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ABSTRACT 

QOEKBA/B ARE PROGRAMS DESIGNED TO DETECT AND REPORT LOGIC 
FAULTS IN THE PDF 11/70 CENTRAL PROCESSING UNIT. THEY 
CONSISTS OF 210(8) INOIVIDUAL TESTS CAREFULLY DESIGNED 
AND SEQUENCED TO DETECT AND ATTEMPT TO IDENTIFY LOGIC 
FAULTS AT A MINIMUM HAROWARE/SOFTWARE LEVEL. THESE TESTS 
Bec ou” PARTITIONED INTO TWO STAND-ALONE PROGRAMS AS DESCRIBEC 

A. BRSIC INSTRUCTION TESTS 

DEKBA CONSISTS OF A LOGICALLY SEQUENCED SET OF INSTRUCTION 
TESTS DESIGNED TO VERIFY THE INTEGRITY OF THOSE INSTRUC- 
TIONS AND LOGIC OPERATSONS USED BY THE UTILITY ROUTINES 
TART A eRoN TOE ERROR REPORTING AND SCOPE LOOPING FACILITIES 

THIS PROGRAM CAUSES THE PROGRAM TO 
S_INDICATING THE 

ANY FAULT DETECTED IN 
“HALT” WITH THE CONSOLE ADDRESS LIGHT 
ERROR PROGRAM COUNTER HE CONS°LE DATA LIGHTS SHOWING 
THE TEST NUMBER (FOR TESTS 24 AND ABOVE). ARODITIONAL 
FRULT IDENTIFICATION INF TION IS AVAILABLE IN THE PRO- 
GRAM ANNOTATION FOR THE FAILING TEST. 

T IF THE PROGRAM HALTS AT LOCA +04 6 OR le (ADORESS LIGHTS 
QF 10 OR 14) THE PROGRAM ANNOTATION FOR THE INDICATED 
TEST NUMBER, SHOULD GIVE A CLUE TO THE 
PROBLEM. 10 LOOP ON THE ERROR THE HALT MUST BE REPLACED 
BY THE OCTAL CODE SHOWN IN THE cone Nt FIELD OF THE HALT 
AND _THE PROGRAM RESTARTED AT 200, OR THE START ADDRESS OF THAT 
PARTICULAR TEST. 

B. AOVANCED 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 11770 IN- 
STRUCTION REPERTOIRE. THE LOGIC TESTS VERIFY Suen THINGS 
AS: 1) THE INTERNAL REGISTERS: 2) REGISTERS ser 1: 3) 
INTERNAL INTERRUETS; 4) BUS REQUEST LEVELS 4, 5, AKD 6; 
S) INTERNAL TRAPS, AND ABORTS: 6) OUTER NODE "Selec TION 
AND 7) EXTERNAL AL Tops AND RBORTS. EACH TEST IN rare 
PROGRAM CALLS A “SCOPE LOOP” UTILITY THAT FACILITATES USER 
CONTROL OF TEST SELECTION AND EXECUTION VIA THE CONSOLE 
SWITCH REGISTER. 

UPON DETECTION OF A LOGIC FAULT EACH TEST IN THIS SECTION 
CALLS AN “ERROR SERVICE” THAT REPORTS IT AS HARD COPY ON 
THE CONSOLE TERMINAL Or VICE. THE ERROR SERVICE ROUTINE 
ALSO FACILITATES USER CONTROL OF THE PROGRAM SEQUENCE VIA 
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2.1 

2.2 

2.3 

3.1 

ONSOLE SWITCH REGISTER OPTIONS. AFTER REPORTING THE ERROR 
HE PROGRAM CONTINUES ON ITS NORMAL SEQUENCE UNLESS MOO- 

TRIED BY THE USER ACTIVATING THE "HALT ON ERROR™ SWITCH 

C. IMPORTANT NOTE 

THE PROGRAM ANNOTATION IN DEKBA AND THE TYPED ERROR REPORTS 
IN DEKBB ARE BASED UPON THE KNOWLEDGE THAT ALL PREVIOUS 
TESTS WERE FAULTLESS 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 MESSAGE CONCLUSION 
HAS BEEN PROVEN BY PHYSICAL FAULT INSERTION (ONE SIGNAL 
STUCK kw 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 
LA3O OR EQUIVALENT TERMINAL 

DEKBA REQUIRES 16K TO LOAD AND RUN 
DEKBB REQUIRES 16K TO LOAD AND 3eK TO RUN 

PRELIMINARY PROGRAMS 

DEKBA REQUIRES THAT TWO INSTRUCTIONS WORK: 
“BR” AND “HALT” 

DEKBB REQUIRES THAT DEKBA RUN 

LOADING PROCEDURE 

BOTH DEKBA AND DEKBB ARE LOADED FROM THE XXDP MEDIA. 
REFER TO THE XXDP MANUAL FOR FURTHER INFORMATION. 
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193 u. STARTING PROCEDURE 
i 
198 
137 4.1 CONTROL SWITCH SETTINGS 
199 
200 SEE 5.1 
592 4.2 STARTING ADDRESS 
a 
504 e an 
207 4.3. PROGRAM AND OPERATOR ACTION 
509 
210 A. DEKBA 
512 1. LOAD PROGRAM INTO MEMORY (SEE SECTION 3) 

; 213 2° LOAD ADORESS 200 
314 3, PRESS START 

| 215 5° THE PROGRAM WILL LOOP UNTIL THE HALT SWITCH IS PRESSED 
a 8. DEKBS 
' Big 1. LORD PROGRAM INTO MEMORY (SEE SECTION 3) 

520 2° ENSURE RH CONTROLLER IS ENABLED. IF SW<S>=0 
31 5: IF AN RKOS IS AVAILABLE (AND THERE WAS NO RH) ENSURE 
555 AT LEAST ONE DRIVE IS ENABLED; IF SW<S>=0 
555 4. LOAD ADORESS 200 
554 « S. SET SWITCHES (SEE SECTION 5.1) 
35S &. PRESS START 
556 7. THE PROGRAM WILL LOOP AND AN END OF PASS MESSACE WILL 
227 BE TYPED EVERY PASS. 
228 S, OPERATING PROCEDURE 
531 
232 S.1 OPERATIONAL SWITCH SETTINGS 
534 
535 A. DEKBA 
536 
537 NONE 
53g 
233 8. DEKBS 
54] WITH SW<15:0>=0 THE PROGRAM WILL PRINT OUT ON ERRORS AND 
542 CONTINUE. “ENO OF PASS" WILL BE TYPED AT THE COMPLETION 
243 OF EACH PASS. 



POP 11/70 CPU DIAGNOSTIC PART 1 MACYLL 27(732) 
DEKBAB.P11 

is
s 
GOl 

O3-NOV-76 11:18 PAGE 7 

S.e2 

S.2.1 

§.2.2 

S.2.3 

5.2.4 

THE SWITCH SETTINGS ARE: 

SW<1S>=1 ... HALT ON ERROR 
SW<14>=1 ... LOOP ON TEST 
SW<13>=1 ... INHIBIT ERROR TYPEOUTS 
SW<le>=1 ... INHIBIT T _BIT_TRAPPING 
SW<l1>=1 ... INHIBIT ITERATIONS 
SWC 10.21 ... RING BELL on ERROR 
SW<9> =1 ... LOOP ON ERROR 
SW<8> =1 ... LOOP ON TEST IN SW<7:0> 
SW<7) =1 ... NO ACTION 
SW°6> =1 ... SKIP BUS REQUEST & TESTING 
SW<S> =1 ... SKIP BUS REQUEST S TESTING 
SW<4) =1 ... SKIP BUS REQUEST 4 TESTING 
SW(3> =1 ... SKIP MEMORY MANAGEMENT TESTING 
Sc2> =1 ... SKIP CACHE TESTING 
SWil> =1 ... SKIP MAP BOX TESTING 
SW<O> =1 ... SKIP OPERATOR INTERVENTION TESTING 

SUBROUTINE ABSTRACTS 

a. DEKBA 

SEE 5.2.4 AND S.2.5 

B. DEKBB 

SPURIOUS ERROR HANDLER 

IHS ROUTINE IS CALLED 38Y AN UNEXPECTED TRAP TO LOCATION 
4 OR 114. IT PRINTS A SHORT MESSAGE FOLLOWED BY THE PRO- 
GRAM COUNTER AT THE TIME OF THE TRAP AND THE APPROPRIATE 
ERROR REGISTER (1.€. THE CPU ERROR REGISTER IN CASES OF 
a A i THE MEMORY ERROR REGISTER IN CASES OF A 

SCOPE 

THIS SUBROUTINE CALL .VIA AN IOT INSTRUCTION) IS PLACED 
BETWEEN EACH TEST. IT RECORDS THE STARTING ADORESS OF 
EACH TEST IN LOCATION “S$LPADR” AND “SLPERR® AS IT IS 
BEING ENTERED. IT ALSO CONTROLS TEST ITTERATION, LOOPING, 
RAND SEQUENTIAL FLOW CHECKS (SEE S.2.8). 

ERROR 

THIS SUBRC JTINE CALL (VIA A EMT INSTRUCTION) IS USED TO 
REPORT ALL ERRORS. (REFER TO 6) 

TRAP CATCHER 

A “.+2" - “HALT” SEQUENCE IS REPEATED FROM LOCATION O TO 
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S.2.5 

§.2.5.1 

$.2.5.2 

5.2.5.3 

5.2.6 

$.2.7 

5.2.8 

LOCATION 776 TO CATCH ANY UNEXPECTED TRAPS (EXCEPT 4 ALD 
114). THUS, ANY UNEXPECTED TRAPS WILL HALT AT THE DEVICE 
TRAP VECTOR’ +2. 

TRAP 

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

TYPE (STYPE) 

ROUTINE TO TYPE AN ASCII STRING ON THE TTY. 

THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER 
A LINE FEED. 

TYPEOC (STYPOC) 

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

TYPEDS (STYPDS) 

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

POWES DOWN AND UP 

THIS SUGROUT INE CALL (VIA_A POWER DOWN) SAVES THE RETURN 
PC UPON A POWER DOWN. WHEN POWER IS RESTORED A MESSAGE 
IS TYPED AND THE TEST WILL RESTART. 

MONITOR RESTORE (QUIT) 

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

CHECK TEST SEQUENCE (SEQENC) 

THIS KOUTINE IS CALLED IN THE SCOPE_ROUTINE IT COMPARES 
THE ADORESS OF THE SCOPE CALL WITH THE ADDFESS POINTED 
TO BY STSTNM_IN THE “TEST ADDRESS TABLE”. IF THEY DON’T 
Ho ERE op ESSAGE IS TYPED, INDICATIONG THAT A TEST 
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5.2.9 

§.2.9.1 

§.¢.9.2 

5.3 

6.1 

PERIPHERAL DETERMINATOR AND INTERRUPT ENABLE ROUTINES 

PERIPHERAL DETERMINATOR 

THIS ROUTINE IS EXECUTED, IN LINE, BETWEEN Tests 3e AND 33 
OF DEKBB. IT CHECKS THE SYSTEM TO'DETERMINE IF ONE OF 
FOUR PERIPHERALS IS AVAILABLE (RSO4, RPOY, TM, OR RKOS) 
FOR BUS REQUEST LEVEL S TESTING AND IF A LINE CLOCK IS 
AVAILABLE FOR LEVEL 6 TESTING. 
IF _A DEVICE IS FOUND, THE ADDRESS OF “INTSSU™ (INTERRUPT 
S SUBROUTINE) AND SKNIIL/P (LINE CLOCK INTERRUPT SUBROUTINE) 
TS PLACED IN LOCATIONS “INTERS” AND “INTERG” RESPECTIVELY. 

INTERRUPT ENABLE ROUTINES 

THESE ROUTINES ARE CALLED VIA A “JSR PC, @INTERX” (xX=S OR 6). 
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. 

MACY11 27(657) 13-MAR-7S 10:08 PAGE 8 
DEKBA. TMP 

OPERATOR ACTION 

THE LAST TEST OF DEKBB REQUIRES OPERATOR INTERVENTION. 
THIS TEST IS ONLY EXECUTED ON PASS 1, IF SW<O>=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 LOADED BY A MONITOR, THIS TEST IS SKIPPED ON ALL PASSES. 

ERRORS 

A. OEKBA 

EVERY ERROR IN DEKBA 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 
REPLACE THE HALT IF LOOP ON ERROR IS DESIRED. IF THE 
PROGRAM HALTS AT LE CAT TON 6 OR le THE HSER SHOULD L 
IN THE TEST DESCRIPTION. OF THE TEST THAT FAILED, O° FIND 
THE MOST LIKELY CAUSE OF THE ERROR. 

B. OEKBB 

NONE OF THE ERRORS IN DEKBB HALT THE PROCESSOR IF SW<15>=0. 

THERE ARE OVER 450(8) UNIQUE ERRORS THAT CAN OCCUR IN THIS 

é
¢



POP 11/70 CPU DIAGNOSTIC PART 1 MACYLI er(732) 
DEKBAB.Pil 

JOl 
O3-NCV-76 11:18 PAGE 10 

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. EACH ERROR 
TYPE GUT WILL CONTAIN THE FOLLOWING: 
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AN ERROR MESSAGE 
A DATA HEADER 
A DATA STRING 
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6.2 

7.1 

7.2 

THE DATA TRING WILL CONTAIN, AT A MINIMUM, THE ERROR PC 
AND THE TEST NUMBER. IN SOME CASES THE EXPECTED AND ACTUAL 
VALUES OF A REGISTER ARE ALSO INCLUDED. 

REFER TO THE LISTING UNDER SERRTB FOR THE "YPES OF ERRORS 
THAT CAN OCCUR. 

ERROR RECOVERY 

A. DEKBA 

ERROR RECOVERY IS STRICTLY BY USER INTERVENTION. 

B. OEKBB 

SW<15:9>=0 - MOST ERRORS WILL CAUSE EXECUTION TO GO TO 
THES START OF THE NEXT TEST AFTER THE MESSAGE 
Is TYPED. A FEW TESTS ARE DIVIDED INTO 

CTIONS. INS THESE TESTS AN ERROR WILL CAUSE 
EXECUTION T O 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 AS IF SW<15>=0. 

RESTRICTIONS 

A. DEKBA 

NONE 

B. DEKBB 

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

OPERATING RESTRICTIONS 
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8.1 

8.2 

8.3 

8. DEKBB 

SINCE THE PROGRAM COULD POSSIBLY DESTROY A MONITOR, IN 
PAGE 6, ALL LOCATIONS BETWEEN 152000 AND 157776 BRE SAVED 
aT THE BOTTOM OF THE PROGRAM. TO RESTORE THESE LOCTIONS 
A “CONTROL C” SHOULD BE TYPED ON THE TERMINAL. THE LOCATIONS 
WILL BE RESTORED, A MESSAGE TYPED, AND THE PROCESSOR 
WILL HALT. 

IF THE PROGRAM IS RUNNING UNDER A MONITOR THE LOCATIONS 

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

MISCELLANEOUS 

A. DEKBA 

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

B. DEKBB 

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

STACK POINTER 

STACK IS INITIALLY SET TO 1100. 

PASS COUNT 

ALL SUB- 

A PROGRAM PASS THRU COUNT IS KEPT IN “S$PASS”. 

A. DEKBA 

IF THE PROGRAM IS RUNNING UNDER A MONITOR OR WAS LOADED 
BY ACT 11 THE PROGRAM MAKES 144(8) PASSES FOR EACH END 
OF PASS MESSAGE. IF THE PROGRAM WAS DUMPED, 10000(8) PASSES 
ARE MADE FOR EACH END OF PASS MESSAGE. 
THE PASS COUNT IS DISPLAYED IN THE DATA LIGHTS. 

B. DEKBB 

THE PROGRAM MAKES 1 PASS FOR EACH END OF PASS MESSAGE. 
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8.4 

8.5 

8.6 

ITERATIONS 

A. DEKBA 

NONE 

B. DEKBB 

THE FIRST PASS OF THE PROGRAM WILL AUTOMATICALLY INHIBIT 
ITERATIONS. ALL SUBSEQUENT PASSES WILL PERFORM FULL, 
(2000 DECIMAL) ITERATIONS. 

SPECIAL REGISTERS 

A. DEKBA 

RO IS RESERVED FOR THE TEST NUMBER. 

B. DEKBB 

NONE 

T BIT TRAPPING 

A. DEKBA 

NONE 

B. DEKBB 

EVERY OTHER PASS, STARTING WITH PASS 2, RUNS WITH THE 
T BIT ON. THIS CAUSES EVERY INSTRUCTION T0 T BIT TRAP 
THEREFORE, IT IS NOT POSSIBLE TO “SINGLE INSTRUCTION™ 
THE TEST WITHOUT TURNING THE T BIT OFF. 

CERTAIN TESTS AUTOMATTICALLY TURN IT OFF IF IT WAS ON. 
THESE TESTS WILL ALSO TURN IT BACK ON UNLESS THE FOLLOWING 
TEST REGUIRES THAT IT ALSO BE OFF. 
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" DEABAB. PL! 

$58 9.7 OSCILLOSCOPE SYNC POINTS 

e235 EEE EEE SEE 

56 A.  DEKBA 

63 BEGINNING WITH TEST 24 EACH TEST HAS AN CSCILLOSCOPE SYNC 
5b4 INSTRUCTION. THE ADORESS OF THE CCNDITICON CODE ROM STATE (44) 
SES IS IN THE PROCESSOR MICROBREAK REGISTER (ADDRESS 17777770). 
565 THIS WILL CAUSE PIN AEL (SLOT 10) ON THE BACKPLANE TO GO 
5g? HIGH EACH TIME A CONDITION CODE (OR NCP) INSTRUCTION IS 
568 EXECUTED. THEREFORE, IF THE OSCILLOSCOPE EXTERNAL SYNC 
559 IS CONNECTED TO THIS PIN AND THE SYNC SELECT PUT ON EXTERNAL 
575 THE OSCILLOSCOPE WILL BE SYNCHRONIZED WITH THE INSTRUCTION 
Be IMMEDIATELY PRECEEDING THE INSTRUCTION UNDER TEST (IUT). 

573 8.  CEKBS 

oc ONLY TESTS 1 THRU 20 CONTAIN SYNC INSTRUCTIONS. 

07 8.8 CACHE CONTROL 

579 
580 THE FIRST PASS OF BOTH PROGRAMS RUN WITH THE CACKE 

DISABLED (FORCING MISSES IN BOTH GROUPS). ALL 
SUBSEQUENT PASSES RUN WITH THE CACH ENABLED. wu

n 
hi
e 
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4002 

4070 

4085 

TABLE OF CONTENTS 
SFRESERASE RELA LE EEE 

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

TRAP DECODER 

TRAP TABLE 

CECDCC VER 00.0 
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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 
PACKAGE (MAINDEC-11-DZQAC-AS). 

RELEAEKALRALAAEERAFAAERLLELE SASHA EEL RELA LEAS RA AAA EAE RS EASELS ELS 
BASIC DEFINITIONS 
JUBHEHHBHEHHEHEHHHEHEHHE I uHHHBHHUHEBH HHH 

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

44 MISCELLANEOUS DEFINITIONS 

$0 GENERAL PURPOSE REGISTER DEFINITIONS 

71 PRIORITY LEVEL DEFINITIONS 

81 “SWITCH REGISTER” SWITCH DEFINITIONS 

109 DATA BIT DEFINITIONS (BITOO TO BITIS) 

137 BASIC “CPU” TRAP VECTOR ADDRESSES 

3-H ESE SEE 6 9 A SS EE SESE EE 
CACHE REGISTER DEFINITIONS 
96-03 363639 0 9 9 0 9 9 9 2 a aE Ee 

JUHHHHEEHHBEHHHHBE HBB HHH HABE HHBIEE HHH HEHEHE 
CPU REGISTER DEFINITIONS 
96-3 3-4 8 9 9 9 a Eg a a 

 Lbebblelddbicddbedehichiititdiddbidhbipiniiiiiiiii iit eee soir rst 2 
MEMORY MANAGEMENT DEFINITIONS 
i SSE 3 3 i a 9 9 a a a at 

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 

DECDOC VER 00.0 
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; 236 SUPERVISOR “I” PAGE DESCRIPTOR REGISTERS 

74g 247 SUPERVISOR “D" PAGE DESCRIPTOR REGISTERS 

258 SUPERVISOR "I" PAGE ADDRESS REGISTERS 

269 «SUPERVISOR “D” PAGE ADDRESS REGISTERS 

280 KERNEL “I” PAGE DESCRIPTOR REGISTERS 

291 KERNEL “D” PAGE DESCRIPTOR REGISTERS 
302 «KERNEL "I" PAGE ADDRESS REGISTERS 

313. KERNEL “D” PAGE ADDRESS REGISTERS 
SEEKS REARS EAALLRERAAAKAAALAAERAREAAEASARSELEREEKESAEESERERSAELELE 

327 UNIBUS MAP REGISTER DEFINITIONS 
3-33 3 3 3 3 3 J 3 3 3 3 3 9 9 9 9 9 3 EE a 

330 THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED °MAPLXX’ 
THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED ’MAPHXX’ 

RKFRALEAERALERA HAL ELE RELA RARER ALARA AAS HER ERLE EL EARE AALS ERE REE RSE SE 
419 TRAP CATCHER 

SAE SESE SE AE Se A SESE SESE ESE EE SE SE SEE SESE SE SE ESE EE EE EEE SEE SEE EEE SE AEE EEE 

422 ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A “.+2,HALT™ 
SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS 

HAGE ER H EE RAEEER EE R AER E EAS RASS E SELLE EERE E SES 
426 STARTING ADDRESS(ES) 

olaelnlelelaeilaelaeleleieieaileeinleieinellaleieeiioieiseieieieiieiiseiieiiseiisiieiiiebisbiieiian:i 

751 

CR
 R

RE
R 

RA
RI
SS
 

At 
Li

ar
 

Mat
ar 

aca
r 

ae 
paa

r 
tar 

781 JHHHHGHHHEIIHEBIE HIGH EHH at aa 
782 432 ACT11 HOOKS 
oe J8HHHHGHGHBHU HEHEHE HHH EHH HEHEHE 

7e6 434 THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACT11 

787 LOCATION 46 WILL CONTAIN THE ADORESS OF THE LOCICAL 
788 END OF THE PROGRAM 
789 LOCATION S2 IS USED TO SPECIFY PROGRAM OPERATING REQUIREMENTS 
730 AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING VARIOUS BIT 
et TO A ONE OR A ZERO. THE BITS USED AND THERE MEANING ARE: 

793 BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING 
eee =0 NO POWER FAIL DESIRED 

7% BIT 14=1 PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT 
Le =0 RUN TIME IS NOT MEMORY SIZE DEPENDENT 

799 BITS 13-0 MUST BE ZERO’S 
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g03 KHREEKRARSKREAEEAAESRLAA SRE RRA LERAAALARFRREKSLEKRAERRERASELERSASEKS 

804 use COMMON TAGS 
a KREKAEREESEEA REESE SESSA LSS AREA SSA LEASES ES RESSRAREKEREEEE 

807 460 THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
B08 vee IN THE PROGRAM. 

810 REKARERKA BERKS REGRAA KER RA RRL AS REARS ERE RS SES AS RRERERERRERERSES 

811 506 ERROR POINTER TABLE 
Big HKALKKAKAERALARAREAKEAELAESRALASLASEALEAEEAS RS ERSESERESESRSSERSEAE 

B14 S08 THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCU 
815 THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN 
816 LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE I 
817 NOTEL: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC 
8:8 NOTE2: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS 

B20 « S14 EM ;;POINTS TO THE ERROR MESSAGE 
G21 OH :POINTS TO THE DATA HEADER 
R22 DT :POINTS TO THE DATA 
B23 OF ::POINTS TO THE DATA FORMAT 

825 522 FOLLOWING IS AN INDEX OF THE POSSIBLE FAILURES THAT 
825 CAUSE A TRAP TO LOCATIONS 4, 10, OR 24 OR THAT 
B27 CAUSE THE PROCESSOR TO HANG’ (H). Ngt= =NOT GETTING THRU 

| 829 TEST NUMBER EFFECT CAUSE 

831 25 10 RACH NEG.B¥OM0 N 
B32 25 Dy RACH A2 RABOO NO 
833 25 H RACH ES9(6) NOT 

| «34 OR NGT RACL RADR 
835 26 H RACL RADROG NOT 
836 26 4 EITHER IRCC SM3S 
837 OR RACL <°C 

| B39 26 14 IRCC CO R4SC3 NO 
839 RACL RADROZ INPU 

| 40 2b 4 SRC CONST ADDED 

Bue 27 H RACK RADROL NOT 

e44 31 10 RACK AQ RABD! NO 
B45 NGT RACL RADRO! 
B46, 31 4 RACK BRCABOS NOT 

| Bu? NGT PACL RADROS 
g48 i$ ON TOP OF STA 
849 31 4 OST CONST ADDED 

| B50 32 10 RACE AQ RABOO DO 

g52 33 10 RACE AO RABO2 DO 

B54 34 10 RACE E44 IS BAD 
855 34 10 IRCB K/CLASS STU 
56 4 H GRAB OBD(1) STUC 
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860 34 
861 
862 35 
863 35 
864 
865 558 
866 36 
867 36 
868 
8&9 37 
870 
§71 40 
872 40 
873 40 
874 
875 ad 
876 
877 42 
878 
879 43 
880 
e81 43 
882 
883 
Bs4 
ees yy 
886 44 
887 
888 45 
e89 
830 46 
891 
892 S4 
893 
894 56 
89S 
856 60 
897 
8938 62 
899 
300 
901 6S 
302 65 
903 65 
804 
30S 65 
905 
307 65 
908 
909 67 
910 
911 70 
gle 
913 7s 

10 

10 

DECDOC VER 00.0 

GRAD ORMXOO STUC 

RACE BIN*SMO H D 
IR DECODE ROM WO 

RACE BIN*SMO FAT 
IR DECODE ROM WO 

RACE EYS BAD 

RACE AO RABOO DO 
IRCB(JMP+JSR) IS 
IRCB FJ CLASS IS 

RACE EYS IS BAD 

RACE E33 IS BAD 

RACH U/CLASS NOT 
SS-2 ON TOP OF S 
EITHER RACE E10 
RACE BIN NOT GOI 
S$ ON TOP OF STA 

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

GRAB OBD(O) STUC 

RACE £33 BAD 

RACF E3 OCES NOT 

PART PCLASS FIEL 

PART PCLASS FIEL 

IRCC CO RABO3 ST 
OR FORK C MUX IN 

B FORK MUX SELEC 

B FO 
IRCC BO RABOO ST 
B FORK MUX INPUT 
IRCB 80 RABOO ST 
IRCB E46(10) STU 

RACE €35(1) BAD 

B FORK MUX STROB 

RACE JMP+JSR+SWA 
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613 

620 

642 

667 

692 

717 

TEST 1 

TEST 2 

TEST 3 

TEST Y 

TEST S 

DECDOC VER 00.0 

7 10 IRCB E63 BAD-RS 

105 4 RACF (HALT:0P CO 
105 4 RACE E7 BAD-ODC 

THE FOLLOWING FIVE CONDITION CODE AND BRANCH TESTS ARE A 
FUNCTION OF RACK F TRUE 1. SECTION 1 OF EACH TEST IS 
DEPENDENT ON TRUE 1 NOT GOING HIGH, WHILE SECTION e IS 
DEPENDENT ON TRUE NE GOING HIGH. 

CCC#BRANCH THRU FET. 13 

THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR 
SECTION 1 

BCS £58(13, 12) LH 
BMT E59(10, 11,9) HLH 
BVS 53,43 HiLsH 
BLOS Eegca' 3") H°L;H 

SEC#BRANCH THRU FET.13 AND FET.11 

THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR 
SECTION 1 

BMI £58(13, le) H,L 
BVS €58( 13) 12) HiL 

SECTION 2 
BCC ES8(13, 12) H,H 

SEV*BRANCH THRU FET.13 AND FET.11 

THE FOLLOWING IS A LIST OF PATTERNS PUT ON THE GATES OF 
SECTION 1 

BCS £48(5,3,4) L,H,H 
BMT £48(5;3,4) H}HeL 

SECTION 2 
BYC £48(5,3,4) H,H,H 

SEZ#BRANCH THRU FET.13 AND FET.11 

THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR 
SECTION 1 

BCS £59(4,3,5) H,H,L 
BMI £59(4° 355) L}H,H 

SECTION 2 
BHI €59(4,3,5) H,H,H 

SEN*BRANCH THRU FET.13 AND FET. 11 

THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR 
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369 PDP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0 
¢ . 

971 720 SECTION i . . WH 

5 Bve> | BegtiBedte3) | Pthh 
9? SECTION 2 
a5 BPL €59(10,11,9) -H,H,H 

977 242 THE FOLLOWING SEVEN TESTS ARE A FUNCTION OF RACF TRUE 2. 
9° SECTION 1 OF EACH TEST IS DEPENDENT ON TRUE 2 NOT GOING HIGH 
309 WHILE SECTION 2 IS DEPENDENT ON TRUE 2 GOING HIGH. 

381 TEST 6 BRANCHES THRU FET.13 
5 

983 THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR 
984 SECTION 1 
98S BLE ES8(2,1)H.L €59(13,1,2)L,H.H 
925 BLT £59(13,1,2)L,H,H €48(1,13,2H,H,L 
387 BEQ €58(2, LAL E58(10,9)H,L 

389 764 TEST 7 BRANCH THRU FET.13 AND FET. 12 

99) ' THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR 
age SECTION 1 
933 BEQ E48(1, 13,2) L,H,H 
934 SECTION 2 
335 BGT E48(1,13,2) H,H,H 

397 788 TEST 10 BRANCH THRU FET.13 AND FET. 12 

999 THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR 
, 1d SECTION 1 

1001 BLT €Sa(2,1) L,H 
1002 SECTION 2 
1903 BNE ES8(2, 1) H,H 

1005 811 TEST 11 BRANCH THRU FET.13 AND FET.12 

1097 THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR 
1008 SECTION 1 
10093 BEQ €59(13,1,2) H,H,L 
1010 SECTION 2 
101 BGE £59(13,1,2) H,H,H p 

1013 @34 TEST 12 BRANCHES THRU FET.13 AND FET. 12 i 

1015 THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TR 
1016 SECTION | 
1017 BEQ ES8(2.1)H,L €58(10,9)H,L 
1018 BLT €59(13,1,2)H,L,H E48(1,13,2)H,L,H 
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850 

1143 

11S2 

1248 

1274 

1300 

1326 

1352 

TEST 13 UNIARY AND BINARY (SMO) 

THE FOLLOWING TEST TESTS ALL THE E/CLASS 
INSTRUCTIONS WITH A DESTINATION MODE OF O 
AND DESTINATION FIELD OF NOT 7. THIS CLASS CONSISTS 
QF ALL _THE UNIARY (EXCEPT NEG) INSTRUCTIONS AND 
ALL THE BINARY INSTRUCTIONS WITH A SOURCE MODE 

TEST 14 REGISTER SELECTION TEST 

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

GSAX GENERAL SOURCE HO ORE AS be LINE 
GDAX ADORESS LINE 

WHERE X STANDS FOR LINE 0,1, OR 2. 
THE CLASSES OF ERRORS DeStRtBeD IN THIS TEST 

ARE DEFINED AS FOLLOWS: 
CLASS A=GDAX OK 

GSAX STUCK 
CLASS B=GSAX OK 

GDAX STUCK 
CLASS C=GSAX STUCK 

GDAX STUCK 

TEST 15 GPR1 STUCK BIT TEST 

LOADS GPR1 WITH ZEROS AND ONES AND COMPARES Ri SOURCE AN 
DESTINATIONS WITH RO. IF THE COMPARISON FAILS A BIT IS S 

TEST 16 GPRe STUCK BIT TEST 

LOADS GPRe WITH ZEROS AND ONES AND COMPARES Re SOURCE AN 
DESTINATION WITH RO. 

TEST 17 GPR3 STUCK BIT TEST 

LOROS GPR3 WITH ZEROS AND 0 
R3 SOURCE AND DESTINATION WIT 

TEST 20 GPRY STUCK BIT TEST 

LORUS GPRY WITH ZEROS AND ONES AND COMPARES 
R4Y SOURCE AND DESTINATION WITH RO. 

TEST 21 GPRS STUCK BIT TEST 

LOADS RS WITH ZEROS AND ONES AND COMPARES 
RS SOURCE AND DESTINATION WITH RQ. 

NES AND COMPARES 
H RO. 
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1378 TEST ee GPR& STUCK BIT TEST 

LOADS R& WITH ZEROS AND ONES AND COMPARES 
R& SOURCE AND DESTINATION wITH RO. O

n
e
 

Hu
et
 

ue
 

Pa
w 

Pu
ne
 

0
 

a
s
 

e 

1080 
‘| 1081 1404 TEST 23 GPR SHORTED BIT TEST 

ik TEST IF GPR’S 1 THRU & HAVE TWO BITS TIED TOGETHER 

oe NOTE: RO IS CONSIDERED “HARDCORE” 

087 599 FRELREKLAASSASESSSSELASSSREEASLRELSSERELELS KESSLER SSESSSRSERSELSSREE 

' a5 i AERESSELAFFLSKKERSSELESSKLALESSEKSLSSESSSSSSARESSEASSKSSESSLELASEE 

31 1511 TEST 24 ONE MICROSTATE (E/CLASS#DMO#DF7) 

' 1993 THIS TEST EXECUTES AN ADD INSTRUCTION WITH SMO,DMO, AND 
094 IF THE TEST FAIL™ THE SAME FLOW (EXC. 90) IS 

1 1995 TRIED WITH A PENDING BRQ (T BIT TRAP) INSTEAD OF A DF7. 
O36 A FORK A FAILURE IS REPORTED. IF IT PASSES, A TEST I FAI 

538 ROM FLOW-30 

1559 SHERELSSSSATELKSKALSEASLSSSSELELERERESASERESLS ASSESSES FERS ESKSES 

JA HEMMEEBHHHHHHHMHHHHHEHHHHEHHHEHHHBHEHHBHEHBHHBHEHHBBHHEH GHEE 

1561 TEST 25 TWO MICROSTATES (NEG#DMOD) 

THIS TEST EXECUTES A NEGATE INSTRUCTION WITH ONO. 

If FORK A FAILS EXECUTION WOULD GO TO EITHER RSD.O0, ZAP 

FOP.00 WILL CAUSE THE PROCESSOR TO HANG. 
RSD.00 WOULD CAUSE A TRAP {9 LOCATION 10. THIS WOULD ONL 
IF RACH NEG.B#OMO DID NOT GO HIGH. 
ZAP.00 WOULD CAUSE A TRAP 70 LOCATION 24. THIS WOULD ONL 
IF RACH A2 RABOO DID NOT GO LOW. 

ROM FLOW-301,210 
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KKELELKASAEHAEEAESHLARASREREAEKLELELRLFLSLASLELELLE SELLS SLERESL ES 

1616 
FHEFLELLSASLAL ERLE SESE SAA ALK ELSLES ERE RLEL ALE SEAAS ERLE SEALAES RSE ES 

1618 TEST 26 THREE MICROSTATES (BIN#SM1*#DMO#-DF7#SR0(0) 

IF FORK A FAILS EXECUTION WILL GO TO EITHER EXEC.80 OR D 
EXC.80 WILL HANG THE PROCESSOR IN THE PAUSE STATE AT MIC 
THIS WILL ONLY HAPPEN IF RACL RADROO IS NOT GOING LOW CU 
TO_RACF Al RABOO (AFIRSS(1)#{-BIN+SMO1J#U/CLASS). 
Di2.00 WOULD MOV THE PC TO LOCATION O. 

IF FORK C FAILS EXECUTION WOULD GO FROM 513.10 TO 000.80 
045.01 OR S13.20 OR Dle.00 OR JSR.10 OR ASC.80 OR RTI.50 
DOO.80 WOULD SWAP THE BYTES OF THE SOURCE OPERAND BEFORE 
PUTTING THEM IN RS. 
D4YS.01 WOULD MOVE THE PC TO LOCATION O. 
$13.20 WILL Exe CUT A_SM3 (AND NO AUTO INC) INSTR. THIS 
AN ODD ADDRESS T SINCE LOCATION POSERR CONTAINS AN OD 
JSR.10 WOULD PUSH THE ADDR OF POSERR ONTO THE STACK. 
ASC.80 WILL HALT AT 8S. 
RTI.50 WILL CAUSE 1004Xx TO BE PLACED IN THE PS WORD 
AND THE PROCESSOR WILL TRAP TO LOCATION 14. 
FOP.SO WILL 77777, 

1638 ASH.20 WOULD CAUSE A BAD CC. 
IF THE SRC CONST FAILS IN STATE $13.00 AND ADDS 1 OR 3, 
ADDRESS TRAP WILL OCCUR. WIL 
IF THE SRC CONSTANT ADDS 2, THE ERROR AT 6$ WILL REPORT 

ROM FLOW-21,27,205 

1700 TEST 27 THREE MICROSTATES (BIN#SM2*DMO#-DF7%*SRO(0) 

THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT FOR TH 
SM. A WORD AND BYTE INSTRUCTION IS EXECUTED TO VERIFY TH 
$13.01 ADDS THE CORRECT SOURCE CONSTANT. 

IF FORK A FAILS EXECUTION WILL GO TO EXC.80. 
EXC.80 WILL HANG THE PROCESSOR IN THE PAUSE STATE AT HIC 
THIS WILL ONLY HAPPEN_IF RACL RADROL 
TS NOT GOING LOW DUE TO RACF Al RABOL (AFIRIO(1)#U/CLASS 

ROM FLOW-22,27,205 

17Se TEST 30 ALU CARRY FUNCTIONAL TEST 

THIS TEST DOES A COMPLETE CHECK OF THE ALU CARRY FUNCTIO 
THe aha RetSé a ON _ENSURES THAT ALL THE INPUT AND OUTPUT 

OF THE TEST ENSURES THAT THE CARRY LOGIC 
FOLLOWING ARE THE LOGIC EQUATIONS FOR A 74S181 AND 74S18 
bre yareD te PATTERNS USED IN EACH SECTION: 

G=A3Z#B3+AC#B2# (AS+B3) +A1#B1#(A2+B2 ) #(AI+B3) +ADRB 
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CPU DIAGNOSTIC PART 1 MACY11 27(732) O3-NOV-76 11:18 PAGE 3e 

POP 11/70 CPU DIAGNOSTIC PART 1 DECDOC RR 00.0 

P=(A3+B3)#(AZ+B2)#(Al+B1)#(AD+B0) x 
COUTSG*PHCIN 

$182 
CX=G0+PO#CIN 
CY=G1+P1#G0+P1#P0#CIN 
CZ=G2+P2#G1+P2#P1*G0+PesP 1#POXCIN 

1882 TEST 31 THREE MICROSTATES (DAC#OM2%0/CLASS) 

TF FORK A FAILS EXECUTION WILL GO TO RSO.00. THIS WILL © 
IF RACE AO RABO1 DOES NOT GO LOW OR DOES NOT GET THRU 
TO RACL RRORO]. THIS WILL CAUSE A TRAP TO LOCATION 10. 

IF BENIS FAILS EXECUTION WILL GO TO 045.80. 
THIS WILL CAUSE A TRAP TO 4 WITH THE ADDRESS OF 1§ ON TH 

IF THE DESTINATION CONSTANT FAILS(ADOS 1 OR 3) IN STATE 
AN ODO ADDRESS TRAP WILL OCCUR. 
IF THE OST CONST ADDS O, THE ERROR AT 3§ WILL REPORT THE 
IF THE DESTINATION IS NOT LOADED WITH THE SOURCE, THE 
ERROR AFTER S$ WILL REPORT THE FAILURE. 

ROM FLOW-e, 155,312 

1943 TEST 32 THREE MICROSTATES (DAC#DM1#0/CLASS) 

THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT FOR TH 
IF FORK A FAILS, gE XECUTION WILL GO TO 8S0.00. 
THIS WILL CAUSE’A TO LOCATION 10 WITH AN ODD ADDRES 
THIS WILL ONLY HAPPEN IF RACE AQ RABOO DOES NOT GO LOW 0 
DOES NOT GET TQ RACL. 
EITHER EY4 OR £6 IS BAO. 

IF THE INSTRUCTION FAILS TO MOVE RS TO THE PC INCIRECT, 
THE ERROR AFTER 1§ WILL REPORT THE FAILURE. 

ROM FLOW-1,155,31e 

1976 TEST 33 THREE MICROSTATES (DAC#DM4Y#0/CLASS) 

IF FORK A FAILS EXECUTION WILL _GO 79 RSD.00. 
THIS WILL CAUSE A TRAP TO LOCATION 10. THIS WILL ONLY HA 
RACE aS at ee NOT GOING LOW. EITHER RACE E33 OR 

IF THE OST CONST FAILS TO SUBTRACT 2, THE ERROR AT EITHE 
OR 18-2 WILL REPORT THE FAILURE. 

IF BENO] FAILS (CAUSED BY IRCD DOM3S7 STUCK HIGH) 
EXECUTION WILL Go TO D10.00 WHICH WILL EXECUTE A MODE S 
INSTEAD OF MODE 4 

IF THE DESTINATION IS NOT LOADED PROPERLY, 
THE ERROR AT 3§ WILL REPORT THE FAILURE. 
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1238 POP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0 

1234 
123 ROM FLOW-4, 122, 157 us 

1237 2037 ~=TEST 34 THREE MICROSTATES (DAC#DM1#TST.B*DRO(O)) _ 

1239 IF FORK A FAILS EXECUTION WILL GO TO RSD.O0 CAUSING A TR 
1249 THIS WILL ONLY HAPPEN IF RA SAME? 

1242 2055 . 

isu IF BENIS FAILS EXECUTION WILL GO TO STATE 012.60: . 

1245 IF B FORK FAILS (AFTER STATE 012.10) CAUSED BY IROS 
1246 K/CLASS STUCK LOW EXECUTION WILL GO T0 STATE RSD.00 CAUS 
1247 IF IRCB 81 RABOO IS STUCK HIGH EXECUTION WILL GO FROM 
1248 D12.10 TO JSR.40. THIS WILL CAUSE THE PROCESSOR TO HANG. 
1249 IF EITHER GRAB OBD(1) IS STUCK HIGH OR NOT GETTING THRU 

1 eso EXECUTION WILL GO TO STATE Dl2.30. 
1251 IF GRAD ORMXSO IS STUCK HIGH OR GRAB ESO IS BAD. EXECUTI 
1ebe WILL GO T? 010.60 WHICH WILL HANG THE PROCESSOR. 

1254 ROM FLOW-1, 175,33 

| 1258 2093 += TEST 35 THREE MICROSTATES (DACKDM1*BIT.BxDRO(0)) 

; 1258 THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT A BIT 
1259 IF FORK A FAILS RACE BIN*SMO H FAILED. 

Leb IF FORK B FAILS THE INSTRUCTION DECODE ROM WORD IS BAD. 

1eb3 IF THE RESULTANT DATA IS BAD STATE TST.10 FAILED. 

lope ROM FLOW-1,175,33 
{ 

| eb? 2116 ‘TEST 36 THREE MICROSTATES (DAC#DM1*¥CMP.B*DRO(O)) 

1269 THIS TEST IS THE SAME AS THE PREVIOUS TWO TESTS 
| 1670 EXCEPT A CMP INSTRUCTION IS USED. 

1e7e ROM FLOW-1,175,33 

era 2135 ‘TEST 37 THREE MICROSTATES (DAC#DM2#TST.B*DRO(O)) 

1276 IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TR 
1277 THIS WILL ONLY HAPPEN IF RACE EYS IS BAD (AFIROY(1)#R/CL 

1279 BENIS 8 FORK B HAVE ALREADY BEEN TESTED 
1280 IF THE AUTO INC FAILS IT WILL BE OUE TO A BAD 
leat FIELD IN ROM STATE Die. 10. 

1283 ROM FLOW-2,175,33 
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POP 11, Po CPU DIAGNOSTIC PART 1 MACYLL 2r(732) O3-NOV-76 11:18 PAGE 35 

POP 11/70 CPU D:°SNOSTIC PART 1 DECDOC VER 09.0 

2165 THE LOGICAL SEQUENCE WOULD NEXT TEST THE B.”.8 AND CMP.B INSTPUC 
THESE WILL NOT BE TESTED WITH INDIVIDUAL TESTS SINCE THEY DO NOT 
ANY HARDWARE THAT HAS NOT ALREADY BEEN TESTED. 

el7e TEST 40 THREE MICROSTATES (JMP#DM1) 

if FORK A FAILS EXECUTION WILL GO TO RSO.0O CAUSING A TR 
HIS WILL ONLY HAPPEN IF RACE AO RABOO DOES NOT GO LOW 

(AF IRO3(1)#(JMP+JSR+SWABI). 
~ 

2178 A FORK B FAILURE WOULD BE ONE OF THE FOLLOWING: 
IF rane, (one tJ5R) IS STUCK LOW EXECUTION WILL GO TO RSD. 

1 
tr IRCB_IR(14:9) O% IS STUCK LOW EXECUTION WILL 
GO TO JSR.OO WHICH WILL EXECUTE A JSR INSTEAD OF A IMP. 
HF Res 8 FORK MUX FAILS EXECUTION WILL GO TO 
OP.O0 

IF IRCB FJ CLASS IS STUCK HIGH EXECUTION WILL GO TO 
STATE 012.00 AND THE JMP WON’T JUMP. 

IF THE INSTRUCTION FAILS TO JUMP, STATE JMP.OO IS REPORT 

ROM FLOW-1, 135,35 

eele TEST 41 THREE MICROSTATES (JMP#DM2) 

THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT THE DM 
IF FORK A FAILS RAC EYS IS BAD (AFIRON(1)#{JMP+JSR+SWAB) 

ROM FLOW-2, 135,35 

2229 TEST 42 THREE MICROSTATES (JMP#DMY) 

IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TR 

2232 THIS WILL ONLY HAPPEN IF RACE E33(AFIROS(1)#{ JMP+JSR+SWA 

ALL OTHER LOGIC HAS BEEN TESTED. 

ROM FLOW-4, 122,35 

2246 TEST 43 THREE MICROSTATES (SOB) 

IF RACH U/CLASS_IS NOT GOING HIGH EXECUTION WILL GO TO R 
CAUSING A TRAP _TO LOCATION 10 WITH THE ADDRESS OF S§-2 
ON THE TOP OF THE STACK. 
IF EITHER RACE E10 IS BAD OR RACE BIN DOES NOT GO HIGH 
EXECUTION WILL GO TO 067.01. EXECUTION WILL EVENTUALL GO 
TO RSD.O0 AFTER STATE 010.60 AND THE STACKED PC WILL BE 
IF RACF E8 FAILS EXECUTION WILL GO TO ASC.10 WHICH WILL 
PERFORM AN ASHC#OMO OPERATION. 

IF THE SOB BRANCHES WHEN IT IS NOT SUPPOSE TO EITHER 
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134 POP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0 

1344 GRAE SR EO ONE IS STUCK HIGH OR RACK E63 IS BAD 
isi? OR STATE SOB.10 DOES NOT RESTORE THE OLD PC. 

1347 IF THE SOB DOES NOT BRANCH WHEN IT IS SUPPOSE TO EITHER 
1348 STATE SOB.00 IS BAD OR GRAE SR EQ ONE STUCK LOW OR 
eat ; RACK E63(C1) IS BAD. 

i3eh IF THE REGISTER DOES NOT DECREMENT STATE SOB.20 IS BAD. 

333 ROM FLOW-S7, 242/262. 2be 

a2P 2311 JHE HHH HHH HEHE 

357 JHE BBE 

2313 TEST 44 FOUR MICROSTATES (DAC#DM12#P/CLASS#DRO(0) 

IF FORK A FAILS EXECUTION WILL GO TO RSD.OO CAUSING A TR 
THIS WILL ONLY HAPPEN IF RACJ AFIR 14(1) DOES NOT 
GET THRU RAC EY. 

THe FOLLOWING COULD BE FORK B FAILURES: 
F IRCB 80 RABOO IS STUCK HIGH OR_NOT GETTING THRU 

TO RACL RADROO EXECUTION WILL GO TO EXC.90 WHICH WOULD 
PUT THE RESULT INTO A REGISTER RATHER THAN MEMORY. 
IF _IRCB E38{6) IS STUCK HIGH EXECUTION WILL GO TO 
RSD.0O0 CAUSING A TRAP TO 10. 
IF THE BIC DCES NOT HAPPEN THEN EXC.00 IS BAD. 
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72 
| 173 ROM FLOW-e 175,31, 132 

ied 2358 TEST ¥S FOUR MICROSTATES (DAC#OM12#TST.B*DRO(1)) 

1377 AFTER STATE Dl2.10 IF EITHER GRAB OBD(1) DOES NOT GO HIG 
OR DOES NOT GET THRU RACL E71 EXECUTION WILL GO 
TO_TST.10._ IF EITHER GRAB OBD(O) IS STUCK HIGH OR NOT GE 
THRU RACK EY1, EXECUTION WILL 3O TO D10.60. THIS WILL CA 
THE PROCESSOR’ TO HANG UP_IN THE PAUSE STATE AT MICRO 
ADDRESS 177. IF THE TEST FAILS THEN STATE Dl2.30 FAILED 

ROM FLOW-1,175, 137,33 0 
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1366 e382 TEST 46 FOUR MICROSTATES (DAC#DMY#TST.B*DRO(O)) 

' 1388 IF FORK A FAILS EXECUTION WILL GO TO RSD.0O CAUSING A TR 
1383 THIS WILL ONLY OCCUR IF RACE E33(AFIRGS(1)#R/CLASS) IS B 

1391 AFTER 010.30_IF IRCB FJ/CLASS DOES NOT GET TO RACL E71 
1336 OR IF RACL E71 IS BAD EXECUTION WILL GO TO SVC.SQ. 

132 IF THE INSTRUCTION DOESN’T WORK THEN 010.60 IS BAD. 

1396 ROM FLOW-4, lee, 177,33 
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1398 POP 11/70 CPU DIAGNOSTIC PART 1 DECDOC VER 00.0 
1408 2414 THE LOGICAL SEQUENCE HERE WOULD BE TO TEST THE BIT & CMP INSTRUC 
1401 BUT NO ADDITIONAL LOGIC IS TESTED BY THEN. 

1403 2420 TEST 47 FOUR MICROSTATES (DAC¥DM&#7/CLASS) 
105 FORK A SHOULD NOT FAIL ON THIS TEST. 
1497 BENO1 SHOULD NOT FAIL. 

5 
1409 BENIS*FEN2 SHOULD NOT FAIL. 
i411 IF 067.00 FAILS TO INCREMENT THE PC AN RTI INSTRUCTION 
1413 WILL BE EXECUTED, 
1413 IF D&7.00 FAILS 10 CLOCK THE BR THE INSTRUCTION 
1414 WILL GE ADDED AS THE INDEX’ WORD, 
1415 IF 067,19 FAILS 70 ADD THE INDEX NUMBER THE SOURCE 
1449 WILL BE PUT WRONG LOCATION. 
ivig ROM FLOW-6,251, 122, 157 

1420 2461 TEST SO FOUR MICROSTATES (BIN#¥SM12*DMO#-DF7*SRO(1)) 
1452 iF FORK A FAILS EXECTUTION WILL GO TO STATE 012.00. 
1425 THIS WILL HAPPEN IF RACE Br l=? DOES NOT GO HIGH. 

, 1424 STATE Dl2.00 WOULD BITB RS & THE CONTENTS OF LOCATION 20 
| 1s WHICH IS i3?. 

fad 

| 1459 THE FOLLOWING COULD BE BENIY*#FORK C FAILURES: 
1428 IF IRCC CO RABCO DOES NOT GO HIGH EXECUTION WILL GO TO 
| 188 000.90 WHICH WILL TEST THE LOW BYTE INSTEAD OF THE HIGH 

1431 IF STATE DOO.80 FAILS TO SWAP THE BYTES IT WILL LOOK LIK 
132 A FORK ¢ FAILURE. 
1434 ROM FLOW-21,27,204, 205 

1436 2499 «TEST S1 FOUR MICROSTATES (BIN#SM12*DMODF7*SRO(O)) 
1438 IF FORK A FAILS EXECUTION WILL EITHER GO TO STATE 012.00 
1440 2502 STATE 012.00 WOULD ADD RE TO THE CONTENTS OF THE PC. 
144d STATE EXC.80 WOULD NOT CHANGE THE P 
1445 IF FORK ¢ FAILS EXECUTION WILL EITHER GO TO JSR.10 OR AS 
1444 ISR.10 WILL CAUSE RE TO GE STACKED, THE PC TO BE P 
1445 TR RS. ANDTHE CPE REPLACED BY Re GRITCH WILL CATE AND RT 
1448 TNE CONTENTS SF THE LOCATION POINTED To BY AS 1S OO0002. 
1447 ASC.80 WILL CAUSE THE ADD TO LOOK LIKE If FAILED. 
1449 IF STATE 007.10 FAILS TO LOAD THE SHFTR THE PC WILL 
1450 DOUBLE AND THE PROGRAM WILL BLOW UP. 
1422 IF THE SHFTR FAILS TO BE PUT IN THE SR THE PC 
1453 WILL NOT CHANGE. 
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POP 11/70 CPU DIAGNOSTIC PART 1 

2567 

2604 

e610 

2639 

2661 

2664 

TEST Se 

TEST $3 

TEST SY 

TEST SS 

O3-NOV-76 11:18 PAGE 40 

DECOCC VER 00.0 

ROM FLOW-21,27,203,30 

FOUR MICROSTATES CSIN*SM1e#DMOXDF7#SRO(1)) 

IF FORK A FAILS EXECUTION WILL GO TO 012.00. 

FORK C SHOULD NOT FAIL SINCE THE LOGIC HAS ALREADY BEEN 

if arate DO7.00 FAILS TO SWAP THE BYTES THE CC’S WILL 

IF Of" OO FAILS TO LOAD THE SHIFTER, THE THIRD CMPB WILL 
IF 007.00 FAILS TO LORD THE SR THE SECOND CMPB WILL FAIL 

ROM FLOW-21,27,202, 30 

FOUR MICROSTATES (BIN*SM4*DMO#-DF7*SRO(0)) 

IF FORK A FAILS EXECUTION WILL 

ie SSH ect DE ho BERBISTIICTION © 
FORK C WILL NOT FAIL SINCE IT HAS ALREADY BEEN TESTED. 

IF THE SRC FAILS TO AUTO DECREMENT STATE S45.00 IS BAD. 

ROM FLOW-24,23,27,20S 

FOUR MICROSTATES (RTS ) 

IF FORK A FAILS ie WILL GO TO RSD.00 CAUSING A TR 
THIS WILL ONLY HAPPEN IF RACF E3 DOES NOT GO HIGH. 

IF THE PC OR RS FAILS THE TEST WILL HALT. 

ROM FLOW-40, 223, 224, 342 

FOUR MICROSTATES (JMP#DM6) 

IF FORK A FAILS EXECUTION WILL GO TO STATE 012.01. 

THIS WOULD CAUSE A JMP#DM1 TO EXECUTE. 

NEITHER BENO! NOR BENIS#FEN2 SHOULD FAIL SINCE THEY HAVE 

ROM FLOW-6,e51, lee, 35 
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POP 11/70 CPU DIAGNOSTIC PART 1 

FRELLLELHERASHERESSPRELESE LS LELERAPEGESEEISSESSERESESES SEE EEESS SS 
2661 

DECHOC VER 00.0 

PELELORELEPLELLE RELL LELELRPRLEEL SSE ESEEE EERE SEE SEES SS REESE SES EES 

TEST S6 FIVE MICROSTATES (DAC#OM1E#P/CLASS#ORO!1)) 2683 

2708 

274] 

2765 

2774 

2781 

TEST $7 

TEST 60 

FORK A SHOULON’T FAIL. 

BEN1S SHOULON’T FAIL SINCE THIS LOGIC HAS BEEN TESTED. 
NEITHER SHOULD BENOS#FENe. 

IF FORK B FAILS EXECUTION WILL GO TO RSD.00 CHUSING A TR 
THIS FAILURE WOULD BE CAUSED BY A BAD FIELD (PART PCLASS 
IN THE IR DECOOE ROM. 

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

FIVE MICROSTATES (DAC#DM3#0/CLASS) 

FORK A SHOULD NOT FAIL SINCE THE LOGIC HAS ALREADY BEEN 

IF THE OR DOES NOT AUTO INC THEN STATE 030.10 IS BAD. 

IF _THE CONDITION CODES ARE BAD THEN EITHER STATE D10.SC 
DID NOT LOAD THE BR OR THE DOUBLE DEFERED DIDN’T WORK. 

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

FIVE MICROSTATES (DACHDM4Y#P/CLASS#DRO(0) } 

FORK A SHOULD NOT FAIL. 

IF FORK B FAILS, AFTER 010.60, EXECUTION WILL GO TO 
RSD.00 CAUSING A TRAP TO 10. THIS WILL ONLY HAPPEN IF 
THE IR DECODE ROM HAS A BAD FIELD (PART PCLASS). 

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

THE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A DAC#C “4 
BIT.B+CMP.B}#DRO(1) INSTRUCTION FOLLOWED BY A DAC#DM6#(TST.B+BIT 
ORO(O) INSTRUCTION TEST BUT NO ADDITIONAL LOGIC IS TESTED. 

THE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A BIN#SM4 
FOLLOWED BY A BIN#SMY#DMO#DF7#SRO(0) 
FOLLOWED BY A BINESMYROMOHDF7#SRO(1) INSTRUCTIOS BUT NO ADDITION 

TEST 61 

eee ee 

FIVE MICROSTATES (BIN#SM&#DNO#-DF7#SRO(0)) 

IF FORK @ FAILS EXECUTION WILL GO TO STATE 067.00 
WHICH WOULD EXECUTE A SMO#DME INSTRUCTION. 

BENI4#FENY SHOULD NOT FAIL SINCE IT HAS ALREADY BEEN TES 

ROM FLOW-26,54, 141, 142,205 
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1563 POP 11°70 CPU DIAGNOSTIC PART 1 DECDCC VER 00.0 

1585 2807 TEST 62 FIVE MICROSTATES (BIN#SML2#DN12#0/CLASS) 

1567 IF FORK A FAILS EXECUTION WILL GO 10 012.01. THIS WOULD C 
1588 TW) Be WRITTEN PNto gyLION 

1570 F FORK T0.¢ 124 SUL OLIN SIATEs: Bub 60,098.60 PBo Boigir bo "Bo0.90, A 
1S72 STATE DYS. out EXEC UTE AS A Stes IhsTeaD OF oreepaL 
1573 STATE 030. gf Hout CUT 
1574 STATE FOP.00 &kIULD CAUSE A Pope 0 Oe CATION 10. 
1575 THIS WILL ONLY HAPPEN IF EITHER IRCC CO Rago3 iS STUCK 
1576 R IT IS NOT GETTING THRU RACL RADROG OR 
1577 tRce FORK C MUX INPUT BO IS HIGH. 
1578 THE LA3O PRINTER BUFFER WILL Be SET up TO GENERATE AN IN 
1579 CASE THE TEST FAILS TO THE WAT.OO STATE. 
1589 STATE DOO.90 WILL EXECUTE A DMO INSTEAD OF A DML. 
1581 STATE ASH.20 WILL CLEAR THE C BIT. 

1585 ROM FLOW-22,27, 111,155,312 
1584 

230C THE LOGICAL FLCW AT THIS POINT WOULD TEST A BIN#SM]2#0M12#SR0(0) 
#{TST.B+BIT.8+CMP.B} INSTRUCTION BUT NO ADDITIONAL LOGIC WOULD B 

2906 TEST 63 FIVE MICROSTATES (BIN#SM12#DMN12#SRO(1)#DRO(O) #CNPB) 

THE ONLY THING THAT SHOULD FAIL WOULD BE STATE D12.90¢%11 Se
 B

BE 
RR 

159e ROM FLOW-21,27, 110,175,33 

ies 2925 TEST 64 FIVE MICROSTATES (BIN#SM12*DM4%0/CLASS) 

15% WHICH WILL EXECUTE A SM1¥OM2 TYPE INSTRUCTION. 

1598 IF THE INSTRUCTION FAILS EITHER D4S.80 OR 040.20 FAILED. 

1600 ROM FLOW-21,27, 115,121, 157 

tie 2950 KHKSSEAASASSRSREAEAASESSEAESSESEREREESSSSSEA SESSA SEARS EASSES REESE 

160s SHERARSAERSSEREESSEKSEASSESLERESSERARSSESSESERSERSEAEESS SARE RSERE 

1608 2952 «TEST 6S SIX MICROSTATES (DAC#OM12#ASRB*DRO(1)) 

1608 NEITHER FORK A NOR BENIS NOR BENOS#FEN2 SHOULD FAIL 
1603 SINCE THEY HAVE ALREADY BEEN TESTED. 

1611 IF FORK B FAILS AFTER Die. 30 EXECUTION WILL GO TO 
1612 ONE OF THE FOLLOWING: RSO.00,04S.00,EXC.00,S4S.00, 
1613 CCP.00,MUL.00, SVC. NS nee oo OR Bee . 00. 
1614 RSD.00' WILL CAUSE A TRAP TO LOCATION 10. 
1615 THIS WILL HAPPEN IF THE B FORK MUX SELECT IS STUCK LOW. 
1616 IF STATE DYS.00 IS ENTERED THE PROCESSOR WILL HANG UP 
1617 IN A LOOP BETWEEN STATES D4S.00 AND 010.30. 
1618 IF STATE S¥S.00 IS ENTERED EXECUTION WILL GO TO STATE 
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3061 

3086 

3093 

3096 

TEST 66 

DECOOC VER 00.0 

13.10 WHICH WILL HANG UP THE PROCESSOR. 
Saree SET OR CLEAR THE CONDITION CODES 

at Odause ThE DESTINATION OPERANO TO 
BY REGISTER 2 AND THE RESULT WOULD BE 

GISTER 2 AND 3. 
NTERED A TRAP TO 4 WILL OCCUR BECAUSE 

ION REGISTER IS ODD. THIS WILL ONLY HAPPEN 
FORK MUX OR IRCB BO RABUO IS STUCK 

S 

Ole.80 AFTE 
STATE CCP.0 

SPHE 
BE MULTIPLIEO 

IF EITHER MUX INPUT 83 0: 
IF MFP.O NTEREO AN MFPI_ INSTRUCTION WILL BE EXECUTE 

PUSH THE ADDRESS OF 1$ ONTO THE STACK. 
DEP.OO WILL CAUSE THE PROCESSOR TO HANG IN MICRO ADDRESS 
170 WITH THE RUN LIGHT 

ROM FLOW-1,175, 137,64, 1e3, 132 

SIX MICROSTATES (DAC#DM1e#RORB*DRO(1)) 

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

FORK B WILL ONLY FAIL IF IRCB £36(13) IS STUCK HIGH 
WHICH WILL CAUSE EXECUTION TO GO TO EXC.00. 

ROM FLOW-2, 175, 137,64, 123, 132 

N 
QO] 

THE DESTIN 

O! 
L 

THE LOGICAL FLOW AT THIS POINT WOULD TEST A DAC#OM3#(TST.B+BIT.B 
role Ue ey A DACHDMY#P/CLASS*DRO(O) INSTRUCTION BUT NO ADDITION 

TEST 67 SIX MICROSTATES (DACKOMG#XOR#DRO(0)) 

IF FORK A FAILS EXECUTION WILL GO TO RSD.0O CAUSING A TR 
THIS SHOULD ONLY HAPPEN IF RACE E3S5(1) IS BAD. 

TF THE INSTRUCTION DOESN’T WORK IT WILL HALT IN THIS TES 

ROM FLOW-6,251, lee, 177,31, 132 

THE LOGICAL SEQUENCE WOULD TEST A DAC#DN6%*{TST.8+BIT.8+CMP.B]#0R 
THE LOGIC HAS BEEN TESTED. 

TEST 70 SIX MICROSTATES (NEG. B#DM12#DRO(0)) 

NETTHER FORK A NOR BGNIS SHOULD FAIL. 

IF_FORK_B FAILS EXECUTION WILL GO TO RSD.O0 CAUSING 
A TRAP TO LOCATION 10 OR ExC.00. 
RSD.00 SHOULD ONLY occur IF THE B FORK MUX 
STROBE IS BEING HELD LOW(CHIP FAILURE). 

ROM FLOW-1,175,67,271, 163, 132 
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1678 3135 THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A JMP#DM3 BUT NO 
1673 ADDITIONAL LOGIC IS TESTED. 

1683 3141 TEST 71 SIX MICROSTATES (BIN*SM322M0*-DF7*SRO(0)) 

1683 FORK A SHOULD NOT FAIL. 

1685 IF BENIY#FENY FAILS EXECUTION WILL GO TO 000.90. THIS 
1686 WILL CAUSE A SM2 TO BE EXECUTED. THIS SHOULD ONLY 
1687 HAPPEN IF IRCC SM357 IS STUCK LOW OR NOT GETTING THRU RA 

1683 ROM FLOW-22,27,317, 143, 146,205 

1691 3170 THE LOGICAL SEQUENCE WOULD NEXT TEST A BINSSMGXDMOXDF7#SRO(1) 
1692 DM12#SRO(0)#0RO(1)#(TST.6+BIT.B+CMP.B) THEN A BINS oebRT oechor 
i693 DRO(O)#P/CLASS THEN A BIN#SM12#0M12#SRO(1)#DRO(1)#(TST.B+B1T.B4C 
1694 THEN A BINSSM12#0N12%SRO(!)#0R0(0)¥P/CLASS AND THEN A BINSSMI2#D 
1695 SRO(0)#0RO(0)#{TST.8+B1T.B+CMP.B) INSTRUCTION, BUT NO ADDITIONAL 
16% IS TESTED. 

1698 3180 TEST 72 SIX MICROSTATES (BIN#SM12#DM4#SRO(1)#0RO(0)#CMPB) 

1700 A FAILURE WILL ONLY OCCUR IF STATE 045.90 FAILS. 

_ 1202 IF THE DST REG. DOES NOT DECREMENT STATE D45.90 IS BAD. 
1703 IF THE CONDITION CODES ARE BAD THEN STATE D4O. 30 
i708 PROBABLY DID NOT SWAP THE BYTES OF THE SRC OPERAND 

1706 ROM FLOW-1,27, 114, 131, 177,33 

1708 3212 THE LOGICAL FLOW WOULD NEXT TEST A BIN*¥SM4#0M12%SRO(0)#DR0(0)#0/ 
1709 THEN A BINSSMY#DM12#SRO(9)#DR0(0)#(1ST.B+811T.B+CMP.B) THEN A BIN 
173 OM12*SRO(1)#0RO(0)#(TST.8+BIT.B+CMP.B) THEN A BINSSM4*DMH#SRO(O) 
1711 O/CLASS INSTRUCTION, BUT NO AODITIONAL LOGIC IS TESTED. 

1713 3220 TEST 73 SIX MICROSTATES (DAC#DMS#DRO(0)#0/CLASS) 

1715 FORK A SHOULD NOT FAIL. 

1717 IF IRCD OM357 IS STUCK LOW OR NOT pce TTING THRU 
1718 TO RACK ES1_A OMY WILL BE EXECUTE 
1719 IF STATE 010.00 OR D10.10 FAIL 6 OF ETCH THE DEFERED ADOR 
1720 THE SOURCE WILL BE STORED IN THE DESTINATION. 

17ee ROM FLOW-S, 162,231,233, 311,157 

1724 3252 THE LOGICAL SEQUENCE WOULD NEXT TEST A DAC#DM3#DRO(O)*P/CLASS TH 
1725 DAC#DM3#0RO(1)#(TST.8+311.B+CMP.B) THEN A DACHDMY#DRO(1)#(ASRB+ 
1726 RORB] THEN A DAC#DNS#DRO(0)#(TST.B+BIT.B+CMP.B) THEN A DAC+OMG* 
1727 DRO(1)#P/CLASS INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED. 
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3259 

SRAEREESERELEA LARA ARAL RRS ERE ES RRS ELAR ERL ELAR EKEREAE RAR ERE RSE TERE 

326! 

3292 

3298 

3342 

3349 

3378 

TEST 74 SEVEN MICROSTATES (DAC#DM7#0/CLASS) 

FORK A SHOULD NOT FAIL. 

IF IRCD DM357 DOES NOT GO HIGH A OMG WILL BE EXECUTED. 

ALL OTHER LOGIC HAS BEEN TESTED. 

ROM FLOW-7,251, 162,231,233, 311,157 

THE LOGICAL SEQUENCE WOULD NEXT TEST A NEG.B#DM12x#0RO(1) THEN A 
THEN A JMP#DMS INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED. 

TEST 75 SEVEN MICROSTATES (JSR#DM12) 

IF FORK A FAILS EXECUTION WILL GO TO RSD.O0 CAUSING A TR 
THIS WILL ONLY OCCUR IF RACE JMP+JSR+SWAB DOES NOT GO HI 

IF EITHER IRCB IR(14:9)04 DOES NO] GO LOW OR E63 IS BAD 
EXECUTION WILL GO FROM Dl2.10 TO ExC.00. 
IF IRCB £63 IS BAD (PIN 10 OR 48S FLOATING) EXECUTION WI 
GO TO RSD.OO CAUSING A _TRAP TO LOCATION 10. THIS FAILURE 
WOULD INCREMENT THE DST REG. BEFORE THE TRAP. 

IF THE INSTRUCTION FAILS THEN ONE OF THE JSR STATES FAIL 

ROM FLOW-2, 135, 34,201,274,275,32 

THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A BIN#SM3*DMO#-DF7#SRO(1 
A BINSSM3¥DMO#DF7%SRO(O) THEN A BIN#SM3*DMO#DF7#SRO(1) INSTRUCTI 
BUT NO ADDITIONAL LOGIC IS TESTED. 

TEST 76 SEVEN MICROSTATES (BIN#SMS*DMO#-DF7#SRO(0) ) 

FORK A SHOULD NOT FAIL. 

IF BENIY#FENY FAILS EXECUTION WILL GO TO 000.90 
CAUSING A _SMY INSTRUCTION TO BE EXECUTED. THIS WILL ONLY 
OCCUR IF EITHER IRCC SRCMS DOES NOT GO LOW OR IF IRCC Ee 

ROM FLOW-e4, 23,27,317, 143, 146,205 

THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A BIN#SM12#DM12#SRO(0) #0 
P/CLASS THEN A BIN#SM12#0M12%SRO(1)#ORO(1)P/CLASS INSTRUCTION, B 
NO ADDITIONAL LOGIC IS TESTED. 
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3460 

3385 TEST 77 SEVEN MICROSTATES (BIN#+SM12#DM3%0/CLASS) 

IF IRCC C FORK MUX INPUT 82 IS NOT GOING LOW OR IRCC E40 
IS BAD A OMe WILL BE EXECUTED. 

THE ONLY OTHER POSSIBLE FAILURE IS STATE 030.80. 

ROM FLOW-21,27,113,221,233,311, 157 

3414 THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN#SM12xDM4#SRO(0) XORO(O 
P/CLASS FOLLOWED BY A BIN#SM12#DM4#SRO(0)#0R0(1)#{TST.B+BIT. Bech 
FOLLOWED BY A BIN*SM12#0M4#SRO(1)#D0RO(O)#P/CLASS FOLLOWED BY 
BIN#SM12#OM4#SRO(1)#DRO(1)*(TST.B+BIT.B+CMP.B} INSTRUCTION, BUT 
ADDITIONAL LOGIC IS TESTED. 

3423 TEST 100 SEVEN MICROSTATES (BIN#SM12#DMG#0/CLASS) 

IF FORK C FAILS EXECUTION 4ILL GO TO D4YS.90 AND A 
OMY WILL BE EXECUTED. THIS WILL ONLY HAPPEN IF IRCC E39 
IS NOT GOING LOW. THIS WILL CAUSE AN RTI SINCE THE LOCAT 
FOLLOWING THE INSTRUCTION CONTAINS 000002. 

THE ONLY OTHER FAILURE WOULD BE CAUSED BY STATE 067.80 B 

ROM FLOW-21,27,117,6,251, lee, 157 

3454 THE LOGICAL SEQUENCE WOULD NEXT TEST THE INSTRUCTIONS BETWEEN 
BIN#SM4#DM12#5RO(0)#ORO(1)*(TST.B+BIT.B+CMP.B] AND BIN#SMS*DMO#D 
BUT NOT ADDITIONAL LOGIC IS TESTED. 

RRA ERRERLE RE LE RR RER EERE REAR EERE RAE ERA ERLE RE RARER EERE R RRS RE ER ESE 

SRALEAAAELERLELERERERERERAS RELL EEE RERERERERLARERARRAE EEE LE HE REA ES 

3462 TEST 101 EIGHT MICROSTATES (BIN#SM7#DMO#-DF7#SRO(O) ) 

FORK A SHOULD NOT FAIL. 

IF_FENY*BENLY FAILS EXECUTION WILL GO TO 000.90 CAUSING 
A SM6 TO BE EXECUTED. THIS WILL ONLY HAPPEN IF EITHER 
IRCC SRCM7 DOES NOT GO LOW OR IF IRCC Ee8(1) IS BAD. 

ROM FLOW-26,54, 141, 142,317, 143, 146, 20S 

3492 THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN#SM12#DM3*5SRO(0)*DRO(0 
BIT.6+CMP.B} BUT NO ADDITIONAL LOGIC IS TESTED. 

3498 TEST 102 EIGHT MICROSTATES (BIN#SM12#DN3#SRO(1)#DRO(0) #CM 

THE ONLY POSSIBLE FAILURE WOULD BE IN STATE 030.90 
SINCE ALL THE OTHER LOGIC HAS BEEN TESTED. 

ROM FLOW-21,27,112,221,233,311, 177,33 
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3543 

3520 THE LOGICAL SEQUENCE WOULD NEXT TEST INSTRUCTIONS BIN#SM1Ox0M4#S 
P/CLASS THRU BIN#SM12#0M6#SRO(0)#DRO(O)*{TST.8+BIT.B+CMP.B) BUT 
ADDITIONAL LOGIC IS TESTED. 

3827 TEST 103 EIGHT MICROSTATES (BIN#SM12#0M6%SRO(1)*#0RO(0)#CM 

3528 
THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE 067.90. 

ROM FLOW-21,27,116,6,251, lee, 177,33 

JUHHEHEH HHH BHHEHHHEHHHHEHEHEEHEH HB HHHBEEEEE EEE itt 

JUHBEBHEBHHBBHBHHBEEHEEHHBHBH HEHE HHHEEIEEEHEEE aati 

3545 = TEST 104 NINE MICROSTATES (BIN#SM12#DMS#SRO(0)*#DRO(0)*CM 

THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE 050.20. 

ROM FLOW-21,27,115, 161,231,233, 311,177,33 

3564 TEST 105 EIGHT MICROSTATES (BIN#SM12%DMS#SRO(1)*DRO(0)*CM 

THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE 0S0.30. 

3580 TEST 106 WRITE/READ PSW 

3582 THIS TEST VERIFIES THAT THE PSW CAN BE READ THRU THE DAT 
IF THE TEST FAILS ONE OF MANY THINGS COULD BE BAD WHICH 
DETERMINED IN THIS DIAGNOSTIC. 
THIS TEST REQUIRES THAT SCCE PS ADRS GETS TO TMC 
THAT THE TMC DMUX SELECT LINES GET TO POR, THAT THE PSW 
BITS GET TO THE DMUX. THAT SCCE INTERNAL ADDRESS GETS TO 
AND SCCA VAOO GETS Td UBC. 

3615 TEST 107 RTI 

IF FORK A FAILS EXECUTION WILL GO TO ONE 
RSD.0Q0 WILL CAUSE A TRAP TO LOCATION 4 
IF RACF (HALT:OP CD 7) DOES NOT GO H 
STATE 012.01 WOULD CAUSE AN ODD ADDRESS TRAP SINCE RO 
WILL CONTAIN A 1. THIS WILL HAPPEN IF RACE E7 IS BA 
HLT.OO WILL CAUSE THE PROCESSOR TO HAL HE 
UNDER TEST ANO WILL OCCUR IF RACF El AD. 
IF THE INSTRUCTION DOESN’T WORK THEN THE RTI MACH 
STATES IS BAD. 

ROM FLOW-12, 186,212, 213,214,215, 172 



(a —~¥ 

POP 11° Po CPU DIAGNOSTIC PART 1 MACY11 er(73e2) 
DEKBAB.P 

KO4 
O3-NOV-76 11:18 PAGE SO 
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1831 3652 THE RTT WILL NOT BE TESTED HERE SINCE THE ONLY POSSIBLE FORK A 
1892 v FAILURE WOULD CAUSE AN RTI TO BE EXECUTED. THE T BIT FUNCTIONS 0 
1893 THE RTI & RTT ARE TESTED IN PART 2. 

1896 3659 ~=—s TEST ‘110 EMT AND TRAP 

1897 FORK A SHOULD NOT FAIL. 
1898 THE INSTRUCTIONS ARE EXECUTED AND THE STACK IS CHECKED T 
1893 VERIFY THAT EVERYTHING WORKED 0 

1301 ROM FLOW-0,345, 354, SVC.00-SVC. 90 

1303 3741 TEST 111 10T 

1905 FORK A SHOULD NOT FAIL. 
1906 

1 1997 3744 
1908 IF THE TRAP vgcToR LOGIC FAILS THE TRAP VECTOR COULD COM 
1903 OUT TO BE 0, R 24. 

1911 THE ONLY OTHER POSSIBLE FAILURE WOULD BE STATE TRP.O1. 
| 912 IF THIS STATE FAILS TO LOAD THE DR THE TRAP VECTOR WILL 

1913 , BE WHATEVER IS IN RY. IF IT FAILS TO LOAD THE BR THE OL 
1314 PS WILL FAIL TO BE STACKED. 

1316 ROM FLOW-14, 3S4, (SVC.00-SVC.90) 355,65, 357, 360, 367, 37,25 

1918 SRERALKAKS ESAS SERRE KS RARER SEARS RARER SRA RRS RES KAERE 

| 1919 3815 END OF PASS ROUTINE 
' 1360 - RKKARRKKERAEKALAAE RA RKARARAAELASAAERAEA GEARS RELERERERSES RAKES EEE 

: 1922 3817 INCREMENT THE PASS NUMBER (SPASS) 
1923 INDICATE END-OF-PROGRAM AFTER 144 PASSES THRU THE PROGRAM 

; 1924 TYPE “END PASS” 
/ 1925 IF THERES A MONITOR GO TO IT 

1926 IF THERE ISN’T JUMP TO TST1 
1927 IF IT IS DESIRED TO HAVE a BELL INDICATE THE “END OF PASS” LOCAT 
1928 SENDMG CAN BE CHANGED TO 7 
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1932 REEERALE LEAL ERA ERAGE ALEK REARS ERA ARERR ERA RAE RES ER KEES 
1933 3851 TYPE ROUTINE 
1334 FREER ERE RALRAA RAE EEE ER EEA ER GRRE REAR RAL ERE EREARERE ERE ES 

1936 3853 ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH AO B 
1937 THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE 
1938 NOTE]: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CH 
1939 NOTEe: S$FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED 
4300 NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

1942 CAL 
1943 1) “téInG, A_TRAP INSTRUCTION 
1944 TYPE »MESADR ;;MESADR IS FIRST ADDRESS OF AN 
1S4S OR 
1946 TYPE 
1947 MESADR 
1948 
1949 2) USING A JSR INSTRUCTION 
350 MOV PS,-(SP) ;;PUSH PROCESSOR STATUS WORD ON 
351 JSR PC, STYPE ;;CALL_ TYPE ROUTINE 

MESADOR ;;FIRST ADRESS OF MESSAGE 

EKEREREEH REE RLR AAR SEERA ERASER EERE E EERE R RARER ALAR RARER AR EES 
3924 BINARY TO OCTAL (ASCII) AND TYPE 

JHBHEHHHB HEBBEN EHH HHHHEE 

3926 THiS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIG 
OCTAL (ASCII) NUMBER_AND TYPE IT. 
STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS 
CALL: 

MOV NUM, -(SP) hes TO_BE TYPED 
TYPOS CALL FOR TYPEOUT 
-BYTE N ;;N=1 TO 6 FOR NUMBER OF DIGITS 
BYTE MM i Net OR 0 

1=TYPE LEADING ZEROS 
bis SUPPRESS LEADING ZER 

STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE 
STYPOS OR STYPOC 
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CALL: 
MOV NUM, -(SP) : NUMBER TO BE TYPED 
TYPON >:CALL BOR TYPEOUT 

375 STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

977 "MOV NUM, -(SP) -;NUMBER TO BE TYPED 
78 TYPOC *:CALL FOR TYPEQUT 
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1932 idbttLitidtittLitetee te bit tities eee tte E ELSES EE ES oy 
1983 4092 CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 
138 JOBE HHH BBE ae 

1986 400% THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 5-DIG 
1987 SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER 
1988 NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE T 
1989 BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS 
1990 REPLACED WITH SPACES. 
1991 CALL: 
1992 MOV NUM, -(SP) ;;PUT_THE BINARY NUMBER ON THE S 
1333 TYPDS 3;GO0 TO THE ROUTINE 

1995 JOHAN GHEE HEHE 
1996 4070 TRAP DECODER 
1322 JHE ie 

1999 4072 THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTIO 
2000 AND_USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADOR 
2001 OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
snte GO TO THAT ROUTINE. 

2004 JUHI E HHH HHH 
2005 4908S § TRAP TABLE 
a) JEG EEE 

2008 4087 THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLE 
2009 BY THE “TRAP™ INSTRUCTION. 
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2010 ; 

2026 .TITLE PDP 11/70 CPU DIAGNOSTIC PART 1 
2027 s#COPYRIGHT (C) JULY 21,1975 
2028 *#DIGITAL EQUIPMENT CORP. 

; $HAYNARD, MASS. 01754 

2031 #EPROGRAN BY DONALD W. MONROE 

tSTHIS PROGRAM WAS ASSEMBLED USING THE POP-11 MAINDEC SYSHAC 
2034 j HPACKAGE (MRINDEC-11-DZQAC-AS). 

2036 160000 é5yr=160000 ;;HALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 
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-SBTTL BASIC DEFINITIONS 

-#INITIAL ADDRESS OF THE STACK POINTER ##* 1100 sae 
301190 Svack= 1100 ssFIRST ADDRESS OF THE STACK 
R61 106 KERSTK= STACK + KERNEL STACK 
925700 SUPSTK= STACK-200 >: SUPERVISOR STACK 
032626 USESTK= STACK-300 *:USER STACK 

LESUIV. EMT, ERROR =:BASIC DEFINITION OF ERROR COL 
“EQUIV IOT:. SCOPE -:BASIC DEFINITION OF SCOPE CALL 

L777 S= 177976 ::PROCESSOR STATUS WORD 
EQUIV PS. PSW 

177774 STKLMT= 177774 >:STACK LIMIT REGISTER 
reve PIRG= 177772 -:PROGRAM INTERRUPT REQUEST REGISTER 
177570 SwR= =—s-« 177670 *:SWITCH REGISTER 
177570 DISPLAY=SWR 

- #MISCELLANEOUS DEFINITIONS 
909011 HY= Il ;:CODE FOR HORIZONTAL TAB 
009012 L&= 12 -:CODE LINE FEED 
900015 CR= 15 =:CODE CARRIAGE RETURN 
999200 CRLF= 200 >:CODE FOR CARRIAGE RETURN-LINE FEED 

-#GENERAL PURPOSE REGISTER DEFINITIONS 
999000 Ro= “0 ;;GENERAL REGISTER 
000061 Rls “1 >:GENERAL REGISTER 
oc0cte = %2 >: GENERAL REGISTER 
900003 R3= “3 *:GENERAL REGISTER 
O00004 RY= “u >:GENERAL REGISTER 
00900s RS= 4S >:GENERAL REGISTER 
990956 Rb= 7 *:GENERAL REGISTER 
90o5i7 = “47 ;;GENERAL REGISTER 

.EQUIV RO,RIO >: GENERAL REGISTER 
"EQUIV RIVRII ;;GENERAL REGISTER 
“EQUIV R2:Rle *:GENERAL REGI 
“EQUIV R3,RI3 :GENERAL REGISTER 
“EQUIV R4'R14 >:GENERAL REGISTER 
"EQUIV RS-RIS *:GENERAL REGISTER 
“EQUIV Rb,S -:STACK POINTER 
sEQUIV SP,KSP = KERNEL STACK POINTER 
“EQUIV SP.SSP =: SUPERVISOR STACK POINTER 
“EQUIV SP.USP USER STACK POIN 
-EQUIV R7,PC ::PROGRAM COUNTER 

- PRIORITY LEVEL DEFINITI 
090000 Pro=z OO - PRIORITY LEVEL 0 
DO00040 PRiz 40 -:PRIORITY LEVEL 1 
000100 PRo= 100 -:PRIORITY LEVEL 2 
000140 PR3= =s-_« 140) :PRIORITY LEVEL 3 
co02co PRH= 200 -:PRIORITY LEVEL 4 
000240 PRS= 240 : PRIORITY LEVEL S 
000300 PRE= =: 3300 :PRIORITY LEVEL 6 
000340 PR7= 340 ::PRIORITY LEVEL 7 

-#°SWITCH REGISTER” SWITCH DEFINITIONS 
:9o0c0 Gwi5= 100000 
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4 DEKBSAB.PL1 BASIC CEFINITIONS 

2093 043000 Swi4=  4u00 
oO 020500 Swl3= 2090 
2039S 610009 Sula= 16000 

oo4ooc SWliz 4000 
002000 Suld= 2000 

2098 c01000 Swo9= C00 
999400 Su0g= 400 

2100 oo00200 Suc7= 200 
e1ol 000100 Cwd6= 190 
2:02 oc0940 cwoss 40 
2103 990920 SuO4= 3629 
2:04 900010 SwO3= 10 
2105 900 Suez 4 
2106 ggceqe SwOl= 2 
2107 1 Su0d= 1 
2108 “EQUIV SWO9,SW9 
2109 “EQUIV SWO8, SWB 
21:0 “EQUIV SwO?, 
2lil “EQUIV SwWO6, 
2112 “EQUIV SWOS, SWS 
2113 “EQUIV SwO4' Sud 
2114 “EQUIV SwO3; SW3 
2115 “EQUIV SwO2, Swe 
2116 EQUIV SWO1, SWI 
ell? EQUIV SWOO, 

2:19 -#DATA BIT DEFINITIONS (BITOO TO BITIS) 
2120 199000 BITIS= 100000 
2lel 040090 BIT14¥= 40000 
2le2 d20000 BIT13= 20000 
2123 910000 BITl2= {0000 
2le4 004000 BITli=z 4000 
2125 902000 81T10= 2000 
2126 001000 BIT09= i000 
2127 909400 BITOB= 400 
2128 909200 gIT07= 200 
2129 009100 BITOb= 100 
2139 000040 BIT0S= 49 
2131 009029 BITO4= 20 
2132 099610 BITO3= 10 
2133 pcN004 BITO2= 4 
2134 pone BITOl= 2 
2135 900001 BITO0= 1 
21% “EQUIV 8IT09,BIT9 
2137 “EQUIV BITOS,BITB 
2138 “EQUIV BITO7, 8117 
2139 “EQUIV BITO6,BITb 
2140 “EQUIV BITOS,BITS 
2141 -EQUIV BITOY, BITSY 
2142 “EQUIV BITO3,8IT3 
2143 “EQUIV BITO2,BITe 
2144 EQUIV BITOI,BITI 
gis EQUIV BITOO.BITO 

2147 -#BASIC "CPU" TRAP VECTOR ADDRESSES 
2148 cooo04 ERRVEC= 4 TIME OUT AND OTHER ERRORS 
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214g 000010 
2150 000014 
e1sl 000014 
21Se 000914 
2183 000020 

i els4 000024 
e1ss 990030 
21S6 000034 
2157 000060 
2158 OS0064 
2159 000114 
2160 00N240 
2161 00v0250 
2le2 
2163 
el64 
216 

1 els& 177740 
2167 177742 
2168 177744 
2163 177746 

; e170 1777590 
; e217) 1777582 
' 2172 

2173 
e174 

, 275 
2176 
2177 1777680 
2178 
2179 177762 
2160 
2181 177764 
2182 177765 
2183 
2184 
2185 
2186 
2187 
2188 
e189 
2190 
219} 
2192 
e193 177572 
rae a 177574 
219s 177576 
21% 172516 
2197 
2198 
e199 
2c00 
e201 

c03 
2c04 77600 

DOS 
IC PART 1 MACYI1 27(732) O3-NOV-76 11:18 PAGE 56 
DEFINITIONS 

RESVEC= 10 spare AND ILLEGAL INSTRUCTIONS 
TBITVEC=14 
TRTIVEC= 14 :: TRACE TRAP 
BPTVEC= 14 : + BREAKPOINT TRAP (BPT) 
IOTVEC= 20 j INPUT/OUTPUT TRAP (IOT) ##SCOPE + 
PWRVEC= 24 WER FAIL 
EMTVEC= 30 {EMULATOR TRAP (EMT) ##ERROR## 
TRAPVEC=34 “TRAP* TRAP 
TKVEC= 629 itary KEYBOARD VECTOR 
TPVECs 64 -:TTY PRINTER VECTOR 
CACHVEC=E114 s CACHE ERROR INTERRUPT VECTOR 
PIRQVEC=240 *:PROGRAM INTERRUPT REQUEST VECTOR 
MMVEC= i >sMEMORY MANAGEMENT VECTOR 

-SBTTL CACHE REGISTER DEFINITIONS 

LOAORS = 177740 sLOWER 16 BITS OF ADDRESS THAT CAUSED ERROR 
HIADRS = 177742 HUpPER SIX BITS OF ADDRESS THAT CAUSED ERROR 
MEMERR = £77744 *CACHE ERROR REGISTER 
CONTRL = 177746 + MEMORY CONTROL REGISTER 
MAINT = 177750 : > MEMORY MAINTENENCE REGISTER 
HITMIS = 177752 CtuIT MISS REGISTER “1” IMPLIES HIT IN CACHE 

-SBTTL CPU REGISTER DEFINITIONS 

SIZELO = 177760 sMEMORY SIZE REGISTER NUMBER TO PUT INTO A PAR 
76 GET TO THE LAST 3e WORDS OF MEMORY 

SIZEHI = 177762 3 HIGH SIZE REGISTER, RESERVED FOR FUTURE USE 
sCURRENTLY ALL ZERO 

SYSTIO = 177764 : ISYSTEN ID REGISTER 
CPUERR = 177765 :;CPU ERROR REGISTER HOLDS CONDITION THAT CAUSED 

:3;THE TRAP TO ERRVEC (000004) 

-SBTTL MEMORY MANAGEMENT DEFINITIONS 

s#MENORY MANAGEMENT STATUS REGISTER ADDRESSES 

= 177572 
MMRi=s 177574 

= 177576 ty 
MMRS= 6172516 \5 
EQUIV MMRO, $7 
EQUIV MMRI,SR1 - 
EQUIV MMR2,SRe 
EQUIV MMR3,SR3 

;#USER “I” PAGE DESCRIPTOR REGISTERS 

UIPORO= 177600 
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2205 177602 UIPDRI= 177602 
2205 177604 UiPDRe= 177604 
2297 177606 UIPDR3= 177606 
2208 177610 UIPDRY= 177610 
209 177612 UIPDRS= 177612 

| 2210 177614 UIPDR&= 177614 
| eek 177616 UIPDR7= 177616 

e213 ;#USER “D” PAGE DESCRIPTOR REGISTORS 
2215 177620 UDPDRO= 177620 
2216 177622 UDPDRI= 1776 
2217 177624 UDPDR2= 177624 
2218 177626 UDPDR3= 177626 

| 2619 177 = 177630 
2220 177632 UDPDRS= 177632 

| Peel 177634 UDPDR6= 177634 
| 2eee 177636 UOPDR7= 177636 
| 2224 S#USER “I” PAGE ADDRESS REGISTERS 
| 32 aB 177640 UIPARO= 177640 
| 3287 177642 UIPARI= 177642 | 553g 177644 UIPARZ= 177644 

2229 177646 UIPARS= 177646 
2230 177650 UIPARY= 177650 
223] 177652 UIPARS= 177652 
2232 177654 UiPAR= 177654 
2233 177656 UIPAR?= 177656 
2235 ;#USER “D” PAGE ADDRESS REGISTERS 
2237 177660 UDPARO= 177660 
2238 177662 UDPARI= 177 
2239 177664 UOPARS= 177664 

177665 UDPAR3= 177666 
2241 177670 = 177670 
2ou2 177672 UDPARS= 177672 
2243 177674 UOPARB= 177674 
Ean 177676 = 177676 

Soup ;#SUPERVISOR “I" PAGE DESCRIPTOR REGISTERS 
ZouB 172200 SIPORO= 1722 
2249 172202 SIPDRI= Ieee 
2250 172204 SIPDRo= 172204 
2251 172206 SIPDRI= 172206 
2252 172210 SIPORY= 172210 
2253 172012 SIPDRS= 172012 
2254 172214 SIPORG= 172214 

172216 SIPDR7= 172216 
; #SUPERVISOR “D” PAGE DESCRIPTOR REGISTERS 

2255 

2257 
2258 
2259 17e2e0 SOPORO= 172220 
2260 s7e222 SOPORI= 172eee 
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2261 172224 SOPDRe= 172224 
222 172226 SOPDR3= 172226 
2063 172230 SOPDRY= 172230 
eo64 172032 SOPDRS= 172232 
2265 172034 SDPDRb= 172234 
2286 172236 SDPOR7= 172236 
2268 ;#SUPERVISOR “I” PAGE ADDRESS REGISTERS 
2270 172240 SIPARO= 172240 
2271 172242 SIPARI= 172242 
2272 172244 SIPARS= 17204 
2273 172246 SIPARS= 1722 
2e7y 172250 SIPARY= 172250 

172252 SIPARS= 172252 
2276 172254 SIPARL- 172254 

| $622 172256 SIPAR?= 172056 
| 2979 ;#SUPERVISOR “D" PAGE ADDRESS REGISTERS 

228) 172260 SDPARO= 172260 
2282 172262 SOPARI= 172262 
2283 172264 SDPAR2= 172064 
2284 172266 SOPARS= 172266 

we: 172270 SDPARY= 172270 
28h 172272 SOPARS= 172072 

| 2287 172274 SOPARS= 172274 
2288 172276 SOPAR7= 172276 
eo0 ;#KERNEL “I” PAGE DESCRIPTOR REGISTERS 
2292 172300 KIPORO= 172300 
2293 172302 KIPORI= 172302 
2054 172304 KIPDR2= 172304 
2295 172306 KIPDR3= 172306 
229% 172310 KIPDRY= 172310 
2297 17e312 KIPDRS= 172312 
2298 172314 KIPDRb= 172314 
2299 172316 KIPDR7= 172316 
2201 ;#KERNEL “D" PAGE DESCRIPTOR REGISTERS 
2303 172320 KOPDRO= 172320 
e304 172302 KOPORI= 172322 
2305 172304 KDPDR2= 172304 
2306 172306 KOPOR3= 172326 
2307 172330 KOPORY= 172330 
2398 172332 KOPORS= 172332 

170334 KOPOR6= 172334 
310 172336 7= 170336 
2312 ;#KERNEL “I” PAGE ADDRESS REGISTERS 
2314 172340 KIPARO= 172340 
2315 172342 KIPARI= 172342 
2316 170344 KIPAR2= 172344 
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172346 

172376 

GOS 
€° (732) O3-NOV-76 11:18 PAGE 59 

NITIONS 

KIPAR3= 172346 
KIPARY= 172350 
KIPARS= 172352 
KIPAR6= 172354 
KIPAR7= 172356 

;#KERNEL “D” PAGE ADDRESS REGISTERS 

KOPAR7= 172376 

-SBTTL UNIBUS MAP REGISTER DEFINITIONS 

;#THE LOWER 16 BITS OF THE MAP REGISTERS ARE LABELED *MAPLXx’ 
#THE UPPER 6 BITS OF THE MAP REGISTERS ARE LABELED ’MAPHXx’ 

170200 
0202 

i
n
g
e
n
 me

 
OO 

0G 
00 

00
 

00 
OO
 

00
 

00
 

OE
 

00 
OO
 

08 
00
 

08 
00 

Oe
 

08 
06
 

08 
te 

00 
08 

be 
88 

0y 
08 

on 
ce 

Oo
 

o
o
 

170270 
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—
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UNIBUS MAP REGISTER DEFINITIONS 

170272 MAPHI6 = 170272 
120274 MAPLI7 = 170274 
170276 MAPHI? = 170276 
170300 MAPL20 = 170300 
170302 MAPHEO = 170302 
170304 MAPLE] = 170304 
170306 MAPHE! = 170306 
170310 MAPL22 = 170310 
170312 MAPH2e = 170312 
170314 MAPLOS = 170314 
170316 MAPHO3 = 170316 
170320 MAPLOY = 170320 
170320 MAPHOY = 170320 
170224 MAPLES = 170304 
170326 MAPHSS = 170326 
170330 MAPL26 = 170330 
170332 = 170332 
170334 MAPLO? = 170334 
170336 MAPHE? = 170336 
170340 MAPL30 = 170340 
170242 = 170342 
170344 MAPL31 = 170344 
170346 MAPH31 = 170346 
170350 MAPL32 = 170350 
170352 MAPH32 = 170352 
170354 MAPL33 = 170354 
170356 MAPH33 = 170356 
170360 MAPL34 = 170360 
170362 MAPH34 = 170362 
170364 MAPL3S = 170364 
170366 MAPH3S = 170366 
170370 MAPL36 = 170370 
170372 = 170372 
170374 MAPL3? = 170374 
170376 MAPH37 = 170376 

.EQUIV MAPLOO, MAPLO 
“EQUIV MAPHOO, MAPHO 
EQUIV MAPLOI,MAPLI 
“EQUIV MAPHO1’ MAPH! 
EQUIV MAPLO2;MAPL2 
"EQUIV MAPHOS, MAPHE 
"FQUIV MAPLOS,MAPLS 
EQUIV MAPHOS, 
EQUIV MAPLOY,; MAPLY 
EQUIV ; 
EQUIV MAPLOS, MAPLS 
EQUIV MAPHOS, MAPHS 
EQUIV MAPLO6, MAPLE 
EQUIV MAPHO6; MAPHG 
EQUIV MAPLO7,MAPL? 
EQUIV MAPHO?, MAPH7 

HOS 
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000200 

TRAP CATCHER 

000000 

000260 

000137 o01e0e 

o00204 
OO0046 
010732 
0000Se 
000000 
000204 

.SBTTL TRAP CATCHER 

=0 
s#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A ".+2,HALT™ 
:*#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
s#LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS 

~SBTTL STARTING ADDRESS(ES) 
.=200 

JMP OeSTART ; JUMP TO STARTING ADDRESS OF PROGRAM 
_ AHHH EHH HH HEHEHE EHH gd gS 

- SBTTL ACT11 HOOKS 

j THE FOLLOWING LOCATIONS ARE SETUP TO BE USED WITH ACT11 

| SLOCATION 6, UIL WILL CONTAIN THE ADDRESS OF THE LOCICAL 

#LOCATION Se Te US ‘geo TO SPECIFY PROGRAM OPERATING REQUIREMENTS 
#AND/OR RESTRICTIONS. THIS IS ACCOMPLISHED BY SETTING VARIOUS BITS 
5870 A ONE OR A ZERO. THE BITS USED AND THERE MEANING ARE: 

BIT 15=1 PROGRAM SHOULD BE POWER FAILED WHILE RUNNING 
=0 NO POWER FAIL DESIRED 

BIT 14=] PROGRAM RUN TIME IS MEMORY SIZE DEPENDENT 
=0 RUN TIME IS NOT MEMORY SIZE DEPENDENT 

BITS 13-0 MUST BE ZERO’S 

SSVPC=. ;;SAVE LOCPTION COUNTER 
~=46 3397 LOCATION COUNTER 
“WORD  SENDAD ;;9ET LOC.46 TO ADDRESS SENDAD 
.=S2 3) LOCATION COUNTER 
-WORD OQ ET LOC.S2 TO ZERO 
. =SSVPC s; RESTORE LOCATION COUNTER 

S
e
 
w
o
w
s
 
o
w
e
 

w
e
 
w
e
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e
 

b
e
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eles 5p RARER E RARER ESE SERA LER KRALL LEER RAE EES RAERAA ELLE LEE RLS 

ete ~SBTTL COMMON TAGS 

2470 ;#THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
2471 #USED IN THE PROGRAM. 
e47e 
evr 001100 -=1100 
2474 
e475 001100 SCMTAG: ;;START OF COMMON TAGS 
2476 001100 000000 SPASS: .WORD OQ ;;CONTAINS PASS COUNT 
e477 001102 Mat STSTNM: .BYTE Q CONTAINS Ma one NUMBER 
2478 001103 00 SERFLG: .BYTE 0 ;CONTAINS ERROR FLAG 
e479 001104 000C00 SICNT: .WORD QO : CONTAINS SUBTEST TERATION COUNT 
e480 001106 000000 SLPADR: .WORD OQ :;CONTAINS SCOPE LOO 
2481 001110 o000000 SLPERR: .WORD O ;;CONTAINS SCOPE RETURN FOR ERRORS 
e482 OOlli2 000000 SERTTL: .WORD OQ : CONTAINS TOTAL ERRORS DETECTED 
e483 001114 SITEMB: .BYTE 0 + CONTAIN ITEM CONTROL BYTE 
e484 001115 001 SERMAX: .BYTE 1 ;CONTAINS MAX. ERRORS PER TEST 
248S 001116 SERRPC: .WORD OQ ;;CONTAINS PC OF LAST ERROR INSTRUCTION 
e486 001120 090000 $GDAOR: .WORD OQ : CONTAINS QF ’GO0D’ DATA 
e487 OOllee o00000 SBDROR: .WORD QO ;;CONTAINS OF *BAD’ DATA 
e488 001124 000000 $GDDAT: .WORD QO 3 CONTAINS *GO000’ DATA 
e489 001126 0000070 SBDDAT: .WORD OQ ;;CONTAINS *BAD’ DATA 

i @&490 001130 000000 a00000 000000 WORD 0,0,0 ; ;RESERVED--NOT TO BE USED 
2491 OO01136 177560 $TKS: 177560 ;1TY KBO BraTUS 

| e492 O01140 177562 $TK8: 177562 itty KBD BUFFER 
2493 001142 177564 $TPS: 177564 ie TTY PRINTER STATUS REG. 
2494 001144 177566 S$TPB: 177566 ;;TTY PRINTER BUFFER REG. 
e495 001146 009 S$NULL: .BYTE OQ ;;CONTAINS NULL CHARACTER FOR FILLS 

' 2496 001147 002 SFILLS: .BYTE 2 ;;CONTAINS @ OF FILLER CHARACTERS REQUIRED 
, e497 003150 Ole SFILLC: .BYTE 12 et FILL CHARS. AFTER A “LINE FEED” 

2498 001151 000 STPFLG: .BYTE O ; TERMINAL AVAILABLE” FLAG (BIT ‘:07>=0=YES) 
e439 001152 GAD: .WORD 0 :;CONTAINS THE FROM 

1 2500 3;WHICH (SREGO) WAS OBTAINED 
1 2501 OO11S4 GO: .WORD OQ s;CONTRINS (($REGAD) +0) 

ede 001156 000000 SREGI: .WORD OQ ; ;;CONTAINS (($REGAD) +2) 
e303 001160 SREG2: .WORD OQ ; s;CONTAINS ((S$REGAD) +4) 
2504 001162 000000 STMPO: .WORD OQ ;;USER DEFINED 
eS0S 001164 000000 STMP1: .WORD OQ ;;USER DEFINED 
2506 001166 STMPe: .WORD OQ ;;USER DEFINED 
es07 001170 000000 STMP3: .WORD O + OCEe DEFINED 
e508 001172 077 SQUES: .ASCII 7?/ ;QUESTION MARK 
2509 001173 O15 SCRLF: .ASCII <1 ; js CARRIAGE RETURN 
2510 001174 o000ie SLF: eASCIZ = <12> ;;LINE FEED 
2S11 001176 SERPSW: 
eSi2 001176 000000 WORD 
2513 001200 000000 
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eet ; g REF RERRAR RARE ES ORE RRR ERE E REESE REE EAA ERA RARER LER EE RENE 

seis .SBTTL ERROR POINTEN "GLE 

2518 ;#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 
2519 » #THE Hoa Si teng Ig OBTAINED BY USING THE INDEX NUMBER FOUND IN 
2520 ;#LOCA ION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT. 
ool IF SITEMB IS O THE ONLY PERTINENT DATA IS ($ERRPC). 
ese NOTES: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

2524 si EM :;POINTS TO THE ERROR MESSAGE 
2525 + OH ::POQINTS TO THE DATA HEADER 

2 OT ::POINTS TO THE DAT 
2587 = OF ::POINTS TO THE BATA FORMAT 

2529 
2530 001202 SERRTB: 
2531 : ; © ERERKEKEKSKSEE SEARS REAR ERAS SRERRE RRA RERARRERALEREAHEAER ELEN 

2632 ik FOLLOWING IS AN INDEX OF THE POSSIBLE FAILURES THAT 
2533 * # CAUSE A TRAP TO LOCATIONS 4, 10, 14. OR 24 OR THAT 
com i CAUSE THE PROCESSOR TO HANG’ (H): NGT=NOT GETTING THRU 

eos i TEST NUMBER EFFECT CAUSE 

2538 it 2s 10 RACH NEG.B*DMO NOT GOING HIGH 
2539 + 25 24 RACH A2 RABOO NOT GOING LOW 
2540 : 25 H RACH ES9(6) NOT GOING LOW 
2541 + OR NGT RACL RADROZ 
2542 1# 26 H RACL RADROO NOT GOING LOW - 
2643 : # 26 4 EITHER IRCC SM3S7 STUCK H 

 BS4y 2 OR RACL E70 BAD 
2645 2 26 14 IRCC CO RABO3 NOT GOING H OR 
2546 + RACL RAODRO3 INPUT STUCK LOW 
oH? i 26 4 SRC CONST ADDED 1 OR 3 

esis i 27 H RACK RADRO1 NOT GOING LOW 

2s51 ir 31 10 RACK AD RABOL NOT GOING LOW OR 
2552 * NGT RACL RADROL 
2553 *# 31 4 RACK BRCABOS NOT GOING LOW OR 
2554 i NGT PACL RAROROS 
2555 «i 13 ON TOP OF STACK 
2556 * 31 4 OST CONST ADDED | OR 3 
e557 i 32 10 RACE AO RABOO DOES NOT GO LOW 

e558 is 33 10 RACE AD RABO2 DOES NOT GO LOW 

2561 i 4 10 RACE E44 IS BAD 
2562 1 34 10 IRCB K/CLASS STUXK LOW 
2563 « 34 H GRAB OBD(1L) STUCK H OR NGT RACL E71 

| ebe4 ii 34 H GRAD ORMXOO STUCK H OR GRAB E50 BAD 

| Brb ti 35 10 RACE BIN#SMO H DID NOT GO HIGH 
; e567 ii 35 10 IR DECODE ROM WORD BAD 

2569 + 36 10 RACE BIN*SNC FAILED 
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2570 ii 3b 10 IR DECODE ROM WORD BAD 

ebre it 37 10 RACE E4S BAD 

2574 i 40 10 RACE AD RABOO DOES NOT GO Low 
2575 t# 40) 10 IRCB(JMP+JSQ2) IS STUCK LOW 
e576 i 40 H IRCB FJ CLASS IS STUCK HIGH 

2578 :% 41 10 RACE E4S IS BAD 
2579 3% 
e580 if 42 10 RACE E33 IS BAD 

25 + 43 10 RACH U/CLASS NOT GOING HIGH 
2583 + # S$-2 ON TOP OF STACK 

ie 43 10 EITHER RACE E10 BAD OR 
2585 2% RACE BIN NOT GOING H 
eB i S$ ON TOP OF STACK 

2588 +i yy 10 RACI AFIR 14(1) NGT RACE E42 
e583 ii yy 10 IRCB £38(6) STUCK HIGH 

2531 is 4S H GRAB O8D(0) STUCK H OR NGT RACK £51 

2593 + 46 10 RACE E33 BAD 
| S08 3% 

e536 is i] 10 RACF £3 DOES NOT GO HIGH 

3537 i 56 10 PART PCLASS FIELD BAD IN IR DECODE ROM 

2598 i 60 10 PART PCLASS FIELD BAD IN IR DECODE ROM 

260! 2% 62 10 IRCC CO RABO3 STUCK H OR NGT RACL RADROZ 
abe is OR FORK C MUX INPUT BO STUCK H 

2604 :# 65 10 B FORK MUX SELECT STUCK LOW 
1 e605 +" 65 H IRCB BO RABOY NGT RADROS 
| 2606 2% 65 H B FORK MUX INPUT BO STUCK H OR 

2607 * # IRCC BO RABOO STUCK H 
2608 2H 6S 4 B FORK MUX INPUT B83 OR 
2609 i IRCB BO RABOO STUCK L 
eb10 is 65 H IRCB EY6(12) STUCK L-MICRO ADR 170 

ble i 67 10 RACE £35(1) BAD 
e ; 
eb14 if 70 10 B FORK MUX STROBE STUCK L (CHIP FAILURE) 

2616 * 75 10 RACE JMP+JSR+SWAB NOT GOING HIGH 
e617 i 75 10 IRCB E63 BAD-RS CONTAINS “T67+2" 

2619 i 105 4 RACF (HALT:OP CODE 7) DOES NOT GO HIGH 
bed - 105 4 RACE E7 BAD-ODD ADR BIT SET IN ERROR REG 

ebee2 : KERR REAR RGERA REESE RRA AREER RSE EER SSSR ASRS ARRRSAESEESS 

ebe3 he THE FOLLOWING FIVE CONDITION CODE AND BRANCH TESTS ARE A 
2be4 : FUNCTION OF RACK F TRUE 1. SECTION 1 OF EACH TEST IS # 

rf DEPENDENT ON TRUE 1 NOT GOING HIGH, WHILE SECTION 2 IS 
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O01e02 O1e737 000014 177746 

001226 

001230 
001232 
001234 
001236 
001236 

001240 
O0i242 
001244 
001244 

ERROR POINTER TABLE 

000257 

103404 
100403 
102402 
101401 
103001 

oooooo 

000261 

100402 
102401 
100601 

o0o000 

103001 
103401 

000000 

;% DEPENDENT ON TRUE ONE GOING HIGH. 
. 
START: MOV #14, QNCONTRL =; FORCE MISSES IN CACHE 
© GHEE BH BHEBHBE EBB HBB EEBBHEE 

j ATEST l CCC¥BRANCH THRU FET. 13 

te THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1: 
2 SECTION 1 
te BCS £58(13, 12) LH 
1% BM] €59(10:11,9)  HL,H 
¥ BVS £48(5,3,43 HiCsH 
+ BLOS «E59 4°35) H’L’H 
STITT TTC T ETT T TTT TT TTT TTT TTT ETT TTT ELT ELETT TTT TT TTTTTTT TTT Ts 

tST1: ccc -CC=0000 
SECTION 1 

BCS 1$ 
BMI 18 
BVS 13 
BLOS  §6s«1$ 

is BCC TST2 »:GO TO NEXT TEST 

HALT :RACF TRUE 1 WENT HIGH OR 
;RACH Ae RABOe IS NOT GOING HIGH 
;OR NOT GETTING THRU RACL RADROC 
;FOR LOOPING CHANGE TO “BR TST1” (771) 

Itt tLiitiiiittt teil LLL 
j ATEST 2 SEC¥BRANCH THRU FET.13 AND FET.11 

rT THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF T°UE 1: 
¥ SECTION I 
i BMI £58(13, 12) HL 
i BVS €58(13; 12) HL 
x SECTION 2 
+ # BCC £58(13, 12) H.H 
© EBHEB EHH HEHE HEEB HEEB EHEESEHBBEE 

t6T2: SEC -CC=0001 
-SECTION 1 

BMI 
BVS 1$ 

is BPL 2 :GO0 TO SECTION 2 

HALT ;RACF ES8 FAILED 
“FOR LOOPING CHANGE TO “BR TST2e" (773) 

-SECTION 2 
23: BCC 3$ 
35 BCS T5173 ;:GO TO NEXT TEST 

HALT sEITHER RACF TRUE 1 DID NOT GO HIGH 
;OR IT OID NOT GET THRU RACH Ae RABOO 
;FOR LOOPING CHANGE TO “BR 2S" (775) 

WU TiiiiitiiiiiiititiititiiieitttittitiitititititiiLii ete 
sATEST 3 SEV#BRANCH THRU FET.13 AND FET. 11 

1% THE FOLLOWING IS A LIST OF PATTERNS PUT ON THE GATES OF TRUE 1: 
: SECTION 1 

BCS. «E485, 3,4) L,#,H 
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001246 

0012S0 
001eSe2 
001254 
001256 
001260 
001260 

001262 
001264 
001266 
001266 

001312 

NOS 
y °(732) Q3-NOV-76 11:18 PAGE 66 

T3 SEVeSRANCH THRU FET.13 AND FET.11 

# BMI E48(S,3,4) H,H,L 
% SECTION 2 
; BYC £481S,3,4) H,H.H 
= GHUGBGHBBHHBEBBHB BEEBE 

000257 t&T3: ccc -CC=0000 
sSECTION 1} 

900262 SEV ;CC=0010 
103402 BCS 1$ 
100401 BMI 1$ 
100601 i$ BPL +} 

000000 HALT ;RACF EY8 FAILED 
sFOR LOOPING CHANGE TO “BR TST3” (772) 

*SECTION 2 
102001 os: BVC 3$ 
102401 BYS TSTY¥ :3GO TO NEXT TEST 

000000 HALT ;EITHER RACF EY8 OR E47(1) FAILED 
*FOR LOOPING CHANGE TO “BR 2$" (775) 

5H JUHI GG 
sETEST 4 SEZ*¥BRANCH THRU FET.13 AND FET.11 

:# THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE lL: 
+ SECTION 1 
2 BCS. £59(4,3,5) H,H,L 
fF BMI ES9(4,3,5) L,H,H 
2 # SECTION 2 
3% BHI £S59(4.3,5) H.H.H 
2 RGGGB BBE HAE EE EEE EEE 

000257 tST4: cnc -CC=0000 
;SECTION . 

ocee64 SEZ ;CC=0100 
103402 BC: 1$ 
100401 BMI 1$ 
102001 is BYC es ;G0 TO SECTION 2 

ooo000 HALT ;RACF ES9 FAILED 
sFOR LOOPING CHANGE TO “BR TST4” (772) 

-SECTION 2 
101001 es: BHI 3S 
101401 BLOS TSTtS - ;;GO TO NEXT TEST 

oo0000 HALT sEITHER RACF ES9 OR E47(11) FAILED 
«FOR LOOPING CHANGE TO “BR e$” (775) 

6 HHI»: HEHEHE III 
j TEST S SEN#BRANCH THRU FET.13 AND FET. 11 ; 

+ it THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 1: 
it SECTION 1 
rf BLOS €59(10,11,9) H,H,L 
: i BVS €59(10,11,9) L,H,H 
+ SECTION 2 
. it BPL €$9(10,11,9) H,# 4 
© GHB HBBHEHHBBHBEHE EHH BBBE EAE i EEE 

000257 tSTS: ccc -cC=0000 
;SECTION 1 
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lL FET.13 AND FET.2I1 

SEN ;CC=1000 
8.05 1$ 
BVS 1§ 

is BHI es 3G0 TO NEXT SECTION 

HALT sRACF ESO FAILED . 
. sFOR LOOPING CHANGE TO “BR TSTS” (772; 

pSECTION 2 
2s: BPL 3$ 

BMT TST& 33G0 TO NEXT TEST 

HAL T sEITHER RACF ES9 OR EY7(13) FAILED 
*FOR LOOPING CHANGE TO “SR 28” (775) 

5 RRPREGEEDEEEEEERESEESEDEES ESTES SEESREERS ESSERE ESEREERE REAR EE SES 
3% THE FOLLOWING SEVEN TESTS ARE A FUNCTION OF RACF TRUE 2. 
s#SECTION 1 OF EACH TEST IS DEPENDENT ON TRUE 2 NOT GOING HIGH 
; FHILE SECTION 2 IS DEPENDENT ON TRUE 2 GOING HIGH. 

38: 

: SEEKELELSSLEELELSL AA FELELSELSESLELFREELELEELELSLESSSESLELESE LESS 

i STEST 6 BRANCHES THRU FET.13 

i THIS, TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2: 

+ BE £58(2,1)H.L €59(13,1,2)L,H,H E48(1,13,2)H, HLL 
:# BLT £59(13,1,2)L,H,H €48(1,13,2)H.H,L §S58:1059)L.H 
3# BEQ esac2, Lat £S58(10,9)H,L 
- SESE EEESEEESEEEAEERERSEESESESEEASERESSLEESESEEESSESEEPESEEEEESS 
tSt: ccc -CC=0000 

BLE 18 
BLT 1$ 
BEQ 1$ 

is BGT 1517 -:G0 TO NEXT TEST 

° HALT ;RACF TRUE 2 WENT HIGH 
sFOR LOOPING CHANGE TO “BR TST6” (772) 

eTiiiiiititiiiiitiiiiiiiiiiiiiiiiiiiii tits 
:ETEST 7 BRANCH THRU FET.13 AND FET. le 
+ 
ot THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2: 
s¢ SECTION 1 
;# BEQ E48(1,13,2) L,H,H 
ot SECTION 2 
°t BGT E48(1,13,2) H,4,.H 
+ RESREEEREEEERESEEEESEESESEREEEEEESERERRASERESERDERERELEESEEEREE 
t$1?7: CCC ;CC=0000 
sSECTION 1 

SEV -CC=0010 
BEG 1S 

1s BNE es 3;GO TO SECTION 2 

HALT sRACF E48 FAILED 
sFOR LOOPING CHANGE TO “BR TST?” (773) 

SECTION 2 
es: BGT 3S 

BLE TST10 ;3;GO0 TO NEXT TEST 
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BRANCH THEY FET. 

CO6 
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13 AND FET.1 

HL T ;EITHER RACF TRUE 2 O10 NOT GO HIGH 
;OR IT DIO NOT GET THRU RACH Ae RAGS) 
;FOR LOOPING CHANGE TO “BR cS” (775) 

MPESUICSitieitiristiilrititiiiriittiiisiiiiiiiiiititiitrii tite 

T
w
o
 

:$TEST 10 BRANCH THRU FET.13 AND FET. le 
se 

7 THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2: 
:2 SECTION | . 
2% BLT ESB(2, 1) L,H 
:* SECTION 2 
3+ BNE £59'2,!) HH 
ee SPFREPEREDEESEESEESESS AE CERESREESRESEREEREEESEESESEESEEEE ESD EES 

$710: oc¢ :CC20C00 
sSECTION 1 

Ez ;CC=0100 
BLT 1S 

is BcE 2s -GO0 TO SECTION 2 

HALT ;RACF ESB FAILED 
“FOR LOOPING CHANGE TO “BR TSTIO™ (773) 

-SECTION 2 
es: BNE 3$ 
3 BEQ TST11 3:GO TO NEXT TEST 

HALT sEITHER RACF ESB OR E46(12) FAILED 
;FOR LOOPING CHANGE TO “BR 2$” (775) 

Wtiiiiiiiitiiitiititiiiitiiitiiiiiiiiiiiiiitiiit tity 
j RTEST ll BRANCH THRU FET.13 AND FET. 12 

i THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2: 

:# BEQ €59(13,1,2) H,H,L 
# SECTION 2 
:* BGE €59(13, 1,2) HHH 
.  EESEREEREEEEEESERRERESESEEESARERESERESEREEEAEEOREEEESEEEEERESEE 
tSr11: CCC -CC=0000 
-SECTION 1 

SEN CC=1000 
BEQ 1$ 

is -GO TO NEXT SECTION 

° HALT ;RACF ESO FAILED 
"FOR LOOPING CHANGE TO “BR TSTIL™ (773) 

“SECTION 2 
2s: BGE 3$ 
35 BLT TSTle ;:GQ TO NEXT TEST 

"HALT ;EITHER RACF E59 OR E46(13) FAILED 
;FOR LOOPING CHANGE TO “BR 2§” (775) 

PM iiiiititiiitittitiittititiiititiitiiii 
“TEST 12 BRANCHES THRU FET.13 AND FET.Je 

THIS TEST PUTS THE FOLLOWING PATTERNS ON THE GATES OF TRUE 2: 
SECTION 1 

BEQ €S8(2,1)H.L €58(10,9)H,L 
BLT £59(13,1,2)H,L,H E48(1,13,2)H,L,H 

9 

L
e
 

€S8(10,9)L,H 



DEKBAR T12 

$32) oo1430 00262 
ease 

001432 oc14ce 
7 pol" O6245! 

1436 001001 
2856 OO1440 
2857 OO1440 cCo0000 
2858 
2859 
2860 
2861 
eBbe 
2863 
oBo4 

| 3865 
2865 

es 34 
| 9868 
‘ 9869 OO1L442 009277 
| 9870 OO1444 
' 2871 OO1446 O0S000 

2872 OO14S0 103403 
2273 001452 jOeurD 
2874 OOl454 19040! 
2875 OO1456 00140! 
2876 091460 
2877 OOl460 ocoooe 
2878 
2279 
2880 01462 ocosoco 
2281 OO1464 000277 
oes OOl466 000e44 
2889 001470 005700 
264 OOl472 103403 
2885 SO1N74 102402 
oe9, 001476 10540! 
2287 001500 OOL40! 
2688 001502 
2889 001502 ococod 
2890 
2891 
2892 001504 005000 
2893 003506 000257 
2204 001510 0002 
2895 001512 005100 
22% O01514 100003 
2897 OO1©'6 001402 
2898 O0ise0 10240) 
2899 001522 103401 
2300 001524 
sae 601524 oo0c00 

2994 001526 o00s000 
2905 001530 000277 

POP ti pore DIRSNCSTic SART 1 MACYIS 2017392) O3-Nov="76 

BRANCHES "HRU FET.13 AND FET. le 

-  ERPSPESREESSEEE DEEPER ESSLERERESESERESEAAESSSSSS ESTES ES EELSSESES 
tStie: SEV 
:SECTION 1 

1$: 

CLRRC: 

TSTRO: 

COMRO: 

HALT 

Mi: 
DO6 

18 PAGE 69 

;CC=1010 

;;G0 TO NEXT TEST 

THE FOLLOWING TEST TESTS ALL THE E/CLASS 
INSTRUCTIONS WITH A DESTINATION MOD 
AND DESTINATI 
OF ALL THE UNIARY (EXCEPT NEG) INSTRUCTIONS AND 
ALL THE BINARY INSTRUCTIONS WITH A SOURCE MODE 

RO 
CLRRO 
CLRRO 
CLRRO 
+4 

RO 

— OF 0 
ON FIELD OF NOT 7. THIS CLASS CONSISTS 

;0C’S=1011 
;RO=000000, CC’S=0100 

sERROR, INCORRECT CC’S AFTER CLR 
:FOR LOOPING CHANGE TO “BR TST13" (770) 

;CC’S=1111 
;RO=000000, CC’S 
;RO=000000, CC’S 

sERROR, INCORRECT CC’S AFTER TST 
“FOR LOOPING CHANGE TO “BR CLRRO+2" (767) 

:CC’S=0000 
;RO=000000, CC’S=0110 
:R0=177777, CC’S=1001 

;ERROR, INCORRECT CC’S AFTER COM 
“FOR LOOPING CHANGE TO “BR TSTRO+2" (767) 

;RO=000000, CC’S=1111 
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DEKBRB. P11 T 

2906 001S3e 005500 
2907 001534 100403 
e908 001536 001402 
2309 001540 102401 
2310 O01S42 103001 

| 2911 OO1S4 
, 29le OOS 900000 

2913 
e914 
e9iS OO1S¥é O05600 
e916 001550 000261 
e317 0015S2 005500 
2918 001554 090257 
2919 001556 000270 
2920 001580 
23921 001562 100403 

| eSe2e 001564 001002 
e323 001565 102001 

' 2924 001570 103401 
23eS 001572 
e326 001572 900000 
2927 
2928 
e329 001574 oO0S5000 
e930 001576 000277 
2331 001600 0092S0 

+ 2932 001602 905300 
23933 001604 100003 
2334 001606 001402 
e93S 001610 102401 
e3% OOlble 103401 
2937 001614 
2938 001614 9000000 
2939 
e340 
2341 001616 
eWHe 001620 000277 
2043 001622 
eSt4 001624 100403 
eS 001626 001402 
e346 001630 10e401 
e347 001632 103401 
e342 001634 
e349 00i634 000000 
2350 
29s! 
2e3S2 001636 005000 
2953 001640 000277 
2354 001642 O00e44 
2985 001644 006300 
2356 001646 100403 
e397 001650 00100e 
e958 O016S2 102401 
2359 001654 103001 
e360 001656 
291 001656 000000 

pric omen oe 

POP 11-70 CPU ee PART 1 MACYLI 2°( 732) 
UNITARY AND BINARY (SMO) 

ADCRO: 

RORRO: 

DECRO: 

INCRO: 

ASLRO: 

E06 
O3-NCv-76 11:18 PAGE 70 

ALC RO 
BMI ADCSRO 
BEQ ADCRO 
BYS ADCRO 
BCC +4 

HALT 

CLR RO 
SEC 
ADC RO 
cc 
SEN 
ROR RO 
BMI RGRRO 
BNE RORRO 
8VC RORRO 
BCS +4 

HALT 

CLR RO 
scc 
LN 

DEC RO 
BPL DECRO 
BEQ DECRO 
BvS DECRO 
BCS +4 

HALT 

CLR RO 
sec 
INC RO 
BMI INCRO 
BEQ INCRO 
BVS INCRO 
BCS +4 

HALT 

CLR RO 
Scc 
CLZ 
ASL RO 
BMI ASLRO 
BNE ASLRO 

;RO=000001, CC’S=0000 

;ERROR, INCORRECT CC’S AFTER ADC 
:FOR LOOPING CHANGE TO “BR COMRO+2” (770) 

;RO=000001, CC’S 
;RO=000090, CC’S 

sERROR, INCORRECT CC’S AFTER ROR 
“FOR LOOPING CHANGE TO "BR ADCRO+2" (765) 

;RO=C00000, CC’S , CC'S=0111 
:R0=177777, CC’S= 

ll 
001 

“ERROR, INCORRECT C'S AFTER DEC 
*FOR LOOPING CHANGE TO “BR RORRO+2" (767) 

;RO=000000, ¢C’S= ’ 111] 
;RO=000001, CC’S=0000 

;ERROR, INCORRECT CC’S AFTER INC 
FOR LOOPING CHANGE TO “BR DECRO+2" (770) 

;RO=000000, CC’S 
;RO=000000, CC’S 

21011 
=0100 

;ERROR, INCORRECT CC’S AFTER ASL 
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| 2979 001710 o0S200 
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ROLRO: 

ASRRO: 

SBCRO: 

SWABRO: 

O3-NCV=76 

CLR RO 
SEC 
ROR RO 
ROL RO 
BMI ROLRO 
BNE ROLKO 
BYVC ROLRO 
BCS +4 

HALT 

CLR RO 
SEC 
ROR RO 
INC RO 
SCC 
+CLNICLC 
ASR 0 
BPL ASRRO 
BEQ ACRRO 
BYS ASRRO 
BCS +4 

HALT 

CLR RO 
Scc 
CLN 
SBC RO 
BPL SBCRO 
BEQ SBCRO 
BVS SBCRO 
BCS . +4 

HALT 

CLR RO 
SEC 
ROR RO 
SCC 
CLN 
SWAB RO 
BPL SWABRO 
BEQ SWABRO 
BVS SWABRO 
BCC 4 

HALT 

CLR RO 

FOG 
11:18 PAGE 71 

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

;R0=100000, CC’S=1000 
;RO=000009, CC’S=0111 

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

;RO=100001, CC’S= 
;RO=140000, CC’S= 

sERROR, INCORRECT CC’S AFTER ASR 
?FOR LOOPING CHANGE TO “BR RORRO+2” (721) 

;RO=000000, CC’S=0111 
001 

=0 
:R0=177777, CC’S=1 

;ERROR, INCORRECT CC’S AFTER SBC 
sFOR LOOPING CHANGE 10 “BR ASRRO+2” (767) 

;RO=100000, Reese lil 
;RO=000200, CC’S=1000 

sERROR, INCORRECT CC’S AFTER SWAB 
“FOR LOOPING CHANGE TO “BR SBCRO+2” (765) 
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SXTRO: 

SXxTe: 

XORRO: 

MOVBRO: 

MOVRO: 

RO 

RO 

RO 
RO 

RO, RO 
MOVBRO 
MOVBRO 
MOVBRO 
MOVBRO 

RO 
MORO 
+6 

GO6 
O3-NOV-"6 11:18 PAGE 72 

sR0=177777 C7 $200 ' 10 
;RO=000000, CC’S=0100 

;ERROR, INCORRECT CC'S AFTER SXT 
;FOR LOOPING CHANGE TO "BR SWABRO+2" (766) 

sRO=000000, CC’S=1XXxx 
3RO=177777, CC? S=1XXXX 

TH_N SET ;SIGN EXTEND FAILE 
G “BR SXTRO+2” (772) 

; O WI 
;FOR LOOPING CHANGE TO 

+R0=177777, CC'S 
?RO=000000; ¢C’S 

sERROR, INCORRECT CC’S AFTER XOR 
“FOR LOOPING CHANGE TO “BR SXxTo+2" (766) 

;RO=177600, CC’S=01C0 
; CC’S=1000 

;ERROR, INCORRECT CC’S AFTER NOVB 
sFOR LOOPING CHANGE TO “BR XORRO+2" (757) 

;ERROR, MOVB DID NOT SIGN EXTEND 
sFOR LOOPING CHANGE TO "BR XORRO+2” (756) 



HO6 
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3074 002132 CLR RO 
3075 002134 000277 SCC 
3076 002136 code4y C12 ;RO=000000, CC’S=1011 
3077 002140 030000 BIT RO,RO *RO=000000; CC’S=0101 
3078 002142 100403 BMI BITRO 
3079 O02144 001002 BNE BITRO 
3980 002146 102401 8VS BITRO 
3081 002150 10340! BCS +4 
3082 002152 PITRO: 
3083 O02lS2 oc0000 HALT -ERROR, INCORRECT CC’S AFTER SIT 
384 :FOR LOOPING CHANGE TO “BR MOVRO+2” (767) 

3086 002154 905000 CLR RO 
3087 002156 005200 INC RO 
3088 002160 000277 scc 
3089 002162 O00c4%4 CL2Z :RO=000001, CC’S=1011 
3090 002164 o40000 BIC RO. RO -RO=000000, CC’5=0101 
3091 002166 100403 BMI BICRO 
3092 002170 001002 BNE BICRO 
3093 12172 102401 BVS BICRO 
308 C 2174 103401 acs +4 
3095 0u2176 BICRO: 
30% 002176 oo0000 HALT :ERROR, INCORRECT CC’S AFTER BIC 
Oy “FOR LOOPING CHANGE TO “BR BITRO+2” (766) 

3099 ooso00 CLR RO 
3100 O0e202 005200 INC RO 
3101 000277 SCC :RO=000001, CC’S=1111 
3102 902206 50000 BIS RO, RO -RO=000001; CC’S=0001 
3103 002210 100403 BMI BISRO 
3104 002212 001402 BEQ BISRO 
3105 002214 10e40! BVS BISRO 
3106 002216 10340! BCS +4 
3107 Ode2e0 BISRO: 
3108 O0e220 oc0000 HALT “ERROR, INCORRECT CC’S AFTER BIS 
3109 ‘FOR LOOPING CHANGE TO “BR BICRO+2” (767) 

3111 002222 o00S000 CLR RO 
3112 O02e224 00026! SEC 
3113 002226 006000 ROR RO 
3114 002230 006000 ROR RO 
311S 092232 000277 
3116 002234 O00eS2 +CLNICLV ;RO=040000, CC’S=0101 
3117 002236 060000 ADD RO, RO ;RO=100000, CC’S=1010 
3118 092240 100003 BPL aobro 
3119 OOce42 001402 BEG ADDRO 
3120 002044 102001 BVC ADDRO 
3121 OC02e% 10300! BCC + 
3122 002250 ADDRO: 
3123 002250 000000 HALT sERROR, INCORRECT CC’S AFTER ADD 
sie “FOR LOOPING CHANGE TO “BR BISRO+2" (764) 

3126 002252 CLR RO 
3127 002254 005200 __ INC RO 
3128 O02256 000077 ~=«-::- scc 
3129 002260 cone44 CL2 ;RO=000001, CC’S=1011 
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ARY (SMO) 

SUB RO, RO ;RO=000000, CC’S=0100 
BMI SUBRO 
BNE SUBRO 
BVS SUBRO 
BCC +4 

SUBRO: 
HALT sERROR, INCORRECT CC’S AFTER SUB 

:FOR LOOPING CHANGE TO “BR ADDRO+2" (766) 

CLR RO 
scc 
CL2 :RO=000000, CC’S=1011 
CMP RO. RO *RO=000000; CC’5=0100 
BMI CMPRO 
BNE CMPRO 
BVS CMPRO 
Bcc +4 

CMPRO: 
HALT sERROR, INCORRECT CC’S AFTER CMP 

sFOR LOOPING CHANGE TO “BR SUBRO+2" (767) 

titi 
; #TEST 14 REGISTER SELECTION TEST 

1% THIS TEST ENSURES THAT THE 6 ADDRESS LINES INTO 
7" THE GENERAL PURPOSE REGISTERS (GPR) ARE NOT STUCK. 
# THE LABELS OF THE ADDRESS LINES ARE: 
* GSAX GENERAL SOURCE ADDRESS LINE 
* GDAX GENERAL DESTINATION ADDRESS LINE 
¥ WHERE X STANOS FOR LINE 8.1. OR 2. 
ty THE CLASSES OF ERRORS DESCRIBED IN THIS TEST 
2 ARE DEFINED AS FOLLOWS: 
+ CLASS A=CDAX OK 
% GSAX STUCK 
i CLASS B=GSAX OK 
1 GDAX STUCK 
2% CLASS C=GSAX STUCK 
* GDAX STUCK 
© REESE RERREEAERALE REE RLE REA EEA SERRE SEARLS AKERS RSE KSLA SHRSHE 

téT14: CLR RO 
INC Ri 
TST RO sDID INC AFFECT RO? 
BEQ OVER :BRANCH ON NOT CLASS B ORC 

ROUTO: CLR RO 

MOV RO, Re ;DIO SO REMAIN O ON INC RI? 
BNE 2s "BR IF YES-NOT CLASS 8 
HALT “ERROR, CLASS 8 FAILURE ON GRAD 

95 *FOR LOOPING CHANGE TO “BR ROUTO” (773) 

HALT sERROR, CLASS C FAILURE ON GRAD 
FOR LOOPING CHANGE TO “BR ROUTO” (772) 

OVER: INC Ri “INCREMENT S1 AND D1 
MOV RO.R1 “MOVE SO TO S1 AND DL 
BEQ GRAIT * BRANCH-GRAQ OK 
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3186 o023S2 000000 HLT 
3187 
3188 ; 
3183 354 oosoo0 SRAIT: CLR RO 
190 602255 005202 INC Ro 

ie jee Gre ey hire ; V 
1% 364 605000 ROUTL: CLR RO 
3194 902366 905202 INC Re 
3195 000370 O:0001 MOV RO, RI 
31% 002372 001001 BNE 4g 
2197 000374 0300 HALT 
3198 
3199 002376 4g: 
$200 002376 oo0000 HALT 

3°02 002400 OVERe: INC Re 
3203 o0e402 o1000e MOV RO, Re 
3204 002404 001401 BEQ GRAeT 
3205 HALT 
3206 
3207 ; 
3208 002410 cosoco gRA2T: CLR RO 
3209 O0e4i2 005204 INC RY 
3210 O024!4 005700 TST RO 
3211 000416 001406 BEQ OVERS 
3212 O0e420 ocsono ROUT2: CLR RO 
3213 O0e422 005204 INC R4 
Sel 002424 010001 MOV RO,R1 
3e15 O0c426 001001 BNE 6$ 
sei 002430 90c000 HALT 

3218 002432 6S: 
3213 002432 000000 HALT 

3221 O02434 o0S204 GVER3: INC RY 
3222 002436 010004 MOV RO, RY 
3223 002440 001401 BEQ $ 
sec ooe442 9000000 HALT 

3226 002444 005001 8S: CLR RI 
3227 000446 005003 CLR R3 
3228 002450 005005 CLR RS 
3229 002452 005201 INC Ri 
3230 002454 005703 TST R3 
3231 O0e455 001401 BEQ 1$ 
ses 002460 000000 HALT 

3034 010303 1S: MOV R3,R3 
3203S O0C464 001401 BEQ $ 
3236 002466 000000 HALT 

3238 002470 005705 2s: TST RS 
3239 002472 001401 BEG 3$ 
3240 00e474 900000 HALT 

JO6 
O3-NOV-76 11:18 PAGE 7S 

sERROR, CLASS A FAILURE ON GRA 
FOR LOOPING CHANGE TO “BR TSTI4" (762) 

;DID INC AFFECT Re? 
;BRANCH ON NOT CLASS B OR C 

sDID SO REMAIN O ON INC R2? 
BR IF YES-NOT CLASS B 
ERROR, CLASS B FAILURE ON GRAL 
-FOR LOOPING CHANGE TO “BR ROUTI™ (773) 

sERROR, CLASS C FAILURE ON GRAIL 
:FOR LOOPING CHANGE TO “BR ROUTI” (772) 
“INCREMENT S2 AND De 
>MOVE SO TO Se AND De 
*BRANCH-GRAI OK 
“ERROR, CLASS A FAILURE ON GRA 
*FOR LOOPING CHANGE TO “BR GRAIT” (762) 

;DID INC AFFECT RY? 
;YES, CLASS A 

;010 SO REMAIN O AFTER INC RY? 
;BR IF YES-NOT CLASS B 
;ERROR, CLASS B FAILURE ON GRA2 
sFOR LOOPING CHANGE TO “BR ROUT2” (773) 

sERROR. CLASS C FAILURE ON GRA 
>FOR LOOPING CHANGE TO “BR ROUT2” (772) 
INCREMENT S4Y AND DY 
*MOVE SO TO SY AND D4 
: BRANCH IF OK 
“ERROR, CLASS A FAILURE ON GRAG 
“FOR LOOPING CHANGE TO “BR GRACT™ (762) 

sCHANGE RI 
DID R3 CHANGE? 
:BRANCH IF NO 
‘ADDRESS LINE O AND 1 TIED TOGETHER 
:FOR LOOPING CHANGE TO “BR 8S” (771) 
CHECK SRC ADDRESS LINES 
:BRANCH IF OK 
ADDRESS LINE O AND 1 TIED TOGETHER(SRC) 
SFOR LOOPING CHANGE TO “BR 8S" (766) 
DID RS CHANGE? 
:BRANCH IF NO 
ADDRESS LINES O 8 2 TIED TOGETHER(DST) 
SFOR LOOPING CHANGE TO “BR 8S" (763) 
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010505 

010606 
00:40! 
ooncoo 

REGISTER SELECTION TEST 

som as 
HALT sADDRESS LINES 0 8 2 TIED TOGETHER(SRC) 

>FOR LOOPING CHANGE TO “BR 8$” (760) 
4g: CLR Re 

CLR RE 
INC Re 
TST RE sDID R3 CHANGE? 
BEQ S$ *BRANCH IF NO 
HALT “ADDRESS LINES 1 8 2 TIED TOGETHER(DST) 

“FOR LOOPING CHANGE TO "BR 4S” (772) 
S$: MOV R& RG GET Rb SRC 

BEQ TStis “BRANCH IF SRC OK 
HALT sADORESS LINES 1 8 2 TIED TOGETHER(SRC) 

;FOR LOOPING CHANGE TO “BR 4S” (767) 
WEI itiiitiiititititiititiittiiiiiititiiiitirt tite t i 
s RTEST 15 GPR1 STUCK BIT TEST 

2 & LOADS GPR1 WITH ZEROS AND ONES AND COMPARES Ri SOURCE AND 
+ DESTINATIONS WITH RO. IF THE COMPARISON FAILS A BIT IS STUCK. 
© FLLKKKLEAEAEEAERERELALEEERAEEA LESSER RE RERERERRESRE RES LRAELEAAAAES 

t$T1S: CLR RO 
CLR Ri 
CMP RO,R1 -DID Rl DST CLR? 
BEQ 1S ‘BRANCH IF YES 
HALT ERROR, R1 SOURCE STUCK HIGH 

“FOR LOOPING CHANGE TO “BR TSTLS” (773) 
1S: CMP R1,RO “DID Ri SRC CLR? 

BEQ 2g “BRANCH IF YES 
HALT *ERROR, R1 SOURCE STUCK HIGH 

FOR LOOPING CHANGE TO “BR TST1S" (770) 
2s: COM RO 

COM Ri 
CMP RO,R1 -DID Rl DST SET TO ALL ONES? 
BEQ 3$ : BRANCH IF vES 
HALT "ERROR, Ri OST STUCK LOW 

FOR LOOPING CHANGE TO “BR TSTIS" (763) 
38: CMP R1.RO *DIO Al SRC SET TO ALL ONES? 

BEQ TSt16 ::BRANCH IF YES 
HALT “ERROR. RI SRC STUCK LOW 

“FOR LOOPING CHANGE TO “BR TST1S" (760) 
WU Tiitist titi ett tii titre ti titititititititetitiiiitt itt 
jATEST 16 GPRe STUCK BIT TEST 

.# LOADS GPRe WITH ZEROS AND ONES AND COMPARES Re SOURCE AND 
7% DESTINATION WITH RO. 
Wile it iii iit itor ieee sri e er recess rey 
t$T1l6: CLR RO 

CLR Re 
CMP R2,RO ;DID Re SRC CLEAR? 
BEQ 1§ ;BRANCH IF YES 
HALT ;ERROR, Re SRC STUCK_HIGH 

:FOR LOOPING CHANGE TO "BR TST16" (773) 
1S: CMP RO,Re ;010 Re OST CLEAR? 

BEO es ;BRANCH IF YES 
HALT ;ERROR, Re OST STUCK HIGH 
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GPRe STUCK BIT TEST 

;FOR LOOPING CHANGE TO “BR TST16" (770) 
es: COM RO 

COM Re 
CMP RO, Re ;DID R2 DST SET? 
BEQ 3$ “BRANCH IF YES 
HALT “ERROR, Re OST STUCK LOW 

*FOR LOOPING CHANGE TO “BR TST16" (763) 
33: CMP R2_.RO *DID Re SRC SET? 

BEQ TSt17 «> BRANCH IF YES 
HALT 7ERROR, Re SRC STUCK LOW 

“FOR LOOPING CHANGE TO “BR TST16" (760) 
£5 MERE EKE RARER EEE ERE REL EEE ERE RA AREER ERR AERAEA AERA ERE RARE EELS 

; ATEST 17 GPR3 STUCK BIT TEST 

" LOADS GPR3 WITH ZEROS AND ONES AND COMPARES 
3% R3 SOURCE AND DESTINATION WITH RO. 
HUBHEHEBHEB BEBE EHH EEE EE 
6717: CLR RO 

CLR R3 
CMP R3,RO :DID R3 SRC CLEAR? 
BEQ 13 “BRANCH IF YES 
HALT “ERROR, R3 SRC STUCK HIGH 

*FOR LOOPING CHANGE TO "BR TST17" (773) 
1S: CMP RO,R3 :DID R3 DST CLEAR? 

BEQ 2s “BRANCH IF YES 
HALT *ERROR, R3 OST STUCK HIGH 

FOR LOOPING CHANGE TO “BR TST17" (770) 
2s: COM RO 

COM R3 
CMP R3,RO ;DID R3 SRC SET TO ALL ONES? 
BEQ 33 *BRANCH IF YES 
HALT “ERROR R3 SRC STUCK LOW 

*FOR LOOPING CHANGE TO “BR TST17" (763) 
3S: CMP RO.R3 :DID R3 DST SET TO ALL ONES? 

BEQ TSt2o : BRANCH IF YES 
HAL T *ERROR, R3 DST STUCK LOW 

“FOR LOOPING CHANGE TO “BR TST17™ (760) 
2 BEEBE BBBGHE AHHH EBBEGBH BEBE GHEE HEHEHE HEHE 

sHTEST 20 GPR4 STUCK BIT TEST 

+ LOADS GPRY WITH ZEROS AND ONES AND COMPARES 
1k R4Y SOURCE AND DESTINATION WITH RO. 
©  REREAEEEEAE REE ERA RARER A RARE RE RES ER REAR ERA KRS RRR SAAR RAA REELS 

*$T20: CLR RO 
CLR RY 
CMP RY, RO sDID R4Y SRC CLEAR? 
BEQ 1S >BRANCH IF YES 
HALT “ERROR, R4Y SRC STUCK HIGH 

“FOR LOOPING CHANGE TO “BR TST20" (773) 
1S: CMP RO, RY -OID R4Y DST CLEAR? 

BEQ 2 “BRANCH IF YES 
HALT “ERROR, RY OST STUCK HIGH 

2g COM RO FOR LOOPING CHANGE TO “BR TST20" (770) 

RY 
CMP RO,R4Y ;DID RY DST SET? 
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GPRY STUCK BIT TEST 

BEQ 3$ “BRANCH IF YES 
HALT “ERROR, RY DST STUCK LOW 

“FOR LOOPING CHANGE TO "BR TST2O” 
38: CMP RY, RO "DID RY SRC SET? 

BEQ Tst2l BRANCH IF YES 
HALT “ERROR, RY SRC STUCK LOW 

“FOR LOOPING CHANGE TO “BR TST20" 
6G GEE AEE 

j ATEST 21 GPRS STUCK BIT TEST 

1% LOADS RS WITH ZEROS AND ONES AND COMPARES 
+x RS SOURCE AND DESTINATION WITH RO. 
© EKKREEK SERRE ELLA ALLER KR RREKAA EL ER ARE KESSLER EL ARERR KALE LAER SES 

tST21: CLR BO 
CLR 
CMP R5,RO sDID RS SRC CLEAR? 
BEQ . 18 *BRANCH IF YES 
HALT “ERROR, RS SRC STUCK HIGH 

FOR LOOPING CHANGE TO “BR TST21" 
1S: CMP RO,RS “DID RS DST CLEAR? 

BEQ 2 ;BRANCH IF YES 
HALT “ERROR, RS DST STUCK HIGH 

*FOR LOOPING CHANGE TO “BR TST21" 
2S: COM RO 

COM RS 
CMP RO,RS ;DID RS DST SET TO ALL ONES? 
BEQ 3$ “BRANCH IF YES 
HALT “ERROR, RS DST STUCK LOW 

*FOR LOOPING CHANGE TO “BR TST21" 
38: CMP RS_RO *DID RS SRC SET TO ALL ONES? 

BEQ TSt22 > BRANCH IF YES 
HALT “ERROR, RS SRC STUCK LOW 

‘FOR LOOPING CHANGE TO “BR TST21" 
iii titi eit titi ititiitiiiitiiiititiitetti tities 
j ATEST 22 GPR& STUCK BIT TEST 

1% LOADS R6 WITH ZEROS AND ONES AND COMPARES 
+ R& SOURCE AND DESTINATION WITH RO. 
© 2G HBIGEEG HEHEHE HBG HEEB GHG GHEE HEHEHE EE EAA 
tST22: CLR RO 

CLR R6 
CMP RO,R6 ;D1ID R& DST CLEAR? 
BEQ 1§ ;BRANCH IF YES 
HALT ;ERROR, R& DST STUCK _HIGH 

FOR LOOPING CHANGE TO “BR TST22” 
18: CMP R6, RO ;DID R& SRC CLEAR? 

BEQ es ;BRANCH IF YES 
HALT ;ERROR, R6 SRC STUCK_HIGH 

sFOR LOOPING CHANGE TO "BR TST22” 
es: CLR RO 

CLR R6 
CMP RO,R6 ;010 R& OST SET? 
BEG 3$ ;BRANCH IF YES 
HALT ;ERROR, R& DST STUCK LOW 

FOR LOOPING CHANGE TO "BR TST22" 
3: CMP Ro, RO “DID Rb SRC SET? 

(763) 

(760) 

(773) 

(770) 

(763) 

(760) 

(773) 

(770) 

(763) 
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GPR6 STUCK BIT TEST 
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BEQ TST23 
HALT 

; BRANCH IF YES 
"ERROR R& SRC STUCK LOW 
FOR LOOPING CHANGE TO “BR TST22" (760) 

SS RRERKRL EAE EE ERA RAK RE REARS EAA RE EEA REESE REA EREE ELLER EES 

s% 

i 
téT23: 

es: 

33: 

4§: 

SS: 

6S: 

TEST 23 
% 

GPR SHORTED BIT TEST 

TEST IF GPR’S 1 THRU 6 HAVE TWO BITS TIED TOGETHER 

; NOTE: RO IS CONSIDERED “HARDCORE” 
= GHEE EEE EE 

CLR RO 
INC RO 
ROL RO 
ROL RO 
INC RO 
ROL RO 
ROL RO 
INC RO 
ROL RO 
ROL RO 
INC RO 
ROL RO 
ROL RO 
INC RO 
ROL RO 
ROL RO 
INC RO 
ROL RO 
ROL RO 
INC RO 
ROL RO 
ROL RO 
INC RO 
MOV RO,R1 
CMP RO,R1 
BEQ 33 
HALT 

CMP R1,RO 
BEQ 4§ 
HALT 

MOV RO,Re 
CMP RO,Re 
BEQ 5$ 
HALT 

CMP Re,RO 
BEQ 6S 
HALT 

MOV RO,R3 
CMP RO,R3 
BEQ 7§ 
HALT 

s THIS SECTION OF CODE 

e
e
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° % 

“PUTS S2S25 IN RO 
:PUT RO SRC IN RI 
-IS Rl DST OK? 
‘BRANCH IF YES 
“ERROR, RIDST HAS SHORTED BITS 
“FOR LOOPING CHANGE TO “BR TSTIS" (605) 
-1S RI SRC OK? 
“BRANCH IF YES 
‘ERROR, R1 SRC HAS SHORTEd BITS 
*FOR LOOPING CHANGE TO “SR TSTIS" (602) 

51S Re OST OK? 
BRANCH IF YES 
‘ERROR, Re OST HAS SHORTED BITS 
SFOR LOOPING CHANGE TO "BR TSTIS" (576) 
>IS Re SRC OK? 
BRANCH IF YES 
ERROR, Re SRC HAS SHORTED B 
FOR LOOPING CHANGE TO "BR T 

°1S R3 DST OK? 
BRANCH IF YES 
ERROR, 83 DST HAS SHORTED BITS 
"FOR LOOPING CHANGE TO “BR TSTIS" (567) 

ITS 
STIS” (573) 
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Ba8.P1: 123 SP2 SHORTED BIT TEST 

3465 C2159 920300 7§: CMP R3,R9 -15 R3 SRO AK? 
Mer 005!52 001491 BEO 9s “BRANCH IF YES 
58 005154 O90062 HALT ERROR R3 SRC HAS SHORTED BITS 
469 “FOR LOOPING CHANGE TO “BR TSTIS” (SEY, 
3470 9031S 010004 QS: MOV PO, RY : 
3471 003160 C20004 CMP FRY :1S RY DST OK? 
3472 OO3lb2 99:40! SEC 95 
3473 003164 090000 HALT sERROR, RY DST HAS SHORTED BITS 
74 ; FOR LOOPING CHANGE TO “BR TSTIS™ (569) 
3475) (OO316E 9020459 3s: CMP RY RO "1S RY SRC OK? 
3475 003170 00140! BED 10$ :BRANCH IF YES 
477 6002172 00000 HALT “ERROR, RY SRC HAS SHORTED BITS 
478 *FOR LOOPING CHANGE TO “BR TSTIS” (SSS; 
3479 003174 019005 108: MoV RO,RS 
3489 003176 O2000S CMP RO RS -1S RS DST 0K? 
3481 003200 001401 BEQ 118 :BRANCH IF YES 
3482 003202 000000 HALT “ERROR, RS DST HAS SHORTED BITS 
3483 -FOR LOOPING CHANGE TO “BR TSTIS" (551i 
3484 903204 929500 118: CMP RS_RO 215 RS SRC OK? 
48S 003206 O0!40! BEQ las “BRANCH IF YES 
3486 902210 002000 HALT “ERROR, RS SRC HAS SHORTED BITS 
3487 *FOR LOOPING CHANGE TO “BR TSTIS™ (Sue) 
3488 003212 010006 128 MOV RO, RE : 
3489 002214 denors oMp RO'RE "1S Rb DST OK? 
33 003¢!6 00140! BES 13$ ;BRANCH IF YES 
3491 p00000 HALT “ERROR, R6 DST HAS SHORTED BITS 
G2 “FOR LOOPING CHANGE TO “BR TSTIS” (S42) 
3493 003222 oene00 138: CMP R&.RO -1S R& SRC OK? 
34M 003224 00149! BEQ 14§ ;BRANCH IF YES 
3495 005226 000000 HALT “ERROR, R& SRC HAS SHORTED BITS 
eal 4 “FOR LOCPING CHANGE TO “BR TSTIS” (537: 
3497 003230 005006 148: CLR SP “THIS CODE PUTS 
3498 003032 005206 INC SP *1100 IN THE SP 
3499 003234 006106 ROL Sp 
3500 003036 006106 ROL Sp 
3591 003040 006196 ROL SP 
2602 O03e42 005206 INC cp 
3593 0022044 006106 ROL SP 
3S O030% 006106 ROL cp 
3590S 003250 006106 ROL SP 
3505 003252 006106 ROL SP 
3507 9030S4 006106 ROL Sp 
08 003256 006106 ROL SP 
35093 H s REESE SEESSASLERELSSLA SHELA LELE RAL SRLLARARELA SREP EASELS RELEASE 

3510 003260 00S000 CLR RO sTHIS CODE 
3511 003262 005200 INC RO INITIALIZES 
3512 0032064 006190 ROL RO : THE 
3613 0032066 006100 ROL RO “TEST 
314 003070 006100 ROL RO * NUMBER 
3515 003072 O0S200 INC RO 
3516 003274 006100 ROL RO - STORAGE 
3£17 003276 005200 INC RO -REGISTER 
£18 003300 012737 cO0044 177770 HOV #44,98177770 | :SETUP MICROPROCESSOR BREAK REG 

zee? SEESSESESSSEEEESSSSRSLASRSSRESRESASSEASRERERSRSRHLSRSSRSSERES ES 
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ONE MICFOSTATE § (E-CLASS#OMC#DF?. 724 

R 

8 8 

003366 000014 

000020 
C03360 

000016 000014 
ooooo4 

re 

32 THIS TEST EXECUTES AN ADD INSTRUCTION WITH SMO,OMG, AND DF7. 
7* IF THE TEST FAILS THE SAME FLOW (EXC. 90) IS 
st TRIEO WITH A PENDING BRO (T BIT TRAP) INSTEAD OF A OFZ. IF THIS TEST FAILS 
% A FORK A FAIL.RE 3S REPORTED. IF IT PASSES, A TEST 1 FAILURE IS REPORTED. 
7# 

° ROM FLOW-30 
FE Sholedahalahntel -lalatahahah-)-lalehalalatalalelalalalalalahel-Seh-b-f-tebabehotal-S-l-t-habvttot-tntalalalalalalaldlalelald 

rsT24: INC fe s INCREMENT TEST NUMBER 
CLR RS ENSURE RS CLEAR 
INC RS :SET RS EQUAL 
ROL RS : 76 Se 
ROL RS * WHICH 
INC RS “WILL CAUSE 
ROL RS a) 
ROL RS TO TESTCC 
INC RS 

ROL RS ; TEST 
SYNC24: 

SEZ sENSURE Z SET 
IUTe4: 

ADD sADD SHOULD SKIP TO TAG TESTCC 
sFRILURE- TRY c/ PORES eBROSDMD 

MOV SFORKA, aB14 ;SETUP VECTOR FOR RETURN 
RS “ENSURE RS CLEAR CLR 

, AHPSAESSORASONPEASEAEADESEDSESESSTESOREDAS OE RSHESEEREERSED ESAS 

MOV eBIT4. -(SP) “THIS CODE 
nov 01$,-(SP) iSETS THE 

eeeeneereereneseeneeosesseveabernsnnesrenteneegeennareatentens 

ig: INC RS ; TRAP HERE IF FORK A OK 
INC RS “WILL EXECUTE IF FORK A FAILED 
NOP *ALLOW T BIT TRAP IF FORK FAILED 

FORKA: MOV #16, 0814 “RESTORE T BIT VECTOR 
ROD #4, SP *RESTORE SP 
ROR RS’ “IS RS 1 OR 2? 
BCS 1§ “BRANCH ON 1 (FORK A OK) 
HALT “FORK A FAILURE INTO ROM STATE EXC.90 

is FOR LOOPING CHANGE TO “BR TSTe4+2" (741) 

HALT sEITHER PCB DID NOT LOAD OR RACH CF7 STUCK HIGH 
“FOR LOOPING CHANGE TO “BR TSTe4+2" (740) 

TESTCC: 
BNE TST25 +260 TON NEXT TEST IF CCLDS OK 
HALT STATE C.90 BAD 

;FOR Tooptng CHANGE TO “BR TSTe4+e” (736) 
-SBTTL 

PTT TTT TTT TTT TIT TTT TTT Tir Ti tire t te 

 ATEST 2s TWO  MICROSTATES (NEG#OMO) 

* THIS TEST EXECUTES A NEGATE INSTRUCTION WITH OMO. 

* if F CORK A FAILS EXECUTION WOULD GO TO EITHER RSO.00, ZAP.00, 

i POP, O00 WILL CAUSE THE PROCESSOR TO HANG. 
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DEKBAB.PLL Tes TW)  MICRISTATES «NEGSDMO) 

3578 + R20. 00 WOULD CAUSE A TRAP T0 LOcaTION $0. THIS WOULD ONLY HAPPEN 
3879 5+ IF RACH NEG.B#OMO CID NOT GO HIGH. 
$30 2% ZAP.00 WOULD CAUSE A TRAP TO LOCATION 24. THIS WOULD ONLY HAPPEN 
$81 i IF RACH Ae RABOO DID NOT GO LOW. 

= BS i? ROM FLOW-301, 210 
3584 FERESEEEEEEERESEEREEEEEESEEEE EE EEESESEESEEEEEEESSEREESERESESESS 

3585 003414 005200 tér25: INC RO “INCREMENT TEST NUMBER 
3586 003416 OCSOO4 CLR RY : INI T1BL Ze CC ERROR RECORD 
3687 O0034e0 005005 CLR RS “SET UP RS 
3888 003422 O0520S INC RS ‘FOR YESt 
2589 O0034e% 000257 CCC : 
3590 003426 SYNC25: 
3691 003426 000266 +SE2!SEV :CC’S=0110 
3$392 003430 1uT2s: 
3893 003430 O0S40S NEG RS s EXECUTE NEGATE CC’S=1001 
35% 003432 COOND! BR 1S “GET OVER ERROR CALL 
3595S 003434 000000 HALT “RACH E57(6) DOES NOT GO LOW 
S% *FOR LOOPING CHANGE TO “BR TST25" (767) 
3697 003436 100003 1S: BPL NEGRS 
3598 OO2440 001402 BEG NEGRS 
3599 OO3442 10240! BvS NEGRS 
300 OO344 103401 BCS +4 
3601 OO3446 O0SCC4 NEGRS: INC RY j ERROR INCORRECT CC’S AFTER NEG. 
3692 003450 005501 CLR R1 ‘SET RI T9 
303 003452 00530! DEC R} =] WITHOUT NEGATING 
3694 003454 020591 CMP RS,R1 “DID RS GET -1? 
3695 O03456 001414 BEQ R5OK ;BRANCH IF RS OK 
%% 003460 005794 TST RY "IS THERE A CC PROBLEM? 
%97 O03462 O0140S BEO 3$ *BRANCH IF NO 
3698 O93464 022705 177776 CMP 8177776,RS “DID NEG ONE’S COMPLEMENT? 
3699 003470 001001 BNE 2s ; BRANCH IF NO 
3610 003472 O00000 HALT *CC’S BRD AND NEG.90 DID NOT ADD 1 
11 *FOR LOOPING CHANGE TO “BR istaeeo" (751) 
3612 OO03474 2s: 
3613 003474 000090 HALT 3CC’S BAD AND RS BAD 
2614 *FOR LOOPING CHANGE TO “BR TST2S+2" (750) 
%15 OO3476 022705 177776 3s: CMP 8177776, RS -DID NEGATE DO A ONE’S COMPLIMENT? 
%16 093592 OOiCOl BNE 4§ *BRANCH IF NO 
3617 003504 O00G00 HALT *CC’S OK BUT NEG.90 DID NOT ADD 1 
%18 “FOR LOOPING CHANGE TO “BR TST2S+2" (744) 
%19 003S06 4S: 
3620 003506 000000 HALT :CC’S OK BUT RS BAD 
21 “FOR LOOPING CHANGE TO "BR TST25+2" (743) 
%22 003510 005704 RSOK: TST RY *CC PROSLEM? 
323 003512 001401 BEQ - TST26 -GO TO NEXT TEST IF NO 
3624 003514 o00000 HALT NEGATE OK BUT INCORRECT CC’S 
%2S “SeTTL “FOR LOOPING CHANGE TO “BR TST2eS+2" (740) 

3627 PTET TT TTT TTT CTT TTT TT TTT TT TTT TT TTT TTT TTT TTT TTT TTT TTT tT 

308 TEST 26 THREE MICROSTATES (BIN*SM1#0MO%-DF7%SRO(0) 
=i 
ot IF FORK A FAILS EXECUTION WILL GO TO EITHER EXEC.80 OR Dl2.00. 

3631 .# =XC.80 WILL HANG THE PROCESSOR _IN THE PAUSE STATE AT MICRO ADDRESS 343. 
36 + THIS WILL ONLY HAPPEN IF RACL RADROO IS NOT GOING LOW DUE 

# TO RACF Al RABOO (AF IRS9(1)#(-BIN+SMO1]#U/CLASS). 
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DEKBAB.P11 126 THREE RICROSTATES (BIN#SM1 #OMO#-DF7#SRO(0) 

2 :# 012.00 WOULD MOV THE PC TO LOCATION O. 

3% tt IF FORK C FAILS EXECUTION WOULD GO FROM $13.10 T0 000.80 OR 
36,37 2 D4S.01 OR $13.20 OR D12.00 OR JSR.10 OR ASC.80 OR RTI.SG OR ASH.20 OR FCP.SO. 
%38 3% DOO.80 WOULD SWAP THE BYTES OF THE SOURCE OPERAND BEFORE 

| 3639 :# PUTTING THEM IN RS. 
36490 :# 545.01 WOULD MOVE THE PC TO LOCATION O. 

3641 .# $13.20 WILL EXECUTE A SM3 (AND NO AUTO INC) INSTR. THIS WILL CAUSE 
3642 tt AN ODD ADORESS TRAP SINCE LOCATION POSERR CONTAINS AN OOD WORD. 
3643 : JSR.10 WOULD PUSH THE ROOR OF POSERR ONTO THE STACK. 

, 3644 # ASC.80 WILL HALT AT 9S. 
1 64S i RTI.SO WILL CAUSE 1094Xxx TO BE PLACED IN THE PS WORD 

3646 + AND THE PROCESSOR WILL TRAP TO LOCATION 14. 
| 364? 4 FOP.SO WILL 772??, 
| 3648 tt ASH.20 WOULD CAUSE A BAD C 

3649 1% IF THE SRC CONST FAILS IN Scare $13.00 AND ADDS 1 OR 3, AN ODD 
3650 & ADDRESS TRAP WILL OCCU 
51 ii IF THE SRC CONSTANT ae 2, THE ERROR AT 6$ WILL REPORT THE FAILURE. 

| 3653 3 ROM FLOW-21,27, 205 
. 354 + EEEREREREESEEEREESESESEREREE ER ELE REE REESE EEE ER EE GEESE EEEEEEEES 

' 3655 003516 o9S209 téT26: INC RO “INCREMENT TEST NUMBER 
3656 003520 005005 CLR RS ‘SETUP RS 
%57 003502 SYNC26: 
3658 003522 o00c44 CL2 sENSURE Z CLEAR TO CATCH A FAILURE TO ASC.80 
3659 003Sc4 1UT26: 
3660 003524 011705 MOV (PC), RS sMOVE 1O004XX TO RS(XX MUST BE 
661 *0D0 T0 CATCH A FAILURE TO $13.20) 
3662 003526 100443 POSERR: BMI 7§ "BRANCH IF CC OK(ENSURE OFFSET IS ODD) 
353 003530 10044) ratwuree™ 6S >BRANCH IF SRC CONST ADOED 2 

3665 003532 013767 177776 175436 MOV JsPSW.SERPSW SAVE ERROR PSW 
3666 003540 022737 003526 O00000 1S: CMP #POSERR, d80 *DID FORK A 80 TO 012.00 OR FORK C TO DYS.01? 
3667 003546 001006 BNE 3$ “BRANCH IF 

sEITHER FORK A OR C FAILED-FIND OUT WHICH one 
3669 003550 905005 CLR RS -SETUP RS 
3670 003552 012501 MOV (RS)+,R1 | “TEST TO SEE IF FORK A OR FORK C FAILED 
3671 003554 005705 TST RS “DID RS INCREMENT 
%72 003556 00140! BEQ 2s *BRANCH IF NO 
3673 0093560 000000 HALT “FORK C FAILED, EITHER IRCC DMO NOT GETTING 
674 “THRU TO RACL RADRO? OR IRCC DMO IS STUCK HIGH 
3675 “FOR LOOPING CHANGE TO “BR TSTebt2" (757) 
3676 003562 2s: 
3%77 003562 000000 HALT ;FORK_A FAILED, RACH AL RABOY NOT GOING LOW 
%78 *DUE TO EITHER RACE:BF1=7 OR 
3679 ;BFI=0 OR SMO STUCK LOW OR RACH E11 BAD 
%80 “FOR LOOPING CHANCE TO “BR TSTeb+2” (756) 
3681 003564 000305 3S: SWAB aR ; Sf [UP RS 10 TEST ST IE INSTR. WENT THRU 000.80 
3682 002566 020537 003526 CMP RS, JUPOSERR :DIO INSTR GO 
3683 003572 001001 BNE 4§ “BRANCH IF NO 
3684 003574 QO0000 HALT -IRCC RABOO NOT GETTING TO RACL RADROO 
3685 *FOR LOOPING CHANGE TO “BR TSTeb+2" (751) 
3686 003576 26697 000010 003526 4S: CMP 10(SP),#POSERR :DID FORK C GO TO JSR. 10? 

687 OO3604 Od1001 BNE c$ "BRANCH IF NO 
2688 003606 000000 HALT INPUT TO IRCC E40 PIN S STUCK HIGH 
3689 sFOR LOOPING CHANGE TO "BR TST26+2" (744) 
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FO? 
03-Nov-76 14248 PACE 84 
M1OND#-DF7aSRO(0) 

8.T 817, SERPSW -CID ALL CC’S CLEAR? 
BEQ 95 “BRANCH IF YES 
BIT SBITY,SERPSW ;O01D 2 BIT SET? 
BEG BS “BRANCH IF NO 

HALT -BAD CONDITION CODE 
*FOR LOOPING CHANGE TO “BR TST26+2" (733) 

HALT sEITHER INPUT TO C MUX STUCK LOW OR MUX BAD OR 
“CQ RABO] STUCK LOW OR RACL RADROL INPUT STUCK LOW 

AOR LOOPING CHANGE TO “BR TST2b+e" (732) 

HALT -SRC CONST EQUAL TO 2 SHOULD BE O 
“FOR LOOPING CHANGE TO “BR TSTcb+2" (731) 

CLC “ENSURE C CLEAR 
ROL RS *CHECK IF RS WAS LOADED 
BCS 1ST27 >:GO TO NEXT TEST IF C SET 
HALT ; ERROR RS DID NOT LOAD 

LOOPING CHANGE TO “BR TST2b+2" (725) 
-eAEEE ADEE REEL ERELARLLEREEEEAEEL ES o EE Tote OS Ee eer ER SEES SEEE ESO 

;ATEST 27 
w
t
 

:% 
3% 

:% 

3 

3% 

3% 

3% 

3% 

3 it 

té127: INC 
CLR 

SYNCe7: NOP 
IUTe?: 

MOV 
ER2S: BR 

BR 
» FAILURE -SOURCE 
38: MOV 

MOV 
MOV 
INC 
INC 
CMP 
BEQ 
HALT 

es: 
HALT 

4§; MOV 
MOV 
MOVB 

THREE MICROSTATES (BIN*#SM2#0MO%-DF7#SR0(0) 

THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT FOR THE 
SM. A WORD AND BYTE INSTRUCTION IS EXECUTED TO VERIFY THAT STATE 
Si3.01 RODS THE CORRECT SOURCE CONSTAN 

IF FORK A FAILS EXECUTION WILL GO TO EXC.80 
EXC.80 WILL HANG THE PROCESSOR IN THE PAUSE STATE AT MICRO ADDRESS 343. 
THIS WILL ONLY HAPPEN _IF RACL RADRO) 
IS NOT GOING LOW DUE TO RACF Al RABO1 (AFIR10(1)#U/CLASS). 

ROM FLOW-22, 27,205 

RO 
RS 

HUHBHHEHHHBHEHEAGHE HB HBHHE HEHEHE IE HBEHEHHEEHG HEHE 
; INCREMENT TEST NUMBER 
:SETUP RS 

;MOVE 000401 TO RS 

4§ 
CONSTANT FAILED. TRY SM3 
aSUBT 
RS,R1 
3(RS)+,Re 
Ri 
Ri 
RS,R1 
es 

PC,RS 
RS5/R1 
(RS)+,R2 

iA VE Re IY Ri OF LOCATION THAT CONTAINS ADDR. 

jEXECUTE aN eng INSTRUCTION 
;ADJUST TO 
;LOOK LIK ke RS 
01D RS AUTO INCREMENT? 
BRANCH IF YES 
sSOURCE CONST FAILURE ON IRC 
‘FOR LOOPING CHANGE TO “BR TST27+2" (762) 

;SRC CONST FAILURE EITHER ON IRC OR DAP 
sFOR LOOPING CHANGE TO “BR TST27+2" (761) 
: SETUP gs, ro. HOLD ADDRESS 
SAVE RS I 
;TEST TO see" fF SCR CONST=1 ON BYTE 



GO? 
70, CPU DIAGNOSTIC PART 1 1 M8 cv pr 73 03. NOv=7 1 8 PAGE 85 

Ta? THREE MICROSTATES (BIN*#SNOeONO#- r7idh (0) 

005201 INC Ri “SETUP Rl TO LOOK LIKE RS 
0SO CHP RS_R ;01D Re AUT AUTOINCREMENT BY 1? 
141 EQ TS$3 AN YES 

- FAILURE-SOURCE CONSTANT FAILED bf YTE, iRy’ SM4 
010705 MOV PCRS ABORESS IN RS 
010501 MOV RS'R1 CAVE RS IN RI 
4is0e MOVB 5 {RS), Re “EXECUTE AN SM4 INSTRUCTION 

301 DEC "ADJUST R1 TO LOOK LIKE RS 
020501 CMP RS RI “DID RS AUTO DECREMENT? 
001001 BNE S$ ;BRANCH IF NO 

00 HALT "IRCC SRCM2 STUCK HIGH INTO IRC E8 
- “FOR LOOPING CHANGE TO “BR TST27+2" (744) 

ooocoo HALT ;BYTE SRC CONST FAILURE EITHER ON IRC OR DAP 
*FOR LOOPING CHANGE TO “BR TST27+2" (743) 

2 JHE EHH HaHa ae 

jATEST 30 ALU CARRY FUNCTIONAL TEST 

- THIS TEST DOES A COMPLETE CHECK OF THE ALU CARRY FUNCTIONS 
+ THE FIRST SECTION ENSURES THAT ALL THE INPUT AND OUTPUT LINES ARE 
i OK AND THE REST OF THE TEST ENSURES THAT THE CARRY LOGIC IS OK. 
# FOLLOWING ARE THE LOGIC EQUATIONS FOR A 74S181 AND 74S182 THAT 
ii DICTATED THE PATTERNS USED IN EACH SECTION: 

+ G=A3#B3+AC#B2# (AZ+B3) +A1 #81 (A2+B2) #(AZ+B3) +A0*B0*(Al+B1)¥(AZ+B2) ¥(AZ+B3 
* # P=(A3+B9) #(Al+B2)*(A1+B1)#(AD+B0) 
i COUT=G+P#CIN 
;# Be 
+ CX=GD+POXCIN 
+ CY=G1+P1#G0+P1*P0#CIN 
# CZ=G2+P2%G1+P2*P1*#GO+PO4P 1 #PORCIN 
hab ahadalal-het-alalalalal-+-talahalahalahalalalahalalalatelahalatalatalalalalaiahalalalalalalabaleialabalelalabaleisliale 

005200 téT30: INC RO 
SECTION 1- INPUT/OUTPUT BIT TEST 

012701 12S2S2 MOV #1252 sPUT DATA PATTERN IN R1 
062701 052525 ADD #52525, 2 aR >ADD COMPLIMENT PATTERN 
005101 COM Ri *MAKE RESULT O 
001401 BEG 2s “BRANCH IF IT IS ZERO 
000000 HALT *BIT FAILED DURING ADD 

>FOR LOOPING CHANGE TO “BR TST30+2" (771) 
012701 052525 2s: MOV #52525 _R1 ‘PUT PATTERN IN R 
062701 125252 ADD #125252, R1 "ADO COMPLIMENT PATTERN 
00S101 COM R} :MAKE IT ZERO 
001401 BEQ 3$ "BRANCH IF IT WENT TO ZERO 
000000 HALT *BIT FAILED DURING ADD 

*FOR LOOPING CHANGE TO “BR 2$" (771) 
PTTTTT TTT TTT TTT TTT TTT TTT TTT TTT LTTE TT ET ITT TTT TTT TTT ETT TET 

teECTION 2-G=A3%B3 
012702 167357 4g: MOV #167357, Re sPUT COMPLIMENT OF EXPECTED PATTERN IN R2 
012701 104210 MOV #104210;R1 “PUT PATTERN IN R1 
060101 ADD R1,RI “ADD IT TO ITSELF 
103401 BCS yg’ “BRANCH IF DAPH cOuTIS OK 

HALT *DAPH COUTIS DID NOT GO LOW 
*FOR LOOPING Brea TO “BR 38" (771) 

0s0201 4§; BIS R2,R1 "MAKE R1 -1 
005101 COM Ri *MAKE IT ZERO 
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ALU CARRY FUNCTIONAL TEST DEKBAB. P11 
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146314 
042104 

042104 
146314 

167356 
021042 

021042 
167356 

177777 

BEQ =} ) ;BRANCH IF IT IS 
HALT 3A G LINE FAILED 

*FOR LOOPING CHANGE TO “BR 3$" (765) 
WU Tiiiiii tier titirittitiitiiititiiiititititititiiittitprt tice! 
“SECTION 3-G=A2#B2#(A3+B3) 
§: MOV 6 0 #146314 R1 -PUT PATTERN IN RI 

ADD #42104,R1 “ADD PATTERN 
BIS R2,R1 *MAKE RL -1 
COM Ri “MAKE IT ZERO 
BEQ 6$ “BRANCH IF IT IS ZERO 
HALT "A G LINE FAILED 

*FOR LOOPING CHANGE TO “BR S$” (770) 
6S: MOV #42104, R1 *REVERSE INPUTS 

ADD #146314, RL °TC ALU 
BIS R2,R1 “MAKE Rl -1 
COM RI “MAKE IT ZERO 
BEQ 7§ *BRANCH IF IT IS 
HALT 7A G LINE FAILED 

;FOR LOOPING CHANGE TO “BR 6&$” (770) 
titiiiititititiiitiitiiittiiiiiiii eo 
“SECTION 4-G=A1#B1#(AC+B2)#(AS+B3 
8: MOV v4 #167356, R1 -PUB PATTERN IN R1 

ADD #21042, R1 : ADR APATTERN 
BIS R2,R1 “MAK, RI -1 
COM RI “MAKE IT ZERO 
BEQ 8$ “BRANCH IF IT IS 
HALT “A G LINE FAILED 

*FOR LOOPING CHANGE TO “BR 7%” (770) 
8S: MOV #21042 RI “REVERSE INPUTS 

ADD #167356, R1 TO THE ALU 
BIS Re, RI >MAKE R1 -1 
COM RI "MAKE IT ZERO 
BEQ 9$ “BRANCH IF IT IS 
HALT "A G LINE FAILED 

“FOR LOOPING CHANGE TO “BR 8$" (770) 
oe PESTTTTTTE LETTE TEST TTT TTT TT TTT TT TESTS TET TTT TTT TTT ETT TTT TT TT 

{SECTION 5-G=ADSEO#(Al+B1 )*(Re+B2)#(A3+83) 
8 #-1,R1 -PUT PATTERN IN RI 

ADD $10421,R1 *ADD PATTERN TO RI 
BIS R2 RI "MAKE R1 -1 
CON RI “MAKE IT ZERO 
BEQ 10$ “BRANCH IF IT IS 
HALT *A G LINE FAILED 

“FOR LOOPING CHANGE TO “BR 9$" (770) 
10$: MOV #10421,R1 *REVERSE INPUTS 

ADD #-1,R1 TO THE ALU 
BIS Re, Ri “MAKE RI -1 
COM RI "MAKE IT ZERO 
BEQ 118 “BRANCH IF IT IS 
HALT *A G LINE FAILED 

:FOR LOOPING CHANGE TO “BR 10S" (770) 
2 HHH HEH HHH HHHSHHBBH HGH SHE HEHEHE 
“SECTION 6-P OUTPUTS AND CX=POXCIN, CY=P1#PO4CIN. CZ=P2#P1#POXCIN 
Lis: HOV #-1 RI - PUT PATTERN IN Rl 

sSET 
ADC Rl ;CAUSES CARRY TO GO ALL THE WAY 
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004176 
004200 

004202 
004204 

T30 

103401 
000000 

001401 
000000 

012701 
062701 

Oee70t 82701 
005101 
poet 
0000 

000370 
000010 
177377 

007600 
000200 
167777 

007770 

B77? 

BUS 1e$ ;BRANCH IF CARRY CAME OUT 
HALT ;DAPH COUT1S DID NOT GO LGW 

;FOR LOOPING CHANGE TO "BR 11S" (772) 
1e$: BEQ i3$ ;BRANCH IF_R1 WENT 10 eee 

HALT sEITHER AP LINE OR THE 745182 FAILED 
;FOR LOOPING CHANGE TO “BR 118" (770) 

3 Se 2 Ee 
“SECTION 7-CY=P1#G0 
133: MOV #370,R1 :PUT PATTERN IN R1 

ADD #i0,R1 “ADD DATA TO R1 
BIS #177377,R1 :MAKE R1 -1 
COM Ri “MAKE IT ZERO 
BE9 14S *BRANCH IF IT WORKED 
HALT “DAPF E44 FAILED 

;FOR LOOPING CHANGE TO "BR 138" (767) 
WULitiiitiittiittiiiiititiiiiiiiiititiiiitiitititiiitiiiirit ies: 
{SECTION 8-C2=P2%61 
L4s MOV #7600,R1 :PUT DATA IN RI 

ADD #200,R1 “ADD DATA TO RI 
BIS #167777,R1 -MAKE RI -1 
COM Rl :MAKE IT ZERO 
BEQ 1S$ =BRANCH IF IT WORKED 
HALT -DAPF E44 FAILED 

;FOR LOOPING CHANGE TO “BR 14S” (767) 
WETiitiiiittiiiiititiitiiittititiitititititititiiitiitiittesy 
“SECTION 9-CZ=P2#P1#60 
ISs: MOV #7770.Ri PUT DATA IN RI 

ly #10 RI -ADD DATA TO RI 
BIS #169777,R1 “MAKE R1 -1 
COM >MAKE IT ZERO 

: BRANCH IF IT WORKED 
>DAPF E44 FAILED 
*FOR LOOPING CHANGE TO “BR 1S$" (767) 

itiiiitttitittiiiititittii tL 

*$TEST 31 THREE MICROSTATES (DRC¥DM2*0/CLASS) 

: IF FORK A FAILS EXECUTION WILL GO TO RSD.00. THIS WILL ONLY HAPPEN 
IF RACE AD RABO] DOES NOT GO LOW OR DOES NOT GET THRU 
TO RACL RAORO!L. THIS WILL CAUSE A TRAP TO LOCATION 10. 

IF BENIS FAILS EXECUTION WILL GO TO DYS.80. 
THIS WILL CAUSE A TRAP TO 4 WITH THE ADDRESS OF 18 ON THE STACK. 

IF THE DESTINATION CONSTANT FAILS(ADDS 1 OR,3) IN STATE Dle.60 
AN ODD ADDRESS TRAP WILL OCCUR. 

. IF THE OST CONST ADDS 0, THE ERROR AT 3§ WILT REPORT THE FAILURE. 
IF THE DESTINATION IS NOT LOADED WITH THE SOURCE, THE 
ERROR AFTER S$ WILL REPORT THE FAILURE. 

ROM FLOW-2, 155,312 
MPT TETETESTETOSTTILTTICITESTITTTTTT ETT T ET TTT TTT TTT TTT TTT TTT Tet Tt 

tST31: INC RO sIN REMENT TEST NUMBER 
MOV (PC)+.R5 “PUT “BR 4S" IN RS 
.WORD cod4ol “CONTAINS BINARY OF “BR 4S" 

SYNC3I: NOP 

R1 
BEQ TST31 
HALT 

e
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3 & 

004304 010527 
004306 000401 
004310 oc004i15 

OO4212 012705 
004316 O10125 

004416 005200 
004420 O1e70S 
004422 00040! 

POP Ai7e0 CPU DIAGNOSTIC PART 1 MACYI1 27(732) 
JQ? 

O3-NOV-76 11:18 PAGE 88 
THREE MICROSTATES (DAC#DM2x0/CLASS) 

001164 

001164 

001162 

004304 

000401 

010027 
177714 

004374 

1909000 

1$: MOV RS, (PC)+ sEXECUTE INSTRUCTION UNDER TEST 
BR 4s *WILL EXECUTE THIS IF INSTR FAILS TO AUTO INC 
BR “AUTO INC OK, GO CHECK IF LOAD OK 

- FAILURE- “DESTINATION, CONSTANT FAILED. OR m4, 
dg; MOV ADGRE S IN RS 

MOV R1 tress “EXECUTE INSTRUCTION UNDER TEST 
CMP sStMP1,RS :DID RS STAY THE SAME? 
BNE es “BRANCH IF NO 
MOV 1,-(RS) SEE IF BUTO DEC. WORKS 
CMP Rene re 2,5 -DID RS AUTO DEC? 
BNE 3$ : BRANCH F NO 
HALT AUTO DEC WORKS SO ROM STATE 012.60 PROBABLY BAD 

35 *FOR LOOPING CHANGE TO “BR TST31+2" (757) 

HALT sIRCD DSTCON= 2 sELTHER STUCK LOW OR 
"NOT GETTING THRU KOMUX 

95 “FOR LOOPING CHANGE TO “BR TST31+2" (756) 

HALT ;BENIS OK 8&8 DST CONST OK BUT INSTR DOSEN’T WORK 
*FOR LOOPING CHANGE TO "BR TST31+2" (755) 

cs: MOV #1$.R5 ;GET ADDR OF INSTR UNDER TEST 
MOV (R53, RS >GET INSTR UNDER TEST 
CMP #401;R5 ;DID AUTO DEC OCCUR? 
BNE 8S “BRANCH IF NO 
MOV #10027,R5 “GET OP CODE OF INSTR UNDER TEST 
MOV RS, 18 RESTORE INSTR UNDER TEST . 
HALT *EITHER RACK BRCABOS NOT GOING LOW OR 

-IT IS NOT GETTING THRU RACL RADROS 
*FOR LOOPING CHANGE TO “BR TST31+2" (742) 

8S: MOV RS (PC)+ ‘TEST TO SEE IF (PC)+ WAS LOADED 
7§: .WoRO 100000 *STORAGE LOCATION FOR PREVIOUS INSTR. 

MOV #75. R1 “PUT ADDRESS OF 7$ IN RI 
MOV (R13 ,Re2 “GET CONTENTS OF 7S 
BPL 6$ ?BRANCH IF LOAD OK 
HALT “ERROR, (PC)+ DID NOT LOAD CORRECTLY 

FOR LOOPING CHANGE TO “BR TST31+¢2" (733) 
6S: MOV sBITIS,Re *SET SIGN BIT IN Re 

MOV Re. (R1S+ "RESTORE 7$ 
AHI OGRE Ri UE E HEHE Cee URE EE HEEEHEEEE 

jATEST 32 THREE MICROSTATES (DAC¥DM1#0/CLASS) 

* THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT FOR THE OM. 
# IF FORK A FAILS, EXECUTION WILL GO TO RSD.OO. 
ie THIS WILL CAUSE A TRAP TO LOCATION 10 WITH AN ODD ADDRESS ERROR. 
: THIS WILL ONLY HAPPEN IF RACE AD RABOO DOES NOT GO LOW OR 
x DOES NOT GET TO RACL. 
ii EITHER E44 OR E& IS BAD. 

7 IF “THE INSTRUCTION FAILS TO MOVE RS TO THE PC INDIRECT, 
if THE ERROR AFTER 1§ WILL REPORT THE FAILURE. 

ie ROM FLOW-1,155,312 
Fr ill lt idee testa hill 

INC RO INCREMENT TEST NUMBER 
MOV (PC)+.RS5 ‘PUT BR IN RS 
.WORD ggo4ol “BINARY WORD FOR BR .+2 
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DEKBAB.P 132 THREE MICROSTATES (DAC#DM1#0/CLASS) 

3970 oo44e4 000240 SYNC32: NUP 
3971 O04426 IUT32: 
3972 004426 010517 MOV RS, (PC) sEXECUTE INSTRUCTION UNDER TST 
3973 004430 o00240 1S: word) = 240 “SHOULD REPLACE THIS WITH BR eS 
3974 004432 o00000 HALT *LOCATION POINTED TO BY PC DID NOT LOAD 
3975 “FOR LOOPING CHANGE TO “BR TST32+2" (772) 
3976 OO4434 912705 o00240 2s: MOV #240,RS “THIS CODE 
3977 OO44H4O 012701 004430 MOV #13, R1 *RESTORES THE NOP 
3978 OON44H4 010511 MOV RS, (RI) ‘AT LOCATION 1S 
3979 oo444— 000264 SEZ “ENSURE 2 SET 
3980 OO44SO 010517 MOV RS, (PC) “EXECUTE INSTRUCTION UNDER TEST 
2981 oo44Se oo0000 .WORD O 
3982 oo44sH 001001 BNE TST33 CC OK 0, To aiifXT TEST 
3983 oo44s6 ocooto0 HALT “STATE 612.20 BAD 
3984 > FOR COPIES CHANGE TO “BR TST32+2" (760) 
3398S ; 233333 HEEB BE 

3386 jATEST 33 THREE MICROSTATES (JACXDM4#0O/CLASS) 

3988 + IF FORK A FAILS EXECUTION WILL GO TO RSD.0O. 
3989 i* THIS WILL CAUSE A TRAP TO LOCATION 10. THIS WILL ONLY HAPPEN IF 
3990 : RACE AO RABO2 IS NOT GOING LOW. EITHER RACE E33 OR 
3331 if £6(988) IS BAD. 

3993 % IF THE DST CONST FAILS TO SUBTRACT 2, THE ERROR AT EITHER 1S 
cea i. OR 1$-2 WILL REPORT THE FAILURE. 

39% 2% IF BENO] FAILS (CAUSED BY IRCD 0M3S7 STUCK HIGH) 
3997 i EXECUTION WILL GO TO D10.00 WHICH WILL EXECUTE A MODE S 
3998 it INSTEAD OF MODE 4. 

4000 + IF THE DESTINATION IS NOT LOADED PROPERLY, 
4001 ji THE ERROR AT 3$ WILL REPORT THE FAILURE. 

| 4003 # ROM FLOW-4, 122, 157 
4004 3333 

4005 OO04460 005200 +6733: INC RO s INCREMENT TEST NUMBER 
4006 OO4462 012702 o00001 MOV #1, Re SETUP Re 
4007 OO4466 012705 001166 MOV estMPo, RS "PUT ADDRESS OF STMP2 IN RS 
4068 OC4472 O10SO1 MOV RS,R1 “SAVE RS 

' 4009 H PETTITT TET TTT TTT TIT TTT TT TTT TTT TTT TTT TT ttt 

4010  tHESE THREE INSTRUCTIONS ARE USED TO CATCH IRCD 0M3S7 STUCK HIGH 
| 4011 OO4474 012703 001164 MOV #STMP! sPUT ADOR OF STMP1 IN R3 

4012 OO4S00 010513 MOV RS MeasRs “PUT ADOR. OF STMP2 IN STMPL 
{ 4013 tat allah tieaiehieieeiaaii 

4014 o04S02 o00240 &4NC33: NOP 
4015 OO4SO4 IUT33: 

| 4016 OO4SO4 010245 MOV R2,-(RS) sEXECUTE INSTRUCTION UNDER TEST 
; 4017 Oo4506 O20S03 CMP R5,R3 *DID RS AUTO DECREMENT? 
’ 4018 004510 001411 BEQ Ug “BRANCH IF YES. 
' 4019 904512 012705 001166 MOV #STMP142.R5 *PUT ADDR. IN RS 

4020 004516 012701 001164 MOV #STMP1.RI *PUT ADDR IN R1 
4021 OO4S22 011145 MOV (RL), -tRS) “EXECUTE INSTRUCTION 
4022 O04Se4 020105 CMP R1,RS ‘DID RS AUTO DECREMENT? 

. 4023 004526 001401 BEQ 1s ‘BRANCH IF YE 
4024 004530 000000 HALT >IRCC DSTMY STUCK HIGH 
4025 FOR LOOPING CHANGE TO “BR TST33+2" (754) 
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08S Bbie3s 
4058 go4s34 
4030 OO436 
wO3L DO¥SYO 
vias Boeus 
4034 OONENG 
4035 g045S0 
4036 004552 
4038 OO4SS4 
4039 OO45S6 
wO4d OO4E60 
4041 O0456e2 
4043 OO4S64 
4044 004564 

4057 OO04602 
4058 004602 

4061 O04S04 
4062 OO4604 

4064 OO4606 

4079 O0461e 
4080 OO4614 O12702 001164 
4081 004620 O1e705 177400 

MACY11 e7(732) 
LO? 

O3-NOV-76 11:18 PAGE 90 
T33 THREE MICROSTATES (DAC#DM4#0/CLASS) 

011101 
020201 
001001 
000900 

000000 

001372 
O1014S 
O2e705 COllbe 
001372 
ooco00 

000000 

oo0c00 

012705 o04S3e 

005200 

1§: 

4§: 

es: 

3$: 

HALT s]RCC STM OK OK our 046. 00 OCES NOT DECRENENT 
oe + oe J 

MOV (RS)RS ieee eS FIN io HP it 
CMP Re, RS :DID DEST. GET LOADED? 
BNE 2g. 1 ie 
ING RS ADUSY 5 NB EVEN ADDRESS 
SEZ "ENSURE 2 SET 
MOV R2,-(RS) BeCUTE INSTRUCTION UNDER TEST 
BNE TSt34 
HAL AT OTE DIO.40 BA AD 

FOR LOOPING CHANGE TO “BR TST33+2" (743) 
MOV (R1), RL GET CONTENTS OF STMP2 
CMP Re, Ri “DID A MODE 5S TAKE PLACE? 
BNE 33° BRANCH IF NO 
HALT “EITHER IRCD OM3S7 STUCK HIGH OR RACK E49(C1) BAD 

FOR LOOPING CHANGE TO “BR TST33+2" (737) 

HALT sDST(STMP1) DID NOT GET LOADED FROM SRC(Re) 
-FOR LOOPING CHANGE TO “BR TST33+2" (736) 

MAUL iiittiititiitiiititiititiitiiitiiititititiiiiiiiii 
jATEST 34 THREE MICROSTATES (DAC#DM1#7TST.B*DRO(O)) 

ea
) 

= 
ne

e 
OC
 

OC
 

OC
 

BC
 

28
 

DR
C 

DU 
BR

C 
BI

C 
KC
 

2K
 

Oi
 

OA
D 

IF FORK A FAILS EXECUTION WILL GO TO RSD.OO CAUSING A TRAP TO 10. 
ruts WILL ONLY HAPPEN IF RA SAME? 

sBRANCH IF NO 
MOV R1,-(RS) *SEE IF AUTO DEC. WORKS 
CMP aSthP ice, RS *DID RS AUTO DEC? 
BNE 33 "BRANCH IF NO 
HALT AUTO DEC WORKS SO ROM STATE D12.60 PROBABLY BAD 

FOR LOOPING CHANGE TO “BR TSTa3+2" (730) 

HALT s IRC? DSTCON=2 EITHER STUCK LOW OR 
NOT GETTING THRU KOMUX 
FOR LOOPING CHANGE TO “BR TST33+2" (727) 

HALT ;BEN1S OK & DST CONST OK BUT INSTR Dosen T WORK 
sFOR LOOPING CHANGE TO “BR TST33+2" (726) 

MOV #15,R5 ;GET ADDR OF INSTR UNDER TCE E44 IS BAD (AFIRS3(1)#R/CLA 

IF BENIS FAILS EXECUTION WILL GO TO STATE Dle.60. 

IF B FORK FAILS (AFTER STATE Dle.10) CAUSED BY IRCB 
K/CLASS STUCK LOW EXECUTION WILL GO TO STATE RSD.OO CAUSING A TRAP TO 10. 
IF _IRCB_B1 RABOO IS STUCK HIGH EXECUTION WILL GO_FROM 
Dl2.10 TO JSR.4O. THIS WILL CAUSE THE PROCESSOR TO HANG. 
IF EITHER GRAB OBD(1) IS STUCK HIGH OR NOT GETTING THRU TO RACL E71, 
EXECUTION WILL GO TO STATE Dle.30. 
IF GRAD DRMXOO IS STUCK HIGH OR GRAB ESO IS BAD, EXECUTION 
WILL GO TO DI10.60 WHICH WILL HANG THE PROCESSOR. 

ROM FLOW-1, 175,33 
2 JHHHHHHA HINGE HHA HH GHG GHG HEHEHE HEHE HEHE HHH HE 
+é134: INC RO INCREMENT TEST NUMBER 

MOV #STMPL Re “PUT ADDRESS OF STMP1 IN R2 
MOV #177400, RS PUT 177400 IN R5 
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004634 
oo464e 
OO4646 
004650 
o046Se2 

OO46S4 
004662 
OO4664 

OOYBEG 
OS4666 

004670 
004672 
004674 
004700 
004702 
004706 
004710 
004710 
COQY7 12 
004714 

004716 

010Sle 
000240 

0057 ie 

100416 

012737 
012705 
005215 
001401 
000000 

022737 
001401 
000000 

000000 

030511 
001401 
000000 

005200 
oo500S 
012701 
010511 

3 
THREE MICROSTATES (0 

177777 001164 
001164 

oococo 001164 

001164 

100000 

001164 

MO? 
27(732) O3-NOV-76 11:18 PAGE 91 
E> (BACKOM1*TST.B*DRO(O)) 

MOV RS, (R2) ‘PUT -1 IN STMPL 
SYNC34: NOP 
IUT34: 

TST (Re) sEXECUTE INSTRUCTION UNDER TEST 

BMI TST35 -BRANCH IF INSTRUCTION SET CC'S 
sFAILURE-TRY ROM FLou l 175, 31, 1d 

MOV dest -PUT -1 IN STMP1 
MOV tsItPI, Re “PUT ADDR OF STMP1 IN RS 
INC (RS) “INCREMENT STMP1 
BEQ 2 “BRANCH IF INC WORKED 
HALT “EITHER 012.10 FAILED OR BENIS FAILED 

FOR LOOPING CHANGE TO "BR TST34+2" (760) 
23: CMP 40, J8STMPL “DID STMP1 GO TO ZERO? 

BEQ 3$ “BRANCH IF YES 
HALT :CANNOT DIAGNOSE ERROR 

35 "FOR LOOPING CHANGE TO “BR TST34¥+2° (753) 

HALT :TST.10 FAILED 
:FOR LOOPING CHANGE TO “BR TST34+2" (752) 

1 3GHEH HEHEHE UHUGHBG GHEE BEBE HGE EEE 
;RTEST 35 THREE MICROSTATES (DAC¥DM1¥BIT.B*DRO(O)) 

- THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT A BIT INSTRUCTION IS USED. 
i IF FORK A FAILS RACE BIN*SMG H FAILED. 

ii IF FORK 8 FAILS THE INSTRUCTION DECODE ROM WORD IS BAD. 

is IF THE RESULTANT DATA IS BAD STATE TST.10 FAILED. 

;# ROM FLOW-1,175,33 
BEBE GHEE BH BEEBE EEE EEE ESE 

téT35: INC RO - INCREMENT TEST NUMBER 
CLR RS “CLEAR RS 
MOV #STMPL. RI *PUT ADDR OF STMP1 IN RI 
MOV RS. (R13 “CLEAR STMP1. 
MOV #B{T1S5,R5 *PUT 100000 IN RS 

ee 
" BIT RS, (RL) jEXECUTE INSTRUCTION UNDER TEST 

BEQ TSt36 * = BRANCH IF CC OK 
HALT arate TST.10 FAILED 

‘FOR LOOPING CHANGE TO “BR TST35+2" (766) 
Pritt ttiitiitititiiiitittiitittiittiitittiitiitiii ttt 

jRTEST 36 THREE MICROSTATES (DACXOM1¥CMP.BXDRO(O)) 

- THIS TEST IS THE SAME AS THE PREVIOUS TWO TESTS 
i EXCEPT A CMP INSTRUCTION IS USED. 
3% 
;% ROM FLOW-1, 175,33 
MLtiiiiiittiititiiiiiiiiiittietttitelett tet Let 
téT36: INC RO s INCREMENT TEST NUMBER 

CLR RS CLEAR RS 
MOV #STMPL RI *PUT ADDR OF STMP1 IN Ri 
MOV RS, (R13 CLEAR STMP1 

SYNC36: 
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4138 004730 
4139 004732 
4140 Q0473e2 
4141 O04734 
4142 004736 
4143 
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000244 

020511 
001401 
000000 

005200 

ooc000 

013767 
oo0000 

NO? 
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THREE MICROSTATES (DAC#DM1*CMP.B*DRO(O)) 

001164 

OO11E6 

174162 

177776 = 174174 

rUT36 CLZ sENSURE 2 CLEAR 

"CMP RS (RL) ‘EXECUTE INSTRUCTION UNDER TEST 
BEG 1$137 * BRANCH IF CC OK 
HALT “STATE TST.10 FAILED 

“FOR LOOPING CHANGE TO “BR TST36+2" (770) 
WPT tiitittttitiittttttitititiiititilitiite ct 
ETEST 37 THREE MICROSTATES (DACeDM2*TST.B*DRO(O)) 
= 

i IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10. 
i THIS WILL ONLY HAPPEN IF RACE E¥S IS BAD (AFIRO4(1)*R/CLASS). 

2 BENIS & FORK B HAVE ALREADY BEEN TESTED 
x IF THE AUTO INC FAILS IT WILL BE DUE TO A BAD 
ii FIELD IN ROM STATE Die. 16. 

3 ROM FLOW-2, 175,33 
BEEBE HEHE BEBE EEE BE ESR DEERE HASSE 

+8737; INC RO j INCREMENT TEST NUMBER 
CLR RI CLEAR RI 
MOV #3TMP1, RS *PUT ADDR. OF STMP1 IN RS 
MOV R1, (RS} *CLEAR STMP1 

SYNC37: NOP 
IUT37: 

TST (RS)+ sEXECUTE INSTR. UNDER TEST 
BNE 1$ “BRANCH IF BAD CC 
CMP 437MP14+2,R5 “DID RS AUTO INC? 
BEQ TSTYO >:BRANCH IF TEST OK 
MOV RS, SREGO -SAVE REG 0 FOR TYPEOUT 
HALT -NO AUTO INC STATE Die. 10 BAD 

*FOR LOOPING CHANGE TO “BR TST37+2" (763) 
13: NOV JePSW, SERPSH SAVE PS FOR TYPEOUT 

FOR LOOPING CHANGE TO "BR TST37+2" (757) 

5 A SEHR HEHEHE HEHEHE HEME EE EEE EH HEHEHE LEE EER SER LAER EE EEE 
t ETHE LOGICAL SEQUENCE WOULD NEXT TEST THE BIT.B AND CMP.B INSTRUCTIONS BUT 
:¥THESE WILL NOT BE TESTED WITH INDIVIOUAL TESTS SINCE THEY DO NOT USE 
ONY HARDWARE THAT HAS NOT ALREADY SEEN TESTED. 

1 HIB HHH HEE 

3 JEU 3333333 
j ATEST 40 THREE MICROSTATES (JMP#DM1) 

IF FORK A FAILS EXECUTION WILL GO TO RSD.OO CAUSING A TRAP TO 10. 
THIS WILL ONLY HAPPEN IF RACE AQ RABOO DOES NOT GO LOW 
(AF IROS(1)*(JMP+JSR+SWAB)). 

A FORK B FAILURE WOULD BE ONE OF THE FOLLOWING: 
TF ARG IRCB 1g) ISR) IS STUCK LOW EXECUTION WILL GO TO RSD.OO CAUSING 

IF FRCE IR(14:9) O4 IS STUCK LOW EXECUTION WILL 
GO TO JSR.OO WHICH WILL EXECUTE A JSR INSTEAD OF A JMP. 
IF IRCB B FORK MUX FRILS EXECUTION WILL GO TO O

e
 

e
e
!
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Pll T4Q THREE MICROS 

O0S0S6 

oOsceé0 

005102 

BO8 
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TES CIMP*DMI) 

FuP.00. 
IF IRCS FY CLASS IS STUCK HIGH EXECUTION WILL GO TO 
STATE 012.90 AND THE JMP WON'T JUMP. 

¢ 
# 
# 
2 
; IF THE INSTRUCTION FAILS 70 JUMP, STATE JMP.00 IS REPORTED AS SHO. 

e 
a 
3 

ROM FLOW=1, 135,35 
- SPSEPESESESRSPERERESRSRS ESE RESESEEEEEESEEEERESESESERSE SE ESS EES 
tSt40: INC = RO ;INCREMENT TEST NUMBER 

Rl sENSUFE RI CLEAR 
MOV BIMPIACR,FS = GPUT IMP ADR. IN RS 
MOV PUT JUMP ADDR IN R2 

ayn: NOP 

IMP (RE) EXECUTE INSTRUCTION UNDER TEST 
CMP RE FS :010 NEGATE OCCUR? 
BNE —s-&$ BRANCH IF YES 
HALT STATE JNP.00 DID NOT LOAD PCB OR BENIS FAILED 

95 FOR LOOPING CHANGE TO “BR TSTS0+2” (767) 

HALT sIRCB FJ/CLASS NOT GETTING THRU B FGRK MUX 
FOR LOOPING CHANGE TO “BR TST40+2" (766) 

JMPLAOR: TST RI :1§ RI STILL ZERO? 
BEQ TSTY] ::BRANCH IF YE 
ADO 82,59 35K OCCURRED RE-ADJUST SP 
HALT SRACB IR(!4:9)04 STUCK LOW 

“FOR LOOPING CHANGE TO “BR TST4O+2" (761) 
Pitti 

j REST 41 THREE MICROSTATES (JMP#DM2) 

:# THIS TEST IS THE SAME AS THE PREVIOUS TEST EXCEPT THE DM=2. 
:# IF FORK A FAILS RAC EYS IS BAD (AFIROM(1)4(JMP+JSR+SWAB]). 

te ROM FLOW-2, 135,35 
o  CEREEEEEEEEEERESEES ESE EAEE EE ERELEG ESSE GEESE ELESEESESESERSE REESE 

S41: INC RO INCREMENT TEST NUMBER 
MOV 8IMP2AOR,RS *PUT ADORESS OF 1§ IN RS 

SYNC4Y1: NOP 
IUT4YI: 

JMP (RS)+¢ sEXECUTE INSTRUCTION UNDER TEST 
JMP2ROR: CMP SJMNPCADR+2,RS ;DID RS AUTO INC? 

BEO TSTY¥e 3 
HALT sNO AUTO INC 

*FOR LOOPING CHANGE TO “BR TSTY1+2e" (7770) 
Mii rte 

“TEST 42 THREE MICROSTATES (JMP#DMY) 

IF FORK A FAILS EXECUTIGN WILL GO TO RSO.00 CAUSING A TRAP TO 10. 
THTS WILL ONLY HAPPEN IF RACE ES3S(AFIROS(1)#{JMP+JSR+SWAB]) IS BAD. 

ALL OTHER LOGIC HAS BEEN TESTED. 

ROM FLOW-4, lee, 3S 
Miitiiiiiiititttititiititiiiititiiittittiiitititetiettt ee) 
t§T42: INC RO s INCREMENT TEST NUMBER 

MOV BNEXTT, RI “PUT ADDRESS OF 1$+2 IN R1 

3 
0c
 
O
r
e
 

a
 

° 
9 
° 
% 
° 
i] 
° 
9 
° 
9 
e 
* 
° 
9 
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DEKBAB.Pil T42 PeDM4) c

a
r
a
 

THREE MICRISTATES 

4250 ocso74y 000240 SYNC42: NUP 
} 4 7 ILT42: 
i 4 % OOO14! Imp -(R1) sEXECUTE INSTRUCTION U!DER TEST 
' 4253 005100 ocne4o NOP 
| 4254 905102 900240 NEXTT: NOP 
| Wess SFSESESSSESAKAKRSLSESSASERERASSESLSAEFRSSESRSSSRSSSSELSERSESHIES ESS SSE 

i256 ; FEST 43 THREE MICROSTATES (SOB) 

4258 :* IF RACH U/CLASS IS NOT GOING HIGH EXECUTION WILL GO TO RSG.00 
4259 :* CAUSING A TRAP T0 LOCATION 10 WITH THE ADDRESS OF S$-2 

| 4260 t+ ON THE TOP OF THE STA 
Wop] :# IF EITHER RACE E10 IS “BAD OR RACE BIN DOES NOT GO HIGH 

| 42b¢ 2 EXECUTION WILL GO TO 067.01. EXECUTION WILL EVENTUALL GO 
, 4 1% TO RSD.00 AFTER STATE 010.60 AND THe STACKED PC WILL BE AT S$. 
ee # IF RACF EB FAILS EXECUTION mitt Ge TO ASC.1JO WHICH WILL 

tees 7 PERFORM AN ASHC#OMO OPERATION. 
3% 

4267 :+ IF THE SOB BRANCHES WHEN IT IS NOT SUPPOSE TO EITHER 
'  4e68 3 GRAE SR EQ ONE IS STUCK HIGH OR RACK E63 IS BAD 

#268 i? OR STATE SOB.10 DOES NOT RESTORE THE OLD PC. 

427} ;# IF THE SOB DOES NOT BRANCH WHEN IT IS SUPPOSE TO EITHER 
4272 :# STATE SO0B8.00 IS BAD OR GPAE SR EG ONE STUCK LOW OR 
4e73 i RACK E63(C1) IS BAD. 

1279 i IF THE REGISTER DOES OT DECREMENT STATE SOB.20 IS BAD. 

4277 # ROM FLOK-S7, 242/262. 262 
4278 + EREREEREEEEEREEEEEEEES CEREEE ESLER EEEREEEEE EEE EEEEEE SEES EEE EEE EES 

4279 005104 005200 $8743: INC RO s INCREMENT TEST NUMBER 
4280 005106 012706 001100 MOV sSTPCK, SP “INITIALIZE THE SP 
4281 O0S112 01270S 00°777 MOV 87777, R5 “SETUP RS 
4282 005116 OOOO! BR SKIP SKIP NEXT INSTRUCTION 
4283 005120 000419 Go00: BR BAD+2 : LOCATION FOR SOB TO BRANCH TO 
4284 O00Si22 905004 SKIP: CLR RY SETUP R 
4285 005124 000240 SYNC43: NOP 
4286 005126 IuT43: 
4287 005126 O77404 S08 RY, GOOD s EXECUTE SOB WITH BRANCH 
4288 095130 005705 TST RS :DID RS CLEAR 
4289 095132 OO1001 cs: PNE 3$ -BRANCH IF oa 
4290 005134 oc0000 WALT *RACF E8 IS BAD(BUF AFIR11(1)#U/CLASS) 
491 “FOR LOOPING CHANGE TO “BR TST43+2" (764) 
4292 005136 3s: 
4293 005136 occ00cn HALT sEITHER GRAE SR EQ ONE IS STUCK LOW 
4YoO4 :OR RACK £63(C1) IS BAO OR SOB.10 IS BAD 
495 “FOR LOOPING CHANGE TO “BR TST43+2" (763) 
4296 005140 BAD: 
4297 905140 000009 HALT ;508 FAILED TO BRANCH. S08.00 BAD 
4299 “EITHER GRAE SR EQ ONE STUCK HIGH OR 
4299 ;RACH £63(C1) BAD OR SOB.00 BAD 
ee FOR LOOP ING CHANGE TO “BR TST43+2" (762) 
4293 905142 9005005 CLR RS “SET UP RS FOR 
4392 005144 005205 INC RS “NO BRANCH CONDITION 
4303 005146 000240 SYNC43: NOP 
4304 605150 1UT43: 
4305 005150 077505 508 RS, BAD sEXECUTE SOB WITHOUT BRANCH 
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CROSTATES (508) 

TST RS sDID RS DECREMENT? 
BEG 18 “BRANCH IF YES 
HALT "RS DID NOT DECREMENT. SOB.20 BAD 

FOR LOOPING CHANGE T0 “BR BAD+2+2” (772) 
1$: CLR RS 
. CLR RI 
cs: INC Rl 

S08 RS, 2S *CHECK ALL PATTERNS OF RS FOR SOB 
7ST RS -DIO RS GET ALL THE WAY BACK TO 0? 
NE 3$ ;BRANCH IF NO 
ST R1 ‘DID Rl ROLL OVER? 

45 BEQ TST44 : BRANCH IF YES 

HA_T sTHE SIGNAL “SR EQ ONE” FAILED 
“SEITL “FOR LOOPING CHANGE TO “BR I§" (767) 

+ PEEHEREERSEES EEREEEEE SP EREEE REESE EEE EEEEE EEE SEER SESE SESE SESE EES 

TEST yy FOUR MICROSTATES (DAC#DM12#P/CLASS#DRO(D) 
:# 

1% IF FORK A FAILS EXECUTION WILL GO TO RSD.O0 CAUSING A TRAP TO 10. 
if THIS AILL ONLY HAPPEN IF RACJ AFIR 14(1) DOES NOT 
ia GET THRU RAC E42. 

- THE FOL.LOWING COULD BE FORK 8 FAILURES: 
+ IF IRCB BO RABOO IS STUCK HIGH OR NOT GETTING THRU 
¥ 9 RAC. RAOROO EXECUTION WILL GO TO EXC.90 WHICH WOULD 
* Pur THE RESULT INTO A REGISTER RATHER THAN MEMORY. 
+f IF IRCB €38(6) IS STUCK HIGH EXECUTION WILL GO TO 
*# RSD.OG CAUSING A TRAP TO 10. 
if IF THE BIC DOES NOT HAPPEN THEN EXC.00 IS BAD. 

4 ROM F!.OW-2,175,31, 132 
«JHE HE HEHEHE HEHE HEHE EEEEEEEEEEE 

téT44: INC RC - INCREMENT TEST NUMBER 
MOV SSTMP! RI ‘PUT ADDRESS OF STMP! IN R} 
CLR RS sPUT al 
INC RS IN RS 
MOV RS, (R1) “PUT A 1 IN STMP1 

SYNC44: NOP 
TUT44: 

BIC RS. (Q1)4 sEXECUTE INSTR. UNDER TEST 
CMP ste lee, R1 “DIO Rl AUTO INC? 
BE *BRANCH IF YES 
TST is :DID INSTR GO THRU EXC.90? 
BNE 2$ *BRANCH IF NO 
HALT EITHER IRCB BO RABOO IS STUCK HIGH 

IT IS NOT GETTING THRU TO RACL RADRSO 
2g FOR LOOPING CHANGE TO "BR TST4Y4+o" (763) 

HALT s INSTRUCTION FAILED. CAN’T DETERMINE CAUSE 
*FOR LOOPING CHANGE TO “BR TST44+2" (762) 

1S: MOV sSTMP1,R1 >PUT AOOR OF STMP1 IN RI 
TST (RL) “OID BIC WORK? 

3 “BRANCH IF YES 
HALT “STATE EXC.00 FA ; ILED 

;FOR .OOPING CHANGE TO “BR TST44+2" (755) 



pee eee 

pop 11/70, CPU DIASNISTIC PART ! MACYLI 271732) O3-NCV-76 1':18 PACE %6 
DEKBAB.P THY FOUR MICRISTATES .DACKDM12#P-CLASS#ER0(0) 

4362 00S2S2 010511 33: MOV RS, (RL) sPUT 1 IN STMP2 8 CLEAR 2 
4363 005254 O405e21 BIC RS (R1)+ ‘EXECUTE INSTRUCTION UNDER TEST 
4364 90095256 001401 Bea TSt4S “CC'S OK 
4365 005260 oo0000 HALT STATE EXC.00 BAD 
4366 “FOR LOOPING CHANGE TO “BR TST44+2" (751) 
4367 WP iitiiiiitiiriitiiiliiiiiiitiiiititiiiiiiiiiitiiiittii ele 

| 4368  STEST 45 FOUR MICROSTATES ‘DACHOML2O4TST.B#ORO!1)) 
: 

4370 te AFTER STATE Dl2.!0 IF EITHER GRAB OBD(1) DOES NOT GO HIGH 
437] :% OR DCES NOT GET THRU RACL E71 EXECUTION WILL GO 
437 # TO TST.10. IF EITHER SRAB OGO(G) IS STUCK HIGH OR NOT GETTING 
4373 it THRU RACK E41, EXECUTION WILL GO TO 010.60. THIS WILL CAUSE 
4374 1% THE PROSESSOR TO HANG L® IN THE PAUSE STATE AT MICRO 
437 i ADORESS 177. IF THE TEST FAILS THEN STATE Die.30 FAILED. 

4377 i ROM FLOW-1,175, 137,33 
4378 HHH HEHE HEHEHE 
4379 O0S262 005200 +6745: INC RO INCREMENT TEST NUMBER 

' 4380 005264 012705 001164 MOV #STMP1,RS ‘PUT RODRESS OD STMPI IN RS 
4381 005270 Gl2701 100090 MOV sB1T15'R} “PUT NESATIVE UPPER BYTE IN RL 
4382 005274 010115 MOV R1, (RS) ;MOVE R1 TO $TMP1 

| 4383 005276 ocS205 INC RS’ *PUT ODD ADDR IN RS 
4384 005300 Ocdc40 SYNCYS: NOP 
4385 005302 IUTHS: 
4385 005302 105715 TSTB. ss (85) sEXECUTE INSTR UNDER TEST 
4387 005304 100401 BMI TST46 TEST OK, GO TO NEXT TEST 

_ 4388 005306 oo0c00 HALT 'EITHER StATE D12.30 FAILED OR 
4389 *BENOS#FEN2 FAILED(SEE ABOVE) 
4390 *FOR LOOPING CHANGE TO “BR TST4S+2" (766) 
4929] EBB BH HHHEBE BBE HEE 

4336 ;ATEST 46 FOUR MICROSTATES (DAC#DMY#TST.B*DRO(O)) 

4394 + IF FORK A FAILS EXECUTION WILL GO TO RSD.CO CAUSING A TRAP TO 10. 
4395 7 THIS WILL ONLY OCCUR IF RACE E33(AFIROS(1)#R/CLASS) IS BAD. 

7 

, 4397 i ASTER 010.30 IF IRCB FJ/CLASS DOES NOT GET TO RACL E71 
4398 ii OR IF RACL E71 IS BAD EXECUTION WILL GO TO SVC.SO. 

#400 ii IF THE INSTRUCTION DOESN’T WORK THEN 010.60 IS BAD. 

44D? i# ROM FLOW-4, lee, 177,33 
4403 ©3536 36 33635363696 40 3036 HEHEHE 
4404 005310 005200 téTug: INC RO » INCREMENT TEST NUMBER 
40S 005312 012701 190000 MOV #BITIS,R1 >SET SIGN BIT 
4406 005316 012705 001164 MOV SSTMP1RS *PUT ADOR OF STMP1 IN RS 
4407 005322 010125 MOV R1. (RSS+ “SET SIGN BIT IN SIMPL 
4408 005324 005015 CLR (RS) *ENSURE STEMP2 CLEAR 
4409 605305 000240 SYNC46: NOP 
4410 005330 IUT46: 
4411 005330 00S74S TST ~(RS) sEXECUTE, INSTRUCTION UNDER TEST 
4412 005332 100407 BMI TST47 TEST OK, GO TO NEXT TEST 
4413 005334 022706 001160 CMP eSTMP1-4, SP AID EXECUTION GO TO SVC.S0? 
4414 00534) 001003 BNE 1S *BRANCH IF NO 
4415 005342 012706 001100 MOV #STACK, SP RESTORE THE SP 
4416 005346 G00000 HALT *BENIS#FENC FAILED(SEE ABOVE) 
4417 “FOR LOOPING CHANGE TO “BR TST4+2" (761) 
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4418 OCS3S0 
4419 005350 000000 
4420 
442] 
4422 
4423 
4404 
44OS 

SRST EET AnCAGAA TBR ABS chnbtas® PE T46 

FO8 

18: 
HALT iPOR LOOPING CHANGE TO “BR TST¥B+2" (760) 

54 SEE EE AB 9 9 aE 
t STHE LOGICAL SEQUENCE HERE WOULD BE TO TEST THE BIT & CMP INSTRUCTIONS 
;#BUT NO ADDITIONAL LOGIC IS TESTED BY THEM. 
TTIitiiiitiititiiitiiiiiitiitiiiiiitiirii iit its 

© SERS ARAERAASELRR AGAR SERGE EE INH 

t ETEST 47 FOUR MICROSTATES (DAC#0M6#0/CLASS) 

FORK A SHOULD NOT FAIL ON THIS TEST. 

BENO1 SHOULD NOT FAIL. 

BENIS#FEN2 SHOULD NOT FAIL. 

HF pee ORE palte, TO INCREMENT THE PC AN RTI INSTRUCTION 

IF 067.00 FAILS TO CLOCK THE BR THE INSTRUCTION 
WILL BE ADDED AS _THE INDEX WORD. 
IF 067.10 FAILS TO AOD THE INOEX NUMBER THE SOURCE 
WILL BE PUT IN THE WRONG LOCATION. 

ROM FLOW-6,251, le2, 157 
Mittreiittiitititiiriitiiiitititiiitiititiitttitiiteitttrt titty 
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w
e
e
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téT47: INC RO s INCREMENT TEST NUMBER 
DEC SP THIS 
DEC SP * GROUP 
MOV #340, RS OF INSTRUCTIONS 
MOV RS, (SP) “SETS UP THE 
DEC SP : STAC 
DEC SP 50 
MOV #8AD1.R5 "AN ERONEOUS 
MOV RS, (SP) “RTI INSTRUCTION 
MOV aStMP1,RS -PUT ADOR AF STMP1 IN RS 
CLR (RS) >CLEAR $TMP1 
MOV #BIT15,R1 :SET SIGN BIT IN R1 

aa: Mr 
NOV R1,2(R5) sEXECUTE INSTRUCTION UNDER TEST 
MOV aSTACK, SP RESTORE THE SP 
TST :DID INDEX WORD GET ADDED? 
BPL {ere0 -BRANCH IF YES 
HALT '667.10 FAILED TO ADD INDEX . 

80D! “FOR LOOPING CHANGE TO “BR TST47+2" (751) 

HALT sD6?. QO FAILED TO INC PC 
FOR LOOPING CHANGE TO “BR TSTY7+2" (750) 

SOUSA EEE EER EHLTELEE EDERAL ESOS ERED EEE E ESTERS 
sATEST 50 FOUR MICROSTATES (BIN#SM12#0N0%-DF7#SRO(1)) 

iS IF FORK A FAILS EXECTUTION WILL GO TO STATE 012.00. 
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y4ry 
4475 
4475 
4477 
4478 
4479 
4480 
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4529 005476 005200 

FOUR nic 

001164 
100009 

000200 

GO8 
SUtATEG (aineshiasOnoMcDrDRAABCLDNCe 7 

7H THIS WILL HAPPEN IF RACE BF1=7 DOES NOT GO KIGH. 
STATE Dl2e.00 WOULD BSITB RS & THE CONTENTS OF LOCATION 200 

i% WHICH IS 137. 

oi THE FOLLOWING COULD BE BENIY#FORK C FAILURES: . 
+H IF IRCC CO RABOO DOES NOT GO HIGH EXECUTION WILL GO TO 
if 900.90 WHICH WILL TEST THE LOW BYTE INSTEAD OF THE HIGH BYTE. 

-# IF STATE 000.80 FAILS TO SWAP THE BYTES IT WILL LOOK LIKE 
i# A FORK C FAILURE. 

i* ROM FLOW-21,27,204,2e0S 
23-36 363036 36383896 3690 3 3 aE 

tétso: INC RO ; INCREMENT TEST NUMBER 
MOV STMP1,RS :PUT ADDRESS OF STMP1 IN RS 
MOV sBIT1S. RI : PUT NEG HIGH & POS LOW BYTE IN RI 
MOV R1, (RS} “PUT IN STMPI 
INC RS’ : PUT ADOR OF STMP1 H BYTE IN RS 
MOV #200,R1 : PUT POS HIGH & NEG LOW BYTE IN RI 

Srced: NOP 

BITB (RS) RI 3 EXECUTE INSTRUCTION UNDER TEST 
BMI TsTsl T OK, GO TO NEXT TEST 
MOV R2. (RS) ‘iy aed tN STMP1 
SITB = (RS), RI i EXECUTE FAILED INSTRUCTION 
BMI 1$ : BRANCH IF FORK C FAILED 
HALT sRACE BF1=7 NOT GOING HIGH 

;GE E40 BAD 
FOR LOOPING CHANGE TO “BR TSTSO+2” (751) 

HALT ;EITHER IRCC CO RABOO DOES NOT GO HIGH 
;0R STATE DOO.80 FAILED TO SWAP THE BYTES 
:FOR LOOPING CHANGE TO “BR TSTSO+2" (760) 

2H HHH EGE HHH GHB: 
tETEST $1 FOUR MICROSTATES (BIN#SM12#DMO#DF7#SRO(O)) 

IF FORK A FAILS EXECUTION WILL EITHER GO TO STE Ble. OO OR EXC.80. 
STATE 012.00 WOULD ADD 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 ASC.8O. 
ae 10 with CAUSE RS TO BE STACKED, THE PC 10 PUT 
IN THE PC REPLACED BY RS WICH WILL CAUSE AND RTI SINCE 
THE ReONTENTS OF THE LOCATION POINTED TO BY RS IS O00002. 
ASC.80 WILL CAUSE THE ADD TO LOOK LIKE IT FAILED. 

IF STATE 007.10 FAILS TO LOAD 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 
eee Ta reet reer eeerT Terre erTT Terr TTT TT TTT TTT 
tits1: INC RO ; INCREMENT TEST NUMBER 
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POP 11/70 CPU DIAGNOSTIC PART 1 MACYI1 
FOUR MICROSTA DEKBAB.P11 

001100 
000340 

005610 

000002 

000004 

000261 

100000 

177762 

(73 2° (732) 
TES (BIN 

SYNCS1: 
IUTS1: 

6$: 

38: 

1§: 

es: 

4§: 

§RTI: 

HO8 
O3-NOV-76 11:18 PAGE 99 

xSM12%OMO#DF7%SRO(0)) 

MOV aSTACK, SP sINITIALIZE SP 
MOV #340. Ri “PUT PRIORITY LEVEL 7 IN RS 
MOV Ri, -tSP) “PUT ON STACK 
MOV BSRTI_RI “PUT RETURN ADDR IN 
MOV R1,-(SP) PUT ON STACK FOR None C FAILURE 
DEC sp “ADJUST THE 
NEC SP -6P 
CLR RS “PUT ADDRESS 0 IN RS 
MOV #2,R1 “PUT OFFSET IN 
HOY RI; (RS) “PUT OFFSET IN RE CATION 0 

aco (RS) ,PC sEXECUTE INSTRUCTION UNDER TEST 
BR 6$ “EITHER FORK A OR FORK C OR 007.10 FAILED 
BR TSTS2 > TEST 10k GO TO NEXT TEST 
MOV 84,RS :SET BIT 2 IN RS 
ADD (R5),PC PRECUTE FAILED INSTR. 
SEC "WILL CHANGE TO SEC'SEZ IF THE INSTR GOES 

“THRU Dle.00. STATE EXC.8 OR ASC.8 
“WOULD NOT SET 2 WHILE A FAILURE OF 
STATE DO7.10 WILL CAUSE THE ERROR 
:1§-2 TO REPOR 

SR 1§ :SKIP_NEXT INSTRU CTION 
HALT STATE 007.10 DID NOT LOAD SR 

FOR LOOPING CHANGE TO “BR TSTS1+2" (750) 
BNE es BRANCH IF Z DID NOT SET 
MOV 3261, 35 ; RESTORE ORIGINAL VALUE OF LOCATION 3§ 
HALT ;RACE BF1l=7 DID NOT GO HIGH 

FOR LOOPING CHANGE TO "BR TSTS1+2" (743) 
MOV #BIT15,R5 ;SET 3iGN BIT IN RS 
CLN ;ENSURE N CLEAR 
ADD (RS), PC EXECUTE FAILED INSTR 
BMI 4$ ‘BRANCH IF ADO OCCURED IN STATE EXC.80 
HALT sETTHER IRCC CO RABE 18 BEING HELD LOW 

R_IT IS NOT GETTING THRU 
10 RACL_RADRO2 
FOR LOOPING CHANGE TO “BR TSTS1+2" (735) 

HALT ;RACE BIN IS NOT GOING LOW 
FOR LOOPING CHANGE TO “BR TSTS1+2" (734) 

HALT ;EITHER IRCC CO RABO! IS STUCK HIGH 
OR IRC E40 IS BAD OR IRC E40(14) 
31S STUCK HIGH 
:0R CO RABOL IS NOT GETTING THRU TO RACL RADRO! 
“FOR LOOPING CHANGE TO “BR TSTS1+2” (733) 

RB HBHBHIHHIIGHIHIHIHIIHEIHH HHH GHG IEEE it 
jATEST S2 FOUR MICROSTATES (BIN#SM12#DMO#DF7#SRO(1)) 

te IF FORK A FAILS EXECUTION WILL GO TO 012.00. 

- FORK C SHOULD NOT FAIL SINCE THE LOGIC HAS ALREADY BEEN TESTED. 

iY IF STATE 007.00 FAILS TO SWAP THE BYTES THE CC’S WILL 

s it BO? 00 FAILS TO LOAD THE SHIFTER, THE THIRD CMPB WILL FAIL. 



108 
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4641 005722 O20S27 OO01166 1$: CMP RS, eS TMPe DID RS FAIL TO DECREMENT? 

DEKBAB.P11 TS2 FOUR MICROSTATES (BIN*#SM1OxDMO*DF7#SRO(1)) 

458 i IF 007.00 FAILS TO LOAD THE SR THE SECOND CMPB WILL FAIL. 

4S ;# ROM FLOW-21.27, 202,30 
4S BREE GHH GEESE BEEE 

4590 O0SE12 005200 téts2: INC RO ; INCREMENT TEST NUMBER 
4591 005614 O00S00S CLR RS -PUT AODRESS O IN RS 
4592 005616 912701 005634 MOV #POINT,R1 “PUT ADDR OF POINT IN RI 

en Bee uo mews) Buen Bh Eda 
4895 Perse Riedhe INC Re? “CHANGE RS TO H oy Meat ADDRESS 
4596 005630 000240 SYNCS2: NOP 
4597 00S632 1UTS2: 
4598 005632 121507 CMPB —s- (RS), PC j EXECUTE | NSTRUCTION UNDER TEST 
4599 005634 001406 POINT: BEQ 4g BRA 
4600 005636 016705 000002 MOV 23, R5 : PUT NEONTENTS OF 2$ IN RS 
4601 005642 121507 CMPB = (R55), PC “EXECUTE FAILED INSTRUCTION 
4602 OOS64Y C0140] 23: BEQ 3$ “BRANCH IF FORK A FAILED 
4603 005646 900000 HALT “STATE 007.00 FAILED TO SWAB OR LOAD SR 
4604 “FOR LOOPING CHANGE TO "BR TSTS2+2" (762) 
4605 005650 33: 
4606 005650 000000 HALT sRACE BF1=0 NOT GOING HIGH 
4607 “FOR LOOPING CHANGE TO “BR TSTS2+2" (761) 
4608 O0S6S2 121507 4g; CMPB  —s- (RS). PC *DID SHFTR GET LOADED 
4609 05654 O01001 BNE TSTS3 BRANCH IF YES 
4610 O0SES6 O00000 HALT ‘ABBY 00 DID NOT LOAD SHFTR 
Holl *FOR LOOPING CHANGE TO “BR TSTS2+2" (756) 

H 4613 ; © EKERERAEREKEARALAAESSARA LEER REEAEREREAAA RELEASES ESERERRER SAEZ ES 

Ho14 ; ATEST 53 FOUR MICROSTATES (BIN*#SMY*DMO#-DF7#SRO(0)) 

46516 ry IF FORK A FAILS EXECUTION WILL 
4617 ie Go. 945.90 WHICH WILL EXECUTE A SMOx JNSTRUCTION EXCEPT 
4518 is HE beet ION REGISTER WILL NOT DECREMENT. 

420 i FORK C WILL NOT FAIL SINCE IT HAS ALREADY BEEN TESTED. 

Hoee is IF THE SRC FAILS TO AUTO DECREMENT STATE S4S.00 IS BAD. 

_ 4624 3 ROM FLOW-24,23, 27,205 
‘ TTT T TTT TTT TTT TTT TTT TTT ETT TTT TTT TTT TTT TTT TT TTT TT TTT TT eT 

4626 O05660 005200 +8153: INC RO s INCREMENT TEST NUMBER 
| 4627 005662 012705 001164 MOV #STMP1,RS : PUT BOORESS OF OF STHPI IN RS 

4628 005666 O1le701 100000 MOV s8ITIS RI >SET SIGN 
, 4629 005672 010125 MOV R1, (RS$+ -SET SIGN BIT tet & STEP RS TO STMP2 

4630 005674 005015 CLR (RS) ‘CLEAR STMP2 
4631 005676 -012701 ofcao2 MOV #2.R1 ;PUT ADDRESS OF LOC 2 IN RI 
4632 005702 OCSO11 CLR RL) “CLEAR LOCATION ZERO 

_ 4633 005704 code4o SYNCS3: NOP 
. 4634 005706 - IUTS3: 
| 4635 005706 OS4SO1 BIS -(RS),R1 -EXECUTE INSTRUCTION UNDER TEST 
| 4636 005710 100411 BMI TSTS4’ >>TEST OK, GO TO »NEX XT TEST 
| 4637 005712 020537 000002 CMP RS, ae PAID FORK'A FAIL? 
| 4638 005716 001001 BNE 1$ *BRANCH IF NO 

4639 005720 000000 HALT “EITHER RACE BF1=7 OR SMO DID NOT GO HIGH 
| 440 FOR LOOPING CHANGE TO “BR TSTS3+2" (760) 

| 



4642 
4643 
4644 
464S 

00S726 
005730 

095732 
005732 

POP 11/70 CPU DIAGNOSTIC PART 1 MAC 
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001001 
000000 

000090 

005¢00 
012705 
000240 

OO01ES 

000000 

w
<
 

FOUR MICRO 

001100 
100000 

C0S760 

006002 

000002 

JO8 
(732) C3-NOV-76 11:18 PAGE 101 
(BIN#SM4Y#DNO#-DF7*SRO(0)) 

BNE es ;BRANCH IF NO 
HALT STATE SYS.00 DID NOT DECREMENT RS 

:FOR LOOPING CHANGE TO "BR TSTS3+2" (754) 

HALT ; INSTRUCTION FAILED 
:FOR LOOPING CHANGE TO "BR TSTS3+2" (753) 

err ti tit tiititititttittilittiitit LLL 
jRTEST SY FOUR MICROSTATES (RTS) 

i IF FORK A FAILS EXECUTION WILL GO TO RSD.O0 CAUSING A TRAP TO 10. 
i THIS WILL ONLY HAPPEN IF RACF E3 DOES NOT GO HIGH. 

ii IF THE PC OR RS FAILS THE TEST WILL HALT. 

3 ROM FLOW-40, 223, 224, 342 
23GB EBB 

téTs4: INC RO “INCREMENT TEST NUMBER 
MOV aSTACK, SP “INITIALIZE THE STACK 
MOV aBITIS, RS iStT SIGN BIT IN Re 
MOV -(§ SP) RS ON THE STA 
MOV ai8R PUT ADDRESS TO RETURN TO IN RS 
RTS “EXECUTE INSTRUCTION UNDER TEST 
HALT ;STATE RTS.00 FAILED TO PUT RS IN THE PC 

*FOR LOOPING CHANGE TO “BR TSTS4+2" (767) 
1S: TST RS “DID RS GET THE TOP OF THE STACK? 

BMI TSTS5 “BRANCH IF YES 
HALT the RTS FAILED TO PUT THE STACK IN RS 

*FOR LOOPING CHANGE TO “BR TSTS4+2" (764) 
iit iit iii tier ittiiiit itt ert titi titirtt iri tiie t te: 
TEST cS FOUR MICROSTATES (JMPxDM6) 
: ¥ 

+ IF FORK A FAILS EXECUTION WILL GO TO STATE Dle.O0!. 
i# THIS WOULD CAUSE A JMP#DM1 TO EXECUTE. 

i HE LTHER BENOL NOR BENIS#FENe SHOULD FAIL SINCE THEY HAVE ALREADY BEEN 

+ 
- i ROM FLOW-6,2S1, 122,35 
22H 

+étS5: INC RO “INCREMENT TEST NUMBER 
MOV #JMPTO,RS ;PUT ADDRESS-2 TO JUMP TO IN RS ae 

INPTO: JMP 2(RS) ;EXECUTE INSTRUCTION UNDER TEST 

"HALT ; JMP¥DM& DID NOT JUMP OR THE OFFSET 
DID NOT GET ADDED OR RACE £33 FAILED 
AND A JMPEOM1 WAS EXECUTED 

SBTTL sFOR LOOPING CHANGE TO “BR TSTSS#2" (772) 

53 JA HHGHHHE HEHEHE EHH HEHE EBB HEE 
;#TEST S6 FIVE MICROSTATES (DACKOM12#P/CLASS#ORO(1)) 

FORK A SHOULDN’T FAIL. 

BENIS SHOULON’T FAIL SINCE THIS LOGIC HAS BEEN TESTED. 1c
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FIVE MICROSTATES (DACeDM12#P/CLASS*DRO(1)) TS6 

106115 
100401 
000000 

020501 
CO1401 
000000 

001164 
001166 

100000 

ii NEITHER SHOULD BENOS&FEN2. 

ir IF FORK B FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10. . 
i THIS FAILURE WOULD BE CAUSED BY A BAD FIELD (PART PCLASS) 
+ IN THE IR DECODE ROM. 

i ROM FLOW-1,175, 137,31, 132 
* Metttititiiieeertrtitiiitirititricisecertiiitiiiittrrterteces. 

tSTS6: INC RO - INCREMENT TEST NUMBER 
MOV #STMP1,RS : PUT RODRESS OF $TMPI IN RS 
MOV SBITIY’RI ‘SET BIT 14 IN RI 
MOV RI, CRS} -SET BIT 14 IN STMPI 
INC RS “SET RS TO HIGH BYTE OF STMP1 

SYNCEb: NOP 

ROLB = (RS) ;EXECUTE INSTRUCTION UNDER TEST 
BMI TSTS7 :: TEST OK, GO TO NEXT TEST 
HALT *ROLB¥DM14#0RS(1)) FAILED (BAD CC) 

“FOR LOOPING CHANGE TO “BR TSTS6+2" (766) 
;3 JE E BHI IISHIRO EE IEEE 3 a a 

s ATEST cS? FIVE MICROSTATES (DAC¥DM3*0/CLASS) 

i FORK A SHOULD NOT FAIL SINCE THE LOGIC HAS ALREADY BEEN TESTED. 

i IF THE DR DOES NOT AUTO INC THEN STATE 030.10 IS BAD. 

* IF THE CONDITION CODES ARE BAD THEN EITHER STATE D10.50 
i DID NOT LOAD THE BR OR THE DOUBLE DEFERED DIDN’T WORK. 

*¥ ROM FLOW-3,221, 233,311,157 
© = 3333036303636 36 3 a aE 
t$TS7: INC RO s INCREMENT TEST NUMSER 

MOV 8STMP1 RS *PUT ADDRESS OF STMP1 IN RS 
MOV #STMP2-RI *PUT ADDRESS OF $TMP2 IN RI 
nov RL, (RS) :PUT ADDRESS OF STMPo IN STMP1 

MOV R3. (RL) ;CLEAR STMP2 
MOV #B{T1S,R3 “SET SIGN BIT IN R3 

ae: 
MOV R3,a(RS)+ sEXECUTE INSTRUCTION UNDER TEST 
BMI 1S “BRANCH IF _N BIT SET 
HALT *BAD CONDITION CODES 

“FOR LOOPING CHANGE TO “BR TSTS7+2" (763) 
1S: TST (RL) :DID MOVE ACTUALLY TAKE PLACE? 

BMI 2s sBRANCH IF YES 
HALT SOURCE DID NOT GET MOVED TO DESTINATION 

*FOR LOOPING CHANGE TO “BR TSTS7+2" (760) 
2S: CMP RS,R1 “DID RS AUTO INC? 

BEQ TSte0 :-BRANCH IF YES 
HALT *STATE 030.10 DID NOT INC RS 

;FOR LOOPING CHANGE TO “BR TSTS7+e" (755) 
WUT tiiiititiiiitittititiitiitiiiiiititiiiettit tite 
j TEST 60 FIVE MICROSTATES (OAC#DMY*P/CLASS¥DRO(O)) 

i FORK A SHOULD NOT FAIL. 
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FIVE MICROSTATES (DACeDMYsP/CLASS#DRO(O) ) DEK8AB.P11 T&0 

00 
000240 

006745 
005215 
001401 
ooo000 

005200 
012705 

005767 

001164 

001164 
000002 

o0000e 

173006 

;# 

* & IF FORK B FAILS, AFTER D10.60, EXECUTION WILL GO TO 
2 RSD.00 CAUSING A TRAP TO 10. THIS WILL ONLY HAPPEN IF 
ii THE IR DECOOE ROM HAS A BAD FIELD (PART PCLASS). 

ie ROM FLOW-4, 122, 177,31, 132 
©  SEKKEEREKEEREKKKL SEERA RARER KEKE ER SEAA RE RHR ER AL EE RERREKRERSS 

TSTEO: INC RO “INCREMENT TEST NUMBER 
MOV #STMP1,RS “PUT ADDRESS OF STMPI IN RS 
CLR (RS)+ ?CLEAR STNP1 & STEP RS TO STMP2 
SEN :SET N 

SYNC6O: NOP 
IUTEO: ; 

SXT ~(RS) sEXECUTE INSTRUCTION UNDER TEST. 
INC (RS) *SHOULD MAKE STMP1=D 
BEQ TST61 : BRANCH IF TEST OK 
HALT :§xT DID NOT WORK 

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

> EBB HHH UGB HBBE 
:KTHE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A DAC¥OM4#ITST.B+ 
; #BIT.B+CMP.BJ*DRO(L) INSTRUCTION FOLLOWED BY A DACHOMG*(TST.B+BIT.B+CMP.BI 
;#DRO(O) INSTRUCTION TEST BUT NO ADDITIONAL LOGIC IS TESTED. 
3 HEME ME ESE EE EAE EE EBS SES SEE SEE IEE SESE HEME EE IEEE HEHE MEME REE EE 

| SHBHBHBHBHHHB BEBE HEHEHE SEB HEE 
SETHE LOGICAL SEQUENCE AT THIS POINT WOULD BE TO EXECUTE A BIN*SMY*DMO#-DF7*SRO( 1) 
;#FOLLOWED BY A BIN*SM4Y*DMO#DF7#SRO(O) 
;*FOLLOWED BY A BIN#SMYXDMO#DF7#SRO(1) INSTRUCTION BUT NO ADDITIONAL LOGIC IS TESTED. 
$5 SESE AE HEHE SESE ESE SE SESE AEE EEE HEME SE HEE EEE HEHEHE HEHE SEE EL EEE EEL EERE RE 

| JESU E BEA EHH HEHE 
jATEST 61 FIVE MICROSTATES (BIN*#SM&%DMO*-DF7%SRO(0) ) 

: IF FORK A FAILS EXECUTION WILL GO TO STATE 067.00 
WHICH WOULD EXECUTE A SMO#DM& INSTRUCTION. 

BENIY#FENY SHOULD NOT FAIL SINCE IT HAS ALREADY BEEN TESTED 

ROM FLOW-26,54, 141,142,205 
®GHBBBEHHHBB HEHE HHBBG HEB BE HHH HH GHHHIE EHH GBEHHBE 

30
 

AC
 

OK
 

OC
 

3 

t$T61: INC RO sINCREMENT TEST NUMBER 
MOV #STMP1.RS *PUT ADDRESS OF STMPI IN RS 
MOV RS, 2(RS) “PUT ADDRESS OF STMP1 IN STMP2 
MOV RS,R1 “PUT ADDRESS OF STMP1 IN Q1 

meat 
BIC 2(RS),RI EXECUTE INSTRUCTION UNDER TEST 
TST Ri "DID R1 GO TO ZERO? 
BEQ TST62 * BRANCH IF YES 
TST STMP2 :OI10 STMP2 GO TO ZERO? 
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4810 006160 001001 BNE 1$ sBRANCH IF NO 
4811 006162 000000 HALT “RACE BF1=0 DIO NOT GO HIGH ON BIC 
4812 *FOR LOOPING CHANGE TO "BR TST6l+e" (762) 
4813 006164 
4814 906164 000000 HALT ; INSTRUCTION FAILED 
4815 "FOR LOOPING CHANGE TO “BR TST61+e" (761) 
48] 5 JHE HEHE GGG GIGABIT EE eae 
mr jATEST 62 FIVE MICROSTATES (BIN¥SM12%0M12%0/CLASS) 

4819 i. IF FORK A FAILS EXECUTION WILL GO TO Dl2e.01. THIS WOULD CAUSE RS 
dest # TO BE WRITTEN INTO STMPe. 

4 7% IF FORK C FAILS EXEC T ION WOULD GO TO ONE OF THE 
462 3% FOLLOWING STATES: DYS.80,030.80,F0P.00,WAT.00, DOO.90, AND ASH.20. 
yaoy # STATE DY¥S.80 WOULD precute A SMOxDMY INSTEAD OF SM2xDM1. 
4825 3% STATE 030.80 WOULD EXECUTE A SM1¥DM3. 
4826 3% STATE FOP.00 WOULD CAUSE A TRAP TO LOCATION 10. 
4807 3% THIS WILL ONLY HAPPEN IF EITHER IRCC CO RABOS IS STUCK 
4828 3% OR IT IS NOT GETTING THRU RACL RADROS OR 
4829 +% IRCC FORK C MUX INPUT BO IS HIGH. 
4830 3% THE LASO PRINTER BUFFER WILL BE SET UP TO GENERATE AN INTERRUPT IN 
4831 7% CASE THE TEST FAILS TO THE WAT.OO STATE. 
4832 3% STATE DOO.90 WILL EXECUTE A DMO INSTEAD OF A DM. 
dea * STATE ASH.20 WILL CLEAR THE C BIT. 

4835 i* ROM FLOW-2e,27,111,155,3le 
4836 UUHHEBHBBHGHHEG GABE BEBE EEE 
4837 006166 o0S200 +éTp>. INC RO ; INCREMENT TEST NUMBER 
4838 006170 016767 172746 000130 MOV $TPS,3$ SETUP ADDRESSES OF TP 
4839 006176 016767 172740 0600134 MOV STPS, S$ - STATUS AND TP BUFFER 
4840 006204 016767 172732 O00140 MOV STPS, POINTI+e : INCASE THAY ARE NOT 
4841 QO06el2 016767 172e7e4 000202 MOV $TPS. SSTPS 
B42 O062e0 016767 172720 000074 MOV S$TPB,e ;STANDARD ADDRESSES 
4343 006226 016767 172712 000100 MOV STPB, 4§ 
“844 Q06e34 O12706 001100 MOV #STACK, SP s INITIALIZE THE SP 
4845 006240 Q1270S 001164 MOV #STMPI, RS > PUT ADORESS OF STMP1 IN RS 
4846 O0624% 012701 001166 MOV sSTMP2, R1 : PUT ADDRESS OF STMP2 IN Rl 
4847 006250 Ole702 100000 MOV #B1TIS.Re -SET SIGN BIT IN Re 
4848 0062S4 010215 MOV Re (R5$ -SET ateN BIT IN STMPI 
4849 06256 005011 CLR (RI) “CLEAR STMP2 
4850 Q006260 a0S002 CLR r4 * PUT ADDRESS OF LOCATION 0 IN Re 
4851 OQ06ebe O0S01e CLR (Re) *CLEAR LOCATION ZERO 
4852 006264 Ole70e OO00bY4 MOV #64 Re : PUT ADDRESS OF PRINTER VECTOR IN Re 
4853 006270 Ol2704 006350 MOV #POINT1,RY > PUT ADDRESS OF POINT! IN RY 
4854 006274 O104le2 MOV RY, (Re) ‘PUT ADDRESS OF POINT! IN PRINTER VECTOR 
4855 006276 Ole702 177776 MOV #PSu Re PUT ADDRESS OF PSW IN Re 
4856 006302 005767 172572 TST SPASS 215 THIS PASS 1? 
4857 006306 001015 BNE SYNCE62 : BRANCH IF NO 
4858 006310 O12703 000101 MOV #101 ,.R3 ‘PUT ASCII FOR “A” IN R3 
4859 006314 012704 000100 MOV #BITOE RY > PUT INTERRUPT ENABLE BIT IN RY 
4860 006320 010337 MOV R3 a(Pe)+ * SEND A TO PRINTER 
4861 Q0&322 177566 es: . WORD 17?S66 : ADDRESS OF TP BUFFER 
4862 OQ006324% 105737 1§: TSTB a(PC)+ “WAIT FOR PRINTER DONE 
4863 : INCASE DOUBLE BUFFERED 
4864 OQ06326 177564 33: -WORD 177564 * ADDRESS OF TP STATUS 
4865 006330 100375 BPL 1$ 
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4866 006332 

4881 O0636e 
4882 006364 
4883 006366 
4884 
4885 006370 
4886 O0637e 
4887 006374 
4888 006376 
4889 
4830 006400 
4891 OO6404 
4892 O06406 
4893 
4894 
4895 006410 
4896 O0641e 
4897 006414 
4898 006416 
4899 
4900 d06420 
4901 O0642e 
4902 006424 
4903 O06426 
4904 06432 
490S 006434 
4906 
4907 
4908 
4903 
4910 
4911 
4912 
4913 
4914 
4915 
4916 
4917 
4918 
4919 
4920 

010337 
177566 
010437 
177564 

00026! 

012511 

ooocod 

00$711 
100401 
000000 

011104 
020504 

001074 

000001 

FIVE MICROSTATES (BIN#SM12*DM1£%0/CLASS) 

MUV R3,a(PC)+ ;SEND SECOND A 
4g; .WORD = «177566 

NuV RY J(PC)+ ;SET THE INTERRUPT FLSG IN TPS 
cs: .WORD 177564 
SYNCb2: 
ruTée SEC sSET C TO CATCH FAILURE TO ASH.20 

MOV (RS)+. (R1) sEXECUTE INSTRUCTION UNDER TEST 
MOV (R2) Re :SAVE PSW IN Re 

POINTI: BIC RY atPC)+ -CLEAR THE INTERR FLAG 
-WORD 177564 
TST Ri ;DID A DMO GET EXECUTED? 
SPL 3$ *BRANC IF NO 
HALT *TRCC DMO L STUCK LOW 

“FOR LOOPING CHANGE TO “BR TSTb2e+2" (703) 
38: TST (RL) “DID A SMCXOM4Y GET EXECUTED? 

BMI S$ BRANCH IF NO 
HALT *IRCC C FORK MUX INPUT B1 IS STUCK LOW 

*FOR LOOPING CHANGE TO "BR TSTbe+2" (700) 
Ss: MOV (RL), R4 *GET CONTENTS OF STMP2 

CMP RS,R4 -DID Dl2.01 GET EXECUTED? 
BNE 63° “BRANCH IF NO 
HALT “RACE £29 IS BAD 

“FOR LOOPING CHANGE TO "BR TSTb2+2" (674) 
6S: CMP #1074, SP "DID INSTRUCTION CAUSE WAIT TO OCCUR? 

BNE 3 “BRANCH IF NO 
HALT “EITHER IRCC DSTMO H IS STUCK LOW OR 

-IT IS NOT GETTING THRU RACL RADROS 
*FOR LOOPING CHANGE TO "BR TSTb2+2" (670) 

2S: CLR RY *PUT ADDR. OF LOCATION ZERO IN RY 
TST (R4) -DID A SMI¥DM3 GET EXECUTED? 
BPL IT “BRANCH IF_NO 
HALT *IRCC C FORK MUX INPUT B2 IS STUCK LOW 

“FOR LOOPING CHANGE TO "BR TSTo2+2" (664) 
IT: TSTB. = AL PC) + IS PRINTER DONE? 
S$TPS: .WORD 177564 

BPL IT sBRANCH IF NO 
BIT #81T0,R2 ;DID INSTRUCTION LEAVE C BIT SET? 
BNE TST63 “BRANCH IF YES 
HALT THRCC C FORK MUX SELECT NOT GOING HIGH(ON CHIP) 

:FOR LOOPING CHANGE TO "BR TST&2+2" (655) 

| BBB 
sKTHE LOGICAL FLOW AT THIS POINT WOULD TEST A BIN*¥SM12*DM12*SRO(0)*DRO(O) 
:¥#(TST.B+BIT.B+CMP.B) INSTRUCTION BUT NO ADDITIONAL LOGIC WOULD BE TESTED. 
ititiitittiitititiitiiimeittiitirttiiititiritiiii titi titi ttt ts) 

5 HHHHEEHHEE HI HBHE EH HE HEHE HEEB HEHE: 
jATEST 63 FIVE MICROSTATES (BIN#SM12x0M12#SRO( 1)*XORO(O)*CMPB) 

i. THE ONLY THING THAT SHOULD FAIL WOULD BE STATE 012.90(110). 

% ROM FLOW-e1,27,110,175,33 
Ti tiitiiiiitiitreiiriiii eit etittiiteiiettietiteet tees 
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4922 OCE436 995200 __ 7S763: INC RO -INCREMENT TEST NUMBER 
4323 DOEYYO 012705 OCLIEN MOV aSTMPL AS “PUT ALORESS OF STMP! IN RS 
4924 906444 112715 090377 MOVB  —s- #3777, (RS) ‘SET LOW BYTE OF STMP1 TO ALL CNE’S 

‘ yg25 Oc6450 01070; O91165 MOV estate Rl “PUT ADDRESS OF S$TMPe IN RI 
49256 O°5454 012711 I°74OS MOV 177400,(R1) SET HIGH BYTE OF STMP2 TO ALL CNES 

i ger QG&450 S0S201 INC Ri "ADJUST R1 TO STEMP2 HIGH GYTE 
| 4528 S462 9052040 SYNC63: NOP 

4929 Clb464 1-763: 
4939 OCf464 121115 CMPB (RL), (RS) j EXECUTE INSTRUCTION UNDER TEST 
4931 fO646E OF145) BEO TS764 T OK, GO TO NEXT TEST 
4932 OO647E 080000 HALT ‘ihe Bre. 90 FAILED. 
~§33 “FOR LOOPING CHANGE TO “BR 1ST6342" (763) 
4334 33 + SPEERESFESEEREREEESESESERSSEEEL ESSER SEES SESEEEEE SESE SEEREEEESES 

4335 p TEST 64 FIVE MICROSTATES (BIN#SM12#0M4#0/CLASS) 

4$_? is IF FORK C FAILS EXECUTION WILL GO TO D12.80 
| 1338 i WHICH WILL EXECUTE A SM1#O42 TYPE INSTRUCTION. 

130 ia IF THE INSTRUCTICN FAILS EITHER D4S.80 OR D4O.20 FAILED. 

4942 i RCM FLOW-21,27,115, 121,157 
1 4943 - PESEEEERERERESESEAERERESEESEEEEEEESERESERESEESESESELEEEEREEEESE 
; 4944 006472 005290 tite: INC RO i INCREMENT TEST NUMBER 

44S OOEY7Y 612705 OOLIES MOV sSTMP1,RS “PUT RODRESS OF SIMPI IN RS 
4946 006500 019501 MOV RS_RI “SAVE ADDRESS OF STMP1 
4947 006502 005025 CLR (RS )+ “CLEAR STMP1 AND STEP RS TO $TMP2 
4348 006504 012715 100000 MOV SBITIS, (RS) -SET SIGN BIT IN STMP2 
4949 9DESIO OO0c4O SYNC64: NOP 
4950 906512 IUTE4: 
4951 OO6512 011545 MOV (RS). -(RS) sEXECUTE INSTRUCTION UNCER TEST 
4952 006514 022705 001170 CMP asiibese, RS 3010 RS AUTO INCREMENT? 
4953 006520 OOICO! BNE :BRANCH IF YES 
4954 000000 HALT sIRCC FORK C MUX INPUT Bl STUCK HIGH 
4955 FOR LOOPING CHANGE TO "BR TST&4+2” (764) 
4956 006524 005711 1S: TST (R1) -D'D INSTRUCTION WORK? 
4957 OO0SE26 100491 BMI TST6S -BPANCH IF YES 
4968 006530 000590 HALT EITHER STATE D4¥S.80 OR D40.20 FAILED 
439 “SETTL *FOR LUOPING CHANGE TO “BR TST64+2" (761) 

496) PTT TTT TT Tee TTT TTT TT TT TTT TT TTT TT TTT TT TTR TTT TCT TTT TTT Teeter 

136¢ j ATEST 65 SIX  MICROSTATES (DAC#DM1C#ASRB#DRO(1)) 

4964 * NEITHER FORK A NOR BENIS NOR BENOSHFCN2 SHOULD FAIL 
4365 ia SINCE THEY HAVE ALREADY BEEN TESTED. 

4957 * IF FORK 8 FAILS AFTER 012.30 EXECUTION NILL GO TO 
4968 * ONE OF THE FOLLOWING: RSD.00,04S.00,EXC.00,S45.00, 
4969 i CCP.00,MUL.00,SVC.10.MFP.00 OR DEP. OO. 
4970 7 RSD.O0'WILL CAUSE A TRAP TO pROCRT 10H 10. 
497} * THIS WILL HAPPEN IF THE B FORK MUX SELECT IS STUCK LOW 
4979 tf IF STATE DYS.00 IS ENTERED THE PROCESSOR WILL HANG UP 
4973 # IN A LOOP BETWEEN STATES D4S.00 AND D10. 30. 
4974 7 IF STATE S4YS.00 IS ENTERED EXEVUTION WILL GO TO STATE 
4975 rz 012.80 AFTER S13.10 WHICH WILL HANG UP THE PROCESSOR. 
4976 rr STATE CCP.00 WOULD SET OR CugAR THE CONDITION CODES 
4977 i ACCORDING TO IR(4:0). 

(Tet er eee oe —
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7 (ate My. 09 WOULD Ce USE THE DESTINATION OPERAND 19 
2% & MULTIPLIED E R Ri AND THE RESULT WOULD S 
it STORED IN REGISTER 2 AND 
3% tr SVC.10 IS ENTERED A Paap TO 4 WILL OCCUR BECAUSE 
:# THE DESTINATION REGISTER IS OOD. THIS WILL ONLY HAPPEN 
3 IF EITHER B FORK MUX INPUT 83 OR IRCB BO RABOO IS STUCK LOW. 
3+ IF MFP.OO IS ENTERED AN MFPI INSTRUCTION WILL BE EXECUTED 
# THIS WILL PUSH THE ADDRESS OF 1$ ONTO THE STA 
:¢ CEP.00 WILL CAUSE THE PROCESSOR TO HANG IN MICRO ADDRESS 
i 170 WITH THE RUN LIGHT ON. 

# ROM FLOW-1, 175, 137,64, 123, 132 
FERRE ESESEERERESEREEREREERESEEEEEEE EEE EEE EEE EERE EEE EEESEEEESE 

tées: INC RO ; INCREMENT TEST NUMBER 
MOV #1074, SP *INITIALIZE THE STACK 
MOV eSTNP1 RS *PUT ADDRESS OF STMPI IN RS 
MOV SAFTER RI *PUT RODRESS OF AFTER IN RI 
MOV Ri, (RSS :STORE IN STMP1 
INC RS’ ‘SET RS TO Mi BYTE OF $TMP1 
CLR R2 “ENSURE Re CLEAR 
MOV #1. R3 *ENSURE R3 NOT CLEAR 
MOV ePSW RI “PUT ADORESS OF PSW IN RI 
SEZ sENSURE Z BIT SET 

SYNCES: 
IUTéS: 

ASRB = (RS) j EXECUTE INSTRUCTION UNDER TEST 
AFTER: MOV (RI) Re ;SAVE PSU 

MOV RS, SREGO >SAVE RS 
TST R32’ *DID MULTIPLY OCCUR 8 CLEAR R3? 
BNE 3$ *BRANCH IF NO 
HALT °B FORK MUX INPUT B1 STUCK HIGH 

“FOR LOOPING CHANGE TO "BR TST&S+2" (753) 
38: MOV sAFTER,R1 “PUT ROORESS OF 1$ IN RI 

RI ‘REVERSE BYTES 
RORB “MAKE IT LOOK LIKE EXC.00 WAS ENTERED 
MOV Bnet R3 ;PUT ADORESS OF STMP1 IN R3 
CMP R1, (R33 *DID EXC.00 GET ENTERED? 
BNE 4g’ “BRANCH IF NO 
HALT >IRCB OBD(ASRB OR RORB) STUCK HIGH 

“FOR LOOPING CHANGE TO “BR TST&S+2” (742) 
4§: CMP #AFTER, (SP) :DID MFP.00 EXECUTE? 

BNE S$ “BRANCH IF NO 
HALT -B FORK MUX INPUT B2 STUCK L 

“FOR LOOPING CHANGE TO “BR ites (736) 
S$: BIT 84,R2 *DID CCP.00 EXECUTE? 

BEQ 6S. *BRANCH IF NO 
HALT -IRCC BO RABOY NOT GETTING THRU RACL RADRSY 

>FOR LOOPING CHANGE TO “BR TST&S+2" (732) 
6S: MOV SOFTER, Ri “GET ROORESS OF AFTER 

MOV 1,R5 “SAVE RI 
ROR fi -RIGHT SHIFT RI WITHOUT USING ASR 
BIC 8377 RI ;CLEAR LOWER BYTE OF Ri 
BIC 8177400, RS “CLEAR UPPER BYTE OF RS 
BIS RS,R1 "MAKE LOWER BYTE OF R1OW 

“BYTE OF OST. OPERAND 
CMP R1,STMPL *DID DESTINATION GET ASR’D PROPERLY? 



oe ee ee ee 

DOS 
G3-NOV-76 11:18 PASE 108 BOP 1; 7D cPu DIAGNOSTIC OART 32) 

CEKBAR. Pil eS SIN DAC#DM12*ASRB#DRO(1)) 

3 OC&67% 991491 BEQ TSTb6 » BRANCH IF YES 
S035 ocec7o00 60209090 HALT “EITHER SHR.OO OR SHR.10 FAILED 
S936 “FOR LOOPING CHANGE TO “SR TETES+2" (715, 
5037 MAI ittiititiiiitiiiiiiiiiiiiviiiiiiiiiiiiiiiiii itty 
$038 j REST bb SIX  MICROSTATES (DAC#DML2#RORB#ORO(1)) 

SO40 :# THIS TEST IS THE SAME AS THE LAST ONE EXCEPT A RORB 
a i IS USED INSTEAD OF AN ASRB. 

143 : FORK 8 WILL ONLY FAIL IF IR 6(13) IS STUCK HIGH 
tt i WHICH WILL CAU Eek Hof 8 53 TO exécB! 

SING :% ROM FLOW-2, 175, 137,64, 123, 132 
S47 ee REREGERESEERERE EERE SEEGERS SESE EA EE EERE EELS EENEEEEEEEEEEEEEEEEES 

S48 006702 005200 téTh6: INC RO s INCREMENT TEST NUMBER 
5249 006704 012705 001164 MOV 8STMPL_RS -PUT ADDRESS OF STMPI HIGH BYTE IN RS 

006710 ile7eS 900190 MOVB #100, (AS)+ -SET BIT 6 IN LOW BYTE OF STMPI 
5051 008714 112715 oo0200 MOVE = #200, (RS) -SET SIGN BIT IN HIGH BYTE OF STMP1 
E92 006720 000240 SYNC6E: NOP 
50S3 006722 1UTEB: 
S0S4 O06722 106025 RORB = (RS) + sEXECUTE INSTRUCTION UNDER TEST 
S955 006704 022745 oO40!00 CMP 840190, -(RS) sDID INSTRUCTION WORK? 
S0S6 006730 OC14O!l BEQ TST&7 :- BRANCH IF YES 
5957 006732 oco0ce HALT -tRCB £36(13) NOT GOING LOW ON RORB 
5058 “FOR LOOPING CHANGE TO "BR TSTéb+e™ (764) 

5061 
S262 ss SRELELALELELSEASAASSSESS HERE SSSAESERSSESEASSSS SEES BESS ESSESS 

5063 *$THE LOGICAL FLOW AT THIS POINT WOULD TEST A DAC#DM3#(TST.B+BIT.B+CMP.8)*DRO(0) 
p04 s HFOLLOWED BY A DAC#DM4#P/CLASS#DRO(O) INSTRUCTION BUT NO ADDITIONAL LOGIC 

enee : ; PETUTTOTISTITTTTTTTTTETTTUTTUTTTETTTTTTTTTTTTTTETTTTTTTeTeT TT Te 

5069 
$970 33 SLELASSSESHSLASLARERARSER SAS RSE KEES SLERERSS ES LHAEREASARSS REARS RE 

507} j ATEST 67 SIX MICROSTATES (DAC#DM6#XOR#DR0(0)) 

507 + IF FORK A FAILS EXECUTION WILL GO TO RSD.00 CAUSING A TRAP TO 10. 
Ber ii THIS SHOULD ONLY HAPPEN IF RACE E£35(1) IS BAD. 

S076 ii IF THE INSTRUCTION DOESN’T WORK IT WILL HALT IN THIS TEST. 

6078 7 ROM FLOW-6,251,122,177,31, 132 
5079 TTT TT ETT TETOSTTETT CETTE SETI TTT TTT TTT TTT TTT TT TT TCT TTT TTT TTT 
5080 006734 005200 t$167: INC RO - INCREMENT TEST NUMBER 
5081 006736 005004 CLR RY “SETUP RY 
Sos2 006740 005104 COM RY sSET ALL BITS IN RY 
S083 006742 010437 OO1164 MOV R4, JeSTMP] “SET ALL BITS IN STMPI 
5084 006745 000240 SYNC67: NOP 
508s 006750 IUT6?: 
5085 006750 O74467 172210 XOR RY STMP ;EXECUTE INSTRUCTION UNDER TEST 

006754 00S767 172204 TST STHPI “DID STMP1 CLEAR? 
5088 006760 001401 BEQ TST70 88 : BRANCH IF YES 
5089 00e762 000000 HALT - {NSTRUCTION FAILED 
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MICROSTATES (DACHDME#XOR#DRO( 0) ) 

;FOR LOOPING CHANGE TO “BR TST&7+2”" (765) 

pEeeeReRaEeneeneueadansshesen yea eeu seats esa tensegay tatstis tt} 44% 
LOGICAL ZEGUENCE WOULD TEST A DAC#DMO#(TST.B+BIT.B+CMP.B)#0RO(1) BUT ALL 
LOGIC HAS BEEN TESTED. 

SUEDE EERESEDEESS #207407 FLAEKIAAEEREEEEEERREREEEEEEEEEEEEEEEE 

JXHHHHHHHBBHHHEEHBEHGBGHHEHHEHE BU HEEHEHHHHHHHHHEEEE 
ETEST 70 SIX MICROSTATES (NEG. B8OM12#DRO(0)) 
: . 

-# NEITHER FORK A NOR BGNIS SHOULD FAIL. 
; . 

+ IF FORK B FAILS EXECUTION WILL GO TO RSD.00 CAUSING 
+ A TRAP TO LOCATION 10 OR ExC.00. 
# RSD.00 SHOULD ONLY OCCUR IF THE B FORK MUX 
ie STROBE IS BEING HELD LOW(CHIP FAILURE). 

;* ROM FLOW-1,175,67,271, 163,132 
ESE EE EERE EE EEE Seek EERE NESE EERE EEE EE EEE SEED 

tét70: INC RO s INCREMENT TEST NUMBER 
CLR STMP] > ENSURE STMP1 CLEAR 
INC STMP1 >PUT 1 IN STMP1 
MOV aSTMP1,RS s;PUT ADDRESS OF STMP1 IN RS aos 
NEG (RS) sEXECUTE INSTRUCTION UNDER TEST 
CMP 8177777, (RS) “DID STMP1 NEGATE? 
BEQ 3$ > BRANCH IF YES 
CMP #177776, (RS) DID STMP1 COMPLEMENT? 
BNE 1$ : BRANCH IF NO 
HALT *EITHER STATE NEG.10 FAILED 

:OR FORK B FAILED. IRCB NEG.B H 
:1S STUCK HIGH. 
FOR LOOPING CHANGE TO “BR TST70+e”" (761) 

18: CMP #1, (RS) DID STMP! STRY THE SAME? 
pre es * BRANCH IF NO 

T :STMPL DID NOT GET LOADED 
25 :FOR LOOPING CHANGE TO “BR TST70+2e" (755) 

HALT ; INSTRUCTION FAILED 
:FOR LOOPING CHANGE TO “BR TST70+e”" (754) 

3$: SEZ sENSURE Z SET 
NEG (RS) ; EXECUTE INSTRUCTION UNDER TEST 
BNE TST71 -CC’S OK 
HALT tar aTe NEG.10 B 

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

H oe RERREE REGRESS ERE SARA ASRS AARE SERA RERERREREREEE BREESE SS 

THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A JMP#OM3 BUT NO 



r- 

Por Ab po cPU DIASNOSTIC PART 1 MA 
Pal TrO DEKB 

S146 
1497 
148 

CL
P 

L 
ET

 
LO

R 
OT
 

A 
NN
 

o
 

wo
 

L
U
N
 
U
U
 

Un
 
U
I
C
 

Ch
i 
Ch
ic
ni
cn
 
C
I
C
 

C
T
U
 

Ch
i 

Ci
 
Un

 
CH
IL
I 

CI
 

Un
 

Un
 

Un
 

UI
 
UT
 
U
U
 

OI
 
LI

 
GT
 
G
U
 

UT
 
LI
U 

Cn
 
U
I
C
 

C
I
O
 

C
C
U
 

Co
Un
Uu
ri
ny
 

2
 

Pas
 

Om
e 

Oa
t 

Fa
e 

San
e 

Pme
 

fe
 

ba
 

ae
 

On
 

F-2
 

O-
s 

Om
e 

0 
Fan

e 
Dus

 
bn

 
2 

Paw
 
Bt
 

Pe
 
G0
 

Pe
 

Pe
 

Pe
 

ene
 
Pa

 
Pa
t 

Fa
s 

Dns
 

2 
Hs
 
Pw

 
fa
e 

Dae
 
Pe
 

Ps
 

Pon
s 

Pe
 

hme
 
Pe

 
2 

8 
DO
 

he
 

Da
e 

ha
e 

Pan
e 
fe
 

B
R
S
K
K
L
G
S
H
S
S
S
I
R
R
Z
O
H
L
B
I
S
I
I
R
a
A
Z
I
G
A
-
S
 

BS 
SIX RICR 

005200 
0070S0 Q1270S 001164 
0070S4¥ Ol2715 007064 

000240 

026701 177774 

OO707e Oee701 007064 
007076 

007104 005200 
007106 012705 100000 

09 
SHATES (REG. aedmiospRscott 22 PAGE 110 

;#ADDITIONAL LOGIC IS TESTED. 
5 Re AE AEE JE ee 3 9 3 9 aa JHE 

SEEKER EERRERAASLRASSLRAKSKSRKSSKSSAASS SARS SLEEK SSEERSSSSSHASSSE 

;ATEST 71 SIX  MICROSTATES (BIN#SM3#0M0#-DF7#SRO(0) 3 

' FORK A SHOULD NOT FAIL. 

* IF BENIY#FENY FAILS EXECUTION WILL GO TO 000.90. THIS 
* WILL CAUSE A SM2 TO BE EXECUTED. THIS SHOULD ONLY 
' HAPPEN IF IRCC SM357 IS STUCK LOW OR NOT GETTING THRU RACL E70. 

ROM FLOW-22,27,317,143, 146,205 
MTetiittiiiitttiiitiriiiiitiiiiitiiiititiitittiititettt titty 

+4771: INC RO » INCREMENT TEST NUMBER 
MOV #STMP1 RS ‘PUT ADDRESS OF STMPI IN RS 
MOV #POINT2, (RS) “PUT ADDRESS OF POINT2 IN STMP1 

SYNC71: NOP 

MOV 3(RS)+,R1 -EXECUTE INSTRUCTION UNDER TEST 
POINT2: CMP POINT, Ri i010 R1 GET CORRECT DATA? 

BEQ TST72 RANCH IF YES 
chp sPOINT2,R1 ‘AED A ote GET EXECUTED? 
BHE 2s *BRANCH IF NO 
HE-LT ‘EITHER IRCC SM3S7 STUCK LOW 

OR NOT GETTING THRU RACL E70 
FOR LOOPING CHANGE TO “BR TST71+2" (763) 

HALT ;EITHER $13.20 OR $13.30 OR_S13.40 FAILED 
FOR LOOPING CHANGE TO “BR TST71+2" (762) 

es: 

; oe SHSEREEAESSSAARASEAARSSEEA SERA AAS REESE RSS RARER ERA SERA E RSE SSERE 

*&THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN#SMG*DMOXDF7#SRO(1) THEN A BIN+SM12% 
= #0M12%SRO(0)#0RO(1)#(TST.B+BIT.8+CMP.B) THEN A BINSSM12#0M12%SRO(0) 
*¥DRO(O}#P/CLASS THEN A BIN®SM12#0M12#SRO(1)#DRO(1)4ITST.B+BIT. Bch *3) 
S#THEN A BINESM12#0M12#SRO(1)#0RO(0)*P/CLASS AND THEN A BINSSM12*DM4% 
*#SRO(0)*0RO(0)#{TST.B+BIT.B4CMP.B) INSTRUCTION, BUT NO ADDITIONAL LOGIC 
18 TESTED. 
53696-0999 9 EE EEE EE EEE 

3 383638 3638 3 0 0 3 22a 
jATEST 72 SIX MICROSTATES (BIN#SM12xOM4#SRO( 1) *#DRO(0)*#CMPB) 

A FAILURE WILL ONLY OCCUR IF STATE DYS.90 FAILS. 

IF THE OST REG. DOES NOT DECREMENT STATE DYS.90 IS BAD. 
IF THE CONDITION CODES ARE BAD THEN STATE DYO.30 
PROBABLY OID NOT SWAP THE BYTES OF THE SRC OPERAND. 

ROM FLOW21,27,114, 131,177,933 
METTLER TOPE TSE TETETTeUrere tere rrrTerrrrerrrTyTrrrTrertrtt ty! 
+8172: INC RO “INCREMENT TEST NUMBER 

MOV #BITI1S,RS *SET SIGN BIT IN RS 
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GO9 
“70 CPU DIAS NOSTIC. PART f MACY tts ge (73 ) OS=NOV-76 11:18 PAGE I]t 
Pll Te SIX AIC ROSTAT RO(1)*0R0(0) #CMPB) S (BIN#SMLO#OMYsS 

MOV RS. STMPI 
MOV asthee, RI 

SYNC72: NOP 
1uv7e: 

18: 

;SET SIGN BIT IN STMP! 
PUT ADDRESS OF STMP2 IN Rl 
; PUT ADDRESS OF STMPe IN RS 
:SET LOW SIGN IN §$TMPe & STEP R1 
ENSURE § MP HIGH BYTE CLEAR 
“ADJUST RS TO POINT AT STMFI1 HIGH BYTE 

sEXECUTE INSTRUCTION UNDER TEST 
. TEST OK GO To EXT TEST 
ay R1 DECRE 
BRANCH IF YES” 
:STATE D4YS.90 DID NOT DECREMENT 
“FOR LOOPING CHANGE TO “BR TST72+2" (756) 

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

+ PEER ER ELSE EEE EERE REEL EEREEEEESELELELELEEAELEL EEE ER EELS 
t ETHE LOGICAL FLOW WOULD NEXT TEST A BIN#SM4Y#0M122SRO(0) #ORO(O)#0/CLASS 
THEN A BINSSM4#DM12%SR0(0)#0R0(0)#(TST.B+B1T.8+CMP.B) THEN A BINSMY# 
; ¥DM12#SRO(1)#ORO(0)#{TST.B+BIT.8+CMP.B] THEN A BINSSM4#DM4Y#SRO(0)#DRO(0)# 
:#0/CLASS INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED. 
eriittiiiiiiiiititiitiitiiitiiiti litt iti ttt eeLLet 

s REKLELERERERERELEELELERE LALLA REEL ELAAAR SLE REE RELA SEALE ERAS ERERE 

23GB HAGE BEG HHH HBEE 

jRTEST 73 SIX MICROSTATES (DAC#DMS#DRO(0)#0/CLASS) 

i FORK A SHOULD NOT FAIL. 

i IF IRCD OM3S7 IS STUCK LOW OR NOT GETTING THRU 
& TO RACK ES1 A OMY WILL BE EXECUTED. 
i IF STATE D10.00 OR 010.10 FAIL TO FETCH THE DEFERED ADDRESS 
i THE SOURCE WILL BE STORED IN THE DESTINATION. 

# ROM FLOW-S, 162,231,233, 311, 17 

t é173; INC RO 
MOV #B1T15,RS 
MOV sSTMP2.R1 
MOV R1, STMP) 
CLR (RL) 

SYNC73: NOP 
IUT73: 

MOV RS, a-(R1) 
TST STHP2 
BM TST74 
CM R5, STMPL 
BNE 1$ 
HALT 

1$: 
HALT 

; INCREMENT TEST NUMBER 
sSET SIGN BIT IN RS 
;PUT ADDRESS OF STMP2 IN RI 
:PUT RODRESS OF S$TMP2 IN STMP1 
ENSURE STMP2 CLEAR 

;EXECUTE INSTRUCTION UNDER TEST 
;D10 SIGN § BIT GET SET IN STMPe? 

'AYD D MODE 4 Ge EXECUTED? 

;EITHER IRCO OM3S7 IS NOT GOING LOW 
OR NOT GETTING THRU TO RACL ES1 
FOR LOOPING CHANGE TO “BR TST73+2" (760) 

; INSTRUCTION FAILED 
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SIX MICROSTATES (DAC#DMS*DRO(0)#0/CLASS) 

;FOR LOOPING CHANGE TO “BR TST73+2” (757) 

$5 SESE 8 6 996 6 9 9 A a EE EE EE 
;RTHE LOGICAL SEQUENCE WOULD NEXT TEST A DAC#OM3#0RO(0)#P/CLASS THEN A 
3; #DAC#OMS#DRO( 1) #{TST.B+BIT.B+CMP.BJ THEN A DACHDMY*DRO( 1)#(ASRB+ 
;#RORB) THEN A DAC#OMS#DRO(0)#17ST.B+B1T.B+CMP.B) THEN A DAC+DME® 
;#0RO(1)#P/CLASS INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED. 
WTItiiiiiiitiiiitittittiiitirititiiitiritiiiritiiiiri iri tit ts 

.SBTTL 
5s RAE RAE RERRE RA GREG ERE ERE ERE LAER SEER EARS EERE RARE ERS ERE REE REESE 

j ATEST 74 SEVEN MICROSTATES (DACXDM7#0/CLASS) 

: , FORK A SHOULD NOT FAIL. 

is IF IRCD 0M3S7 DOES NOT GO HIGH A OMG WILL BE EXECUTED. 

is ALL OTHER LOGIC HAS BEEN TESTED. 

i ROM FLOW-7,251, 162,231, 233,311,157 
TTT TTT TTT TEL TTT TTT ETT TILT TLTTTUTTSTTTTTTETT TTT TET TTT TTT ET 

t$T74: INC RO s INCREMENT TEST NUMBER 
001166 MOV 8STMP2. RS “PUT ADDRESS OF STMP2 IN RS 
171732 MOV RS STMP1 “PUT ADDRESS OF STMP2 IN STMP1 
001162 MOV eStMPO,R1 -PUT ADDRESS OF STMPO IN RI 
100000 MOV aBIT1S;Re2 *SET SIGN BIT IN Re 
171720 CLR STMP2 “ENSURE STMP2 CLEAR 

ns: Mr 
coon "MOV R2,d2:R1) sEXECUTE INSTRUCTION UNDER TEST 
171706 TS? STMP2 ;DID STMPe GET SIGN BIT SET? 

BMI TST75 >: BRANCH IF YES 
171676 CMP R2, STMP! “OID DMG GET EXECUTED? 

BNE 1$ “BRANCH IF NO 
HALT -IRCD DM3S7 DID NOT GO HIGH 

is “FOR LOOPING CHANGE TO “BR TST74+2" (754) 

° HALT s INSTRUCTION FAILED 
;FOR LOOPING CHANGE TO “BR TST74¥+e”" (753) 

| UUBHMEEEUE BEEBE BEEBE HBHEE BBE HHBEEHHHHEEEHHHEE 
;#THE LOGICAL SEQUENCE WOULD NEXT TEST A NEG.B¥OM12*0RO(1) THEN A NEG. B¥DM4#DRO(O) 
; THEN A JMP#DMS INSTRUCTION, BUT NO ADDITIONAL LOGIC IS TESTED. 
eiitittiiiiiititiitiiititiiiiiitiittiritiiiiiirtiri ttt rite 

cc MERE ERK MM HH EHH HE SE HE HE HE HE SEE HEHE HE HEE HE EE ARERR ERE R RES 
j TEST 75 SEVEN MICROSTATES (JSR#DM12) 

ie IF FORK A FAILS EXECUTION WILL GO TO RSD.O0 CAUSING A TRAP TO LOCATION 10. 
ii THIS WILL ONLY OCCUR IF RACE JMP+JSR+SWAB DOES NOT GO HIGH. 

+ IF EITHER IRCB IR(14:9)04 DOES NOT GO LOW OR E63 IS BAD 
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DEKBAB.P11 T7S SEVEN MICROSTATES (JSRaDMl2) 

S314 -% Exe CUT LON WILL ge FROM Dle.10 TO ExC.00. 
$31S 3% TF IRCR F63 12,68 (P N, 10 OR 485 PLoatin ) EXECUTION WILL 
$316 3% SD.00 CAUSING ThEP TO LOCATION 10. THIS FAILURE 
2317 # HOULD INCREMENT THE DST REG. BEFORE THE TRAP. 

esl i IF THE INSTRUCTION FAILS THEN ONE OF THE JSR STATES FAILED. 

S321 3% ROM FLOW-2, 135,34, 201,274,275, 32 
S322 GHBBBHEHBHE HEHEHE HEBBEN EEE BEBE 
S323 007274 065200 +6776. INC RO ; INC _TST NUMBER 
S3e4 007276 Ole708 001076 MOV #1076,SP s INITIALIZE SP 
€3eS 007302 01270S 007322 MOV #767 AS sPUT ADDRESS OF 167A IN RS 
$326 007306 010701 MOV PC, Rj : PUT RANDOM NUMBER IN R1 
S327 007310 SYNC7S: 
$328 007310 000277 T67A: Scc sENSURE ALL CC’S SET 
$329 007312 IUT7E: 
$330 O0073ie 004125 JSR R1,(RS)+ s;EXECUTE INSTRUCTION UNDER TEST 
$331 007314 100001 T67B: BPL T67C : BRANCH IF N CLEARED 
5332 007316 000000 HALT -PCB DIO NOT LOAD 
$333 -FOR LOOPING CHANGE TO “BR TST75+2" (767) 
5334 007320 Te7¢: 
$335 007320 000000 HALT ;FORK B FAILED TO EXC.00(SEE ABOVE) 
$336 :FOR LOOPING CHANGE TO “BR TST7S+2” (766) 
$337 007322 022716 007310 T67: CMP #T67A, (SP) DID Rl GET STACKED? 
$338 007326 001401 BEQ 4§ : BRANCH IF Yes 
5339 007330 000000 HALT REGISTER DID NOT GET STACKED 

| $340 “FOR LOOPING CHANGE TO "BR TST75+e”" (762) 
5341 007332 O22701 007314 4g: CMP #767B8,R1 pptD. i GET LOADED? 
5342 007336 001401 BEQ cs sBRANCH fF 
5243 007340 000000 HALT * REGISTER Dip SNOT LOAD 
S344 FOR LOOPING CHANGE TO “BR TST7S+e" (756) 
S34S 007342 Oe2e706 001074 5S: CMP #1074, SP DID SP GET DECREMENTED? 
S346 007346 001401 BEQ TST76- ; BRANCH IF YES 
S347 007350 o000c0 HALT tap DID NOT DECREMENT 

; $348 -FOR LOOPING CHANGE TO “BR TST75+e”" (752) 

| 23c9 
| 6361 GGHHBBHBHHHBBE HEHEHE EEHHBHE THB E HBB HHI IaH HE atta 
' §9352 THE LOGICAL SEQUENCE WOULD NEXT EXECUTE A BINXSM3*DMO#-DF7%SRO(1) THEN 
| =6§353 +#0 BINSSM3#OMO#DF7%SRO(O) THEN A BIN#SM3#DMOXDF7#SRO( 1) INSTRUCTION, 
| S3S4 ; xBUT NO ADDITIONAL LOGIC IS TESTED. 

5355 TT titiiitiiitiiiiiiiiiiiiiiiiiiiii 

| §357 
5358 j HEHEHE GHB HEHEHE 

1 §359 j HTEST 76 SEVEN MICROSTATES (BIN#SMS#DMO#-DF7#SRO(0) ) 
] 5360 : 

5361 te FORK A SHOULD NOT FAIL. 

| —- §363 i IF BENI4Y#FENY FAILS EXECUTION WILL GO TO 000.90 
1 $364 .# CAUSING A SMY INSTRUCTION TO BE EXECUTED. THIS WILL ONLY 

2302 i* OCCUR IF EITHER IRCC SRCMS DOES NOT GO LOW OR IF IRCC Ees IS BAD. 

5367 it ROM FLOW-24,23,27,317, 143, 146, 205 
5368 3 3 3 3636363636 369693 6 3 ee 98 98 $80 A AE 
£369 007352 005200 té176: INC RO ; INCREMENT TEST NUMBER 
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T76 SEVEN MICROSTATES (BIN®SMS*OMO#-" ©7#SRO(0)) DEKBAB.P 

012705 
010567 

Boga? 
oode40 

001001 
000000 

000000 

C0000 
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171600 
100000 

100000 

171554 
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001166 

MOV aSTMP2, RS sPUT ADDRESS OF STMPe IN RS 
MOV RS, STMPL ;PUT ADDRESS OF ga IN STMP1 

one ct aBitis, (RS) BRC RECN ET EAN § TMP2 

UT76: | 
MOV @-(RS),R1 
CMP sBITI5, »R1 

;EXECUTE INSTRUCTION UNDER TEST 
j010 INSTRUCTION WORK? 

RANCH IF YES 
CNP R1,$TMP1 asi MODE 4 EXECUTE? 
BNE 13’ *BRANCH IF NO 
HALT ‘EITHER IRCC SRCMS NOT GOING LOW OR IRCC E28 BAD 

FOR LOOPING CHANGE TO “BR TST7642" (760) 

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

JEYHHEB HEHE BEHHB HEHEHE HEE EEE 
AT eit 5&0 NC resi NEXT EXECUTE A BIN®SM12%DM12#SRO(0)*DRO(1)# 

/CLASS THEN A BIN*SM12#DM12%SRO(1}*ORO(L)P/CLASS INSTRUCTION, BUT 
3N0 RODITIONAL LOGIC IS TESTED. 
BEPUTsTerreerererererrerr eri Trererr errr err rrr rrr TTT TTT TTT TTT 

18; 

5 AMM EAE EE EEE EERE EAE EE EERE EAA L NEEL ELAR EEE E EEE REESE EEE EEE 
jATEST 77 SEVEN MICROSTATES (BIN®+SM12#DM3#0/CLASS) 

# IF IRCC C FORK MUX INPUT Be IS NOT GOING LOW OR IRCC EYO 
ii IS BAD A DM WILL BE EXECUTED. 

i THE ONLY OTHER POSSIBLE FAILURE IS STATE 030.80. 

3 ROM FLOW-21,27, 113,221,233, 311,157 
TTT Tee TT Tee TT TTT TTT TET ITE TET PTET TTT TTT TET T TT TTT TT TTT 

+6177: INC RO “INCREMENT TEST NUMBER 
CLR STMP2 “ENSURE S$TMP2 CLEAR 
MOV #STMP! RS *PUT ADDRESS OF STMP1 IN RS 
MOV aSTMP2, (RS) “PUT ADDRESS OF STMP2 IN STMP1 

SYNC?7: NOP 

MOV (RS), a(RS)+ sEXECUTE INSTRUCTION UNDER TEST 
CMP -(RS3 (RS) “DID INSTRUCTION WORK? 
BEQ TSTIO0 “BRANCH IF YES 
CMP aSTMP2, -(RS) tATD DM2 GET EXECUTED? 
BNE 1S “BRANCH IF NO 
HALT j EITHER C FORK MUX INPUT 82 

-NOT GOING LOW OR IRCC E40 BAD 
is *FOR LOOPING CHANGE TO “BR TST77+2" (762) 

HALT ; INSTRUCTION FAILED 
;FOR LOOPING CHANGE TO “BR TST77+2" (761) 

9.5 He HEE 9 0 6 9 9 A 9 9 9 A 
s#THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN#SM12*DM4#SRO(O)#DRO(O)# 
;#P/CLASS FOLLOWED BY A BIN#SMI2#0M4*SRO(O)#ORO(1)#(TST.8+B17. B+CMP.B) 
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KBAB.P11 177 SEVEN MICROSTATES (BIN#+SM12#0M3%0/CLASS) 

S426 s#FOLLOWED BY A BINXSM12#DM42SRO(1)*DRO(0)#P“CLASS FOLLOWED BY A 
5427 : $BINSSMIOROMYHSRO( 1)¥DRO(1)*(TST.B+BIT.B+4CMP.8) INSTRUCTION, BUT NO 
Sy j QOD TIONAL LOGIC IS TESTED. 
B53 TTT tiiitititit itt iiil it titi iet iii terete erere et ee ere rege ses oy 

5431 
S32 ; © SELAH ELERARAAEK ASRS ASSES ERE SES RAE RKERARAAA RE RERARRAL REKKAE 

433 jRTEST 100 SEVEN MICROSTATES (BIN*SM12*#0M6%0/CLASS) 

5435 i IF FORK C FAILS EXECUTION WILL GO TO D4S.90 AND A 
5436 * # OMY WILL BE EXECUTED. THIS WILL ONLY HAPPEN IF IRCC £39 PIN S 
£437 7 IS NOT GOING LOW. THIS WILL CAUSE AN RTI SINCE THE LOCATION 
S438 ii FOLLOWING THE INSTRUCTION CONTAINS OO0002. 

S40 i THE ONLY OTHER FAILURE WOULD BE CAUSED BY STATE D&7.80 BEING BAD. 

sy42 i ROM FLOW-21,27,117,6,251, 122, 157 
cuu3 8B BH BEE 
S444 0074S6 005200 téT100: INC RO s INCREMENT TEST NUMBER 
S445 007460 012708 001076 MOV #1076, SP sINITIALIZE THE SP 
S446 OO7464 012746 000340 MOV #PR7,-(SP) >PUT PRIORITY LEVEL 7 ON STACK 
S447 007470 012746 007526 MOV #773, -(SP) >PUT ADDRESS OF T 73 ON STACK 
S448 007474 00S067 171466 CLR STMP? “ENSURE STMP2 CLEAR 
5449 007500 012705 001164 MOV #STMP1,RS “PUT ADORESS OF STMP1 IN RS 
S4so 007504 012715 100000 MOV #BIT1S, (RS) *SET SIGN BIT IN STMP1 
S4S1 OC7S10 o0dc40 SYN100: NOP 
SyS2 007512 IUT100: 
S453 007512 011565 conde MOV (RS) 2(RS) sEXECUTE INSTRUCTION UNDER TEST 
S454 907516 005767 171444 TST STMP2 ;DID INSTRUCTION WORK? 
S455 0075e2 100402 BMI TST10! “BRANCH IF YES 
S¥S6 0075e4 000000 HALT INSTRUCTION FAILED 
S457 *FOR LOOPING CHANGE TO “BR TST100+2" (755) 
S458 007526 173: 
S459 007526 o00000 HALT sIRCC £39(S) IS NOT GOING LOW 
SHb0 *FOR LOOPING CHANGE TO “BR TST100+2" (754) 

Sub 
S463 ; © REGGE EE EE EE EAE AERA EERE RARRRERRREERE 

S464 THE LOGICAL SEQUENCE WOULD NEXT TEST THE INSTRUCTIONS BETWEEN 
Sues : #BINXSM4#0M12#SRO(0)¥0R0(1)#(TST.B+BIT.B+CMP.B} AND BIN¥SMS¥DMO#OF7*SRO(1) 
S465 s BUT NOT ADDITIONAL LOGIC IS TESTED. 
ate 5 eM HEME HE HE HE MEY HE HE HE He HE HSE HE HE HEHE SE HE HEE HE EEG HEH EH HE HE HE EEE EE EERE 

5469 
S470 .SBTTL 
S47} ; RBBB BEBE H HHS BHE HERE EBHEEEHE BEBE 

p72 jATEST 101 EIGHT MICROSTATES (BIN*¥SM7*DM0*-DF7*SRO(O) ) 

Eat it FORK A SHOULD NOT FAIL. 
' ’ 

S476 = i IF FEN4Y#BENLY FAILS EXECUTION WILL GO TO 000.90 CAUSING 
S477 ° i A SM6 TO BE EXECUTED. THIS WILL ONLY HAPPEN IF EITHER 
oi78 ii IRCC SRCM7 DOES NOT GO LOW OR IF IRCC Ee8(1) IS BAD. 

5480 * ROM FLOW-26,54, 141, 142,317, 143, 146,205 
HHH HHH HGH HAH ABE uw
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007576 
007576 

005200 

005001 
o00240 

017501 
005701 
100405 
022701 
porn 
00000 

000000 

oo00ce 

001164 

001164 
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EIGHT MICROSTATES (BIN*SM7*DMO#-DF7%SRO(O) } 

ene Oy RSTHP He PUT ADDRESS. OF STHP] IN STNP2 | . 

MOV nr fee atte SET S RR Br IN aa 
MOV aSTMPT aS “PUT ADDRESS OF STMPL IN RS 
CLR RI} “ENSURE R1 CLEAR 

SYNIO1: NOP 
IUTIO1: 

MOV J2(RS),RI i EXECUTE INSTRUCTION UNDER TEST 
TST Ri Ri GE Ger SIGN BIT SET? 
BMI T5T102 eal H IF YES 
CHP aS TPL, RI  ATD SRCM6 Fey EXECUTED? 

| 

HALT i BRANCH fick? SRCM7 DOES NOT GO LOW OR IRCC Ee8 BAD 
is “FOR LOOPING CHANGE TO “BR TST1O1+2” (756) 

HALT - INSTRUCTION FAILED 
*FOR LOOPING CHANGE TO “BR TST101+2" (755) 

; © RELAERRERERAA ERA AAE ERE GREER SRE RA EARLS ERASER SARE A EERE RREKES 

THE LOGICAL SEQUENCE WOULD NEXT TEST A BIN®SM12*XDM3%SRO(0)*DRO(0)*(TST.B+ 
:#BIT.B+CMP.B) BUT NO ADDITIONAL LOGIC IS TESTED. 
33 © LKEEKEERERAEEAEREEREAAS RARER ERA LE RELA KARAS RERAERSE EE SERKERERESE 

; © EKSKRAEE KEKE R EE SEERA SAREE RRER AKERS RESE RS RASLSRE REE RARER ERERER ERE 

j RTEST 102 EIGHT MICROSTATES (BIN*SM12%#DM3%SRO(1)#0RO(0)*#CMPB) 

i} THE ONLY POSSIBLE FAILURE WOULD BE IN STATE 030.90 
ii SINCE ALL THE OTHER LOGIC HAS BEEN TESTED. 

3% ROM FLOW-21,27, 112,221,233, 311, 177,33 
2G HHEHEHHBEE EEE EERE BBG EEE 

téTin2: INC RO » INCREMENT TEST NUMBER 
MOV #STMP2,STMP1 § :PUT ADDRESS OF STMP2 IN STNPL 
MOV #377, SIMP2 “SET LOW BYTE OF STMPe TO ALL ONES 
MOV #177900, STMPO ©; SET HIGH BYTE OF STMPO TO BEL ONES 
MOV eSTMPO+! RS *PUT ADDRESS OF STMPO HIGH BYTE IN RS 
MOV #STNP1,Ri :PUT ADDRESS OF STMP1 IN RI 

furios: 8 
CMPB (RS) a(R1)+ sEXECUTE INSTRUCTION UNDER TEST 
BEQ ST163 > -BRANCH IF TEST OK 
HALT ‘AP OTe 030.90 FAILED 

:FOR LOOPING CHANGE TO "BR TST10e+e" (757) 

| GHHHEEEHBBEE BEE HNBEHHBBEETHBBEEHHHBHEE HHH HBG EEEE 
t THE LOGICAL SEQUENCE WOULD NEXT TEST INSTRUCTIONS GANESH SSDI ESR CO)#DROC 1) 
5¥P/CLASS THRU BE NESR LSE DMBASRO(O)#OROCO)#( TST. .B+B8IT.8+CMP.8) BUT 
;#ADDITIONAL LOGIC IS T 
rttiittitiittiittiiiittittiitiiiiitiitiiitriiiietiicetiineii cg 

7 JEHHBBHE HABE H HEHEHE HEHE HHHBBEAHHHHHEHHHHEHHHHE 
;#TEST 103 EIGHT MICROSTATES (BIN#SM12%0M6#SRO( 1) #DR0O(0)#CNPB) 
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007670 
007674 
007676 

010004 

T103 

005200 
912767 
012705 
01276? 
000240 

121567 
001401 
oooca0 

o0Se2C0 
012705 
012767 
012701 
012767 
012767 
000240 

021551 
001401 
ooocod 

005200 

000000 

177400 
001165 
000377 

171272 

001162 
000377 
001166 
000377 
001166 

001163 
177400 
001166 
000377 
001166 

171310 

171300 

171246 

171240 
171230 

171202 

171174 
171164 

® 3a i a a BE 
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S (BIN*SM12xDM&¥SRO( 1 )¥DRO(0) #CMPB) 

7% 

i THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE 067.90. 

1% ROM FLOW-21,27,116,6,251, 122, 177,33 

tST103: INC RO “INCREMENT TEST NUMBER 
MOV #177400,STMP1 :SET HIGH BYTE OF STMP1 TO ALL ONES 
MOV #STMP 141 RS *PUT ADDRESS OF STMP1 HI BYTE IN RS 
MOV #377, STMP2 “SET LOW BYTE OF STMP2 TO ALL ONES 

sige: 
" CMPB ss (RS). STMP2 sEXECUTE INSTRUCTION UNDER TEST 

BEQ TST 104 * BRANCH IF TEST OK 
HALT *STATE 067.90 FAILED 
SSTTL FOR LOOPING CHANGE TO “BR TST103+2" (763) 

1H Ie 

TEST 104 NINE MICROSTATES (BIN*SM12*DMS*SRO(0)*DRO(0)*CMP.B) 

¥ THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE DSO.20. 

ie ROM FLOW-21,27, 115, 161,231,233, 311, 177,33 
© = SESE SESE 3 SSE SE SESE SS EE 335 SS 3 a 3 ES 
tST104: INC RO “INCREMENT THE TEST NUMBER 

MOV #STMPO.RS “PUT ADDRESS OF STMPO IN RS 
MOV $377, STMPO “SET LOW BYTE OF STMPO TO ALL ONES 
MOV #STMP2, RI -PUT ADDRESS OF STMP2 IN RI 
MOV #377. STMP2 “SET LOW BYTE OF STMP2 TO ALL ONES 
MOV aSTMP2,STMP1 § ;PUT ADDRESS OF STMP2 IN STMPI 

aap: 
CMP (RS) .9-(R1) “EXECUTE INSTRUCTION UNDER TEST 
BEQ TST105 GO TO NEXT TEST 
HALT :STATE DSO.20 IS BAD 

*FOR LOOPING CHANGE TO “BR TST1O4+2" (757) 
6 JHB HEHEHE HIGH GHG GHEE 

s TEST 105 EIGHT MICROSTATES (BIN*SM12%DMS%*SRO( 1)*DRO(O)*CMPB) 
9 

x THE ONLY POSSIBLE FAILURE IN THIS TEST IS STATE 050.30. 
© © SEEKERS REKEREAERERE RRL REA RA ER ES ERE KERR REAL RE RER ARR KE ASHER SE 

tST105: INC RO - INCREMENT THE TEST NUMBER 
MOV #STMPO+1, RS PUT ADDRESS OF STMPO HIGH BYTE IN RS 
MOV #177400, $TMPO  :SET HIGH BYTE OF STMPO TO ALL ONES 
MOV aSTMP2.R1 ‘PUT ADDRESS OF STMP2 IN Ri 
MOV #377, StMP2 -SET LOW BYTE OF STMP2 TO ALL ONES 
MOV eSTMP2, STMP1 *PUT ADDRESS OF STMP2 IN STMP1 
CMPB ss (RS) , a-(R1) sEXECUTE INSTRUCTION UNDER TEST 
BEQ TST106 GO TO NEXT TEST 
HALT STATE DSO.30 IS BAD 

*FOR LOOPING CHANGE TO "BR TST105+2" (760) 

5 5 REE RE EERE EEE EERE ERA A RARER EERE ERE RARE EER EEE RA REESE 
‘TEST 106 WRITE/READ PSW 

+i THIS TEST VERIFIES THAT THE PSW CAN BE READ THRU THE DATA MUX. 
i IF THE TEST FAILS ONE OF MANY THINGS COULD BE BAD WHICH CANNOT BE 



NO3 
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DEKBAB.P1! T108 = WRITE/READ PSW 

5594 % DETERMINED IN THIS DIAGNOSTIC. 
5595 1% THIS TEST REQUIRES THAT SCCE PS ADRS GETS TO TMC 
5596 x THAT THE TMC OMUX SELECT LINES GET TO POR, THAT THE PSW 
5597 + BITS GET TO THE DMUX, THAT SCCE INTERNAL ADDRESS GETS TO THC, 

$599 i AND SCCA VAOO GETS TO UBC. 
$599 © LEEK KERSKAEE RR KARR RE AAL ERE ESSE SERA ERERS SRA KSA HRA SKA SLE KES 

S600 010006 905200 t§T106: INC RO “INCREMENT THE TEST NUMBER 
S601 O10010 012737 OO0240 177776 ~*~ MOV #PRS, J8PSW -SET PRIORITY BITS WITH A DATO 
S602 010016 012701 0o00ceS7 MOV #257,R1 “PUT VALUE OF CC’S IN RI 
5693 010022 000277 SCC *SET ALL THE CC'S WITH A CCOP INSTR 
S604 010024 020137 177776 CMP R1, a#PSW “EXECUTE TEST MODE 
E60S 010030 001416 BEQ TSt107 BRANCH IF READ PSW WORKS 
S606 010032 012701 177776 MOV #PSW, RI *GET ADDRESS OF PSW 
5607 010036 000277 ScC :SET ALL THE CONDITION CODES 
5608 O10040 020137 177776 CMP Rl, aePSW “DID DMUX SELECT BUS REG? 
5609 010044 001001 BNE 1S *BRANCH IF NO 
5610 O10046 co0000 . HALT “EITHER TMCB E29 BAD OR SCCE PS ADDRESS 
Sh! *NOT GETTING TO TMCD AS A HIGH 
S612 *FOR LOOPING CHANGE TO “BR TST106+2" (760) 
S613 010050 o0S00! 1S: CLR RI : 
5614 0100S2 000277 SCC 
S615 019054 020137 177776 CMP R1,d#PSW -DOES TMCD LOW BYTE ENABLE GO HIGH? 
S616 O10060 OO1001 BNE 2g BRANCH IF YES 
S617 O1CObe ocooco 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 O10064 28: 
S622 010064 oo0n00 HALT ;TEST FAILED, SEE TEST DESCRIPTION 
5623 “FOR LOOPING CHANGE TO “BR TST1O6+2" (751) 
S624 3 280 eS SE EEE 

be ; HTEST 107 RTI 

5627 i IF FORK A FAILS EXECUTION WILL GO TO ONE OF THREE STATES. 
5628 1% RSD.O0 WILL CAUSE A TRAP TO LOCATION 4. THIS WOULD HAPPEN 
5629 i IF RACF (HALT:OP CD 7) DOES NOT GO HIGH. 
5630 1% STATE D12.01 WOULD CAUSE AN ODD ADDRESS TRAP SINCE RO 
631 * WILL CONTAIN A 1. THIS WILL HAPPEN IF RACE E7 IS BAD. 
5632 1% HLT.OG WILL CAUSE THE PROCESSOR TO HALT ON THE INSTRUCTION 
5633 2% UNDER TEST AND WILL OCCUR IF RACF EL? IS BAD. 
5634 = IF THE INSTRUCTION DOESN’T WORK THEN ONE OF THE RTI MACHINE 
Sbu5 + STATES IS BAD. 

5637 1 x ROM FLOW-12, 156,212,213, 214, 215, 172 
5638 PSST TESTS TTTTEST TS TITS ITTESTTESTTTSETITETTTTT TTT TTT TTT TTT TTT TTS 
5639 010066 o0S200 +6T107: INC RO “INCREMENT TEST NUMBER 
S640 610070 012706 001100 MOV #STACK, SP “INITIALIZE THE STACK 
S641 010074 012746 000340 MOV #PR7, -{SP) -PUT PRIORITY LEVEL 7 ON STACK 
S642 010100 O°7746 O10120 MOV #771'-(5P) “PUT ADORESS OF T71 ON STACK 
5643 010104 01270S OC0001 MOV #1,RS *PUT ODD ADDRESS IN RS. 
S644 O10110 o00240 SYN107: NOP 
S645 10112 1uT107: 
S646 Ol0l1e 000092 RTI sEXECUTE INSTRUCTION UNDER TEST 
S647 O10114 o00e40 NOP -IF THE PROCESSOR HALTS HERE 
S648 *RACF E17 IS BAD(AFIRSI(1)¥*(HALT:OP CD 7)) 
5649 010116 000000 HALT ;PCB DID NOT GET LOADED 
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;FOR LOOPING Fane 70 “SR TSTi274¢2" (7&4) 
Tl: MOV JePSW_RS “GET PSW BP 

gic #10’ PR7> RS “MASK OUT THE PSW 
CNP RS sPR7 “DID PSW GET LOADED? 
SEG rSt110 “BRANCH IF YES 
HALT ey ITHER PORD E70(12) DOES NOT GO 

HIGH ON LOAD ©S AND KERNEL MCDE 
OR THE PRIORIT? MUX_ON POPD IS BAD 
FOR LOOPING CHANGE TO "BR TST10742" (754) 

SERRE ESRSEEESE ESSE ER EEOEEAGE EERE EEEE ES ERE EEE EE ESSE EE EE EEEEEES 
: STHE RTT WILL NOT BE TESTED HERE SINCE THE ONLY POSSIBLE FORK A 
;#FAILURE WOULD CAUSE AN RTI TO BE EXECUTED. THE T BIT FUNCTIONS OF 
; # THE RTI & RTT ARE TESTED IN PART 2. 
Neel C III ireceeer gery rere ee. 
TITTLE 
Est 110 EMT AND TRAP 

S FORK A SHOULD NOT FAIL. 
.# THE INSTRUCTIONS ARE EXECUTED ad THE STACK IS CHECKED TO 
i VERIFY THAT EVERYTHING WORKED OK 

+ ROM FLOW-0, 345, 354, SVC. 00-SVC.90 
o REEEREEGEEEEE EEE EERE EEE E GEESE EEE EE EEEEEEEEREEEEEEEESESEEEEE 

+8110: INC RO ; INCREMENT TEST NUMBER 
8PR7 aePSW “SET PRIORITY LEVEL AT 7 

Rov eSTACK. SP j INITIALIZE THE STACK 
MOV i$ StERTVEC ;PUT ADORESS OF 18 IN EMT VECTOR 
MOV sPRS QSEMTVEC+2 ;PUT PRIORITY LEVEL S IN EMTVEC +2 
MOV 84S, deRESVEC — ;SETUP RESVEC 
MOV SS; asc -SETUP LOCATION 20 
MOV 865, 0834 :SETUP LOCATION 34 
MOV 87$'0970 :SETUP LOCATION 70 
MOV #85/58130 :SETUP LOCATION 130 
MOV 89$' 98430 >SETUP LOCATION 430 
MOV $10$, 38630 “SETUP LOCATION 630 
sce “PUT PSW IN KNOWN CONFIGURATION 
EMT 377 "EXECUTE INSTRUCTION UNDER TEST 
HALT *NEW PC FAILED TO GET LOADED 

“FOR LOOPING CHANGE TO “BR TSTL10+2" (735) 
1S: CMP 815-2, (SP)+ ‘DID CORRECT PC GET STACKED? 

BEO 2s BRANCH IF YES 
HALT 7O0LD PC DID NOT STACK CORRECTLY 

FOR LOOPING CHANGE TO “BR TST110+2" (731) 
2s: CMP 8357, (SP) :DID PSW GET STACKED PROPERLY? 

BEQ 38 *BRANCH IF YES 
HALT ;EITHER PSW DID NOT GET STACKED 

PROPERLY OR PSW <7:5) BITS 
D0 NOT WORK 

cee “FOR LOOPING CHANGE TO “BR TST110+¢2" (725) 

CMP #240 aePSW ;D1D NEW PSW LOAD PROPERLY? 
BEO still BRANCH IF YES 
HALT ‘THER PSw DID NOT GET LOADED 

sPROPERLY OR PSW <7:5) BITS 

ern
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;00 NOT W 
:FOR PacP ING CHANGE TO “BR TST119%2" (7:7) 

if THER IRCD EMT 1S NOT GOING HIGH 
DAPE TVO3 IS NOT gOING HIGH 

OR NCT GETTING TO THE A 
;FOR LOOPING CHANGE TO OBR TST110¢2" (716) 

;EITHER DAPE_TVO2e IS NOT GOING HIGH 
:OR IT 1S NOT GETTING TO THE ALU 
:FOR LOOPING CHANGE TO “BR TST110¢2" (715) 

;EITHER OAPE TVO! IS STUCK HIGH 
OR THE LOW IS NOT GETTING TO THE ALU 
;FOR LOOPING CHANGE TO “BR TST110¢2" (714) 

;EITHER DAPE TVO4 IS STUCK HIGH OR 
;THE LOW IS NOT GETTING TO THE ALU 
sFOR LOOPING CHANGE TC “BR TST110¢2" (713) 

;DAPE E24(BO) STUCK HIGH (CHIP FAILURE) 
sFOR LOOPING CHANGE TO “BR TST110¢2" (712) 

;DAPE E25(BO) STUCK HIGH(CHIP FAILURE) 
:FOR LOOPING CHANGE TO “BR TST110¢2" (711) 

;DAPE TVOS#07 STUCK HIGH 
OOPING CHANGE TO “BR Bei tOre (740) FOR L 

THE ONLY WAY THE TRAP INSTRUCTION SHOULD FAIL IS THAT IT 
SHOULD OCCUR. 

T ADORESS OF 118 IN TRAP VECTOR 
SETUP RESVEC 
:SETUP LOCATION 1 
: EXECUTE INSTRUCTION UNOER TEST 

;EITHER IRCO TRAP DOES NOT GO LOW 
OR IT IS NOT GETTING THRU DAPE 
SFOR LOOPING CHANGE TO “BR TST110+2" (675) 

;DAPE E7 IS BAD 
FOR LOOPING CHANGE TO “BR TST110¢2" (674) 
“RESTORE .+2 TO TRAP VECTOR 

- PEERESEREESERREESAEEREREES TTIttTtiiiitititiitiitiit tte 

IF _THE TRAP BOR Locic FAILS THE TRAP VECTOR COULD COME 

THE ONLY OTHER POSSIBLE FAILURE WOULD BE STATE TRP.O1. 
IF THIS Stare FAILS TO LOAD _THE DR THE TRAP_VECTOR WILL 

IN RY. IF IT FAILS TO LOAD THE BR THE OLD 

POP 11 7O CPU DIASNOSTIC PART 1 MACY 271732) O3-NOv-76 11:18 PAGE 120 
DEABAB.P11 T1102» EMT AND TRAP 

5707 
738 O1C304 4§: 
308 010304 oco99c HALT 

Srl! 
| §7le 

S713 010306 3 . 
5714 010306 oafooco HALT 
S715 
5716 
£717 010310 6S: 
$718 010310 000000 HALT 
5719 

| $720 
| 5721 010312 7$: 

S7ee 0102~¢ 000009 HALT 
| §723 
1 S704 

5725 010314 Qs: 
S7om 010314 o00000 HALT 

| $727 
' $728 010316 9§: 

o7e3 010316 o0coco HALT 

573i 010320 108: 
, 5732 010320 oo0000 HALT 

5733 
5734 NOTE: 
5735 + THE WRONG VECTOR. IF THIS HOPPENS A HALT IN LOW CORE 

010322 012737 0103S2 009034 MOV 8115, a8TRAPVEC 
5737 010330 012737 010346 occcl0 MOV 8125; JaRESVEC 
6738 01033 0120737 010350 0o00014 MOV 8138. J88PTVEC 
S739 O10344 104777 TRAP 377 
5740 010346 12S: 

i 5741 019346 oo0000 HALT 
£742 
£743 
5744 010950 138: 
S745 910350 oocco0 HALT 

eae c1c3s2 012737 000036 000034 118: MoV 836, J8TRAPVEC 

5749 t hTEST Lil I0T 
S750 i 
575! * i FORK A SHOULD NOT FAIL. 
57S2 ot 

5753 2 i 
6754 * OUT TO BE O, 
$765 2 

| §756 7 
5757 ;# 

$758 ot BE WHATEVER 
5759 : Bs WILL FAIL TO BE STACKED. 
£769 oe 
£76} 3% 

rr eee - oo 

ROM FLOW-14, 354, (SVC.00-SVC.90) 355,65, 357, 360, 367, 37,25,41, 222, 300 
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S7b2 
5763 010360 

; S264 010362 012737 O10440 
S765 010370 0120706 001100 
S766 4019274 Ole73? 019469 

| 5767 O10N02 016737 010462 
S768 O10410 912704 CO0014 
5769 OLON14 Ole737? O10464 
S770 O10Ne2 012737 010466 
S771 910430 012737 9000300 
S772 010436 
£773 O10440 42765 177437 
S774 O1044 O22765 000309 
5775 G1O4S4 991495 
5776 010456 

5778 O10460 
| 5773 9010469 o00tc0 
( §789 

S781 
S762 Ol046e2 
S783 O10%62 900909 

| §7g4 
S785 O1C464 

1 5786 O19464 099000 
5787 

, 5788 
5789 O10466 
5790 910465 000090 
5791 
5792 
5793 O10470 016737 170404 
57954 010476 37 oo0c4e 
5795 010502 001017 
57% 010504 7 170374 

910519 001407 
£798 O10S12 022757 oc000! 
£799 010520 001010 
S800 010522 005067 170356 
5801 910526 O0040S 
S802 019530 005267 170350 
5803 010534 012767 010000 
S804 010542 022700 OC0111 
5805 019546 001443 
S806 010550 012737 O116S2 
S807 010556 104400 O10S64 
S808 010562 000414 
5809 
5810 010614 
S811 10614 010067 170334 
S8i2 010620 01674 170330 
5813 010604 104402 
S814 010606 104400 010634 
S815 010632 000411 
£816 
5817 010656 

MACY 271732) 
D10 

O3-NOV-76 11:18 PAGE lel 

SHRESEFLALEFRESELEEHSELESAERELAERELERLELALESRALEEL ESLER A PLS SESS SLE 

atte 
oo0020 

000999 
000014 

177776 

900002 
020082 

1§: 

es: 

38: 

4§: 

cs: 

177870 

000164 

000142 

000034 

SEGENC: 

INC RO -INCREMENT TEST NUMBER 
MOV 81S. a820 sSETUP THE 107 VECTOR 
MOV BSTACK SP s SETUP He SF 
MOV aad - SETUP [oe ION ZERO 
MOV 53° Ht : SETUP LOCATION 14 
MOV 814! RY - SET UP R 
MOV 84S; o824 : SETUP LOCATION 24 
MOV @S$QsERRVEC SET UP LOCATION 4 
MOV aPR6, dsPSW SETUP THE PSW 
10T ‘EXECUTE INSTRUCTION UNDER TEST 
BIC #177437. 2(5P) TRASKCOF THE PRIORITY Bits ON THE OLD PSw 
AMP #300 2( SP) -DID OLD SP GET STACKED? 
BEQ SEQEAC >: BRANCH IF YES 
HALT “STATE TRP.O1 FAILED TO LOAD BR 

:FOR LOOPING CHANGE TO “BR TST111+2" (741) 

HALT -EITHER DAPE TVO4 DOES NOT GO HIGH 
:OR IT DOES NOT GET TO THE ALU. 
"FOR LOOPING CHANGE TO “BR TST111+2" (740) 

HALT -STATE TRP.O1 FILED TO LOAD OR 
"FOR LOOPING CHANGE TO “BR TST111+2" (737) 

HALT sEITHER IRCD IOT DOES NOT GET TO 
‘CAPE £7(4) AS A LOW ORE’ IS BAD 
“FOR LOOPING CHANGE TO “BR TST111+2" (736) 

HALT “EITHER IRCD IOT DOES NOT GO LOW 
-OR IT DOES NOT GET TO DAPE 
*FOR LOOPING CHANGE TO “BR TST111+2" (735) 

MOV SPASS, JaSWR “DISPLAY PASS COUNT IN LIGHTS 
TST ae? sACT 11 OR XXDP LOAD? 
BNE 1$ *BRANCH IF YES 
TST SICNT “CHANGED PASS COUNT YET? 
BEQ 2s *BRANCH IF NO 
CMP #1, SEOPCT “EOP COUNT AT 1 YET? 
BNE 1$ “BRANCH IF NO 
CLR SICNT “CLEAR CHANGED FLAG 

INC SICNT sSET CHANGED FLAG 
MOV #10000, SEOPCT  ;CHANGE PASS COUNT 
CMP #111,R0 71S TEST NUMBER OK? 
BEQ 3$ ‘BRANCH IF YES 
MOV STRAP, OsTRAPVEC. sSETUP TRAP VECTOR 
TYPE 65S *TYPE ASCIZ STRING 
BR 4§ GET OVER THE &SCIZ 
SASCIZ ¢15)<12>/TEST nutce ROveS IS / 

MOV RO, SREGO 
MOV SREGO, ~(SP) ;;SAVE SREGO FOR TYPEOUT 
TYPOC are) TyPE--OCTAL ASCII(ALL DIGITS) 
TYPE 678 ;;TYPE ASCIZ STRING 
BR “GET OVER THE ASCIZ 6$ 
“ASCIZ 7 SHOULD BE 1117¢15><1e> 

to
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38: CLR asCONTRL ;ENABLE CACHE 
Eitittiitiitiiiiiiiittiiiiiitiiiiiiiiititiiiitiier teil. 

-MCALL .STYPOCT, .STYPDEC, .STYPE, . STRAP 
Miiiiiiitiiitiititiiiiitiitttiitiiitiitiiittiiett treet tite 

-SBTTL END OF PASS ROUTINE 

;#INCREMENT THE PASS NUMBER ($PASS) 
iSINCICBTE EN END- ea PROGRAM AFTER 144 PASSES THRU THE PROGRAM 

iHIE HERES Oe a MONT TOR $e eH it 

Hi IT re Are rReD 10 TO HAVE ry RELL INDICATE THE “END OF PASS” LOCATION 
: ¥SENDMG CAN BE CHANGED TO 7 

SEOP: 
MOV NSTRAP, QUTRAPVEC -SETUP TRAP VECTOR 
INC SPASS - INCREMENT THE PASS NUMBER 
BIC #100000, $PASS oon’ T ALLOW A NEG. NUMBER 
DEC (PC)+ >? LOOP? 

SECPCT: .WORD 144 
BGT SDOAGN =: YES 
MOV (PC}+,a(PC)+ ::RESTORE COUNTER 

SENDCT: .WORD 144 
SEOPCT 
TYPE SENOMG >; TYPE “END PASS” 

SGETY2: MOV ded2. RC GET MONITOR ADDRESS 
BEQ SDOAGN -: BRANCH IF NO MONITOR 
RESET :CLEAR THE WORLD 

SENDAD: JSR PC, (RO) 35G0 TO MONITOR 
NOP >:SAVE ROOM 
NOP = FOR 
NOP *ACTIL 

SOOAGN: 
IMP asTsTi - RETURN 

SENOMG: “ASCII <15)<12>/END PAsé? 

SENULL: -BYTE -1,-1,0 ;;NULL CHARACTER STRING 

rit titi tittiitititiritiiiittiitiiittittiitttit titty 

-SBTTL TYPE ROUTINE 

;#ROUTINE TO TYPE ASCIZ MESSAGE. RES BAGE MUST TERMINATE WITH A O BYTE. 
s#THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
-#NOTEL: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
: #NOTEe: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
j #NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

i -#CALL: 
#1) USING A TRAP INSTRUCTION 
:% oR TYPE § ,MESADR _;MESAOR IS FIRST ADDRESS OF AN ASCIZ STRING 

=i TYPE 
<i MESADR ~ 
e % we 
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S874 
5875 
5876 
5877 
5878 
B79 910764 
S890 010770 
5881 010772 
Se82 010774 
5883 010776 
S884 011000 
S885 011004 

zee? B11O16 
Sess 011012 
5889 011014 
5890 011020 
5891 011022 
S892 011026 
S893 011030 
S84 011039 
5895 011036 
5896 011040 
S897 011044 
Se98 011046 
5809 011052 
5900 011056 

| §901 011060 
| §902 

5903 011064 
5904 011070 

, §905 011072 
5906 011076 
$907 011102 
5908 
5909 
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TYPE ROUTINE 

105767 9 170161 
100002 
000000 
000407 
010046 
017600 O0000e 
112046 

012600 
062716 Oo0000e 

le2716 000011 
001426 
le2716 000200 
001004 
00S726 
104400 001173 
000757 
004767 000055 
1267e6 §=170072 
001352 
OlS746 170062 

105366 000001 
0027790 
004767 000032 
105367 000072 

112716 OO00040 
004767 000014 
132767 000007 
001372 
005726 
000726 
105777 170006 
100375 
116677 o0cd0e 
1e2766 000015 
001003 
earth 000014 

122766 000012 
001402 
10S2e7 
oo0000 
000207 
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:#2) Ustn A JSR INSTRUCTION 
* S,-(SP) 
# JSR PC) $TYPE 
i MESADDR 

$TYPE: STB  $TPFLG 
SPL 1S 
HALT 
BR 3$ 

1S MOV RO. -(SP) 
MOV detsP),RO 

2s MOVB (RO)+,~ ~(SP) 

Rue (85), 
MOV (SP)+, RO 

33: ADD 82, (SP) 
RTI 

4§; CMPB Ss BHT, (SP) 
BEQ 8s 
CMPB ss &CRLF, (SP) 
BNE cs 
TST (SP)+ 
TYPE SCRLF 
BR 2s 

S$: JSR PC §TYPEC 
6S: CMPB os SF LLC, (SP)+ 

BNE 2s 
MOV SNULL,-(SP) 

7S: DECB  =-«1C SP) 
BLT 6S 
JSR PC, STYPEC 
DECB § SCHARCNT 
BR 7$ 

::HORIZONTAL TAB PROCESSOR 

8$ MOVB (SP) 
9 JSR Bo, $TYPEC 

BITB 87, SCHARCNT 
BNE gs’ 
TST (SP)+ 
BR 2s 

STYPEC: TSTB asTPs 
BPL STYPEC 
MOVE e(SP) aSTPB 
CMPB CR, 2tSP) 
BNE ic” 
CLRB 8 ARCNT 
BR STYPEX 

18: CMPB «WL. O(SP) 
BEQ STYPEX 
INCB = (PC) + 

SCHARCNT: .WORD 0 
STYPEX: RTS PC 

;;PUSH pRore aOR STATUS WORD ON THE STACY 
;;CALL_TYPE ROUTINE 
;;FIRST ADRESS OF MESSAGE 

iTS THERE A TERMINAL? 
;BR IF YES 
ie HERE IF NO TERMINAL 

:SAVE RO 
Ger ADDRESS OF ASCIZ STRING 
;PUSH CHARACTER TO BE TyPED ONTO STACK 

i588 JE Ht T THE TER 
ii Ir TER ERMINATOR POP IT Br 

aI RETURN PC 
RETURN 

: > BRANCH IF <HT> 

;;BRANCH IF NOT 

ssPOP <CR><LF> EQUIV 

;;GET NEXT CHARACTER 
$360 TYPE THIS CHARACTER 

IT TIME FOR FILLER CHARS. ? 
T NEXT CHAR. 

FILLER CHARS. NEEDED 
CHAR. 

NULL NEED TO BE TYPED? 
F_NO--GO POP THE NULL OFF OF STACK 
YPE A NULL 

N’T COUNT THE NULL AS A CHARACTER 

ATOR 
NOME STACK 

i 7REPLACE ree WITH SPACE 
33 TYPE A PACE 

+ POP SPACE OFF STACK 
PtUSIT UNTIL PRINTER IS READY 
;;LOAD CHAR TO BE TYPED INTO DATA REG. 
iiBRANCH IF 
;3NOT <CR> 

texry 
tH BRANCH IF 

:FINC SPACE 
: COUNT te 
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5s PRASRRERERER ELE RRERERE AREER RELRARE SEER SAS EEE EAL ERLE SELES ELSES 

.SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

;#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DISIT 
#OCTAL (ASCII) NUMBER AND TYPE IT. 
: #§IYPOS---ENTER HERE 10 SETUP SUPPRESS ZEROS QND NUMBER OF DIGITS TO TYPE 

# nov NUM, -(SP) : HUMBER TO BE TYPED 
3% YPOS i CALL FOR TYPEOUT 
i ya: N -*N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE 
:% ‘BYTE M siNel OR 0 
i > 1=TYPE LEADING ZEROS 
; i. rigs SUPPRESS LEADING ZEROS 

t ¥STYPON--- “NTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
j EST YPOS OR STYPOC 

7 MOV NUM, -(SP) MBER TO BE TYPED 
iH TYPON CALL FOR TYPEOUT 

: #STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

. MOV NUM, -(SP) ;;NUMBER TO BE TYPED 
i TYPOC *:CALL FOR TYPEOUT 

011200 017646 000000 STYPOS: MOV 3(SP),-(SP) -PICKUP THE MODE 
011204 116657 000001 000211 MOVB  1(SP),SOFI OAD ZERO FILL SWITCH 
Oll2l2 112667 000207 MOVB (SP)+ SOMODE+1 ;;NUMBER OF DIGITS TO TYPE 
011216 062716 o00002 ADD #2, (SP) *:ADJUST RETURN RODRESS 
Olle22 000406 BR STYPON 
O112°4 112767 O00001 000171 STYPOC: MOVB  81,SOFILL sSET THE ZERO FILL SWITCH 
Gliese 112767 000006 O00!6S MOVB #6, $0MODE+1 eer FOR SIX(6) DIGITS 
11240 112767 O0000S 000154 STYPON: MOVB 85,SOCNT 339ET THE ITERATION COUNT 

011246 010346 MOV R3; (SP) “SAVE R3 
011250 O10446 MOV R4’-(SP) j§ SAVE RY 
011252 O10S46 MOV RS’ -(SP) “SAVE RS 
011254 116704 O0014S MOVB SOMODE+1,R4 *:GET THE NUMBER OF DIGITS TO TYPE 
011260 OOS4OY NEG RY 
011262 062704 000006 aod #6, R4 js SUBTRACT IT FOR MAX. ALLOWED 
011265 110467 000132 MOVB ——- RY. SOMODE ::SAVE IT FOR USE 
011272 116704 000125 MOVB  SOFILL,RY -:GET THE ZERO FILL SWITCH 
011276 O1660S ocOocdi2 MOV 12(SP),RS -:PICKUP THE INPUT NUMBER 
011302 005003 CLR R3 >sCLEAR THE OUTPUT WORD 
01134 006105 1S: ROL RS ;;ROTATE NSB INTO “C™ 
011 000404 BR 35 *GO0 DO MSB 
011310 006105 2S: ROL RS ::FORM THIS DIGIT 
011312 006105 ROL RS 
011314 006105 ROL RS 
011316 010503 MOV RS5,R3 
011320 006103 3S: ROL R3 ;;GET LSB OF THIS DIGIT 
O11 zee 105367 000076 OFCB  S$OMODE 3; TYPE THIS DIGIT? 
011 100016 BPL 7§ R IF NO 
011330 042703 177770 BIC #177770,R3 *:GET RID OF JUNK 
011334 001002 BNE 4§ -: TEST FOR O 
011336 005704 TST RY -- SUPPRESS THIS 0? 
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S986 011340 001403 BEQ S$ ;38R IF YES 
5987 011342 O0S204 4§: INC RY ;;DON'’T SUPPRESS ANYMORE O'S 
5988 011344 OSe703 000060 BIS #'0,R3 ;;MAKE THIS DIGIT ASCII 
5989 011350 OSe703 O00040 SS: BIS s’ ,R3 ;;MAKE ASCII IF NOT ALREADY 
$390 011254 110367 OCCONO MOVB R3,8$ ;;SAVE FOR_TYPING 
$991 011360 104400 011420 TYPE 9$ 3;GO0 TYPE THIS DIGIT 
$992 011364 105367 000032 7§: DECB $ocNT ;;COUNT BY 1 
$393 011370 003347 BGT 2s ;;8R IF MORE TO 00 
S93 011372 O0e40e Bu 6$ ;;BR_IF DONE 
S995 011374 005204 INC RY 3; INSURE LAST DIGIT ISN’T A BLANK 
S99 011376 000744 BR 2$ 3;GO0_ DO THE LAST DIGIT 
£3997 011400 012605 6S: MOV (SP)+,R5 ;;RESTORE RS 
5999 011402 012604 MOV (SP)+)R4 :tRESTORE RY 
5999 011404 012603 MOV (SP)+,R3 s;RESTORE R3 
6000 011406 016666 000002 000004 MOV 2(SP),4(SP) 3;SET THE STACK FOR RETURNING 
6001 O11414 O1e616 MOV (SP)+, (SP) 
6002 Q11416 000002 RTI ; ;RETURN 
6003 011420 000 8$: -BYTE QO 3;STORAGE FOR ASCII DIGIT 
6004 O114e2l 000 -BYTE QO 3; TERMINATOR FOR TYPE ROUTINE 
§00S 011422 000 SOCNT: .BYTE OQ ;;OCTAL DIGIT COUNTER 
6006 011423 000 SOFILL: .BYTE OQ ;;ZERO FILL SWITCH 
6007 0114e4 000000 SOMODE: .WORD 0 ;;NUMBER OF DIGITS TO TYPE 
6008 PM TTTriiiiiitiitiiiititititiriitiiiiiititiitiiiiitiititeertete 

paid -SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

| 60le ;#THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT 
6013 3#SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE 
6014 ;*#NUMBER IS POSITIVE OR NEGATIVE 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 ;#CALL: 
6018 7% MOV NUM, - (SP) ;;PUT_THE BINARY NUMBER ON THE STACK 
6019 7% TYPDS 3;GO0 TO THE ROUTINE 

6021 011426 STYPDS: 
6022 011426 O10046 MOV RO,-(SP) ;;PUSH RO ON STACK 
6023 O11430 O1014%6 MOV R1,-(SP) ;;PUSH R1 ON STACK 
6024 O11432 O102%6 MOV Re, -(SP) 3;PUSH Re ON STACK 
6025 011434 010346 MOV —s- RB (SP) :3PUSH R3 ON STACK 
6026 011436 010546 MOV RS ,-(SP) ;;PUSH RS ON STACK 
6027 O11440 Ole746 Oe0200 MOV #20200, -(SP) ;;SET BLANK SWITCH AND SIGN 
6028 O11444 016605 000020 MOV 20(SP),RS ;;GET_ THE INPUT NUMBER 
6029 O114S0 100004 BPL 1§ ;3BR IF_INPUT IS POS. 
6030 O114Se 00S40S NEG RS ;;MAKE THE BINARY NUMBER POS. 
6031 013454 112766 o000S5S 00000! MOVB #’-, 1(SP) ;;MAKE The ASCII NUMBER NEG. 
6032 011462 005000 1$: CLR RO ;;ZERO THE CONSTANTS INDEX 
6033 011464 O12e703 011642 MOV #SOBLK ,R3 ;;SETUP THE OUTPUT POINTER 
6034 011470 112723 000040 MOVB a’, (R3)¢ 3;SET THE FIRST CHARACTER TO A BLANK 
6035 011474 00500e es: CLR Re ;;CLEAR THE BCO NUMBER 
6036 O11476 O16001 011632 MOV SOTBL(RO),RI 3;GET THE CONSTANT 
6037 01150e 160105 38: SUB R1,RS ;;FORM THIS BCD DIGIT 
6038 011504 002402 BLT 4§ ;;BR DONE 
6039 011506 00S20e INC Re ;; INCREASE THE BCD DIGIT BY 1 
6040 031510 000774 BR 3$ ~ 
6041 011512 060105 4S: ADO R1,RS ;;ADD BACK THE CONSTANT 
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

6042 011514 005702 TST Re ;;CHECK IF BCD OIGIT=0 
6043 011516 00100¢ BNE S$ ;;FALL THROUGH IF 0 
6044 11380 1 abe TSTB (SP) au GOING LEADING 0°S’ 
paue lass 1 BMI 7$ 

46 Q11 106316 ,. S$: ASLB (SP) 33M 
6047 011526 103003 BCC 6$ FN NO 
6048 O11530 116663 000001 177777 MOVB 1(SP) ,-1(R3) :;YES--SET THE SIGN 
6049 011536 OSe70e 000060 6S: BIS #’0,Re + MAKE THE BCD DIGIT ASCII 
6050 O11S42 0527 oo0c40 7$: BIS Re 5 MAKE IT A SPACE _IF NOT ALREADY A DIGIT 
6051 O1154% 11022 MOVB Re, {R3)+ ;PUT_THIS CHARACTER IN THE OUTPUT BUFFER 
6052 011550 005720 TST (RO) + :; JUST INCREMENTING 
£053 Oi L pee 0027 000010 CMP RO, #10 33 CHECK THE TABLE INDEX 
6054 Q11SSo 746 BLT es ;GO DO THE NEXT DIGIT 
6055 011560 O03C 2 BGT $ : G0 19 EXIT 
60 011562 pera MOV R5,Re 33GET T HE LS 
60 011564 764 BR $ ;GO CHANGE 0_ASCII 
6058 011566 105726 eS: TSTB (SP)+ HHA THE LSD THE FIRST NON-ZERO? 
6059 011570 100003 BPL 95 R_IF_NO 
6060 011572 116663 177777 177776 MOVB “1(5P),-2(R3) 3; YES--SET_THE SIGN FOR TYPING 
6061 011600 105013 98: CLRB (R3) tISET THE TERMINATOR 
6062 Q1160e O12605 MOV (SP)+,RS 3 POP STACK INTO RS 
6063 O11604 012603 MOV (SP)+,R3 ;POP STACK INTO R3 
6064 O11606 012602 MOV (SP)+,Re :3POP STACK INTO R2 
6065 011610 Ole60! MOV (SP)+,R1i 3 POP STACK INTO R1 
6066 Olibie 012600 MOV (SP)+,RO ;POP STACK_INTO RO 
6067 O11614 104400 011642 TYPE SOBLK NOW TYPE THE NUMBER 
6068 011620 016665 000002 900004 MOV 2(SP),4(SP) ;;ADJUST THE STACK 
6069 011626 O1e61E MOV (SP)+, (SP) 
6070 011630 02 RTI ;;RETURN TO USER 
6071 O11632 de34e0 SOTBL: 10000 
6072 011634 001750 1000. 

011636 000144 100. 
6074 011640 O000!e 10. 
6075 O11642 o00004 S$DBLK: .BLKW 
bb fp REERRREREREE ARLE REALE E RARE EEK EKER AR EERE R REAR RARER RE SARE SES 

bare -SBTTL TRAP DECODER 

6980 ;#THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
6081 AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
6082 ;#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
poe :%GO TO THAT ROUTINE. 

6085 Q116S2 O10046 STRAP: MOV RO,-(SP) ;; SAVE _RO 
6086 011654 016600 000002 MOV 2(SP),RO 3 ;GET TRAP ADDRESS 
6087 011660 005740 TST 7 ARO), ;BACKUP BY 2 
6088 O11662 111000 MOVB CET RIGHT BYTE OF TRAP 
6089 O11664 016000 011672 MOV STRPAD(RO) ,RO 3; INDEX TO TABLE 
Beat 011670 o0Ce00 RTS RO 33G0 TO ROUTINE 

6092 
pp .SBTTL TRAP TABLE 

6095 ;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
6096 BY THE “TRAP” INSTRUCTION. 

me ee eee ee 
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6038 

£100 01167 
6101 Bes 
6102 QOL1e74 
6103 011676 
6104 011709 
610S 011702 
6106 011704 
6107 

010764 
011224 
011200 
911240 
011426 
011704 
oc0001 
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RUUTINE 

STYPE ; CALL=TYPE 
STYPOC CALL TYPOC 
STYPOS ;;CALL=TYPOS 
STYPON ;;CALL=TYPON 
STYPDS : CALL TYPDS 
. WORD 
- END 

TRAP+0( 104400) 
TRAP+2( 104492) 
TRAP+4( 104404) 
TRAP +6 ( 104406) 
TRAP+10( 104410) 

TTY TYPEOQUT ROUTINE 
Mia OCTAL NUMBER (WITH LEADING ZEROS) 
TYPE OCTAL NUMBER (NO LEADING ZEROS) 
TYPE OCTAL NUMBER (AS PER LAST CALL) 
TYPE DECIMAL NUMBER (WITH SIGH) 
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& = 000107 

ADCR 001544 
0022 

AFTER O06S72 
ASLRO 001656 
ASRRO 001720 
BAD 005140 
Bad! O0GS432 
BICRO 002176 
BISRO Q022e0 
BITRO O02iS2 
BITO = 000001 
BITGO = 000001 
BITO! = o0000e 
BITG2 = OOCO04 
BITO3 = 000010 
BITOYN = 
BITOS = 000040 
BITO& = 000100 
BITO7 = 000200 
BITO8 = OO0400 
BITOS = 901000 
BIT1 = 
BIT1O = 
BIT11 = 004000 
BITle = 010000 
BIT13 = 020000 
BITI4 = O40000 
BIT1S = 100000 

BITe = Ooodo4 
BIT3 = 000010 
BIT4Y = 000020 
BITS = QO0040 
BIT6 = 000100 
BIT? = 000200 
8IT8 = OOO4O0 
BITS = 001000 
BPTVEC= 000014 
CACHVE= 000114 
CLRRO 001460 
CMPRO 002316 
COMRG 001524 
CONTRL= 177746 
CPUERR= 177766 
CR ¢ = 000015 
CRLF = 000200 
DECRO 001614 
DISPLA= 177570 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

35908 

4859 

5818% 

$930 
5930 
2935 

35928 
diege 
43038 

4381 
$372 

28768 
31478 
29008 

29378 

36578 

4405 
5377 

2889 

este 

2949 
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36598 
41398 
43448 
45978 
48708 
51198 
54088 
S64S8 

4458 
S450 

37258 
41608 
43458 
46338 
48728 
51648 
S409 

4489 
S484 

4559 4628 4660 4735 4847 4948 
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Cum = 000007 

EMTVEC= 000030 
ERRVEC= OO0004 
EReS 003656 
FORKA 003266 
GNS S RAAKKE 

GO000 005120 
GRAIT  O0¢e354 
GRReT 002410 
HITADRS= 177742 
HITMIS= 177752 
HT = 000011 
INCRO 001634 
IOTVEC= 000020 

T 006420 
IUT 004304 
IuT100 007S1le 
IUT101 007556 
IUT102 007636 
IUT103 007670 
IUT104 
IUT107 O'01!e 
TUTeY 003334 
TuTeS 003430 
IUTe& 003524 
IUTe7? 003654 
IUT32  OO4426 
IUT33 OO4SO4 
IUT34 O00%§30 
IUT3S 004710 
IUT36 004732 
IUT37 ©004754 
IuT4O 9005920 
IUT41 O0SOS4 
IUT4¥2 005076 
IUT43 OO0Si 
IUT44Y 005220 
IUT4S 005302 
IUT46 005330 
IUT47 §COS414 
IUTSO 3 ©O0S460 
IUTS1 005536 
IUTS2 0056 
IUTS3 005706 
Iu%SS 005776 
IUTS&  O0602C4 
IUTS7 006060 
IUT6O 006116 
IUT61  OO06144 
IUT62 OO6344 
IUT63 OO6464 
IUT64 006512 

008570 

35908 36578 
428S¢ 43038 
pA 4B04s 
S3e7# S3748 
S678%  5679% 
5770% 

35558 
5809 S816 
4287 

32088 32c4 

5891 5930 
2345 2946 

49008 4902 

4304s 

37258 
43448 
48708 
S408s 

6101 

2948s 

39128 
43848 
49°88 
S4518 

6102 

2961 

L10 

39708 
44098 
dugee 
S4878 

6103 
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40148 
44598 

Sat 

6104 

40838 41198 
44938 4S408 
pease 084s 
SS47s $5678 

6105 

41378 
45968 
51188 
5644s 

41608 
46338 
51648 

42068 
46838 
S2e088 

42318 
47118 
5246s 
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IUT&& 006722 50538 
IuTs7 006750 50858 
TuT70 007004 51198 
IUT71 907062 51658 
IUT72 007136 2098 
Tut73 007176 52478 
Tut74 007250 52888 
Iut?S 007312 53298 
IUT76 007374 53758 
TUT7? 007436 S498 
JMPTO  g06002 W682 «4G B68 
JMPIAD 005032 4204 = 42168 
JMP2AD 05056 4230 = - Yeahs 
KDPARO= 172360 23258 
KDPARI= 172362 23068 
KDPAR2= !72364 23078 
KDPAR3= 172366 23088 
KDPARY= 172370 23098 
KDPARS= 172372 233908 
KDPARB= 372374 23318 
KDPAR7= 172376 2a3e8 
KDPDRO= 172320 23038 
KDPDRI= 172322 23048 
KDPDRe= 172324 23058 
KDPDR3= 172326 23068 
KDPDRY= 172330 23078 

| KDPDRS= 172332 23088 . 
 KDPDRS= 172334 23098 
KDPDR7= 172336 23108 
KERSTK= 001100 20428 
KIPARO= 172340 2314s 
KIPARI= 172342 23158 
KIPARO= 172344 23168 
KIPARS= 172346 23178 
KIPARY= 172350 23188 
KIPARS= 172352 23198 
KIPARS= 172354 23208 
KIPAR7= 172356 23218 
KIPDRO= 172300 22928 
KIPDRi= 172302 22938 
KIPDRe= 172304 22948 
KIPDR3= 172306 22958 
KIPDR4= 172310 22968 
KIFORS= 172312 22978 
KIPDRb= 172314 22988 
KIPDR7= 172316 22998 
KSP  =“000006 20768 
LF = o000le 20568 5924 5930 
LOADRS= 177740 21668 
MAINT = 177750 21708 
MAPHO = 170202 24098 
MAPHOO= 170202 23458 2409 
MAPHO!= 170206 23478 «©2411 
MAPHO2= 170212 23498 = e413 
MAPHO3= 170216 23518 2415 
MAPHOY= 170222 23538 2417 



MAPHOS= 
MAPHOb= 
MAPHO7= 
MAPH] = 
MAPH10= 
MAPHII= 
MAPHle= 
MAPH13= 

DEKBAB.P11 

170226 

170310 
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MAPL23= 17C314 23828 
a a 170320 3848 

170324 3868 
MAPL2G= 170330 23888 
MAPLE7= 170234 22908 
MAPL3 = 170214 e4i4s 
MAPLSC= 170340 23928 
MAPL31= 170344 2sNs 
MAPL32= 170350 23368 
MAPL33= 170354 23988 
MAPLSY= 170360 e400s 
i a 170364 ex0ce 
MAPL3B= 170370 2404s 
MAPLS7= 170374 e468 
MAPLY = 170220 e416e 
MAPLS = !70224 24188 
MAPLE = 170230 e4e08 
MAPL7 = 170234 eiees 
MEMERR= 177744 2168s 
MRO = 177572 e193e 2197 
MR = 177574 elSe 2:98 
WR = 177576 elsse 2199 
MMRS = 172516 2198 2200 
MtVEC = D0C2SO elb18 

. MCVBRO OC2126 3089 3060 3061 30678 
MCVRO 092130 S 30708 

_N = 3 eo478 86096678) «6206738 = =e 938 = 86e6998 07188) = e7e4e) = e7438 = e7498)20=s 27718 3860627888 07H e812 
e6!8e 2e83Se ecB4le 28578 28778 2889s 29018! eSles e9ebe 29388 2949s 2596!8 8 
23828 @ 30148 30278 30358 30488 30688 30718 30838 3098 31088 3le38 31368 
314688 31788 31818 31868 31978 32008 3cuSs 32168 32198 32248  323e8 368 3e408 
3e448 325ie 32558 32678 32718 3c778 3eBle 32938 32978 33038 8 33198 33238 
33298 33338 3345s 3349e 33558 33598 33718 33758 33818 33858 33978 34018 3078 
S4iis 46s 34508 3459Ss 34898 3464s 3468s 34738 34778 34828 34868 SH918 34958 
35598 3S6es 39678 359958 36108 36138 36178 36208 36248 36738 36778 # 36898 
3695s %988 370e8 37078 %37388 37418 37568 37598 37848 37908 37988 38038 38ics 
38198 38288 3835e 38448 38518 38598 386c8 38718 38808 ¢ 39258 39288 39328 
39408 39488 3974s 39838 8 440278 40368 i4ONle 44O44e #40SSe 40S8# bese 40938 
40978 4100s Yle38 441428 41678 441708 Yelle 4Yel4Ye 42198 e368 42908 42938 42978 
43088 43198 43Sis 439Se 443608 43658 43888 444168 4419s 446Se 44688 400a 4505s 
45538 45578 45638 45688 45718 46038 46068 46108 @ 6438 46468 4664s 46688 
46878 47158 447408 447448 447488 47708 4Y48lle 48148 48798 48838 48888 48928 48998 
490S8 49328 49S4a 49988 S008e SO0l6s SOecOes SOe4¥s S03Se 50578 So8sse S$12eSs 51318 
$1348 $1398 51718 51758 Sei4¥e Sel7e SeS3e 5S2578 S2ewXe 53328 53358 53398 
S3438 S3478 53818 S384s 54158 S4i98 S4S6e S4598 S494e 54978 SSeSe SSSis 5SS7ls8 
$S868 56108 56178 S6ecs S6498 56558 S689e S6938 56978 S704# S7098 5714s $7188 
S7ecs $7268 $7298 S73ce8 S7418 S74Se $7768 $7798 $7838 #=“S7868 $7908 

NEGRS (003446 35937 3538 3539 36018 
NMEXTY  00510e 4o4g 4oS4s 
OVER 002344 3173 31838 
OVER2 002400 3192 r 
OVERS 002494 3211 3e218 
PC =7000007 20798 3543# 3660 3727 3743 3750 3910 3914% 9 3943% 3968 397e% 39808 4S4ex 

4S46% 4S61# 4598 4601 4608 4860% 4862 4866% 4868% 4875* 4900 5326 $8372 
Se40% S847# SB898* 590S* S9lex S926%  S59e8# 

PIRG = 177772 e0S08 
PIRGVE= 000240 21608 

(11
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FOINT  O0S5634 4592-45998 
POINT! 006350 s840e 4853 4875s 
POINT2 007064 Si63.s«S1678 = S163 
POSERR 003526 3bboe 3666 3682 3686 
PRO = O00C00 20828 

; PRI = OOOONO 20838 
' PRE = 000100 costs 
; PRS = 00140 208Se 
‘PRY = 000200 20868 
{PRS = OO0CN0 20878 S601 5679 
| PR& = 000300 2osse 5771 
| PR? = OOO34O eosse S446 Sb4¥l S652 S653 Sé&7b 
PSs 177776 20478 ©2048 
PSW os :177776 edBe 3665 4169 4855 4999 S60l# S604 

PWRVEC= 000024 21S4e 
; RESVEC= 000010 21498 S&80% 5$727% 
/ ROLRO 001700 238 299 2570 29728 
‘ RORRO 001572 2921 2922 2923 29258 2938 2988 
| ROUTO 902330 31748 43178 ©3181 
ROUT] 002364 31938 3197 
'ROUT2 O0e%20 3oi2e8 3216 ©3219 . 

=7.0000°0 20618 9 287i 2880% 2683  2892% 2989S 
edse# «= OMit §=2943% «295ce «2955* = B5G4e 9-206 be 

; 29948  3003% 335s 3008 30178 30iBe  3Ocls 
30S1#  3053% 3054s 30578 3064  3074% 30 

RI -=7000001 20628 2070 4 3171# «375% «3189 3184" 3195" 

382eS%# 3626% 3830# 38318 # * 
S648%# 3849%  3855# 3857%  2966%  3867%  3868% 
388S#  3886% # 93919 SHS# 3946 

5606 S608 5615 

S031% 
Se4s# 

S651 5676s $792 
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S32he 40 «5930# S341 S373 5S376# $577 «+5379 S4B6e S489e S490 S492 SS2o# 5523 
sobs 5569 SSele# 5584  Sé02# S604 S600 5608  S6l3e iS 6023 6036 6037 

R10  =".900000 20658 
Ril =x000001 20708 
Ri2 2000002 20718 
Ri3_ =~900003 20728 
R1Y =DO0004 20738 
RIS  =DO000S 748 
R2 2990002 20638 2071 3176# 31908 3194 3202# 3203" 3246# 3248 3290 3291 3295  3300% 

3301 34528 3453 3457 s«43733e «6 374Se «= s3752% «=—«3794e =: 3800 i 3825 
3841 3849 3946 39508 3951 4oobs 4016 4030 4034 #4039 Osos 4ogox 

4089S 46s«4e0S# «60 4209S ss«44970 «47a «= 4B SsBSOe «Se «= 48S2e «60 48S4e «= SS «= B7H# «= «499 
49978 po04s SOe2 SeeS* S289 Se92 6024 6035% 6039% 6042 6049 6050 6051 

R3 000293 2064s 2072 32278 3230 3234% 3316# 3317 3321 3326 3327 3331 3461# 3462 
3466 4O1]# 4Ole# 4017 4733# 4734 4735s 4738 4BSae 4e60 4e66R 49agas 
Sol3# S014 S964 S973 5979% S9B0x 5983% S98a* 5989 5990 5999% 6033# 

G# 6048e 6051 60608 60618  6063% 
RY = =.000004 20658 2073 3209 32138 3221% 32228 33428 3343 3347 33528 3357-34708 

3471 3475 «4036864 3601# 3606 ube4# 4Dg7% 4eS3e 4854 4e59% 4ebB 4975 
4B8S*# 488  489S# 4896 S08la SOse# S083 S086 5768 S965 S9%7# S968% S969% 
5970S s« S971 soa7e 4§99Se S996 

RS  - =400000S @ 2074 3208% 3039 3242e 3368 3369 3373 3978% 3379 3383 34798 3480 
3631 353e# 3633% 3534# 3635% 3530# 35378 3538% 3539% 3543 3546s 3652 

3553 35578 36878 36884 3593% 3604 3608 3615  3656% 36608 3669% 3670 3671 
36818 3682 3705* 3704" 37278 3731" 3732 3733 3736 37438 3745 (3747 
3750 3751 3752 3754 # 3910% 3914  3916% 3919 3920 39228 3923 3934" 3996 

3936 39684 3976% 3980 4007* 4ooa 4Ole  4olbs 
4017s» 4019% 4021# 4Oe2 4029" 4030 4O3ee 4O34* 4O0See 40S3  4Oe4* 4O8l* 4092 
u0sO# -4091# «o41I5® 4117 4il8# 4121 4134* 4136 4140 458% 4159% 4162 4164 
4166 = - 4204 4208 4209  4o30# 4233 4234 428l# 4288 430i# 4302" 430S# 

| 4306 43108 43138 4314 434is 434e# 4343 4346 4362 4363 43808 4Y3ac# 4383 
4386 4406s 44072 4408 4411 4450e 4451 4aSue 44SS dashes 4S7e able 4463 
4“4uB8e 64490 449]1# 4495 4497% 4498 = =64S397# 4639% 4542 4s4S# 4S46 45S9# 4561 
usdi# 4SQ4# 459S* 4598 4600 4601 4608  4Y627# 4beds 4641 
4EB0% 4661 # 4663% ugs2e 4685 47078 4709% 47108 47138 47308 4732" 
4738% 474 4762# 4763% 4767% 4768% 4801# 4BO02# 4803 4806 4845s 4B4B# 4873 
4886  4923% 4924# 4930 494S# 4Q4G 4S47e 4Q46# 49S1# 49S2 4993% 499S# 4996s 

* S005 SOe7# SO30# SO31 SONS* SOSD# SOSis SOS4# SOSS Sili7# Sleds Siz 
Sie3 0 4§129—Sfs«dS37#)=«sSbee «= S1b3e = 5) S201# S202 S204" Seo7ve [21 Sou2e 5248 
G25] 5282% # §330 53708 5371 53728 5376 S806# S407# S4i0*e S411 
S413. S449% «=sS4S0e «= S4S3% «= Su8Se §=5489)=S «519% «=6S52e9)0—Css«S54Se# «= S549)Sfs«SSh2% «=0S569—Ss«S579# 
c Souje =«565ie ©6Se528 S%6 4 4«S972% «= «S974e «sS 976% «59778 «= 978% «= «S979Sts«S$ 997 
6026 60288 # 6037% 6041s b0be# 

RSOK ©: ON3S10 3605 36028 
R& =.000006 20678 2075 «-3e47# «=. 3249—Ssis«32S3H 0Oo3394# «6339S Ss33990Ss 404 «6340S 3H09.ss38B* =: 389 

R70 xy. 20688 2079 
SBCRO 001752 2995 2997 29998 3014 

= 172200 o2818 
SUPARI= 172262 eoB8 
SDPAR2= 172264 22838 

_ SDPARS= 172266 rt 
SDPARY= 172270 22858 

(—~----or oo ee
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SOPAR= 172274 22878 
SDPAR7= 172276 2288s 
SOPORO= 172220 22598 
ap ePR AE l7eeee ech0s 

= 172224 ecbls 
SDPORS= 1722e6 ecbes 
SDPORY= 172230 2cb38 
SOPORS= 17e23e ects 
SOPDRG= 172234 2cbSs 
SOPOR7= 17223 ecbbs 
SEQENC 010470 5775 57938 
SIPARD= 172240 22708 
SIPARI= 172242 2e718 
SIPARe= 172244 ee7ce 
SIPAR3= 172246 22738 
SIPARY= 172250 22748 
SIPARS= 17e2Se 22758 

| SIPARS= 172254 22768 
SIPAR7= 172256 2c778 
SIPORO= 172200 2c4es 
SIPORI= 172202 22498 
SIPORe= 172204 22508 
SIPOR3= 172206 e2sls 
SIPORY= 172210 2ese8 

, SIPORS= 172212 2eS38 
SIPORG= 172214 22548 

i SIPOR7= 172216 2e5ss 
SIZEHI= 177762 21798 
SIZELO= 177760 21778 
SKIP 00S 122 4282 42848 
SP =”000006 20758 2077 2078 3497% 8 3498%  3499%  3500% 

S 
SRO = 177572 21978 
SRi = 177574 21988 
SRe = 177576 21998 
SR3 = 172516 2008 
SSP =! 20778 
STACK = 001100 so ¢ e04e 2043 2044 4280 441s 4462 4530 
START  OOlede ecbe8s 
STKLMT= 177774 c0498 

002274 3131 3132 3133 313S¢ 3148 
SUBTAB 011704 3731 61068 
SuPSTK= 000700 20438 
SWAGRO 002000 ) 1 3011 30138 3027 
SAR = = «177570 e0Sis e0Se $793% 
SWO = 000001 21178 
SWOO = 000001 21078 2117 
SwO1 = 000002 el06# e116 
Sw02 = OO0004 2l0Ss eis 

4659 4ua44 

3503% 
441S% 
46592 
5641% 
5888 
S9S6% 
6022% 
6062 

5640 5677 5765 

ies ee 
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sug3 = 000010 21048 = 2114 

= 000020 21038 2113 
SuOS = OO004O 21028 elle 
SwO6 = 000100 210le alll 
SwO7 = 000200 21008 2:19 
SWO8 = 000400 20998 +2109 
SWO3 = 001000 e0cse 2108 
Swi = go0od2 2libe 
SW10 = 002900 20978 
SW11 = O04000 20958 
SW12 = 910000 20958 
SW13 = O20000 e0d4e 
SWw14 = 040000 20938 
SW1S = 100000 20928 
Swe = OO0004 2115s 
SW3 = 000010 21l4e 
SW = O00020 2113s 
SWS = OOO040 21128 
Swe = 000100 ellis 
SW? = O00200 21108 
Su8 = DOO400 21098 
Sw = 001000 21088 
SXTRO 002024 3022 3023. «3024 «= 3026a = 3035 
SxT2_ OOOO 30348 3048 
SYNCEY 003332 35408 
SYNCeS 003426 35908 
SYNCOb 003522 36578 
SYNCe? 003652 37258 
SYNC31 O04300 39128 
SYNC32  OO442M 39708 
SYNC33 OO4SO2 40148 
SYNCSY DO4E26 40838 
SYNC35 004706 41198 
SYNC26 004730 41378 
SYNCS? 004752 41608 
SYNC4O 005016 42068 
SYNCH] 005052 42318 
SYNCY2 05074 42508 
SYNCY3 005124 4ueBSe 43038 

005216 43448 
SYNCYS 005300 43848 
SYNC45 005326 44098 
SYNCH? O0S412 44598 
SYNCSO O0S455 44938 
SYNCS1 005534 4s40s 
SYNCS2 005630 45968 
SYNCS3 005704 46338 
SYNCSS 005774 46838 
SYNCS6 47118 
SYNCS? 47368 
SYNCBO 006114 47658 
SYNC61 006142 4BOUS 

006342 4857 48708 
SYNCS 06462 49286 
SYNC64 006510 ua49u 
SYNCES 006570 S001 8 
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S824 

2901 

5697 38=9S704 38=$709 

5783 5786 5790 

3277 3281 S446 
3495 
3303 3307 
3329-3333 

3355 3359 
1 3385 

3407, 3411 

3613 3617 3620 
3684 3688 3695 

5714 

3450 

3624 
3698 

5718 

3455 

3702 

5722 

3459 

3707 

5726 

3464 

5729 

3468 

5732 

3473 
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TST31 904274 3888 «8639098 §= 3925 )= (3928 
TST32 © OO4HI16 39678 3974 «= 3983 
T5733 OO4HED 3982 40058 «4024 «=: 4027 
TST34 © OD4BJ2 4035 «40798 «= 4093S: 4097 
TST3S © OO4E70 40B7, 44a 4123 
TST35 004716 yl22 41338 4142 
T5137? OON740 ui41 41568 «4162 «4170 
TST¥ 001270 2697 27118 = 2718 
TST4¥O — OOSO4 4165 S028 «42114214 
TST41 — OOSO44 W217 429 = 4036 
TST42 — O0S066 W235 4OuBe 
TST43 005104 42798 «4890 «42934297 

431743398 «43514355 
TSTH5 4364 43798 4388 
TST45 005310 4387, 4404s 44164419 
T5147 u4i2 «44478 «4465 44GB 
TSTS 001312 2722 «2738 e743 
TST5O0 © O0S434 4464 44878 4500 4505 
TST51 005476 y496 «45098 «45534557 
TST52 005612 454445908 «= 4603 «4606 
TSTS3 005660 4609 «46268 «= 46354643 
TST54Y 005724 4636 46588 4654 4668 
TSTSS 005765 4667 46B18 = 4687 
TSTS6 —-O06004 4u7068 = 4715 

 T5T57 006032 W714 «47298 «47404744 
(TST OO134 e7u7, a7bSe = 2771 
| TST6O 006102 4747447618 «4770 
TST61 006126 u769. «4008 «= «4811-4814 
TST62 006166 yB08 «648378 «4879 =: 4883 
TST63 006436 4904 «49228 «= «4932 
TST6Y 006472 4931 «49448 «4954: yas 

1 TST6S 006532 u957 «49918 «65008 «= S016 
TST65 006702 S034 s 5057 
TST67 906734 5055 50808 5089 

1517 001350 2769 «= 27Bee §= 2788 
115770 006764 5088) S1i4e «5125 = 5131 
T5171 O46 5138 «51618 «5171-5175 
TST72 07104 5168 4 S200e =Se14 = 5217 
15173 007154 Sell Sele §=65253 «S257 
TST74 20 Sopis 5204 5297 
TST75 007274 5291 S3e38 $332 495335 
15176 53698 5381 5384 
1517? 007416 en CS 
TYPDS = 104410 6105s 
TYPE = 104400 5807 «5814 5843 S8% 
TYPOC = 104402 $813 61028 

| TYPON = 104406 61048 
TYPOS = 104404 61038 
16? 007302 S325 53378 
167A =: 007310 S3ope = 5337 
1678 = 007314 $3318 5341 

| T67C 320 5331 53340 
171 =: 10120 Sb42 0 5ES18 

173 S44? 954588 
UDPARO= 177660 22376 

3932 

4036 
4100 

$339 

$991 

H11 
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3940 

4041 

4365 

4S68 

4892 

$024 

5139 

5343 

6067 

3948 

4044 4055 4058 

4571 

4898 =: 4805 

$035 

5347 

61018 

4062 
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38528 36608 36638 38728 38818 38908 
001122 24878 

SBODAT 001126 24898 
SCHARC 011174 S906 S913. S922% 59278 
SCMTAG 001100 24754 
SCM1 = 000003 25018 25028 25038 2504s 
SCM2 = 000006 2501s 25028 25038 2504s 

' $CR3 = 000003 24998 2501 
, SCH4 = OO0004 2s04¢ 2505s 25068 25078 25088 
, SCRLF 001173 25098 S896 5930 
($pgiKk 011642 6033 6067 #®6075% 
| $D0RGN 010742 5839 «S84S~—tsé«S'@S 1 8B 
; SOTBL 011632 6036 60718 
SENDAD 0107 e462 «= « SB478 

| SENDCT 010712 Sauie 
| SENOMG 010746 5843 ses3s 
| SENULL 010760 sesss 
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UDPAR2= 177664 22398 
UDPAR3= 177666 ec40s 
UOPRRY= 177670 2e418 
UDPARS= 177672 ectes 
UDPARG= 177&74 22438 

= 1776 2c44s 
= 177 eclSe 

UOPORI= 177622 22168 
UDPDRe= 177624 22178 

= 177626 22188 
UOPDRY= 177630 22198 
UOPDRS= 177632 eects 

= 177634 eeelt 
UOPOR7= 177636 eeeek 
UIPARD= 177640 2cebs 
UIPARI= !7764e2 22278 
UIPAR2= 177644 ecebs 
UIPARS= 177646 e2e9s 
UIPARY= 177650 22308 
UIPARS= 1776S2 22318 
UIPARb= 177654 223e8 
UIPAR7= 177656 22338 
UIPORO= 177600 2204s 
UIPDR1= 177602 2c0Ss 
UIPDR2= 177604 2c0bs 
UIPDR3= 177606 22078 
UIPORY= 177610 2c08s 
UIPDRS= 177612 2c09s 
UIPDR6= 177614 22108 
UIPOR7= 177616 eells 
USESTK= 0006 20448 
USP =) 20788 
XORRO  O02064 3043 3044 304S 30478 3071 

27898 
32068 
32828 
33728 
34698 
38298 

27968 
32178 
32H8 
33768 
34748 
38368 

28138 
32208 
32988 
33828 
34788 
38458 
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DEKBAB.P1! CROSS REFERENCE TABLE -- USER SYMBOLS 

SEOP 010662 $8338 
SEOPCT 010704 $798 S803% S8388 S842 
SERFLG 001103 24788 
SERMAX 001115 24848 
SERPSW 001176 eSil# 366S5*% 3690 3692 4169% 

001116 24858 
TB Q0l20e 25308 

SERTTL OOllie e48ee 
SFILLC 001150 24978 #865899 $930 
SFILLS 001147 24968 $930 
$ 001120 24868 
§GCDAT 001124 24888 
$GETY2 010722 S844e 
$HD == 000002 2036 
SICNT 001104 24798 $796 S800%  S80ex 
SITEMB 001114 24838 
SLF 001174 25108 $5$930 
SLPAOR 001106 24808 
SLPERR 001110 e4B1s 
SNULL 001146 e49S5@ $901 5930 
SNWTST= 00000! ebe98 2631 e6Sis 2653 e6768 2678 e70i8 2703 e7ebs 862728 27568 2758 27738 

ne 27978 ora 28208 : eos BAS e8S38 B61 3isce 3154 32578 2253 

sees 3055, 3293" 74h, eG, RLS ER, HES HBT, 3b » 8 
8 40468 4048 41028 4104 41258 464127 4144s 864146 41818 4183 42218 

4223 42388 4240 42SSe 42S 43228 4324 43678 4369 43918 439 4Y4°Sg 4431 
44708 4472 4S08e 4510 4S768 4S78 46138 4615 46488 4650 46708 4672 46928 
4694 47178 4719 47508 4752 47908 4792 48!6e 4818 491S# 4917 49348 4936 
49618 4963 50378 5039 60708 5072 Si0e8 5104 51508 5152 51898 5191 S2c98 
S231 Serls $272 $3078 5309 $3588 5360 53948 53956 S43e8 5434 S471 547 
$S078 5509 SS36%8 5538 SSS48 SSS56 $5738 S575 $5898 5591 S624% S626 S66 
5668 S7488 5750 

SOCNT 011422 5963% S5992ex 60058 
O114e4 $958% S96e# S967 5970% S981% 60078 

; SPRSS 001100 24768 48S6 $793 S835% S836% 5853 
SQLES 001172 2eS08¢8 

SERGE U 6106 
SRODECS sHHHEts 6106 
SROLIN= x¥eexe U 6106 

2 eetEHE U 6106 
SREGAD 001152 24998 
SREGO 001154 eSOis 4166% S005* SSlix  SBle ‘ 
SREG] 001156 250e8 
SREG2 001160 25038 
SRTI 005610 4533 45708 

| SSAVRES xe4e2% U 106 
§SETUP= O00024 e42e88 S8e0s 5635 
SSTUP = 177777 e4e8s S8e0s 
SSVPC = 000204 e4608 2465S 
SSWR = 160000 20368 508 2640 ebb2 2687 e7le2 2737 2766 2783 2807 2830 28Se 2870 

3171 64 3230 3316 3342 3368 3334 34el 3531 3586 3724 3779 3656 
3910 396 4006 4080 4415 nee 4157 deg3 ds 4543 4589 dz 38 

4923 4945 4992s S049sts«éS3088. $118 $162 = S201 Seve Se8e S$3e4% 5370 S40S 
S445 5483s S516 SS44 S562 5579 #45601 S640 43=— S676 =—ss«S764%) = S828 =—Ss $835 S846 



DEKBAB.P11 

$TKB 001140 
STKS 001136 
STMPO §86© O01 162 
STMP1 001164 

STMP2 001166 

$TMP3 001170 
TN = O00011e 

STPB 001144 
STPFLG 001151 

| STPS 001142 
SIRE 011652 

POP 11°70 CPU DIAGNOSTIC PART } 
CROSS REFERENCE TABLE -- USER SYMBOLS 

1 MACYL1 27(732) 

S284 S518 
3018 3900 
Yi 4i64 
W762 «4801 
Si16% 511? 
Sua4e 5485 
4007-4641 

g0 $370 
S565% S566 

2036 2629 
2701 e7les 
27838 2788 
2855 2857 
3277-3280 
3323 339 
3371 3375 
34218 3520 
3595 3616 
3684 3688 
3748 ©. 3756 
3940 3948 
Woe4 4027 
4087 4093 
41394141 
4207 4211 
ueS0 «4051 
4u3408 = 4344 
4388 «4391 
u4gS 4468 
usu «4553 
4610 4613 

4670 
47308 4736 
4790 «48018 
yeaa 4892 
4yg4g =: 4950 
sos4 5035 
5089 «= 102 
S165 = 5168 
Seu = S247 
S324" 5327 
S378 5381 
Suse S455 
Ss2l $522 
5568 5570 
S6e4 = Sbu0e 
5704 5709 
577g 5783 
yeu2 = 4843 
se79 «$930 
4838 4839 
se34 = 60858 
6102" 61038 

Kil 
Q3-NOV-76 11:18 PAGE l4e 

5917 

61068 



POP 11/70 CPU DIAGNOSTIC PART 1 MACY11 e7(732) 
CROSS REFERENCE TABLE -- USER SYMBOLS DEKBAB.P11 

STRPAD Q1167e 
STSTNMN 001102 
STYPBN= X#XHEX 
STYPOS 011426 
STYPE 010764 
STYPEC 011130 
STYPEX 011176 
$TYPOC Olle24 
STYPON 011240 
$TYPOS 011200 
SSGETY= 000000 
SSTN = 000105 

$STPS 006422 
$$TRP = O00002 
SOFILL O1i423 
. = 011706 

U 

—— 

61008 

59178 5918 

Lil 
Q3-NOV-76 11:18 PAGE 143 
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DEKBAB.P11 CROSS REFERENCE TABLE -- MACRO NAMES 

COMA 36738 
COMAA 4388 

6 
COME 39278 3928 40S78 4058 

ME 3 

42928 4297 
CONHH $7138 $714 
COMI 43518 

COMMEN le = 24278 
COMMM $7318 5732 
COMN 51718 
COMNN S7408 8 =6S741 
COMO S2S38 

Com 56178 
COvy 56108 
COMZ 6 S558 . 
Doc 201] 2538 2539 e540 e5¥2 2543 e545 257 

DOCEXP e20ll# 2538 2539 2540 eS42 2543 2545 2547 

ENOCOM 1s 9 c42e78 
ERROR 204Se 
ERRORD 20118  c646 2666 2672 2632 2698 2717 2723 

2549 
eS74 
2604 

e549 
e574 
2604 

274. 
2937 
3lee 
3244 
3345 
3489 
3617 
3784 
3925 
4093 
4318 
4567 



DEKBAB.P11 

4668 
4932 
S174 
S418 

4BB6 
4954 
S214 
5456 

POP 11/70 CPU DIAGNOSTIC PART 1 MACY11 e7(732) 
CROSS REFERENCE TABLE -- MACRO NAMES 

4715 
4958 

N11 
Q3-NOV-76 11:18 PAGE 146 

474G 4770 
$020 $024 
S294 5296 
5S$eS S551 
5717 $721 

2724 2743 
2926 2938 
3108 3123 
3240 3244 
3333 3345 
3455 3459 
3613 3617 
3759 3784 
3889 3925 
4062 4093 
4308 4319 
4563 4568 
4748 4770 
5020 S024 
5294 $297 
S525 5551 
5718 S722 

4014 4083 
4540 4596 
5164 5208 

4084 4120 
4597 4634 
S203 5247 
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POF i 7O COU OIRGNOSTIC PART $ MACYS1 E7732) O3-N2"="6 11:18 PAGE 147 
DEXBAB. Pil CRISS REFERENCE TABLE -- MACFO NAMES 

S
S
G
 

c
u
 

err
r 

ere
r e

a 
an 

nna
 n
ac
e 

é 

ls ec4278 2629 = 261 2676 = 2701 e726) 8=6e7S56—i2779—s2797—eB2DCBHSSBS93152 02s: 3257 

nee ta ee —_ 

| AeA
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| CEKBAB.P1) CROSS REFERENCE TABLE -~- MACFO NAMES 

3283 3309-3335) «3361 = 3387) 133520 »«= 9870, S(3827 
woz 4125 44441221) 42343554522 4367 
445 467046924717, 47504789816 48TS§ 4834 
S229. Se70, S307) S358 «= S394 0 Sh32 S47] 5807 = S536 

PUSH le e4e7e 6021 
SA.EAD «= enlis 
Sc PE 8 
SETTRA 609es 6102 6103 6104 6105 
SETUP Is c4e78 
SKIP le 24278 2645 2671 2697 e722 274? 2769 279e 

332 3358 3384 3410 3565 3623 3706 3748 

‘ le ee78 
SPACE 24278 
STARS le 24278 e440 2466 2514 2531 eb22 2629 2638 

1 2726 2738 e751 2756 e764 2773 e78l 2797 2805S 
3152 3169 c 3262 3283 3288 3314 
319 3547 3551 3570 3584 
3805S 3821 3837 3864 3873 3882 3308 
YO 4078 4102 4113 4125 4132 4144 41SS 4174 
4247 4¥osc 4278 4322 4338 4367 4378 4391 4403 

4528 4589 4613 4625 4648 4657 4670 
4760 4774 4778 4783 4787 4790 4799 4816 4836 
491 4990 5047 S062 S066 5070 5079 5 
5160 S179 5186 5189 199 1 S229 S240 

‘ TYPOCT ls e4278 S812 
5807 

SIUT 201i8 3542 3338 3659-3726 3971 4015 4084 4120 
304 4410 4460 4494 4541 4597 4634 

49e9 «4950s S002 2S S0S3) S08S)=SsssS119s 5165S S209: S247 

SSYNC ec0ils 3540 3590 «36570-3725 3912 3970 §=64014 = 4083 
4285 4303 4344 4384 4409 4459 44939 4540 4596 
4870 §6=6—49e8 = 4949—ss« S000. SO0S2 S084 5118 = $164 5208 

1s e4278 2629 8 2651 2676 2701 e726 = ek756 2773 
3e83 9309) 3335) 33861 3387 8 8=63413 35e0 3570 3627 
4102 41254144 4181 4221 4298 4255 4322 4367 
4648 4670 4692 4717 4750 4790) «6894816 4915 4934 

ee ee ee eee ee _— ee 
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POP 11 70 CPU DIAGNOSTIC SART 1 MACYII 271732) 

ee ee ee 

DEKBAB.P1) 

229 
§SSET 60528 
$SSKIP 18 

3332 
4217 
4808 
S45S 

-EQUAT 18 
. HEARCE 18 
KT) 1s 
. SETUP 1s 
~-SKRHI 18 
-SWRLO cOl18 
-SACT! 1s 
.SCRIC ls 
.ScMTA ls 
- $0820 1s 
- $0820 18 
.SOIV ls 
. SEOP 18 
. SERRO 18 
. SERRT is 
. T | 
. SPOLE 1g 
. SRAND 38 
. SRODE 1s 

_ - $RO0C 18 
. SREAD 18 
- SSAVE ls 
- $SB2D re } 
- $5820 ls 
. SSCOP 18 
-$SSIZE 18 
- $SUPR 18 
. STRAP ls 
.STYPB 1s 
-STYPO 1s 
-STYPE 1s 
$TYPO 18 
1179 18 

03-NOV-76 
CROSS REFERENCE TABLE -- MACRO NAMES 

6076 

6008 
58208 
$930 
2037 

5857 

$432 

2722 
3623 
4412 
S056 
sses 

Dle 
11:18 PAGE 149 

S471 

2747 
3706 
4464 
soge 
5605 

$573 

2839 
4035 
4636 
5259 

S624 

3254 
4122 
4714 
S346 

S6E6 

3280 
414] 
4747 
$378 
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DEKBAB.PL1 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

mOC Fe 2917 3857 - ROD Sit 3543 3556 3781 3787 3736 3808 2815 3824 3831 3840 33847 3867 3876 3885 . 
4218 4542 4546 4561 5889 5989 5969 

RSL e3ss 
ASLB 6046 
ASR 23e 
ASRB 5003 
BCC 2645 2670 2310 2959 30le 3025 3061 glet 3134 3146 6047 
BCS 2641 2671 2689 2714 2872 2884 e899 2924 2936 2947 2971 2986 2998 3046 3081 

3094 3106 3558 3600 3706 3797 3858 
BEQ 2768 27 2816 2832 2853 2875 2887 2897 2908 2934 2945 2984 2996 3010 3033 

3CS3 3104 3119 3173 3185 3192 3204 3ell 3223 3231 3235 3239 3243 3250 3254 
3265 3270 3276 3280 3292 32% 3302 3306 3318 3322 3328 3332 3344 3348 3354 
3358 3370 3374 3380 3384 3396 3400 3406 3410 S445 3449 3454 3458 3463 3467 
3472 3476 3481 3485 3490 3494 3598 3605 3607 3623 3672 3691 3693 3737 3748 
3783 3789 3802 3811 3818 3827 3834 3843 3850 3861 3870 3879 3888 4018 4023 
4092 4096 4122 414) 4165 4217 4235 4307 4317 4348 4359 4364 4599 4602 4747 
4769 4808 4931 $023 S034 S056 S088 Slee 5168 Sell 5338 S342 5346 5378 S412 
23ee 5550 5570 5585 5605 S654 5692 5696 5703 5775 5797 580 S845 $892 5925 

BGE 2810 2838 
BGT 2769 e791 5839 5993 6055 
BHI 27el 2741 
BIC 3030 4346 4363 4806 4875 5029 S030 5652 $773 S836 $983 . 
BIS 3iGe 3800 3809 3816 38eS 3832 3841 3848 3868 3877 3886 4635 5031 5988 5989 

BIT 3077 3690 3632 4121 4903 S022 
BITB 4495 4498 $913 
BLE 2766 2792 
BLOS 2644 2722 2739 
BLT 2767 2609 2839 2854 5904 5994 6038 6054 
BMI e642 2715 2747 2874 e886 2907 292k 2944 2956 2968 3022 3043 

3091 3103 3131 3143 3662 3663 4087 4387 4412 4496 4499 4S62 4636 4657 4714 
4739 4743 4882 4957 S250 5291 S4SS 5491 604S 

BNE 2786 2815 2833 2865S 2922 2357 2969 3023 3044 3066 3079 3092 3132 3144 3177 
319% 3°15 3566 3609 3616 3667 3687 3755 3921 3924 3937 4031 4035 
4040 4051 4054 4163 4210 4289 4315 4380 4414 4555 4609 4638 4642 4810 4857 
4887 4891 4304 4953 5015 5019 5124 $130 $138 $170 S213 SeSe $380 
5414 5493 5609 S616 S795 5739 S886 S834 $900 5914 $921 5984 6043 

BPL e665 e691 2746 2933 2983 e995 3009 3058 3065 3118 3897 3947 4464 4865 
4878 4897 4902 $331 S880 $918 5982 3 6089 

BR 3594 37 3729 3915 3916 4282 4283 4543 4S44 4552 $801 5808 $815 5882 5897 
5307 5916 533 5960 975 5996 6040 6057 

BVC 2696 2716 2923 2970 3120 
ByS 2643 4 2740 2873 2885 2898 2909 2935 eSt6 2958 2985 2997 3011 3024 

3045 3069 3080 3093 3105 3133 3145 3599 
ccc 2639 2685 e7il 2736 2765 2829 2893 2918 3019 3589 $701 
CLC 2981 3704 
CLN 2931 2981 2993 3056 Be 3116 4560 
CLR 2871 e880 e892 2904 2915 292 2941 2%e 2964 2976 e991 3003 3017 3029 3038 

3051 3074 3086 3039 3111 3126 3139 3170 3174 3189 3193 3208 3ele 32e6 3227 



POP_ 11.70 CPU DIAGNOSTIC PART 1 MACYI1 27(732) 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS DEKBAB.P11 

eLR8 $206 
CLV 3116 
CLZ 287. 
cP 3142 

INC edt3 

Fle 
O3-NOV-76 11:18 PAGE 1S2 

3141 3658 
3301 3305 
3399 3405 
3604 3608 
4039 4053 
S014 $018 
$377 5379 
S804 6053 
S584 $891 
3381 3352 
3887 S082 
4452 4453 

2724 2743 
2326 2938 
3108 3123 

a) 3244 
3333 3345 
3455 3459 
3613 3617 
759 3784 

3889 3925 
4062 4093 
4308 49319 
4563 4568 
4748 4770 
$020 5 
5234 5297 
5525 $551 
$718 S722 

3175 3183 
3436 3439 

3601 
4133 4156 
4491 4S29 
4927 4944 
S444 S482 

3234 e 
3665 3670 
3814 3823 
3935 3938 
4007 = 40 
4082 4089 
449 4280 
4451 44S4 
4533 4534 
4660 4661 



- 

DEKBAB.P11 

4731 
4844 
4874 
5004 
S204 
5372 
$516 
$581 
S680 
5768 
5901 
6025 
6086 

MOVE 3057 
S967 

NEG 3333 
NOP 3554 

4344 
S0Se 
S647 

RESET S846 
ROL 2%7 

3499 
3536 

; ROLB 47193 
ROR rs 
RORB 5012 
RTY S646 
RTS 4663 

| RTT 3550 
S8c 234 
Scc 2869 

3128 
C e661 

SEN 2738 
+ SEV 2688 
SEZ 2713 
Soe 42987 
SUB 3130 
SRAB 3008 
SxT 3021 
TRAP 5739 
TST 2883 

4306 
4956 
6087 

TSTB 4386 
XOR 3042 
-ASCII 2508 
-ASCIZ 2510 
BLK 
-BYTE 2477 

' .OSABL = 2011 
-ENABL 1 
ENG 6107 
- ENOC 2031 

2484 

2428 

POP 11-70 CPU DIAGNOSTIC PART 1 MACY11 271732) 

2495 

2440 

Gle 
O3-NOV-76 11:18 PAGE 153 

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

2497 

2463 

4802 4803 
4854 4855 
4948 4951 
$083 5117 
S284 5285 
S447 S449 
SS46 S562 
5641 S642 
$736 $737 
5811 S812 

7 5998 
6062 6063 

588s $911 
6051 6060 

4160 4206 
4633 4683 
5374 5408 

3431 3432 
3507 3508 
$978 5980 

3557 5028 

2392 3006 

3856 4547 

4033 $000 

3249 3606 
4656 4742 
5794 5796 

2498 S8sS 

2465 2467 

3040 

4871 

3055 

2499 

3075 

600S 

eS04 

3088 

2508 

3101 

4216 
4881 
6042 

2514 

3115 

4288 
4896 
6052 

2515 



DEKBAB.P11 

BD
A 

ie
 

Bs
 

ach
 

4098 

F 

POP i1/70 CPU DIAGNOSTIC PART 1 MACYI1 er(732) 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

Hle 
O3-NOV-76 11:18 PAGE 154 

2646 2650 
268 2686 
e7e e725 
758 2764 

27% 2797 
289 2830 

0 e861 
2939 2940 

9 3036 
3124 3125 
3187 3188 
3233 3234 

2 3263 
3289 3290 
3316 3320 

6 3347 
3373 3376 
3402 3403 
3452 34S6 
3487 3488 
3560 3561 
3611 3612 
3656 3658 
3704 3707 
3749 3757 
3799 3800 
3845 384 
3883 3889 
3333 3934 
3383 3984 
4036 4037 
4078 4079 
4114 4115 
4144 4145 
4182 4183 
4223 4228 
4251 4256 
4304 4309 
4356 4357 
4390 4391 
4427 4430 
4486 4487 
4S40 4541 
4589 4590 
4626 4627 
4659 4665 
4693 4694 
4736 4737 
4766 4770 
4809 4B l2 
4889 4890 
4923 4928 
4958 4959 
S0eS 8 §=6.- $02 
S063 $067 
5104 5113 



POP_ 11/70 CPU DIAGNOSTIC PART 1 MACY1I e7 (732) 
CROSS REFERENCE TABLE -- PERMANEN DEKBAB.P11 

-EQUIV 

- EVEN 
IF 

SYMBOLS 

5140 S141 
5177 $180 
Seee See? 
S267 S271 
5308 $309 
$348 S349 
S386 5388 
S4e4 5430 
5468 S472 
S508 $509 
S543 SS44 
5572 5573 
5606 Sole 
5651 S655 
5700 $701 
$730 $731 
5778 5781 
5828 5830 
6009 6077 

2071 2072 
2114 ells 
2198 2199 
2420 24el 

2440 2462 
2640 2645 
2685 2687 
2725 2726 
2769 e771 
2807 esie 
2843 2845 
2901 2902 
2989 3000 
3083 3084 
3171 3178 
3219 3220 
3254 3255 
3282 3283 
3311 3314 
3342 3345 
3372 3375 
3402 3407 
3456 3459 
3491 3492 
3562 3563 
3613 3614 
3673 3675 
3707 3708 
3760 3761 
3812 3813 
3859 3860 
3893 3908 
3954 3966 
4014 4024 
4056 4058 

Ile 
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S145 S148 
5197 $190 
$230 Se3l 
S272 5280 
S322 5323 
$352 $356 
5392 $395 
5433 S434 
S473 S481 
5514 S515 
S547 5548 
S574 5575 
S613 S620 
5658 5659 
5704 5707 
5733 5734 
5782 S784 
$832 S835 
6086 6089 

2073 2074 
2116 2117 
2200 2408 
2422 2423 

2464 2466 
2647 2650 
2693 2634 
2728 2735 
2772 2773 
2813 2816 
2850 2852 
29le2 2913 

1 3014 
3096 3097 
3179 3181 
3223 3224 

6 3257 
3285 3288 
3316 3319 

6 3349 
3376 3381 
3408 3410 
3460 3464 
3495 3496 
3566 3567 
3617 3618 
3677 3680 
3709 3711 
3763 3777 
3819 3820 
3862 3863 
3910 39le 
3%8 3970 
4025 4027 
4060 4062 



POP 11/70 CPU DIAGNOSTIC PART 1 MACYI1 27(732) 
DEKBAB.Pil 

- IFF 

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

4098 
4137 

4101 
414] 
4181 
4230 
4290 
4340 
4384 
4405 
4493 
4558 

4102 
414 
418 
423] 
429] 
4344 
4387 
4429 
4496 
4563 
4609 
4648 
4690 
4741 

4104 
Wat 
4235 
4293 

Jle 
O3-NOV-76 11:18 PAGE 156 

W113 4LIS 
Mra ste 
u303 «BOB 
U2% «4237 
yB9s «4597 
W353 «4555 
43304381 
44UE WYYR 
us03 «4S 
e684 9 
Well -4B13 
UBS? «YESS 
uea4 «OS 
474S 4747 
47a? «4790 
4870 «4871 
4909 «4912 
¥9S4 4955 

S020 «S021 
c0e2 «S066 
511s 8118 
B160 |B lb2 
B21 S24 
eG7 sb acg 
e504 8907 
B46 5347 
e397 E39] 
Bya4 8443 
64ug7 Su 
S526 «S29 
ecg? s«S70 
bos = s«Be10 
Sess. «S658 
67048707 
e799 E7UL 
6794 «S785 
530 «8g 34 
6039 ~—«B091 
2532 2623 
SEE? 6 BEB 
5702 ©8703 
5749 3750 
S7g2 «5783 
5819 Be 
5g56 «BBS 
5914 2927 
301s 316 
3098 += 3109 
3180 3192 
3223 (3228 
3257 3868 
3585 3089 
3516 3319 

6 3349 
3376 43381 
3408 «411 
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3457 3460 
3492 3493 
3561 3562 
3610 3611 
3627 3628 
3630 3695 
3724 3725 
3761 3762 
3806 3813 
3854 3860 
3892 3893 
3943 3948 
3984 3985 
4036 4037 
4061 4062 
4100 4101 
4134 4138 
4170 4171 
4214 4215 
4238 4239 
4291 4292 
4324 4339 
4367 4368 
4413 4416 
4460 4465 
4504 4505 
4589 4563 
4604 4605 
4637 4639 
4665 4666 
4694 4706 
4741 4742 
4771 4772 
4812 4813 
488S 4888 
4916 4917 
4954 4955 
S016 5017 
5049 S0S2 
S089 5090 
$132 5133 
5164 5165 
5208 5209 
S242 S246 
S282 5287 
$323 $324 
5347 5348 
5383 5384 
5418 S419 
5459 S460 
S497 5498 
S534 $536 
5567 $571 
5601 S606 
5650 5651 
5695 5697 

3461 3465 
3496 3497 
3563 3564 
3612 3613 
3629 3655 
3696 3697 
3726 3738 
3763 3778 
3814 3820 
3861 3863 
33909 3910 
3349 3950 
3986 3987 
4038 4041 
4063 4064 
4102 4103 
4142 4143 
4172 4175 
4216 4218 
4240 4248 
4293 4296 
4340 444 
4369 4379 
4417 4418 
44665 4467 
4508 4509 
4567 4568 
4606 4607 
4640 4641 
4668 4669 
4707 4711 
4744 4745 
4775 4779 
4814 4815 
4889 4890 
4922 4923 
4956 4958 
5018 5020 

3 S057 
$091 S096 
5134 $135 
$169 5171 
Sele 5214 
5247 Ses! 
5288 5292 
$328 
5349 $352 
5385 5386 
5420 S4el 
S461 5464 
5499 SS 
5537 5538 
5572 5573 
5610 5613 

5659 
5701 5704 
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IFT 
IETF 
TIF 

. IRP 

-LIST 

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

$725 
5763 
5820 

S726 
S764 
S822 

$728 
$775 
$829 

$729 
$776 
5834 

$731 
$777 
5838 

Lie 
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$732 $734 
$778 $773 
S841 5853 

$828 $835 

2668 2675 
2771 2772 
2857 2858 
3225 3233 
3282 3283 

9 3330 
3372 3375 
3412 3413 
3589 3562 
3688 3695 
3813 3820 

Q 3948 
4093 4097 
4236 4238 
4416 4419 
4603 4606 
4740 4744 
4915 4932 
5102 $125 
5234 $297 
S456 S459 
5617 See 
5729 $732 

2502 e503 
2543 2551 
2574 2575 
2604 2605 
2651 2662 
2713 27e4 
2788 2789 
este 2843 
2%1 2973 
3148 3152 
3216 3e17 
3252 3255 
3293 3294 
3330 3333 
3371 3372 
3408 S411 
3468 3469 
3531 3540 
3620 3624 
3724 3725 
3804 3812 
3862 3863 
3948 3952 
4O44 4O46 
4123 4125 



DEKBAB.P1: 

- MACRO 

POP 11/76 CPU DIAGNOSTIC PART 1 MACY11 e7 (732) 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

4203 
4255 

Mle 
O3-NOV-76 11:18 PAGE 159 



Nle 
POP 11/70 CPU DIAGNOSTIC PART 1 MACYLi e7(732) O3-NOV-76 11:18 PAGE 160 
DEKBAB.P11 

4319 4320 4322 4340 4344 4345 

6105 6106 
. PAGE 2037 2466 es14 
REM 1 
REPT 2435 2501 2504 
~SBTTL oo3e 2163 2174 2188 2337 2429 

S 
TITLE 2026 
. WORD 2435 24Se2 2464 2476 2479 2480 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

#, DEKBAB. SEQ/SOL/CRF /FAGNUM/NL: TOC=DEKBAB. SML, DEKBAB.P11 
RUN-TIME: 78 100 15 SECONDS 
RUN-TIME RATIO: 280/194=1.4 
CORE USED: 36K (71 PAGES) 

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

4351 4355 4360 
4448 4453 
4553 4657 
4634 4639 
4711 4712 
4790 4801 
4905 4915 
S002 S008 
$089 $102 
5189 $201 
S288 S294 
5375 $381 
S471 5483 
$$51 S554 
S640 S644 
5726 5729 
5835 S846 

2442 2468 
3257 3283 
3891 3952 
4429 4470 
4960 4961 
S471 5507 
6093 

e4Be 2485 
eSi2 3911 
6007 6106 
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