRAP TO LOCATION 10.
ggié ;: THIS WILL ONLY OCCUR IF RACE JMP+JSR+SWAB DOES NOT GO HIGH.
]
g313 s # IF EITHER IRCB IR(14:9)04 DOES NOT GO LOW OR EB3 IS BRD




n
A
—

v 5364
5365
5366
5367

DERBRB.PII

007332
007336
007340
007342

007346
007350

175

005200
012706
01270S
010704

000277

004125
100001
000000

000000

022716
001401
000000

022701
001401
000000

022706
001401
0000C3

S368
€369 007352 00S200

POP 1170 CPU DIRSGNUSTIC PART |

109

1 MACYLl 27(?732) OSéNOV-76 11:18 PAGE 113

SEVEN MICROSTATES (JSRxD

001076
007322

007310

007314

001074

L ¥ EXECUTION WILL co FROM D12.10 T0 EXC 0o0.
¥ *ch Esg Ig (P N 0 OR 485 FLOATING) §x T LL
' ¥ sD.00 CAUSING A TRAP TO LOCATION i u
i+ NOULD INCREMENT THE DST REG. BEFORE THE TRAP.
5: IF THE INSTRUCTION FRAILS THEN ONE OF THE JSR STATES FRILED.
1 ROM FLOW-2,135,34,201,274,275,32
T T T T O P PTTT !
ta175:  INC RO s INC TST NUMBER
MOV $1076,5P *INITIARLIZE SP
MOV 2767, RS :PUT ADDRESS OF T67A IN RS
S MOV PC,Ri sPUT RANDOM NUMBER IN Rl
IBT?‘ SCC :ENSURE ALL CC'S SET
JSR Ri, (RS)+ sEXECUTE INSTRUCTION UNDER TEST
T678: BPL T67C :BRANCH IF N CLEARED
HALT :PCB DID NOT LOAD
Te7e sFOR LOOPING CHANGE TO "BR TST?5+2" (767)
HALT :FORK B FAILED TO EXC.O0O0(SEE ABOVE)
:FOR LOOPING CHANGE TO “BR TST75+2" (786)
T67:  CMP $767R, (SP) :DID Rl GET STACKED?
BEO 4§ sBRANCH IF YES
HALT :REGISTER DID NOT GET STACKED
sFOR LOOPING CHANGE TO “BR TST?5+2" (762)
4g: CMP %7678,R1 -DID Rl GET LORDED?
BEQ c§ :BRANCH }F YE
HALT :REGISTER 010 NOT LOAD
:FOR LOOPING CHANGE T0 "BR TST?5+2" (756)
5%: CMP 1074, SP :DID SP GET DECREMENTED?
BEQ 15776 : :BRANCH IF YES
HALT :5P DID NOT DECREMENT

;FOR LOOPING CHANGE TO "BR TST75+2" (752)

5 3 30 IIEIEI I3 3300633630000 3B I I 036 3600 0630060000330 30 30 6
;4THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A BIN¥SM3¥DMO¥-DF7XSRO(1) THEN
:#A BIN¥SMI*DMO*DF7#SRO(0) THEN A _BIN#SMI¥DMOXDF7%#SRO(C1) INSTRUCTION,

;#BUT NO AGDITIONARL LOGIC IS TESTED.
5 I HEHU I EHHEHRHHEHRHHHEHRHHHHEEHH O

: o 33030 33 30 96 36 38 96 36 36 36 96 3 3 38 36 36 36 3 38 99 3638 96 3 36 38 3 3¢ 36 36 3 36 36 3 326 96 3 36 3 36 95 36 3 36 36 9 36 96 36 36 96 3% 359 3% 3 £ %
:kTEST 76 SEVEN MICROSTRTES (BIN#*SMS¥DMO%-DF7%SR0(0))

FORK A SHOULD NOT FAIL.

IF BENIY#FENY FAILS EXECUTION WILL GO TO D0O.90
CAUSING A SM4 INSTRUCTION TO BE EXECUTED. THIS WILL
OCCUR IF EITHER IRCC SRCMS DOES NOT GO LOW OR IF IRCC EBB IS BRD.

ROM FLOW-24,23,27,317, 143, 146,205
S R R I R 0

ter7e: ING RO - INCREMENT TEST NUMBER

********




POP 11,70 CPU DIAGNOSTIC PART ! MACY1l 27(732)
176 SEVEN MICROSTATES (BIN¥SMS#DMO#-" ©7%SR0(0))

DEKBRB.P1!

5370
8371

007354
007360

0
b

007374

007454
007454

012705
010567

BAERT
000240

015501

001001
000000

C00000

£00000

001166
171600
100000

YN ?6
ut

100000
171554

1%:

MOV
MOV
MO
CL
NOP

MOV
cMP
BEQ
CHP
BNE
HALT

HALT

709

03-NOV-76_ 11:18 PAGE 114

#5TMP2, RS
R5, $TMP]
a?iTlS (RS)

d-(RS),Rl
OEITIS ,R1

R1,$TMP]
18’

;PUT ADDRESS OF $TMP2 IN RS
;PUT ADDRESS OF $TMP2 IN 3TMPI

ERLRLCH Pl TP

sEXECUTE INSTRUCTION UNDER TEST
oro INSTRUCTION WORK?

-BRANCH IF YES

bxo MODE 4 EXECUTE?

:BRANCH IF NO

:EITHER IRCC SRCMS NOT GOING LOW OR IRCC E28 BRD
:FOR LOOPING CHANGE 70 "BR TST76+2" (760)

; INSTRUCTION FRILED
:FOR LOOPING CHANGE TO “BR TST76+2" (757)

i**l!i**!*!*!l!***i**l!!*!!******!***l*****!**!*i!i*i*l!ii!*!**

LOGIC
*P/ LRSS T

REN°A BINMSHICIDNL

;#NO ADDITIONAL LOGIC IS TESTED

NEXT EXECUTE A BIN®SM12x%DM12%SRO(0)*DRO(])#
E*SRU(I)*DR (1)P/CLRSS INSTRUCTION, BUT

,,!**i******iii*!!i*l!!**i*’!*ilii*i*i*i!!li!!iiil!i!li!*!!i**!!!

3 S 33098 3636 96 36 38 36 3638 00 36 36 36 36 38 6 36 36 36 96 36 3638 36 36 38 36 36 3¢ 46 36 38 36 36 36 36 98 96 36 36 96 96 36 36 96 36 36 3 96 36 96 9 3F 36 3 3 3 3% % %

'iTEsr 77 -

*******

tar77

88
Ot = g
= U
AN

SYNC?7:

1UT?77:

001166

18:

SEVEN MICROSTATES (BIN*+SM12#DM3%0/CLRSS)

IF IRCC C FORK MUX INPUT B2 IS NOT GOING LOW OR IRCC E4O
IS BAD A DM2 WILL BE EXECUTED.

THE ONLY OTHER POSSIBLE FRILURE IS STATE D30.80.
ROM FLOW-21,27,113,221,233,311,157

RO

$TMP2
#$TMP1,RS
sSTMP2, (RS)

(RS),3(R5}+
-(R5), (RS)
TST100
ungPa ,=(RS)

ii*ii**f;i**iii*iii!ii!ii*iti*i§i***i***i*i*ii****i********i***

; INCREMENT TEST NUHBER
sENSURE_STMP2 CLEAR

:PUT ADDRESS OF STMPL IN RS
:PUT ADDRESS OF STMP2 IN STMPI

EXECUTE INSTRUCTION UNDER TEST
:DID INSTRUCTION WORK?

: -BRANCH IF YES

810 ona GET EXECUTED?

:BRANCH IF NO

'EITHER C FORK MUX INPUT B2

:NOT GOING LOW OR IRCC ENO BAD

:FOR LOOPING CHANGE TO “BR TST?7+2" (762)

; INSTRUCTION FRILED
sFOR LOOPING CHANGE TO “BR TST77+2" (761)

§ 5 SERBREHE I 006000 U000 0 000 0000060000 000600000000 000 00630000000 030000630303 3
s $THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN#SM12¥DM4¥SRO(D)¥DRG(D)#*
; ¥P/CLASS FOLLOWED BY A BIN¥SMI2¥DMY¥SRO(0)#DRO(I)*(TST.B+BIT.B+CNP.BI




POP 11,70 CPU DIRGNUSTIC PART
DEKBRB.PL1

S42b
S427

177

005200
012706
gle74e
012746
005067
012705
012715
000240

01156S
005767
100432
000000

000000

KO9

1 MACYLl 27(732) 03-NOV-76 11:18 PRGE 115

SEVEN MICROSTARTES (BIN#+5M12xDM3%#0/CLARSS)

00iC76
000340
007526
171466
001164
100000

000002
171444

; #FOLLOWED BY R BIN®*SM12xDM4%SRO(1)*DRO(0D)%P/CLASS FOLLNWED BY A
s ¥BINKSM]2#DM4¥SRO( 1 )#DRO( 1) ¥ T TST. B+BIT.B+CMP.B] INSTRUCTION, BUT NO

lRDDITIONRL LOGIC IS TESTED.
3 IS BN R R I BN IR 11 %3 X R R R4

3 3 IR I I I N I IR 3R R R
i'EST 100 SEVEN MICROSTATES (BIN®SM12%DMex0/CLASS)

;* IF FORK C FAILS EXECUTION WILL GO TO D45.90 AND R
Ly OMY WILL BE EXECUTED. THIS WILL ONLY HAPPEN IF IRCC E39 PIN §
'y IS NOT GOING LOW. THIS WILL CAUSE AN RTI SINCE THE LOCATION
i FOLLOWING THE INSTRUCTION CONTAING 000002.
;: THE ONLY OTHER FRILURE WOULD BE CRUSED BY STATE D&7.80 BEING BAD.
L3 ROM FLOW-21,27,117,6,251,122, 157
 EEREEREREREERRR RN RN R RN E RN R R R R NE AR R R RN ERHE

t&T100: INC RO - INCREMENT TEST NUMBER

MOV 1076, 5P sINITIALIZE THE SP

MOV $PR?7, ~(SP) sPUT PRIORITY LEVEL 7 ON STACK

MOV $773’ -(5P) *PUT ADDRESS OF 173 ON STACK

CLR STMP :ENSURE $TMP2 CLEAR

MOV 83TMP1,RS :PUT ADDRESS OF STMP1 IN RS

MOV $8IT15, (RS) SGET SIGN BIT IN STMPI
R

MOV (RS),2(RS) :EXECUTE INSTRUCTION UNDER TEST

757 STHP2 010 INSTRUCTION WORK?

BMI 157101 -BRANCH IF YES

HALT 1NSTRUCTION FAILED
173 :FOR LOOPING CHANGE TO "BR TST100+2" (755)
' M

HALT :IRCC E39(5) 1S NOT GOING LOW

:FOR LOOPING CHANGE TO “BR TST100+2" (754)

& JESEIIETHIEIE I 000000 000033 6 00 3630336303036 I I I3 0633 I 3 333 33
iTHE LOGICAL SEQUENCE WOULD NEXT TEST THE INSTRUCTIONS BETWEEN
: ¥BIN#SM4¥DM12%SRO(0)¥DRO( ) #( TST.B+BIT.B+CMP.B] AND BIN¥SMSXDMO*DF7%SRO(1)

!BUT NOT RDDITIONAL LOGIC IS TESTED.
s Y 133 3HHHEHEE E R R R S

.SBTTL
o SIS BRI I I A TSI IR I O

'tresr 101 EIGHT MICROSTATES (BIN¥SM7x*DMO*-DF7%SR0(0))

,!

¥ FORK R SHOULD NOT FAIL.

T IF FENY¥BENIY FRILS EXECUTION WILL GO TO D0O.90 CAUSING
¥ A SM6 TO BE EXECUTED. THIS WILL ONLY HAPPEN IF EITHER
;: IRCC SRCM7 DOES NOT GO LOW OR IF IRCC E28(1) IS BAD.

;; ROM FLOW-26,54, 141,142,317, 143, 146,205

O




DEKBRB.

5482
S483

484

48S
S4Bk
Su8?
S488
S489
S430
S49)
5492

Pil
007530

007538

007546
007cS2
OO?SEH
007556
007556
007562
007564
007566
007572
007574

007576
007576

005200
81 767

12767
01270S
005001
000240

017501
005701
100405
022701
01001
00000

000000

00S200

12767
12767
12767
12705

12701
000240

00000

1

88
8L

POP 11/% 0 CPU DI??SOSTIC PART 1

1 MACYll

LOS

1 27°(732) 03-NOV-?6_ 11:18 PAGE 116

EIGHT MICROSTRTES (BIN*:M?*DHU*-DF?*SRO(U))

0011eM

171354
171350
171336

110t %”S TMP], $TMP2 ;Ingngnsgg TES} g?ﬂEERIN §TMP2
' .

nov émé L A

MOV #$TMP1.RS :PUT ADDRESS OF $TMP1 IN RS

CLR Rl :ENSURE R1 CLEAR
turiol; Mo

" MoV 32(RS), Rl :EXECUTE INSTRUCTION UNDER TEST

157 RI :DID Ré cer src~ BIT SET?

BMI TST102 : BRANCH I

(e ASTHPL,RI 161D SROMG " GET EXECUTED?

HALT EITHER thc¥%rem7 DoES NOT GO LOW OR IRCC E28 BAD
s :FOR LOOPING CHANGE T0 “BR TST10142" (756)

] HALT + INSTRUCTION FRILED

;FOR LOOPING CHANGE TO "BR T3T10142" (755)

3 3 SN I I I I 033 0333 I 00 B3I T I I I I 033 33 3
:4THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN#SM12%DM3xSRO(0)*DRO(0)#([TST.B+

§BIT B+CMP.B] BUT NO ADDITIONAL LOGIC IS TESTED.,
§ B3I B 360606 39T 000336 363636 363 I 00303036336 I 000606363633 3

s 3 EEREHHNERERREREEINEIEHRHREERREER R R ERRHE IR
iTEST 102 EIGHT MICROSTATES (BINXSM12%DM3%SRO(1)*DRO(D)*CMPB)

;! THE ONLY POSSIBLE FARILURE WOULD BE IN STRTE D30.90
;: SINCE ALL THE OTHER LOGIC HAS BEEN TESTED.

5* ROM FLOW-21,27,112,221,233,311,177,33
o B R R R R AL RN R NNR

tir1o2: INC RO : INCREMENT TEST NUMBER
MOV $STMP2,STMPL  :PUT ADDRESS OF STMP2 IN STMPI
MOV 8377, stMP2 *SET LOW BYTE OF STMP2 TO ALL ONES

MOV 177300, 8TMP0  ;SET HIGH BYTE OF STMPO TO ALL ONES

MOV sSTMPO+] RS -PUT ADDRESS OF $TMPO HIGH BYTE IN RS
MOV sSTHPI,R] :PUT ADDRESS OF $TMPL IN Rl
T
CMPB  (RS),3(R1)+ sEXECUTE INSTRUCTION UNDER TEST
BEQ 157103 : "BRANCH IF TEST OK
HALT :STATE 030.90 FAILED

;FOR LOOPING CHANGE TO "BR TST102+2" (757)

§ 5 BRI 30 R I 3000003003000 36 0 S 1600363030000 030 190300030363 3 R
s §THE LOGICAL SEQUENCE_WOULD NEXT TEST INSTRUCTIONS BIN*SMIE*DHR*SRO(O)*DRO(1)i
s ¥P/CLASS THRU BINXSMI2¥DME¥SRO(0)#DRO(0)#(TST.B+B1T.B+CMP. B BUT

s#ADDITIONAL LOGIC IS TESTED.
3 5 SEIEIEIE 0000636 36 38 36 36 30 30 6 36 36 36 36 36 30 6 36 36 36 96 3 636 36 36 36 3¢ 30 0 36 36 36 36 3¢ 36 30 30 3¢ 6 48 36 36 3 96 30 30 6 36 36 36 3 36 9 9 98 3% 3%

§ 3 JEUBREIIEIE 16003006000 0030000000000 000690300003 J 00 3030903000303 3000 3000 0B S0
s§TEST 103 EIGHT MICROSTATES (BIN#SM12%DME#SRO(1)%DRO(0)*CMPB)
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POP 11/70 CPU DIAGNSSTIC PART 1 MAC
EIGHT MICRO

DEKBAB

S538
S539
5S40

.Pll

007674
007676

007744
007746
CG7752
007760
007764
007772
010000

010002
010004

T103

005200
812767
012705
0l27e?
000240

121567
001401
poocco

005200
012705
012767
012701
012767
012767
000240

021551
001401
000Ca0

005200
012705
012767
012701
0le7e7
012767
121551
001401
000000

177400
001165
000377

171272

goliee
000377
001166
000377
001166

001163

000377
001168

N
—
D

171310
171300

171246

171240
171230

171202

171174
171164

' ¥
;: THE ONLY POSSIBLE FRILURE IN THIS TEST IS STATE D&7.90.

¥ ROM FLOW-21,27,116,6,251,122,177,33
R R R R R R R R RN AR R RN RERARREARRRR

t81103: INC RO ; INCREMENT TEST NUMBER
MOV #177400,9TMP1  ;SET HIGH BYTE OF $TMP1 TO ALL ONES

MOV #3TMP1+] RS :PUT ADDRESS OF STMP1 HI BYTE IN RS

MOV 8377, §TMP2 :SET LOW BYTE OF $TMP2 TO ALL ONES
e

" CMPB  (RS),$TMP2 s EXECUTE INSTRUCTION UNDER TEST

BEQ TsT1dy s *BRANCH IF TEST OK

HALT »STATE D&7.90 FAILED

caTTL :FOR LOOPING CHANGE TO "BR TST103+2" (763)
;-***i**i*****i*******!*********!**********i!*i*!**!!***!**!***!!
;ﬁrzsr 104 NINE MICROSTATES (BIN¥SM12#DMS¥SRO(0)*DRO(0)*CMP.B)
Ly THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE DSO.20.
¥ ROM FLOW-21,27,115,161,231,233,311,177,33

L T T R e T T R TP T T T T I T i aT]
tST104: INC RO - INCREMENT THE TEST NUMBER

MOV #STMPO, RS -PUT ADDRESS OF $TMPQ IN RS
MOV 8377, 5tMPO :SET LOW BYTE OF $TMPO TO ALL ONES
MOV $STMP2, R1 :PUT ADDRESS OF $TMP2 IN Rl
MOV 377, $tmMpe :SET LOW BYTE OF $TMP2 TO ALL ONES

MOV #§TMP2,§TMP1  ;PUT ADDRESS OF $TMP2 IN $TMPI
SYN10Y: NOP

TUT10M:
CMP (RS),3-(R1) s EXECUTE INSTRUCTION UNDER TEST
BEQ 1571085 : G0 T0 NEXT TEST
HALT :STATE DSO.20 IS BAD
:FOR LOOPING CHANGE TO “BR TST1D4+2* (757)
'-****!******i****!*****!*i*****i**l***i***i*****!*************i*

EiTEST 105 EIGHT MICROSTATES (BIN%SM12xDMS*SRO(1)#DR0O(0)%CMPB)

2% THE ONLY POSSIBLE FAILURE IN THIS TEST 1S STATE DSO.30.
o o FI W33 I I 3333 33 3 3 36 3 336 3 3 3 3 3 3 3 3 33 336 3 3 96 3 I 33 3 3 3 W %K KKK EEXE
t5T105: INC RO : INCREMENT THE TEST NUMBER

MOV $STMPO+1, RS :PUT ADDRESS OF $TMPO HIGH BYTE IN RS
MOV #177400,4TMP0  ;SET HIGH BYTE OF $TMPO TO ALL ONES
MOV sSTMP2, R1 :PUT ADDRESS OF $TMP2 IN RI
MOV 8377, $tMP2 :SET LOW BYTE OF STMP2 TO ALL ONES
MOV £STMP2, STMP1  ;PUT ADDRESS OF $TMP2 IN $TMPIL
CMPB  (RS),a-(R1) EXECUTE INSTRUCTION UNDER TEST
BEQ 157106 ::G0 TO NEXT TEST
HALT *STATE DSO0.30 IS BAD

:FOR LOOPING CHANGE TO “BR TST105+2" (760)

;-!!!!!*ii*l*!l!!i!l!!***i****i!**!****!*******il!*!*!i********l*
;iTEST 106 WRITE/READ PSW

. THIS TEST VERIFIES THAT THE PSW CAN BE READ THRU THE DATA MUX.
s ¥ IF THE TEST FARILS ONE OF MANY THINGS COULD BE BAD WHICH CANNOT BE
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DEKBRB.P1! TI06  WRITE/RERD PSW
5594 : DETERMINED IN THIS DIAGNOSTIC.
6595 iy THIS TEST REQUIRES THAT SCCE PS ADRS GETS TO TMC
5536 Sk THAT THE TMC OMUX SELECT LINES GET T0 PDR, THAT THE FSW
5597 ¥ BITS GET TO THE DMUX, THAT SCCE INTERNAL ADDRESS GETS TO TMC,
- 8598 L AND SCCA VAOD GETS TO UBC.

8599 e o JCJE 0360 698 36 330 36 36 36 3 36 36 3 36 36 36 3 3636 33 3 3 36 3 3 U % 3 3 9 3 3 3 3 3 33 3 3 3 3 3 3 3% 3% 3 % ¥ %% ¥ % FEE R ¥
S600 010006 1005200 t8T108: INC RO - INCREMENT THE TEST NUMBER
6601 010010 012737 000240 177776 MOV $PRS, 24PSW :SET PRIORITY BITS WITH A DATO
ce02 010016 012701 000257 MOV 4257 R1 :PUT VALUE OF CC’S IN Rl
€603 010022 000277 SCC :SET ALL THE CC'S WITH A CCOP INSTR
ce0N 010024 020137 177776 CMP R1, J%PSW :EXECUTE TEST MODE
€605 010030 001416 BEQ 15t 107 : -BRANCH IF READ PSW WORKS
€606 010032 012701 17777% MOV $PSil, R1 :BET ADDRESS OF PSW
€607 010036 000277 8CC 'SET ALL THE CONDITION CODES
Se08 010040 020137 177776 CMP R1, J4PSW :DID DMUX SELECT BUS REG?
S609 010044 001001 BNE 13 :BRANCH IF NO
£610 010046 000000 . HALT EITHER TMCB E29 BAD OR SCCE PS ADDRESS
5611 *NOT GETTING TO TMCD AS A HIGH
8612 :FOR LOOPING CHANGE TO "BR TST106+2" (780)
S613 010050 005001 18: CLR Rl .
€614 010052 000277 SCC
S615 010054 020137 177776 CMP R1, J4PSW :DOES TMCD LOW BYTE ENABLE GO HIGH?
€616 010060 001001 BNE 2s BRANCH IF YES
8617 010062 000000 HALT :EITHER TMCD LO BYTE EN DOES
5618 :NOT GO HIGH OR IT DOES NOT GET
5619 :THRU TO PORE
5620 :FOR LOOPING CHANGE TO "BR TST106+2" (752)
S621 010064
5622 010064 000000 HALT : TEST FAILED, SEE TEST DESCRIPTION
5623 :FOR LOOPING' CHANGE TO "BR TST106+2" (751)
5624 HH **i!**l!!l*l!i!*l!*!i**!*li!!!i****!********l****!*************
ggsg ;ﬁresr 107 RTI
£627 ¥ IF FORK R FAILS EXECUTION WILL GO TO ONE OF THREE STATES.
5628 ¥ RSD.00 WILL CAUSE A TRAP TO LOCATION 4. THIS WOULD HAPPEN
5629 L ¥ IF RACF (HALT:0P CD 7) DOES NOT GO HIGH.
£630 Lk STATE D12.01 WOULD CAUSE AN 0DD ADDRESS TRAP SINCE RO

| Eg3l ¥ WILL CONTRIN A 1. THIS WILL HAPPEN IF RACE E? IS BRD.
5632 L ¥ HLT.0G WILL CAUSE THE PROCESSOR TO HALT ON THE INSTRUCTION
5633 % UNDER TEST AND WILL OCCUR IF RACF EL7 IS BAD.
5634 s IF THE INSTRUCTION DOESN’'T WORK THEN ONE OF THE RTI MACHINE
gggg it STATES IS BAD.

| 5637 ¥ ROM FLOW-12,156,212,213,214,215,172
5638 T T T T T R T T T T LTI
5639 010066 005200 ¥81107: INC RO s INCREMENT TEST NUMBER

| Se40 010070 012706 001100 MOV #STACK, SP  INITIALIZE THE STACK
Se41 010074 012746 000340 MOV #PR7, -1SP) :PUT PRIORITY LEVEL 7 ON STACK

. Se42 010100 0:5746 010120 MOV #7171 -(5P) 'PUT ADDRESS OF T71 ON STACK

i Be43 (010104 012705 000001 MOV #1,RS :PUT ODD ADDRESS IN RS.

! ced4 Q010110 000240 SYN107: NOP
GEYS 010112 1UT107:
Ee4e 010112 000002 RTI :EXECUTE INSTRUCTION UNDER TEST

. Se47 010114 000240 NOP : IF THE PROCESSOR HALTS HERE
5648 ‘RACF E17 IS BAD(AFIRG1(1)%(HALT:0P CD 7))
€E49 010116 000000 HALT *PCB DID NOT GET LOARDED
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;FOR LOOPING CHANGE TO "3R TSTi27+42" (784!

T MOV J8PSW, RS :GET PSW & PUT IN RS
BIS 81C’PR?> RS :MASK OUT THE PSW
CMP RS sPR? :DID PSW GET LORDED?
SEQ *st110 -BRANCH IF YES
HAL T EITHER PORD E70(12) DOES MT GO0

;HIGH ON LORD PS AND KERNEL MCDE
:CR THE PRIORIT( MUX_ON PURD IS BRD
:FOR LOOPING CHANGE TO =BR TST107+2% (754)

(R RRERRRERRR RN RS S SRR RRRRRRRRE AR AR ARG REEFERSFRERERRE R RN
lTHE RTT WILL NOT BE TESTED WERE SINCE THE ONLY POSSIBLE FORK A
;#FAILURE WOULD CAUSE AN RTI TO BE EXECUTED. THE T BIT FUNCTIONS OF
;#THE RTI 8 RTT ARE TESTED IN PART 2.

,,ilil!}lilllll!!lIlllllillli!liliil!ll!illll!l!!il!l!llll!f!lil!

CHRRBARRERRREFRRARERARERRRRFERF R RN R R R AR H SRR R R R RS ERRREAS

'irssr 110 EMT AND TRAP

:. FORK A §uou.o NOT FAIL.
g THE INSTRUCTIONS ARE EXECUTED nﬂo THE STACK 1S CHECKED TO
i VERIFY THAT EVERYTHING WORKED OK
,l
¥ ROM FLOW-0, 345, 364, 5VC.00-SVC. 90
lﬂ»!ii!llll!lli!‘ll!‘il!‘!llIi!!!!!ll!li!l!ll&lllllllilﬁ!!!l!ll
taT110: INC RO - INCREMENT TEST NUMBER
MOV 8PR7, 38PSH :SET PRIORITY LEVEL AT 7
MOV 8STRLK, SP xnmnuzz THE STACK
MOV 818 actnrvsc :PUT ADDRESS OF 1§ IN EMT VECTOR
MOV sPRS, SSEMTVEC+2 ;PUT PRIORITY LEVEL S IN EMTVEC +2
MOV 48, SsRESVEC  ;SETUP RESVEC
MOV 858, 9820 :SETUP LOCATION 20
MOV 868 9834 :SETUP LOCATION 34
MOV 878, 9370 :SETUP LOCATION 70
MOV nas .0130 :SETUP LOCATION 130
MOV 98430 :SETUP LOCATION 430
MOV oxoi 31630 ;SETUP LOCATION 630
ScC sPUT PSW IN KNOWN CONF IGURATION
ENT 377 :EXECUTE INSTRUCTION UNDER TEST
HALT :NEW PC FAILED TO GET

LORDED
:FOR LOOPING CHANGE TO “BR TST110+2" (735)
1§: cHP 818-2,(SP)+ ;DID CORRECT PC GET STACKED?

BEG c$ :BRANCH IF YES
HALT OLD PC DID NOT STRCK CORRECTLY
LOOPING CHANGE TQ “BR TST110+8“ (731)
es: CHP 8357, (SP) DID PSW GET STRCKED PROPERL
BEG 38 :BRANCH IF YES
HALT ;EITHER PSW DID NOT GET STACKED

SSOSSRLSOOR PSW ¢7:5) BITS
sFOR LOOPING CHANGE TO “BR TST11042" (725)

cee
CHP 8240, J8FSW om NEW PSW LORD PROPERLY?
BEG 1511} BRANCH IF YES

HALT tm«za PSW DID NOT GET LOADED

s PROPERLY OR PSW ¢(7:5) BITS

10
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5706
5737
538 01304
§709 010304 000000
718
5711
| 8712
8713 010308
714 010306 2000CO
5-15
5716
€217 010310
§718 010310 020900
§719
! 5720
| 5721 010312
§722 0102) 000000
| 8723
{57y
5725 010314
726 010314 000000
| 5727
| 5728 010316
| 5729 0IC316 0OCOCO
5230
5731 010320
, 5732 010320 000000
5733
574
5735
573% 010322 012737
6737 010330 012737
£738 01033 012737
QIO 104777
010346
| 010346 000000
010350
010350 DOOGO0
010352 012737
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;00 NOT W
:FOR LOOPING CHANGE TO “BR TST11042" (7.?)

HALT ;EITHER IRCD EMT IS _NOT GOING HIGH
:OR DAPE TVO3 IS NOT GOING HIGH
;OR NCT GETTING TO THE ALY
;FOR LOOPING CHANGE TO "BR TST110+42" (716)

HALT EITHER DAPE Tv02 IS NOT GOING HIGH
T IS NOT GETTING TO THE ALU
FOR LOOPING CHANGE TO “BR TST110+2" (715)

HRLT ;EITHER DAPE TVO1 IS STUCK HIGH
;OR THE LOW IS NOT GETTING TO THE ALU
;FOR LOOPING CHANGE TO “BR TST110+2% (714)

HALT EITHER DRPE TVO4 IS STUCK HIGH OR
THE LOW IS NOT GETTING TO THE ALU
;FOR LOOPING CHANGE TC “BR TST110+2* (713)

HALT ;DAPE E24(BO) STUCK HIGH (CHIP FAILURE)
sFOR LOOPING CHRNGE TO “BR TST110+2~ (712)

HALT ;DAPE E25(B0) STUCK HIGH(CHIP FRILURE)
;FOR LOGPING CHANGE TO “BR TST110+2° (711)

HALT ; DRPE TVOS#07 STUCK HIGH
:FOR LOOPING CHANGE TO “BR TST11042" (710)
sNOTE:  THE ONLY WAY THE TRAP INSTRUCTION SHOULD FAIL IS THAT IT GETS
: THE HRONG VECTOR. IF THIS HRPPENS A HALT IN LOW CORE SHOULD OCCUR.

48

ES:

79:

8S:

9s:

108:

MOV 8118,d8TRAPVEC ;PUT RADDRESS OF 118 IN TRAP VECTOR
MOV 8128, 9sRESVEC  ;SETUP RESVEC
MOV 8138, J8BPTVEC  ;SETUP_LOCATION |
128 TRARP 377 s EXECUTE INSTRUCTION UNCER TEST
HALT ;EITHER_IRCD TRAP DOES NOT GO LOM
:OR_IT IS NOT GETTING THRU DAPE
138 ;FOR LOOPING CHANGE TO “BR TSTI10+2" (675)

HALT ;0APE E7 IS BRD
;FOR_LOOPING CHANGE TO “BR TST110+2" (674)
118: MOV 836, 38TRAPVEC  :RESTORE .+2 TO TRAP VECTOR
L e T

'irssr 111 IoT
FORK A SHOULD NOT FAIL.

IF_THE TRAP VECTOR LOGIC FRILS THE TRAP VECTOR COULD COME
OUT TO BE O, 4, OR gH.

THE ONLY OTHER POSSIBLE FRILURE WOULD BE STATE TRP.O].

IF THIS STRTE FAILS TO LORD THE DR THE TRAP VECTOR WILL
BE WHATEVER IS IN R4, IF IT FAILS TO LORD THE BR THE OLD
PS WILL FAIL TO BE STACKED.

ROM FLOW-14,354, (SVC.00-SvC.80) 3SS,6S, 357, 360,367,37,25,41,222, 300

LI E IR IR IR TR TR IN TR TR TR YN ¥

LA R B B 8 8 & 3 8 8 B

r—.—..—.-———-——. o ¢ — w—



r-..—..——-.--—-—---—-.—- — e — —
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5762
€763 010360
ET64 010362 012737 010440
5T6S 010370 012706 001100
5766 010274 012737 010460

| S767 010402 012737 010462
5768 010410 9012704 0000IM
S769 OI0NI4 012737 010464
570 010422 012737 010466
5771 010430 012737
S77e 010436
€773 Q1040 0ON2786 177437
S774 010446 022766 0003CO
5775 GI0454 091405
8776 010456
5778 010460

| §779 010460 000CO0

¢ 5780
5781
S7ES 010462
S783 0i0462 000009

| 784
S786 DI0YEY

,  S786 010464 0002000
:787

, 5788
S789 010466
5790 010465 000090
5791
5792
6793 010470 016737 170404
S794 0I0476 005737 000042
€795 010502 001017
S79% 010SOM 005767 170374
£797 010512 001407
€798 Q{0512 022757 000001
€799 010520 001010
€800 010522 005067 170356
£80]1 010526 000405
€802 010630 005267 170350
€803 010SM™ 012767 010000
S804 010542 022700 00CIil
5805 010546 001443
€806 010550 012737 011652
€807 010556 104400 010564
S808 010562 000414
€809
€810 010614
€811 O0lU6I4 010067 170334
€812 0i10620 016746 170330
€813 01064 104402
€814 010626 104400 010634
€815 010632 000MI1
£816
€817 010656
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SRR R RRRRAREP R R R R R FRR AR ERERRE R R RN AR AR R R R AR FR SRR SRR RS S S A S

taT111:
000020

000003
000014

000024
00000Y
177778

000002
020022

18:

28:

3S:

4s:
cs:

177570 SEGENC:

000164

000142
18:

000034

fig:>

T

INC RO « INCREMENT TEST NUMBER
MOV 81§, 3820 ssrup THE 10T VECTOR
MOV osrhcx SP E ?
MOV asl :SETUP Locn 10N 2ERO
MOV cas anxq :SETUP LOCATION 4
MOV IIH RY SETUP RY
MOV 84S d824 :SETUP LOCATION 24
MOV 858 Q3ERRVEC  :SET UP LOCATION 4
MOV 8PRG, 98PSW :SETUP THE PSW
10T EXECUTE INSTRUCTION UNDER TEST
BIC 8177437,2(SP)  :MASK OF THE PRIORITY BITS ON THE OLD PSW
SMP :300 2(8P) om OLD SP GEY STACKED?
BEQ SEGERNC - -BRANCH IF YES
HALT STATE TRP.01 FAILED TO LORD BR
:FOR LOOPING CHANGE TO "BR TST1l142" (741)
HALT -EITHER DAPE TVOMN DOES NOT GO HIGH
:0R IT DOES NOT GET TO THE ALU.
FOR LOOPING CHANGE TO “BR TSTill+2" (740)
HALT :STATE TRP.01 FILED TO LOAD DR
:FOR LOOPING CHANGE TO “BR TST111+2" (737)
HALT ;EITHER IRCD IOT DOES NOT GET T0
:CAPE E?(4) RS A LON OR E’ IS BAD
:FOR LOOPING CHANGE TO “BR TST11l142" (738)
HALT :EITHER IRCD 10T DOES NOT GO LOW
:0R IT DOES NOT GET TO DARPE
:FOR LOOPING CHANGE TO "BR TST1l1142" (733)
nov $PASS, J8SKR :DISPLAY PRSS COUNT IN LIGHTS
15T 42 iACT 11 OR XXDP LOAD?
BNE 18 :BRANCH IF YES
15T SICNT : CHANGED PRSS COUNT YET?
BEG 28 :BRANCH IF NO
CHP 81, $EOPCT :EOP COUNT AT | YET?
BNE 18’ :BRANCH IF NO
gkn f%CNT :CLEAR CHANGED FLAG
INC SICNT sSET CHANGED FLRG
MOV 10000, SEOPCT  :CHANGE PASS COUNT
CHP e111,R0 1S TEST NUMBER OK?
BEQ 3§ :BRANCH IF YES
MOV $STRAP, anmpvsc ;SETUP TRAP VECTOR
TYPE 65$ : TYPE ASCIZ STRING
B8R 4§ GET OVER THE RSCIZ
ASCIZ <15)¢12>/TEST nuﬁéentao) 1s 7/
MOV RO, SREGO
W%c $REGO, ~(SP) s :SAVE SREGD FOR TYPEOQUT

,,GO TYPE-'OCTRL RSCII(ALL DIGITS)
TYPE 67$ ; TYPE RSCIZ STRING

BR 6$ t:GET OVER THE ASCIZ

.RSCIZ ~ SHOULD BE 111/<15><12)

== -
i
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DEKBRB.P11 T 107
€818 010656 J0S037 17774b 38: CLR JSCONTRL «ENRBLE CACHE
€819 : ;ililll!!i!!lllllli!i!!lillii!l‘li!!!!'ll'l'lI!illﬂll!lil!l!iii!llii
.MCALL .STYPOCT,.STYPDEC,.STYPE,.STRAP
ggs‘% - iii{»i!!llI»l!!llf!li!l!i!ll!i!lii!ii!!lil!l!illi!lili!*ii!f'l!lil
ggga .SBTTL END OF PASS ROUTINE
5825 - #INCREMENT THE PARSS NUMBER ($PASS)
£856 -3 ] écnrs END-OF-PROGRAM AFTER 144 PASSES THRU THE PROGRAM
8637 *#TYPE “END PASS™
5828 :#]IF THERES A MONITOR GO TO IT
€829 ;.;r THERE SEN'T uMP T0 TSTI
S830 *#1F 17 1S DESIRED TO HAVE A BELL INDICATE THE “END OF PASS™ LOCATION
§S§é - xSENDMG CAN BE CHANGED T0 7.
S833 Q10662 SEOP:
583 019598 012737 011652 000034 MOV $STRAP, 38 TRAPVEC :SETUP TRAP VECTOR
t 5836 010670 005267 i7020M INC §PARSS : s INCREMENT THE PRSS NUMBER
t § 010674 042767 100000 170176 BIC $100000,8PASS  ::DON'T ALLOW A NEG. NUMBER
| 5837 010702 005327 DEC (PC)+ t 1LOOP?
S838 010704 0001 SECPCT: .WORD 14N
' $833 010706 0030.5 BGT ~ SDOAGN . S YES
S840 010710 865737 MOV (PC)+,3(PC)+  ::RESTORE COUNTER
Seyl 018712 144 SENDCT: .WORD 144
S842 010714 010704 SECPCT
5843 010716 104400 010746 TYPE SENDMG :: TYPE “END PRSS"™
, 5844 010722 013700 000042 SGETH2: MOV J#42, RO : 1GET MONITOR RDDRESS
SE4S 010726 00140S BEQ $DOAGN : 1BRANCH IF NO MONITOR
S84 010730 000005 RESET ::CLEAR THE WORLD
5847 010732 004710 $ENDRD: JSR PC, (RO) 160 TO MONITOR
S848 010734 000240 NOP :: SAVE ROOM
5e49 010736 000240 NOP : 1FOR
£8S0 010740 000240 NOP 2 ACT1L
ceSl 010742 $DOAGN:
, 6882 010742 000137 001210 v 8TST! . : RETURN
, 6853 0I10746 00S015 047105 020104 SENDMG: .ASCII (15><12>/END PASS/
€864 010754 040520 051523
€855 010760 377 377 000 SENULL: .BYTE ~1,-1,0 s sNULL CHARACTER STRING
5856 010764 .EVEN
5857 35 RIS I 33000 300000 003000 30 3 000 0000 00600 0 30 060 0636 6 30 36 003 0 3696 3 06 36 30 36 -0 36 6 3
£859 .SBTTL TYPE ROUTINE
S86] -¥ROUTINE TO TYPE RSCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
£862 :#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
., S863 - ¥NOTEL: SNULL CONTAINS THE CHARACTER TO BE USED RS THE FILLER CHARACTER.
' SBEY : ENOTE2: $FILLS CONTRINS THE NUMBER OF FILLER CHARRCTERS REQUIRED.
. 5868 ;:norsa: SFILLC CONTRINS THE CHARRACTER TO FILL RFTER.
' Sa& ’
5867 : #CALL :
€868 :%]) USING R TRAP INSTRUCTION
S669 L TYPE  ,MESARDR _3;MESADR 1S FIRST ADDRESS OF AN ASCIZ STRING
2 R e S~
€872 MESADR -~

5873 P ~
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TYPE ROUTINE

105767
100002

00C000
0004C?
010046
017600
112046

s

8~§§~gs~sa
Rz SPA-—N-R
RSIRR B

000726

- ftetet
BaE

170161
000002

000002
000011
000200

001173
000056
170072
170062
000001

000032
000072
000040
000014
000007
170006

000002
00001S
000014
000012

; MOV PS, - (SP)
‘¥ JSR PC.STYPE
L MESRDDR
§TYPE: TSTB  STPFLG
SPL 18
HALT
BR 3$
18 MOV RO, -(SP)
MOV 32!5P), RO
28 MOVB ann)+,-(sp)
S T S
MOV (SP)+ RO
38: ADD 82, (SP)
RTI
4§: CMPB  8HT, (SP)
BEQ 13
CMPB  8CRLF, (SP)
BNE c§
TST (SP)+
TYPE §CRLF
BR 13
cs: JSR PC,STYPEC
6S: cMPB  SFILLC, (SP)+
BNE 2$
MOV §NULL , -(SP)
78: DECB  1(SP)
BLT 6$
JSR PC,STYPEC
DECB  SCHARCNT
BR 78
s sHORIZONTAL TRB PROCESSOR
8s: MOVB 8’ . (SP)
C ¥ JSR Pc,$TYPEC
BITB 87, SCHARCNT
BNE 9
ST (SP)+
BR 2§
STYPEC: TSTB  3STPS
BPL $TYPEC
MOVBE  2(SP), 9$TPB
CMPB  &CR,2lSP)
BNE 18
CLRB  $CHARCNT
B8R $TYPEX
18: CMPB  #LF,2(SP)
BEQ STYPEX
INCB  (PC)+
SCHARCNT: .WORD O
STYPEX: RTS PC

F10
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::21 USING R JSR INSTRUCTION

: ;PUSH PROCESSOR STATUS WCRD ON THE STAX
t1CALL TYPE ROUTINE
: FIRST ADRESS OF MESSAGE

;31S THERE R TERMINAL?
;;BR IF YES
:Hgks HERE IF NO TERMINAL

P CAVE RO

1 2ET RDDRESS OF ASCIZ STRING

 PLiSH CHARACTER T0 BE TYPED ONTO STACK
i8R JE 1T ISN'T T TeRn

}NRTOR

ERM OR POP IT OFF THE STACK
: sRESTORE RO

: ;ADJUST RETURN PC

; s RETURN

; sBRANCH If <HT»

s ; BRANCH IF NOT
::POP  (CRY<LF> EQUIV

;3GET NEXT CHARACTER
1360 TYPE THIS CHARRCTER
+IS IT TIME FOR FILLER CHRRS.?
;s IF NO GO GET NEXT CHAR.
GE Of FILLEERSHRRS. NEEDED

L .
NULL NEED TO BE TYPED?
NO--GO POP THE NULL OFF OF STRCK

R NULL
OUNT THE NULL RS A CHRRACTER

; JREPLACE TAB WITH SPACE

s; TYPE A SPACE

; 1BRANCH IF NOT AT

:; TAB STOP

s s POP SPACE OFF STARCK

:sGET NEXT CHARACTER

s ;WRIT UNTIL PRINTER IS RERDY

;;LORD CHAR TO BE TYPED INTO DATA REG.
; BRANCH IF
; ;NOT <CR>

S VEXIT

; ;BRANCH IF

53 (LF)

;s INC SPRCE
OUNT

L)
L4
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DEKBAB. P TYPE ROUTINE
gggﬂ M ARBERREBERFREERESERERESREERE R R AR EREA R EER SRR LR R LR EREEEER
1
sgaa .SBTTL BINARY TO OCTAL (RSCII) AND TYPE
Ea%& +#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO R 6-DIGIT
£935 4oc7nL (RSCII) NUMBER AND TYPE IT.
33 grvpos---snrsa HERE TO SETUP SUPPRESS 2EROS AND NUMBER OF DIGITS TO TYPE
5938 ;* MOV NUM, - (SP) - sNUMBER TO BE TYPED
5939 ok TYPOS ,,CQLL FOR TYPEOUT
g940 L .BYTE N :iN=1 T0 & FOR NUMBER OF DIGITS TO TYPE
Eq4] % BYTE M PiM= 1 OR O
g2 Sk .+ 1=TYPE LEADING ZEROS
sg:a ;: 1 0=SUPPRESS LEADING ZEROS
45 :#$TYPON--- “NTER HERE TO TYPE OUT WITH THE SAME PARAMETERS RS THE LAST
5946 :#§TYPOS OR STYPOC
S947 #CRLL:
948 S nov NUM, -(SP) MBER TO BE TYPED
5323 ;: TYPON CALL FOR TYPEOUT
§95] s #$TYPOC---ENTER HERE FOR TYPEOUT OF R 16 BIT NUMBER
5952 - #CALL :
5953 s MOV NUM, - (SP) - :NUMBER TO BE TYPED
E‘% 'y TYPOC :1CALL FOR TYPEOUT
5956 011200 01764 000000 $TYPOS: MOV J(SP),-(SP) :PICKUP THE MODE
5957 011204 116667 000001 000211 MOVB  1(SP).SOFILL ,,Lono ZERO FILL SWITCH
6958 011212 112667 000207 MOVB (sp)+ SOMODE+1 ; ;NUMBER OF DIGITS TO TYPE
6959 (11216 062716 000002 RDD 2, (SP) : SADJUST RETURN RDDRESS
€960 011222 O000MN06 BR sr?Pon
5961 O01j224 112767 000001 000171 S$TYPOC: MOVB  s1,SOFILL +sSET THE 2ERO FILL SWITCH
5 gxxeaa 112767 000006 000165 MOVB 6. SOMODE+] :2SET FOR SIX(b) DIGITS
g 11298 112767 00000S 0C0ISY STYPON: MOVB &S SOCNT .,ser THE ITERATION COUNT
594 011246 010346 MOV R3.-(SP) VE R3
€965 011250 010446 MOV R4, -(SP) ,,snvz Rq
€966 011252 010546 MOV RS’ -(SP) :SAVE R
£967 011254 116704 000145 MOVB sohoo£+x RY SiGET ruz NUMBER OF DIGITS TO TYPE
£968 011260 0OSHOM NEG
£969 0l1c62 062704 000006 A00 ns RY : sSUBTRACT IT FOR MAX. RLLOWED
5970 011266 110467 000132 MOVB  RY,SOMODE ::SAVE IT FOR USE
5971 011272 116704 000125 MOVB  SOFILL,RY : +GET THE ZERO FILL SWITCH
£972 011276 016605 000012 MOV 12(SP) RS $3PICKUP THE INPUT NUMBER
£973 011302 0OS003 CLR R3 CLEAR THE OUTPUT WORD
5974 oxlggz 006105 18: ROL RS ,,ROTRTE MSB INTO "C*
€975 011 000404 BR 38 260 DO MSB
5976 011310 006105 28: ROL RS : :FORM THIS DIGIT
€977 011312 006105 ROL RS
£978 011314 006105 ROL RS
€979 011316 010503 MOV RS, R3
€980 011320 006103 3s: ROL 3 :+GET LSB OF THIS DIGIT
5335 011355 105367 000076 DECB  $OMODE 3 TYPE_THIS DIGIT?
g 011 100016 BPL 78 :BR_IF NO
5383 011336 042703 177770 BIC $177770,R3 .,ccr RID OF JUNK
€984 011334 001002 BNE 4§ s 1 TEST FOR O
€385 011336 005704 TST RY : s SUPPRESS THIS 0?
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DEKBRB. P11 8INARY TO OCTAL (RSCII) AND TYPE
5986 011340 001403 BEQ 5§ .:BR IF YES
€387 Q11342 005204 4§: INC RY ::DON' T SUPPRESS ANYMORE G'S
5988 011344 052703 000080 BIS 2'0,R3 : :MAKE THIS DIGIT ASCII
5989 (011350 0S2703 0000N0 c§: BIS 8’ 'R3 : +MAKE ASCII IF NOT ALREADY
€990 011354 110367 ODCCOMG MOVB  R3,8% - :SAVE FOR TYPING
§991 011360 104400 011420 TYPE 8 2160 TYPE THIS DIGIT
6932 011364 105367 000032 73: DECB  $OCNT + 1COUNT BY |
5933 011370 003347 BGT 28 :+BR IF MORE TO DO
5934 011372 002402 BL 68 s 1BR IF DONE
5935 011374 005204 INC RY : s INSURE LAST DIGIT ISN’T R BLANK
599 011376 DOO79M BR 2% ::G0 DO THE LAST DIGIT
€997 (011400 012605 6S: MOV (SP)+,RS s 'RESTORE RS
5938 011402 012604 MOV (5P)+,RY : 'RESTORE RY
5939 011404 012€03 , MOV (SP)+ R3 : 'RESTORE R3
6000 011406 016666 000002 00000 MOV 2(SP) 4(SP) ::SET THE STACK FOR RETURNING
6001 Ol1414 012616 MOV (SP}+, (SP)
6002 011416 000002 RTI s s RETURN
6003 011420 000 : .BYTE 0 : :STORAGE FOR ASCII DIGIT
600N 011421 000 BYTE O :: TERMINATOR FOR TYPE ROUTINE
6005 011422 000 SOCNT: .BYTE O ++OCTAL DIGIT COUNTER
6006 011423 000 SOFILL: .BYIE O :1ZERO FILL SWITCH
6007 Oll44 000000 SOMODE: .WORD O : :NUMBER OF DIGITS TO TYPE
6008 s s O R R R R R R AR
%i? .S8TTL CONVERT BINRRY TO DECIMAL AND TYPE ROUTINE
6012 : #THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIGIT
6013 +¥SIGNED DECIMAL (RSCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
6014 s ¥NUMBER 1S POSITIVE OR NEGARTIVE A SPACE OR A MINUS SIGN WILL BE TYPED
6015 : #BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
6016 : ¥REPLACED WITH SPACES.
6017 s #CALL :
6018 sk MOV NUM, - (SP) . sPUT THE BINARY NUMBER ON THE STACK
£019 T TYPDS :1G0 TO THE ROUTINE
6021 011426 STYPDS:
6022 011426 010046 MOV RO, -(SP) - :PUSH RO ON STRCK
6023 011430 010146 MOV Rl.-(SP) s 1PUSH Rl ON STRCK
6024 011432 010246 MOV R2, -(SP) 2 PUSH R2 ON STACK
$00S 011434 010346 MOV R3,-(SP) 2 1PUSH R3 ON STACK
6026 011436 010546 MOV RS’ -(5P) s :PUSH RS ON STRCK
6027 011440 012746 020200 MOV 120200, - (SP) :+SET BLANK SWITCH AND SIGN
6028 011444 016605 000020 MOV 20(SP} RS ::GET THE INPUT NUMBER
$029 011450 100004 BPL 1S :18R IF INPUT IS POS.
6030 011452 005405 NEG RS : 'MAKE THE BINARY NUMBER POS.
6031 O1i454 112766 0000SS 000001 MOVE  #°-,1(SP) : 'MAKE THE ASCII NUMBER NEG.
6032 011462 18: CLR RO =+ ZERO THE CONSTANTS INDEX
6033 011464 012703 0l1642 MOV #3DBLK,R3 2 :SETUP THE OUTPUT POINTER
6034 011470 112723 000040 MOVB &' ,(R3)+ ::SET THE FIRST CHARARCTER TO A BLANK
6035 011474 005002 2s: CLR R2 s sCLEAR THE BCD NUMBER
6036 011476 016001 011632 MOV SOTBL(RO),RL  ;:GET THE CONSTANT
6037 011502 160105 3s: Sus R1,RS s tFORM THIS BCD DIGIT
6038 011504 002402 BLT 4§ ::BR IF DONE
6039 011506 005202 INC R2 ++ INCRERSE THE BCD DIGIT BY |
6040 011510 000774 BR 3 -
g041 011512 060105 4S: ADD R1,RS ::ADD BACK THE CONSTANT
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DEKBRB.P11 CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
60M2 011514 00S702 8T R2 : sCHECK IF BCD DIGIT=0
8043 011516 001002 BNE c§ : :FALL THROUGH IF O
6044 1xseg 1 769 ISTB  (5P) “ETI&? oognc LEADING 0'S?
28‘15 llgq 1 BMI 7% +3BR YE
6 011 106316 . 5§: ASLB  (SP) : 1MSD?
6047 011526 103003 BCC X3 ::BR IF NO
6048 011530 116663 000001 177777 MOVB  1(SP),-1(R3)  ::YES--SET THE SIGN
6049 011536 052702 000060 63: BIS '0,R2 : MAKE THE BCD DIGIT ASCII
6050 011542 052702 000040 73 B1S 8’ R2 : 'MAKE IT R SPACE IF NOT ALREADY A DI
6051 011546 11022 MOVB  R2,lR3)+ P PUT THIS CHARACTER IN THE OUTPUT BU
6052 011550 005720 15T (RO)+ : 2 JUST INCREMENTING
£053 01155 020027 0CO0010 CMP RO, 810 : $CHECK THE TABLE INDEX
6054 0115Zo 746 BLT 2§ 2260 DO THE NEXT DIGIT
8055 011560 003C.. BGT 8g 1260 TO EXIT
60S6 011562 368502 MOV RS, R2 $:GET THE LS?
6057 011564 764 B8R 63 ::GO CHANGE TO ASC!I
0S8 011566 105726 eg: TSTB  (SP)+ s 1WAS THE LSD THE FIRST NON-ZERO?
6059 011570 100003 8PL 9§ 11BR IF NO
60B0 011572 116663 177777 177776 MOVB  -1(5P),-2(R3) ::YES--SET THE SIGN FOR TYPING
6061 011600 105013 9¢: CLRB  (R3) ::GET THE TERMINATOR
6062 011602 012605 MOV (SP)+,RS :1POP STACK INTO RS
6363 011604 012603 MOV (SP)+.R3 s 1POP STRCK INTO R3
6064 011606 012602 MOV (5P)+.R2 : :POP STACK INTO R2
6065 011610 012601 MOV (SP)+ RI :1POP STRCK INTO RI
6066 011612 012600 MOV (5P)+'RO :*POP STACK INTO RO
6067 011614 104400 O0l1642 TYPE $DBLK : 'NOW TYPE THE NUMBER
6068 011620 016666 000002 000004 MOV 2(SP),4(5P) : 1RDJUST THE STACK
6069 011626 01261k MOV (SP)4. (SP)
6070 011630 000002 RTI s :RETURN TO USER
6071 011632 023420 $DTBL: 10000
6072 011634 001750 000.
6073 011636 000144 100.
6074 0i1640 000012 10.
6075 0il642 00O0O0M $DBLK: .BLKW 4
Eg;% H ;llllll*l!il*i*i*ii*!******l*ili******i*i***ii*****!*i**i!l*****
%g;g JSBTTL TRAP DECODER
6080 s #THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP” INSTRUCTION
608] : ¥AND USE IT TO INDEX THROUGH THE TRAP TRBLE FOR THE STARTING ADDRESS
£082 :%0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
gggg :%G0 TO THAT ROUTINE.
£085 011652 010046 $TRAP: MOV RO, -(SP) + :SAVE RO
6086 011654 016600 000002 MOV 2(8P) RO : $GET TRAP ADDRESS
6087 011660 005740 ST -(RD) : 1BACKUP BY 2
6088 011662 111000 MOVB  (RO).RO s 2GET RIGHT BYTE OF TRAP
§089 011664 016000 011672 MOV STRPAD(RO),RO  ;:INDEX TO TABLE
ggg? 011670 00C200 RTS RO ::G0 TO ROUTINE
6032
2833 .SBTTL TRAP TRBLE
6095 : ¥THIS TABLE CONTAINS THE STARTING RDDRESSES OF THE ROUTINES CALLED

; #BY THE “TRAP* INSTRUCTION.

GIT
FFER
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DEKBAB.PI1 TRAP
6098 . RUUTINE
6099 : eecmee=
bl 8112?5 $ TRPAD:
6101 011678 010784 STYPE  ;;CALL=TYPE TRAP+0(104400) TTY TYPEOUT ROUTINE
6102 Ol1&74% 01122y $TYPOC ;;CALL=TYPOC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
6103 011676 011200 §TYPOS ::CALL=TYPOS  TRAP+4(104404) TYPE OCTAL NUMBER (NO LEADING ZER0S)
61084 011709 9011240 $TYPON ;:CALL=TYPON  TRAP+b(104406) TYPE OCTAL NUMBER (RS PER LAST CALL)
6105 011702 011426 $TYPDS ::CALL=TYPDS  TRAP+10(104410) TYPE DECIMAL NUMBER (WITH SIGN)
106 011704 011704 SUBTAB: .WORD .
8107 0C0001 -END
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DEKBRB.PI1!
) = 000107

RDgsg 001544
RD 002250
RFTER  006S72
ASLRO 001656
ASRRO 001730
BRD 005140
8401 00S432
BICRD 002176
BISRO 002220
BITRO 002152
BIT0 = 00000I
BIT0O = 000001
BITOl = 000002
BITO2 = 00OOOCY
BIT03 = 000010
BITOM = 000020
BITOS = DOJCYO
BITO&6 = 000100
BITO? = 000200
BITO8 = 000400
BIT09 = 001000
BITI = 000002
BIT10 = 002000
BIT1l = 004000
BITi2 = 010000
BIT13 = 020000
BITIY = 040000
BIT1S = 100000
BITe = 000004
BIT3 = 000010
BIT4 = 000020
BITS = 000040
BIT6 = 000100
BIT? = 000200
8IT8 = 000400
BIT9 = 001000
BPTVEC= 00001M
CARCHVE= 000114
CLRRO 001460
CMPRO 002316
COMRO 001524
CONTRL= 177746
CPUERR= 177766
CR = 000015
CRLF =

= 000200
DECRO 001614
DISPLR= 177570

35408
Y083
4eSls
44938
Yoo, 8
S0S2s
S2888
S5474
2s07
3118
4994
2956
2983

cs

b#

Ot Pt s et Pt Pt Pt Pt Pt [FUL) Ot Pt P Pt Pt Pt Pt Dot B et Pt Pt Pt P

GV AoV IaVIaV AN Ul o ol loNieolablaWloV obia Rl oW o8l adloflablo ¥l VEatlai] ]
mwwwu.cf. £ L0
[ _J

354cs
40844
42658
44944
47658
SOS3%
53278

35304
41194
42864
45408
47664

4859

2874
3145
2898
5818#%

$930
5930
2935

35924
412gn
43038
45418
48048
SO8cs
53748
S5684
91ls
1224
s018
29604
29874
4308

3095s
31078
3082#

4381
5372

28764
31474
2900%

29374

36574
41374
4304 #
45964
48054
S118%
5375

4405
5377

2889
e9le

2949
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CROSS REFERENCE TRBLE -- USER SYMBOLS

36598 3725
41398 41608
Y3448  434Ss
4O978 46338
48708  4B872#
51138  S164s
S408% 5409
Se4SH

Y458 4489
S450 S4BY

i
i
He3us
49284

51658
S4S1is

4559

39124
42068
43858
46838
49298
S2084
S4524

4628

3970s
4207%
4409
4eB84#
49494
ScI98
4874

4660

4735

4014#
42328
44598
Y7128
50014
S2474
S521#

4847

401S#
42508
Y4604
47364
S002s
52878
55228

4948
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IUTES

DEKBRB.PI!
CUM = 000007
EMTVEC= 000030
ERRVEC= 00000M
ER2S 003656
FORKR 003366
GNS = EREEER
G000 005120
GRALT 002354
GRR2T 002410
HIADRS= 177742
HITMIS= 177752
HT "= 000011
INCRO 001634
I0TVEC= 000020
17 006420
IUT 004304
IUT100 007512
IUT101 007556
IUT102 007636
IUTI03 007670
IUTI0N 007736
IUTi07 010112
IUT2Y 003334
IUTeS 003430
IUT26 003524
1UTe7  DO365M
IUT32 009426
1UT33  DO4S0M
IUT38  00Y630
IUT3S 004710
IUT36 004732
IUT37 004754
IUTH0 005020
IUT4]  0OSOSH
IUT42 005076
IUT43 005126
IUT44 005220
IUT4S 005302
IUT4e 005330
IUTY?  COSH1M
IUTS0 005460
IUTS]1 005536
JUTS2  00SE
IUTS3 005706
IUTSE 005776
JUTSe  00E0RM
JUTS? 006060
IUTED  BOB116
IUTE]  0OB144
1UTe2  0OB344
fute3  0O064EM
IUTe4  00ES12

35408
42504
47364
52874

35908
ot
T
S678%
S770%

35554
S809
4287
31894
32084

5891
2345
4900s

43044

36578
43038
4B04s
G374#
S679x

5816
2205
3224
5930
2946

4902

37258
43448
48708
54084

6101

23484

39128
43844
49284
S4Sis

6102

236l

L10

39708
44098
HQH;I
S4874

6103
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CROSS REFERENCE TRBLE -- USER SYMBOLS

40148
4459

G2t

6104

40838 41198
Y4938  4SHOs

i 22

6105

41378
4S9bs
S1188
S64y4s

41608
46334
S1b4s

Ye0bn
Y6838
S2084

Y231s
Y7118
52468
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DEKBRB.P11

1UTeS 006722
IUT6? 006750
IUT70 007004
IuT?1l 007062
JIUT?e 007136
IUT?73 007176
IUT74 007250
IUT?S 007312
IUT?6 007374
IUT?77 007436
JMPT0 006002
JMPIRD 00S032
JMP2RD 005056

KDPARD= 172360
KDPARI= 172362
KDPAR2= 172364
KDPAR3= 172366
KDPARY= 172370
KDPARS= 172372
KDPARb= 172374
KDPAR7= 172376
KDPDRO= 172320
KDPDR1= 172322
KDPDR2= 172324
KDPDR3= 1722326
KDPDR4= 172330
KDPDRS= 172332
KDPDRE= 172334
KDPDR7= 172336
KERSTK= 001100
KIPARO= 172340
KIPARL1= 172342
KIPAR2= 172344
KIPAR3= 172346
KIPARY= 172350
KIPARS= 172352
KIPARG= 172354
KIPAR?= 172356
KIPDRO= 172300
KIPDRl= 172302
KIPDRZ2= 172304
KIPDR3= 172306
KIPDRY= 172310
KIFDRS= 172312
KIPDRb= 172314

KIPDR?= 172316
KSP  =%000006
LF = 000012
LORDRS= 177740
MAINT = 177750
MAPHO = 170202

MAPHOO= 170202
MAPHO1= 170206
MAPHO2= 170212
MRPHO3= 170216
MARPHO4= 170222

M10
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CROSS REFERENCE TRBLE -- USER SYMBOLS

S0534
SO8Ss
S1134
S1658
€209%
S2474
52884
53294
53758
S409«
4682

4204

4230

23254
23cb#
23274
23288
23294
23304
23314
23324
23034
23044
23058
23064
23074
23088
2309%
23108
20424
23144
23158
23164
23174
23184
23198
23208
232ls
ccI2H
22934
I ral,
ce3Se
22364
2eg74
22384
22998
20764
20St#
2lbbt
21704
24098
23458
23474
23498
23514
23534

46864
Yol
Y2344

5330




MAPHOS=
M3PHOB=
MAPHO?=
MAPH] =
MAPH10=
MRPHL1=
MAPHlg=
MAPH13=
MAPH1Y=
MAPH1S=
MAPH16=
MAPH17=
MAPH2 =

DEKBRB.P11

170226

170310

23554
23574
23594
c4lle
23618
23634
23654
23674

g4el

2423
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KBRB.Pil CRISS
NAPL23:
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T
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8
X
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3727
5905+

3743
4608
691c#

3750
4860*
0326+

3968
4875#

3980#
8326

yEYyo#
S837»

N1
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. DEKBRB.P11 CROSS REFERENCE TRBLE -- USER SYMSOLS

FOINT  00S634 4592 4599

POINT1 006350 <840# 4853  4B75a

POINT2 007064 S163 51678 5189

POSERR 003526 3bbes  3bbb  3BB2 368G

PRO = 000CO0 20828

PRl = 000040 2083s

PR2 = 000100 20848

PR3 = 000140 2085s

PRY = 000200 2086e

PRS = 00020 c08”8 SBOLl 5879

PRE = 000300 c088s 5771

PR7 = 000340 20898 S44b  SB4l 5652  SBS3  S&7B

PS = 17777% 20478 2048

PSH = 177776 g%?: 365  41p9  4BSS 4999  SeOls SeO04  SBO6  SB0B  S6IS  SBS!  Sk7e+  S702

PWRVEC= 000024 2lS4s

RESVEC= 000010 2l49s 5680% S737#

ROLRO 001700 2%8 2%3 2970 2972

RORR] 001572 %2l 2922 2923 2925s 2938 2988

ROUTO 002330 3174¢ 3178 3181

ROUT1  0O23¢+ 31938 3197 3200

ROUTZ2  DO24c0 32128 3216 3219 _

RO  =40000C0 206ble 2069  2871% 2BB0% 2883  =B92% 2895k 2904%  2906%* 2915% 29i7% 2920% 2923
2932%¢ 2941%# 2943¢ 2952% 2955% 2964*  29bx 2967% 2976%# 297B% 2979% 2982% 299l
2994%  3003# 3JS# « 3017+ 3018# 30z21% 3029% 3031% 303°2% 3038# 304cs
30S1s 30S3% 30S4# 30S7% 3064 3074 3077  3086%  3087% * 3099+ 3100% 3102%
31l1# 3113%  3114% 3117# 3126# J127% 3130% 3139 3l42  3170% 3172  J17N# 3176
1 3189+ 3191 3183 3195 3203 3208 3210  32lex 3214 3263% 3265
3269 3273+ 3289% 3291 1 3315% 3317 3321
3325+ 3331  334i® 3343 3347 3351+ 3357 337 3373  3377%

3383 * 3403% 340S 3409  3420%  342i® 3422k 423k MM
342S#  342b# 3u27# 34B*  3429%  3430® 3431k 3H432E 4 4 J43ISk  J436E JUI7#
3438%  439%  J440#  3441¥  34yew 3444 3448 3452 3
3470 3M71  ¥75 79 3480 344 3488 3489 3493 3510 351l 3810k

3613% 3S14s  3S15%  3S1e# 3S17%  3530# 36BS#  36SS#  3723%  3778% 3967%  4OOS#
4079%  4114%  4]133%  41SEx  4202% 4229%  H24BE  H279%  H339%  HI79k  HMOME  H4NZR YNB7#

SS43¥ GOhl# ©5578% GSe00% SbI9 Sb7oF G7B3%  5BON 5811  5844E 5847 %
| 5895  Seg3+ 6022 B0 B0  BOS2  BOSI  EOses EUBS  GOse+ 6087 BOBSe G089
RI  =%000001 20628 2070 3171 3175% 3183 3184 3195k 32I4F  3226% 3220%  3264e 3265 3269
3274% 3275 3279 H43s 3444 3W4B 3802 3603% 360N 36708 3732k 73 3736k
3736 3744 3746 3747 3751 3753k 3754 3780% 3781k 3782 3786 3787  3788%
3795« 379%» 3800% 30901# 3807% 3808e 3809 38108 3\I4 3815% 3916* 3|I7E 3823

3826 38264 3830% 3831¥ B3¢ 3833w 3840% 1¥ 3842  384er  3847H
3898+ 38438 3855% 3857% 20bbk  3gb7¥  3N6BE 3963k 3075k 39764  3B77%  397BF 3884
38aSe 3886+ ¢ 3919 3945¢ 3946  3951¥ 3977% 3978%  HO0SF 4020+

S169  Se03s  S204 S205% S206# 5210  S212  S243®  S244  S24S# 5248 5284¥ 5289
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S326* 5330* S34l 8373 S376% 5377 5379 S4B6# S4B89% S490  S4%2  5S20% 5523
SSe4# 5569  S5@l# S58B4 St02#  SEO0M St0c¢ 5608  Sel3s tSBiS 8023  6036% 6037

POP 11 “0 <PU DIRGN
JENBRB. P (v

6041  BJs5s

RIO  =+000000 20638

Rl  =x000001 20708

RI2  =vD0O0C2 20718

Ri3  =000003 20728

R14  =%00000Y 20738

RIS  =<00000S 0748

R2.  =:000002 20638 2071  3176# 3190 3194¢  3202% 3203* 3246¢ 3248+ 3290¢ 3291 3295  3300%
3301 3305 3452 3453 457 3733 3745 3I7ses  3794s 3800 3809 3816 3825
3832 3841 398  39Y6e 3950+ 3951 4006 4OIE 4030 404 4039 4OEOe 4082
4OBS  420S% 4209 4437  4g47e 4898  4BSOr  4ESle  4ES2e  4gS4s  4gSHe 4874 4903
4397 SOON4 G022 5265+ 5289  Ge%2 6024  6OSH 603% 6092  EO4M  60SO+  60SI

R3  =%00Ca03 2064s 2072  3227% 3230 3234 33le* 3317 3321 332w* 3327 3331 MBI 462

401l% 40I2s 4017 4733 4734 473Gk 4738 4858  4BB0  4Bh 4998  50CE

3460
5013: SOl4  S96M $973%  £979% £980% S983% S988# 5989% 5990 5999¢ 6025 6033+

603

Ry =+000004 20658 2073 3209% 3213% 3221% 3222% 334eR  33M3 3347 3352 3353 3357 3470%
3471 3475 3586%  360l# 3606 3622 4234#  4287% 4BS3*  4BSY 4859* 4868 4875
488S® 4886 489S* 489 S081x 5082 5083 5086 S768% 5965 S%%7% 5968¢ 5963

RS =%00CC0S 20668 2074 3228% 3238 Jeycs  33%8* 3389 3373 3378+ 3379 3383 3479% 3480
3484 3531% 3S32% 3533 3534 3535#  3C3oé 3537 3538% 3539 3BHI Jou4b# 3552+
JSS3% 3857% 3587% 3588#  3593% 3604 3608 3615 3656% 3660% 3669% 3670 3671

3920
3936 3938% 3939 3943 39%8% 3972 3976% 3978 3980 4007% 4008 4012 Yo16%
4017 4019% 4021% 4022 4029% 4030 4032%  4034®  NOS2* 4053 YOoe4®  4Y0B8ls 4082
40S0®  N091%  41IS® 4117 4i18% 4121 Y134% 4136 Y140 4158% 4159% Y4162 Y164
4166 4oo4x 4205 4208 4209 4o30% 4233 Y34 YoBl# 4288 4301#% 4302% 430S#

4386 Y406% 4407  440B8%  4H]] Y450% 4451 HY4S4%E Y455 H456%  4457%  H4EI® 4463
4488%  Y490*  HHGI®  H4SS Y497% 4498 4537%  4539% 4542 4YS4SH 4546 4553+%  4Skl

4635
4660%  46bl] 4obo#  Hbb3®  4bbb 4682%  468S 4707% 4709% 4710% N713%  N730%  47320%
4738% 4746 Y7box  N763%  4767% 4768%  4BOl®  4B02* 4803 4806 4g4S#  4B48®  4B73
4886 4923% 424#  NH930 4945k 494G YO947&  4O4B8#  4951#  H9S2 49938  499%5x  49%#
S003%  S00S S027%  S030% 5031 S049% S050% S0Si#  SOS4#  SOSS S117&% Sle0® §l2l
5123 5129 6137% Sle2® S163% 5166 S20l# 5202 So04s  S207%  £210 Se4er  Sau8
S2sl ScB2% 5283 5325¢# S330 S370% 5371 5372% 5376 S40b#* S407# S4I0% SH1l
S413 SH49%  S4SO¥  S4G3®  S4ES# 5489 S519# 5523 5545# 5549 SSk2# 5569 S579#
SsSB4 Se43% SpSi®  SES2% 5653 S9%6 S972%# 5974% 597b% 5977% 5978% 5979 5997

RSOV 003S10 3605 36228

Rb =2000006 geg;l 2078  3247% 3249  3253% 339 3395 3399 3404 340S 3409  3488%  3u89
R7 =7000007 20688 2079
SBCRO 001752 2395 29% 2997  2999% 30l4
= 172260 cc8ls
SDPHR1= 172262 22828
SOPAR2= 172264 22838
. SDPAR3= 172266 )
SOPARY= 172270 22858

SOPARS= 172272 ccBes
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SDPARG= 172274 22678

SOPAR7= 172276 22888

SOPORD= 172220 22598

SOPDRI= 172002 22608

PORo: 175559 22618

SDPDR3= 172226 22628

SDPORY= 172230 22638

SDPDRS= 172732 2248

SDPDRR= 172234 22658

SDPOR?= 172236 22668

SEGENC 010470 §775 57938

H 172240 22708

SIPARI= 172042 22718

SIPAR2= 172244 22728

SIPAR3= 172246 22738

SIPARY= 172060 20748

SIPARS= 170352 22758

SIPARR= 172254 20768

SIPRR7= 17205k 20778

SIPDRO= 172200 22488

SIPDR1= 170902 22498

SIPDR2= 172204 22508

SIPDR3= 175206 22518

SIPORY= 172210 2e528

, SIPDRG= 17222 22538
SIPDRB= 172214 22548
| SIPDR?= 179216 22558

GIZEWI= 177782 21738

SIZELO= 177760 21778

SKIP 005122 B2  u284e

5P =x000006 20758 2076 2077 2078  3497%  3498% 3499
3506# 3507¢ 3508% JS4B# 3599  3oohe 3686
H4S1# YNGR  HYS3IE  Y4EGER  NNE2® YE30% 4532k
4830  4932% S0IB  5329% 5337 5345 SHHSH
5691 5695  57e5¢ G773 5274 S@las 5883k
5893 5895 5893  B5901# 5903« S911¥ 5915
6963« Sop4s 5965k S9ep¥ 5972 5997 5998
BO2S* BOH* B027* 8028 603 BONY  BOMEH
6065 6066 6068 6OG9* 60BS* 6086

SR = 177572 21978

SR = 177574 21388

S Tt 53004

2 /000000 20778

8Tack = 001100 g4l 22 2043 20W 4280 4415 44e2

START ~ 00j202 26288

STKLMT= 177774 20498

SUBRD 002274 3131 3132 3133 31358 3148

SUBTAB 011704 3731  bloes

SUPSTK= 000700 20438

002000 3009 3010 3011 3013 3027

SR = 177570 205is 2052  5793#

SW0 = 000001 21178

SWR0 = 0000D] 21078 2117

SW0l = 000002 21068 2116

Swd2 = 000004 21058 2115

3500#
4218#%

SY4ye#
c88Y
g919
5999
6048

4530

4659

4844

3503%
Yi41S*
46559%
Sb41#

59S6#
b022%
6062

5640

5677

3505*
NYY49%
YEY Y%
SB77%

5958

6024#*
6064

5765

r-....—-_._. B R e i
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3403 = 000040 21048 2114
= 000020 21038 2113
SHOS = 0000NG 21028 2112
SW0b = 000100 210Is 2111
SW07 = 000200 21008 2:10
SW08 = 000400 2093 2109
Su03 = 001000 2098s 2108
SWl = 000002 21168
SW10 = 002200 20978
SWil = 004000 20368
SWi2 = 010000 20958
SW13 = 020000 20344
SWI4 = 040000 20938
SWiS = 100000 20924
SW2” = D0oo0Y 21158
SW3 = 0000ID 21148
Sid = 000020 21138
SS = 000OYD 21128
Swb = 000100 21118
SW? = 000200 21108
Sug = DOOYO0 21098
SW3 = 001000 21088
SXTRO ~ 00202Y 3022 3023 3024 30268 3035
SXT2_ D000 30348 3048
SYNC24 003332 35508
SYNC2S D026 35908
SYNC2® 003522 36578
SYNCZ? 03650 37268
SYNC31 DON302 39128
SYNC32 DO4H2Y 39708
SYNC33 D04502 40148
SYNC  DOY626 40838
SYNCIS  DO4706 41138
SYNC3 004730 41378
SYNCI? 04752 41608
SYNC4O 005016 42068
SYNC4! 005052 42318
SYNC42  DOSO7M 42508
SYNCY3 005124 42858 43038
SYNCWH 005216 43448
SYNCYS 005300 43848
SYNC4h 005326 44098
SYNCH7 DOGH12 44538
SYNCSO 005455 44338
SYNCS] D055 45408
SYNCS2 005630 45968
SYNCS3 005704 46338
SYNCS5 005774 46338
SYNCSH 006022 §7118
SYNCS7 D060SE 47368
SYNCEO 006114 47b58
SYNCb1 00B1H2 4B04s
SYNCE2 006342 4gS7 48708
SYNCE3 D0EUES 4328y
SYNCE4 006510 43498
SYNCES 006570 50018
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SYNC6E 0067
SYNC6? 006746
SYNC70 007002
SYNC71 007060
SYNC72 007134
SYNC73 007174
SYNC74 007246
SYNC 007310
SYNC?6 007372
SYNC77 007434
SYNIOO 007510
SYN101 007554
SYNIO2 007634
SYNIO3 007666
SYNIOY 007734
SYN107 010110
SYSTID= 177764
IBITVE= 000014
TESTCC 003410
TKVEC = 000060
TPVEC = 000064
TRAPVE= 000034
TRTVEC= 000014
ISTRO  0Q1S0Q
1511 001240
IST10 001370
ISTI00 007456
IST101 007530
IST102 007600
IST103 007644
ISTION 007700
ISTIOS 007744
1ST106 010006
157107 (010066
IST11  001M10
TST110 010140
TST111 010380
I1STle 001430
IST13  DOlu442
TSTIN 002320
TSTIS  D02S26
15716 002566
15717 002626
1572 00i226
15720 002666
1ST21 002726
15722 002766
15723 003026
IST24 003306
1ST2S  00341M
15726 003S16
1ST27 003646
TS73 0Cl246
TST30 003742

S0S52s
S084s

3784

Se06#
cBess

S459
S497

Se17
5655

5693
5779

3271
3491

3323
3349
3401

3567
3610

3741

Gll

03-NQv-76 11:18 PARGE 138
CROSS REFERENCE TABLE -- USER SYMBOLS

S834#
2901

Se22

S697  S704 5709
§783 5786 5790

3e7? 38l 3446
M

95
3303 3307
3329 3333
3355 3359
1 3385
3407 341l

3613 3617 3620
3684 3688 3695
3759

5714

3450

Jba4
3698

5718

3455

3702

5722

3459

3707

5726

3464

5729

3468

5732

3473
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TST31  0QY27™4 3888 3909
TST32  00YN16 3%78 3374
15133 004460 3982  400S
TSI 00uB12 4035  4079%
15135 DO4E70 40B? w4l
TST36  OO4716 4122 41338
75137  OON740 4191  415Be
TSTH 001270 2697 271l
TSTHO 005004 4165 4202
TST4]  0OSOW 4217 42298
TST42 005066 4235  4ouBs
TST43  00S1OM 42798 4290
T44  OBS202 4317 4339
TSTHS 005262 4364  4379%
TST4  DOS310 4387 4404w
TST4? 005352 4312 44478
1STS 001312 2722 2736
TST50  DOSHYN Y469  44B7S
18751 005476 449 4529
15752  00S12 4S44 45308
15153 005660 4609 46268
ISTS4 005<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>