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OPERATING INSTRUCTIONS tu
 

oO
o 

JSE NORMAL PROCEDURES FOR LORDING ABSOLUTE BINARY TAPES. 

2.1.2 NORMAL START 

THIS IS THE PROCEDURE FOR NORMAL PROGRAM RUNNING (1.E., 
STARTING WITH TEST 1 AND EXECUTING ENTIRE DIAGNOSTIC:. 

LORD _ADDRESS = 200 
START 

2.1.3 SUBTEST START 

THIS IS THE PROCEDURE FOR STARTING AT A SUBTEST OTHER THAN 1. 

1. LORD STESTN (IN MAILBOX SECTION) WITH THE NUMBER OF SUBTEST 
US ONE (IN OCTAL) FOR EXAMPLE, TO START AT SUBTEST 12C, 

LORD STARTING ADDRESS OF SUBTEST IN LOC. 216 

LOAD _RODRESS = ADDRESS OF SUBTEST 
START , 

2.2 SPECIAL ENVIRONMENTS 

THIS PROGRAM IS WRITTEN TO COMPLY WITH ALL THe REQUIREMENTS 
OF THE APT INTERFACE SPECIFICATION. IT WILL RUN UNDER APT 
IN EITHER QUICK VERIFY, PROGRAM OR RUN-TIME MODES. 

THIS PROGRAM IS WRITTEN TO COMPLY WITH ALL OF THE REQUIREMENTS 
OF PROGRAMS TO RUN UNOER THE ACTII MONITOR. 

2.3 PROGRAM OPTIONS 

THIS PROGRAM IS INTENDED TO BE_A BASIC PROCESSOR TEST. 
IT IS INTENDEO TO BE THE LOWEST LEVEL DIAGNOSTIC RUN. 
IT PROVIDES FOR NO SELECTABLE OPTIONS. 

IN ORDER THAT THE TEST BE RUNNABLE ON A PROCESSOR WITHOUT A 
TELETYPE, IT IS POSSIBLE 10 SUPPRESS THE END OF PASS MESSAGE. 
IF NO TELETYPE IS AVAILABLE, ALTER THE BYTE, SENVM, WHICH 
IS LOCATED IN THE APT MAILBOX. SETTING SENYM TO 4Q(8) WILL 
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19: SUPPRESS ALL CONSOLE OUTPUT. 
iaé THE EXACT LOCATION GF THIS BYTE CAN BE FOUND IN Tre SYMBOL 
13 TASLE AT THE END OF THE LISTING. 
4 

19s . 
96 2.4 EXECUTION TIMES 

139 
"36 THE DIAGNOSTIC COMPLETES ONE PASS IN LESS THAN 1 SEC. 
3s THE PROGRAM WILL RUN CONTINUOUSLY UNTIL EXTERNALLY HATED. 

252 3.0 ERROR INFORMATION 
SS mer mmnnnernnnnnnn 
3c 3.1 ERROR TYPES 
BBR nee een 
365 
208 THERE ARE TWO BASIC TYPES OF ERRORS IN THE DIAGNOSTIC. 

FUNCTIONAL ERRORS 

THESE ARE ERRORS WHICH REPRESENT A MALFUNCTION OF AN 
INSTRUCTION OR SEQUENCE OF INSTRUCTION. (E.G., THE PROPER 
CONDITION CODE NOT SET OR IMPROPER RESULT OF AN ARITHMETIC 
OR LOGICAL OPERATION). 
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3.1.2 SEQUENCE ERRORS 

20 
z] THE RESULT OF @ TESTS BEING EXECUTED OUT OF SEQUENCE. (E.3. 

zee WILD MACHINE OR IMPROPER BRANCH OR JUMP). 

ey 3.2 ERROR REPORTING PROCEDURES 

226 
227 THE DIAGNOSTIC RESPONDS TO THE DETECTION OF ALL ERRORS BY 
208 STORING CERTAIN INFORMATION IN MENORY AND HALTING THE PROCESSOR. 
229 THE INFORMATICN STORED IN MEMORY CAN BE USED BY THE OPERATOR 
53 TO IDENTIFY THE ERROR DETECTED. 

32 CERTAIN FAILURES WILL CAUSE THE PROESSOR TO HANG. 
232 THIS TYPE OF FAILURE IS INDICATED IF THE PROGRAM 
eM O0ES NOT PRINT ITS END OF PASS INDICATION WITHIN A REASONABLE 
235 AMOUNT OF TIME. (FIRST MESSAGE SHOULD APPEAR WITHIN 1 SEC.) 
2% 3.3 ERROR DESCRIPTOR INFORMATION 
c oewnwa o-_a -_—_ ae = 

238 
229 THE DIAGNOSTIC MAILBOX HOLOS THE ERROR INFORMATION NECESSARY 
34C TO IDENTIFY THE DETECTED ERROR. THIS INFORMATION HAS BEEN 
E41 DESIGNED FOR COMPLIANCE WITH THE APT TO DIAGNOSTIC INTERFACE 
Eve SPECIFICATION. IT IS THE PRIMARY MEDIUM FOR IDENTIFYING ERRORS. 

244 3.2.1  SMSGTYP 



3.2.2 

3.2.3 

3.2.4 

3.4 

4.0 

“HIS LOCATION IS INCREMENTED FROM ZE80 10 ONE BEFCSE "HE 
PROGRAM COMES TO A PROGRAMMED HALT. IF THIS LOCATIoN IS 
NOT ONE, THEN THE DIAGNOSTIC HAS COME TO AN UNPROskAMMED 
HALT. CHECK THE STACK AND PC FOR A CLUE TO THE CAUSE. 
SUSPECT A TRAP. 

THIS LOCATION IS LOADED WITH A NUMBER BEFORE A HALT IS EXECUTED. 
ATED WITH EACH PROGRAMMED HALT HAS A UNIQUE NUMBER ASSOC! 

CH HAS BEEN 
s) 

IT WHICH CAN BE USED TO IDENTIFY THE ERROR WH 
DETECTED. 

i 

THIS LOCATION IS INCREMENTED FOR EVERY COMPLETE PASS OF 
THE DIAGNOSTIC. MONITORING THIS LOCATION WILL INOICATE WHETHER 
OR NOT THE PROGRAM IS HUNG. IT WILL ALSO INDICATE THE 
NUMBER OF SUCCESSFUL PASSES COMPLETED BEFORE THE ERROR HALT. 
A HIGH PASS COUNT MIGHT INDICATE THAT THE ERROR HALT IS 
ASSOCIATED WITH AN INTERMITTANT FAULT. 

STESTN 

THIS LOCATION IS INCREMENTED IN EACH NEW SUBTEST. THIS 
SHOULD INDICATE THE TEST BEING EXECUTED WHEN THE ERROR WAS 
DETECTED. THIS LOCATION IS ALSO USED TO DETECT A SEQUENCE ERROS. 

ERROR IDENTIFICATION 

BECAUSE OF THE OVERHEAD ASSOCIATED WITH EACH HALT IN AN 
APT COMPATIBLE PROGRAM THE SEQUENCE CHECK CODE WILL SHARE THE 
ERROR HALT OF FUNCTIONAL ERROR WITHIN EACH SUBTEST. 

I NUMBER 
OF THE LAST TEST SUCCESSFULLY COMPLETED. SEQUENCE ERRORS 
WHICH SHARE THE ERROR HALTS OF FUNCTIONAL ERRORS 
WILL ALWAYS BE REPORTED BY THE LAST HALT IN THE SUBTEST IN 
WHICH THEY WERE DISCOVERED. 

PROGRESS REPORT 

AT THE END OF EACH SUCCESSFUL PASS THE PROGRAM INCREMENTS THE 
LOCATION SPASS WHICH IS IN THE APT MAILBOX. THIS LOCATION WIL. 
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ALWAYS CONTAIN THE NUMBER OF SUCCESSFUL PASSES COMPLETED. 
SPASS IS RESET WITH EVERY RETART FROM LOC. 200. 

ADCITICNALLY, THE MESSAGE END OF CGKAR IS PRINTED CN THE CONSOLE 
TELETYPE AFTER THE FIRST PASS AND FOLLOWING EVERY YOOTH PASS 

IF _NO TELETYPE IS AVAILABLE, "ME CONSOLE CUTPLT MUST BE SUPPRESSED. 
(SEE SECTION 2.3) 

TROUBLE SHOOTING 

WHEN THE PROGRAM DISCOVERS A FAULT IT WILL HALT. TO DETERMINE 
THE CAUSE OF THE HALT, THE DIAGNOSTIC PROVIDES ERROR INFORMATION. 
THIS INFORMATION IS SiORED_IN THE APT MAILBOX AND IS THE PRIMARY 
SOURCE OF ERROR ICENTIFICATION. 

UPON FINDING AN ERROR, THE FOLLOWING PROCEDLRE SHOULD AID IN ISOLATING 
THE FAULT. 

CHECK THE MAILBOX 

1. SMSGTY THIS LOCATION SHOULD CONTAIN A 1. IF THE PROCESSOR 
HALTS AND THIS LOCATION IS ZERO, THEN THE PROCESSOR HAS COME 
TO AN UNEXPECTED HALT. FIRST SUSPECT A TRAP. CHECK THE 
PC AND IF A TRAP CHECK R& AND THE STACK FOR THE LOCATION OF 
THE FAILING INSTRUCTION. 

2. SFATAL THIS LOCATION IS USED TO HOLD THE NUMBER OF THE ERROR WHICH HAS 
OETECTED. EACH ERROR BEING CHECKED BY THE DIAGNOSTIC IS ASSIGNED 
A UNIQUE NUMBER WHICH IS STORED IN SFATAL WHEN THAT ERROR IS DETECTES. 

WHEN AN ERROR IS DETECTED, CHECK THE LISTING 70 SEE THAT THE ERROR 
NUMBER STORED IN SFATAL IS ONE WHICH IS DETECTED IN THE 
TEST WHOSE NUMBER IS IN STESTN. IF THERE IS A DISAGREEMENT THEN 
THE ERROR BEING REPORTED IS A SEQUENCE ERROR. STESTN CONTAINS 
ONE MORE THAN THE LAST TEST wHICH WAS SUCCESSFULLY COMPLETED. 

ION IS USED 3. STESTN THIS LOCAT I TO_INODICATE THE NUMBER OF THE 
TEST WHICH WAS SEING EXECUTED WHEN THE FUALT WAS DETECTED. 
STESTN IS USED IN CONJUCTION WITH SFATAL TO DISTINGUISH 
BETWEEN SEQUENCE ANO FUNCTONAL ERRORS. (SEE 2. THIS SECTION) 

4, S$PASS THIS LOCATION IS USED TO INDICATE THE NUMBER OF SUCCESSFUL 
PASSES WHICH THE DIAGNOSTIC HAS COMPLETED. THIS WILL GIVE AN 
INDICATION THAT THE DIAGNOSTIC HAS NOT JUST BEEN HUNG IN A LOOP 
Ferg LET IPE IS AVAILABLE TO REPORT THE PRINTED PROGRESS 

IF_AN ERROR HAS BEEN DETECTED SPASS WILL SHOW WHETHER IT 
WAS A_HARD ERROR DISCOVERED DURING THE FIRST TRY OR WHETHER 
ET WAS _TUFERMITTANT OR DEVERLOPED DURING THE RUNNING OF THE 
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000240 

co040C 

AHILE THIS DIAGNOSTIC 1S PRIMARILY INTENDED TO BE A FAULT DETECTION 
PROGRAM, PROVISIONS ARE MADE TO ASSIST A TECHNICIAN WHO MIGHT KANT 
TO USE THE PROGRAM AS A TROUBLE SHOOTING TEST. 

THE PROCEDURE FOR SCOPING A SUBTEST INVOLVES MODIFYING SEVERAL 
MEMORY LOCATIONS IN THE TEST ITSELF. THE PHILOSOPHY IS TO PROVIDE 
A SCOPING LOOP_WHICH WILL_INCLUDE THE CODE WHERE THE ERROR WAS DETECTED. 
THE LOOP IS SET UP SO THAT THE LOOP WILL NOT BE TERMINATED SHOULD 
THE ERROR INTERMITTANTLY DISAPPEAR. 

THE PROCEDURE IS AS FOLLOMS: 

1. DETERMINE WHICH ERROR IS TO BE SCOPED. USE SFATAL AND STESTN 
FOR THIS (SEE ABOVE) 

LOCATE THE ERROR ROUTINE IN THE LISTING. 

CLEAR THE RIGHT BYTE OF THE CONDITIONAL BRANCH INSTRUCTION 
PeEOE ATED WITH THE ERROR. (THIS IS MARKED WITH <====’S IN THE 

4. REPLACE THE INSTRUCTION FOLLOWING <MOV S8XXX,-(R2)) WITH THE 
SCOPING BRANCH PROVIDED IN THE LISTING COMMENTS. 

S. RESTART THE PROGRAM. THE PROGRAM MAY BE RESTARTED FROM THE 
BEGINNING OR FROM THE SUBTEST (SEE 2.0). 

6.0 LISTING 

vA 

TITLE MAINDEC-11-DGKAA 11/04 CPU TEST 
“ENABLE ABS 
STBOT=SO0 
“NLIST CND,MC,MD 
“LIST ME 
SCOPE=NOP 
R7=47 
Rb=%6 
PS=177776 
TPS=177S64 
TPB=177566 

.MCALL .SAPTHOR, .SAPTBLS, .SACTI1 
"SBTTL ACTI1 HOOKS 

+ EERE ELEELERE ERE RE ARREARS REAR EA SELES REL AEREEL ALE ERE EE RARRELE EAS ARARARERHTFRERE PIAL 

“HOOKS REQUIRED BY ACT11 
$SVPC=. -SAVE PC 



MRINDECSL1-Donhm }1 OH cPU TEST 
CGhARA.PL! fy 4OSKS 

415 oo00046 
416 O20C46 O1S264 
417 o000Se2 
4¥ig ga0aS2 Qgoog00e 
419 000490 
429 909300 
42) 
422 
“22 
424 
~25 000300 
4e6 900300 900006 
427 900352 990000 
428 o0C0304 900C00 
429 000306 000000 
430 000310 900000 
431 Q00312 90000 
432 000314 900000 
433 000316 9o00900 
434 0003220 
435 000320 oco 
436 000321 00c 
437 Q00322 oococe 
438 O00C3e4 oc00°0 
439 009326 coooca 
440 
44] 
4l4 2 
443 
Ly lgay 
44S 
446 000330 
447 
448 
44g 
450 
451 
42 
453 0003390 
454 000024 
455 009024 900200 
456 060044 
457 Q090044 900330 
458 000330 
459 
469 
461 
462 
463 00033 
464 0003 ooooce 
465 000332 000300 
466 0334 000002 
467 0336 000002 
468 000340 900000 
469 000342 000014 
479 000370 

GO1 
MQlyi) 27.72c' O5-OCT-76 14:01 PARSE 155 

246 
SENDAD s;1)SE7 LOC.YE TO ADDRESS OF SENEOT I GE 5 

"WORD O +:23SET LCC.S2 TC ZERO 
ne ;; RESTORE PC 

.SBTTL APT MAILBOX-ETABLE 

iv lalaelalelleleelellellelaeiaeiellaieleiiebeleicleleeiceiehieeleilaileiieidaiddiiddeiidiei AAAI 

EVEN 
SMAIL: ;;APT MAILBOX 
SMSGTY: .WORD AMSGTY ::MESSAGE TYPE CODE 
SFATAL: .WORD AFATAL ;:FATAL ERROR NUMBER 
STESTN: .WORD ATESTN :;TEST NUMBER 
SPASS: :WORD APASS ::PASS COUNT 
SDEVCT: .WORD ADEVCT ;;DEVICE COUNT 
SUNIT: .WORD UNIT ;:1/0 UNIT NUMBER 
SMSGAD: .WORD AMSGAD ;:MESSAGE ADDRESS 
$MSGLG: .WORD AMSGLG ;;MESSAGE LENGTH 
SETABLE: ::APT ENVIRONMENT TABLE 
SENV: .BYTE AENV  ;:ENVIRONMENT SYTE 
SENVM: (BYTE AENVM ;;ENVIRONMENT MODE BITS 
SSWREG: -WORD ASWREG ;:APT SWITCH REGISTER 
SUSWR: .WORD @USWR ::USER SWITCHES 
SC>UCP: /WORD ACPUOP ::CPU TYPE, OPTIONS 
+ % BITS 15-L1=CPU TYPE 
x 11/04=01, 117/0S=02, 11/20=03, 11/40=04,11/45=05 
% 11/70=06,PD9=07, G=10 
ri BIT 10=REAL TIME’ CLOCK 
% BIT 9=FLOATING POINT PROCESSOR 

- BIT B=MEMORY MANAGEMENT 
SE TEND: 
_MEXIT 
“SBTTL APT PARAMETER BLOCK 

5 REA KERLER ELE EE EE RHEE EEE REE AERA ERA AER RARER ERE RAEEARRRAEREEER PERKS ERTL EEF ETE SEE tt 

?SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
5 EMRE EERE EH EEE HH EE HEHE EE HE RHEE EAH REE HEA EEE RE RARE RAE ESAS ELE ERLE EEE F ALE EAH SF 

.SX=.  ; SAVE CURRENT LOCATION 
"=24° «ESET POWER FAIL TO POINT TO START OF PROGRAM 
200  ::FOR APT START UP 
"244 I!POINT TO APT INDIRECT ADDRESS PNTR. 
SAPTHDR ::POINT TO APT HEADER BLOCK 
.=.$X_:RESET LOCATION COUNTER 

1 HHE SHBG IGE SGI HG IGG Ga i 

;SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-POP11 DIAGNOSTIC 

SAPTHD: 
SHIBTS: .WORD 0 ;:TWO HIGH BITS OF 18 BIT MAILBOX ADDR. 
SMBADR: .WORD $MAIL ;;ADDRESS OF APT MAILBOX (BITS 0-15) 
STSTM: .WORD 2 :+RUN TIM OF LONGEST TEST 
SPASTM: :WORD 2 RUN TIME IN SECS, OF IST PASS ON 1 UNIT (QUICK VERIFY) 
SUNITM: .WORD O *SADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNI” 

- WORD SETEND-SMAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS) 



099200 

000204 
000210 
080214 
000216 

909S40 
OOCSYE 

~CaRKAR 11 64 Cou TES” 
RET CARAMETER BLOCh 

000000 
000000 
000001 
ocosoc 

JIIEOS 
090200 
009167 

012706 

052000 
099090 
c0cco! 

900274 

090509 
000304 

015426 
000000 
177777 
000500 
000304 
000000 
000090 
020000 

00969 
coo009 
177777 

o000e4 
000306 
015310 

000304 
900302 
000300 

HO | 
Ge-ocT-76 34:01 

9,9.C,0,C.0 

l,l,-1 
=60 

SEERA FERESELESE SF REEERE FEE LESE FP ELS FAFSA LSS AES FEF ESAS FS Ere SFE TEP EFE EH EE tH HEHE Herne 

SET UP STARTING ADORESS 

.=. 5X 
SEKROR=SFATAL 
STSTNM=STESTN 
START: MOV 

MOV 
MOV 

RESTRT: MOV 
MOV 
MOV 
MOV 
MOV 

START 

#STBOT, Rb 
#STESTN, R2 
a(PC)+ 

#PWRDN, o824 
80, a¥SPASS 
#-1 dePASSPT 
#STBOT,R6 
aSTESTA Re 
#0, aS TSTNM 
#0; J#SERROR 
#0; eSNSGTY 

Caated 
PASE wb 

;SET STACK POINTER 
;SET MAILBOX POINTER 
;-UMP TQ SUBTEST 
;ADOR. OF SUBTEST GOES HERE 

+SET UP FOR POWER FAIL 
“CLEAR PASS COUNT 
?SET PRINT COUNTER 
INITIALIZE STACK POINTER 
;SET UP_POINTER TQ MESSAGE TYPE 
;CLEAR TEST NUMBER 
;CLEAR ERROR NUMBER 
;CLEAR MESSAGE TYPE(FOR APT) 
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~ BARQMETEQ BLOCK 

SRERERHREAEAFLELERERLE LESSEE EERE LERE REAR AAA HERA ALA ERA EAE SESE PEF EE SEES ET ES EE Ht reds 

;TEST 1 CHECK BRANCHES ON Z BIT 
ETEPOTTTETTeETPPErETttrTrrrrirrrrtiteTilittt Titi tee TELLER T Cee LE LER 

o00ss4 o0Se!e stl: INC (Re) ;UPDATE TEST NUMBER 
O00fS6 +Oe271l2e offocl CMP #1, (R2) ‘SEQUENCE ERROR? 
o00S62 001024 BNE TSt2-10 *BR TG ERROR HALT ON SEQ ERICK 
ooceb 200867 ccc “CLEAR ALL CONDITION CODES 

66 60140! BEO BRI “SHOULD BRANCH 
70 ocOovo4 BR BR2 ‘BAD BRANCH OF Z-BIT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
BRANCH INSTRUCTION AND 
REPLACE THE MOVE INSTRUCTION 
FOLLOWING W/ 774 

S
O
N
A
 

w
o
t
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re
 

tt 
t
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ah
 

tt 
ib 

tb 
a
b
e
 

w
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e
a
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7 BRi: 
Rapess Ole74e o00001 MOV a -(R2) *MOVE TO MAILBOX 8 4xxdHH 1 EEEEREE 

0576 o0S242 INC cR2) :SET MSGTYP. TO FATAL ERROR 
oo cooddod HALT “SHOULD HAVE BRANCHED: 2=0 

o0te02 BR2: 
000502 oc!co4 BNE BR3 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ==s== 
; CONDITIONAL BRANCH INST. AND <==== 

REPLACE THE MOVE INSTRUCTION <==== 
WHICH FOLLOWS W/ 776 222: 

604 Ole74e o0000e MOV #2. -(R2) ; MOVE TO MAILBOX @ HXXEEEE OC HERREEE 

10 o0S2e42 INC -(R2) :SET MSGTYP TO FATAL ERROR 
000612 oc00d00 HALT : 
000614 o000264 BR3: SEZ 
000616 001001 BNE BRY 
900620 oO0404 BR BRS 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (==== 
; BRANCH INSTRUCTION AND ssse 
: REPLACE THE MOVE INSTRUCTION ===> 
3 FOLLOWING W/ 760 x22 

000622 BRY: 
Q0062e O:e74e ococo3 MOV #3,-(R2) sMOVE TO MAILBOX 8 x#xxHEH 3 REREEEE 

beb ObS24e INC ~(R2) “SET MSGTYP TO FATAL ERROR 
30 coadc0 HALT ‘SHOULD NOT HAVE BRANCHED HERE ON Z=1 

000632 BRS: 
000632 001404 BEO TST2 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (z==== 
: CONDITIONAL BRANCH INST. AND (ss== 
; REPLACE THE MOVE INSTRUCTION <==== 
; WHICH of Ob OHS WW 754 z22= 

000634 Ol274e o00004 MOV #4. -(Re) ;MOVE TO MAILBOX 8 #XeHHEH Yo HEELERS 

O00b4O o0S242 INC -(R2) ;SET MSGTYP TO FATAL ERROR 
Odods42 ooodad HALT :SHOULD HAVE BRANCHED ON Z=1 

; OR SEQUENCE ERROR 
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KABA Pil 

S44 

000644 
OO0646 
000652 
o006S4 

00Cbb2 
009666 

006670 
000674 
000676 

000710 

0007 16 
000724 

000726 
000732 
000734 

7} 

00S2le 
022712 
001006 
012737 

00S727 
001404 

O1274e 
005242 
000000 

00Sele 
0227 1e 
001007 
012737 

022737 
001404 

012742 
00Se4e 
000000 

“4 

oe 4 
SO TEST 

CHECK BRANCNES ON 2 BIT 

oocede 

oo00c0 

000000 

oagocs 

000003 

1252Se 

125252 

COOO06 

000000 

000000 

oco000 

JO1 
MACY 1 27.722) Ob-oC7-76 «14:01 PRGE 168 

y PRR R ARE EERE EES EEEEELE EA EERE AREEEEE ERT AR ERE SEER EEREREREDE ES ESE DD EET EEE EE Et Ht 
:SBTTL DATA PATH TESTS 

THE DATA PATH TESTS ARE USED TO VERIFY THAT VARIOUS 
:DATA PATTERNS CAN BE SUCCESSFULLY MOVED THROUGH THE DATA FATHS 
:MOVE AND COMPARE MODE 2,3 INSTRUCTIONS ARE USED TO PASS AND 
; TEST VARIOUS DATA PATTERNS IN THE DATA PATHS. 

THE TEST EXERCISES THE INTERNAL DATA PATHS cHE UNIBUS 
‘DATA TRANSCIEVERS, AND AMUX CONTROL FOR ALU AND UBUS INPUTS. 

IF THESE TESTS FAIL, EXAMINE THE TARGET LOCATION (LOC. 0) 
To SEE WHICH BITS OF THE DATA PATH ARE FAILING. IF THIS PROVIDES 
: INCONCLUSIVE DATA, TRY TO CHECK MODE 3 IR DECODE BY RUNNING 
i1UST [He RUCROCODE AND IR DECODE TESTS FOR THE MOVE AND COMPARE 

UBGHEBB HEHEHE HIE IBGE ISIS a 
;TEST 2 TEST OF ZEROES IN THE DATA PATH 
HEHEHE GBS EHH BEE CEERI IEE EE 

; 

tsT2: INC (R2) -UPDATE TEST NUMBER 
CMP #2, (R2) SEGUENCE ERROR? 
BNE TSt3-10 :BR TO ERROR HALT ON SEQ ERROR 
MOV #0, 040 ‘MOVE ZEROES THRU ADDRESS LINES, DATA 

‘LINES AND INTERNAL PATHS 
TST aa : SUCCESSFUL? 
BEG TST3 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘sss= 
. COND TIONAL | BRANCH INST. AND <s=== 

REPLACE THE MOVE INSTRUCTION (=z== 
WHICH FOLLOWS W/ 772 (2222 

MOV #5.-(Re) : MOVE TO MAILBOX 8 HXEKHEX S HHHEREE 
INC ~(R2) “SET MSGTYP TO FATAL ERROR 
HALT “DATA INCORRECT 

: OR SEQUENCE ERROR 

BS Salah tabs babutah telat S-t-t-t-Setalntat-t-t-Sotaboictatbt-t-tal-t-t-trellelalalalalalalelebalalalalelelelelelalelalaleiehlelelsieh:eleelelaislalalala 

“TEST 3 TEST OF PATTERN 125252 IN DATA PATH 
"GHEE BEGG GEA BBB HBHB ABH EBB BHM 

sT3: INC (R2) ;UPOATE TEST NUMBER 
CMP #3, (R2) SEQUENCE ERROR? 
BNE TSt4-10 ;BR TO ERROR HALT ON SEQ ERROR 
MOV #125252, 940 ‘MOVE ALTERNATING ONES AND ZEROES 

THRU DATA PATHS 
CMP #125252, 380 : SUCCESSFUL 

TST4 
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS zssz 
; CONDITIONAL BRANCH INST. AND (=== 
; REPLACE THE MOVE INSTRUCTION (=== 

WHICH FOLLOWS W/ 771 s2ss 
MOV #6,-(Re) MOVE TO MAILBOX 8 RHEHHHHE G& HRHEHEE 
INC -(R2) :SET MSGTYP TO FATAL ERROR 
HALT “DATA INCORRECT 

; OR SEQUENCE ERROR 

KH HEM ME A MME HE HEHE HM BEE AEE SME AE EE SE SE A AE A EE AE A AH A A EEE a RR 

TEST 4 TEST OF PATTERN OS2S2S IN DATA PATH 
UB GHEHIGHE_GHHHEHGHB HB HEEB HHIHIHIHaH GHGS GHEI GHIA HEHE BIH EEE 



KO1 
MAINDEC-11-OGKAR 11-94 c9yu TEecr MACY!1 27(722) OQ6-GCT-76 14:01 AGE 169 
OGKAAR.PLL TY TEST OF PATTERN OS2SeS IN DATA FATH 

600 000736 00S2le 7ST4: INC (Re) ;UPDATE TEST NUMZER 
601 goa to Gee? te 000904 cn we (Re) ‘Be TO ERROR GALT of 0 ERROR 

PR 746 Bp4992 052525 0900000 MOV ey a#0 MOVE ERNAT ING oP ROES ANS ONES 
604 : THRU BATA PATH 
605 754 022737 O525eS 000000 CMP #052525 , #0 : SUCCESSFUL? 
BO 762 901404 SEQ TSTS 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=z== 
608 : CONDITIONAL BRANCH INST. AND (s=== 
609 REPLACE THE MOVE INSTRUCTION  <==2= 

610 WHICH FOLLOWS W/ 771 (ses 
pid Bt 000764 Reeds 009007 MOV #7, -(P2) sMOVE TO MAILBOX 8 #XHKHE 7 HERSEER 
61 100770 e42 INC -(R2) :SET MSGTYP TO FATAL ERROR 
613 000772 ooccoo HALT : DATA INCORRECT 
pid : OR SEQUENCE ERROR 

616 EHH SHE HHH EGE BEEBE 
617 : TEST S TEST OF ALL ONES IN DATA PATH 
618 “RGBGBE BEEBE HEB BEHE HEHE HUHHHHHHE 
619 0007 00S212 ists: INC (Re) ;UPDATE TEST NUMBER 
620 000776 Qee7le 0000s CMP #5, (Pe) : SEQUENCE ERROR? 
621 001002 001007 BNE TSts-10 :BR TO ERROR HALT ON SEQ ERROR 
b2e OOL004 012737 177777 Od00000 MOV #177777, d%0 ; MOVE ONES THRU DATA PATH 
6e3 001012 022737 177777 O00008 cmp 8177777, aed : SUCCESS FUL 
6e4Y 001020 001404 BEQ TST6 
625 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS sscs 
6c6 : CONDITIONAL BRANCH INST. AND (sss 

627 ; REPLACE THE MOVE INSTRUCTION sss 
628 WHICH FOLLOWS W/ 771 (sess 

6239 001022 Ole74¥2 000010 MOV #10,-(Re) : MOVE TO MAILBOX 8 4442xx 10 44REKER 
630 0010e6 O0S24e INC -(R2) SET MSGTYP TO FATAL ERROR 
631 00!030 000000 HALT :DATA INCORRECT 
632 —O” : OR SEQUENCE ERROR 
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633 

bis 
636 
637 
638 
639 
640 
641 
642 
643 
644 

901032 
001034 
001040 

001042 
001046 
001050 

001052 
001056 
001060 

001062 
001064 
001070 
001072 
001076 
001102 

Ts 

005212 
022712 
001004 

012700 
005700 
001404 

Ol2e74e 
005242 
000000 

00S2ie 
O2e7 le 
001005 
012700 
020027 
001404 

11 C4 CPL TES” 
OF AL. ONES TES” 

000006 

000000 

000011 

000007 

1eSeSe 
leS2Se 
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IN CATA PATH 

EBB BUBB HEUTE EEE ESE EERE ES EP ELE ES ERE REESE EET EE 
 SBTTL SCRATCH PAD TESTS 

THE SCRATCH PAD TESTS ARE USED TO VERIFY THAT VARIOUS 
‘DATA PATTERNS CAN BE SUCCESSFULLY HELO IN THE SCRATCH PAD 
:CIRCUITRY. MOVE AND COMPARE INSTRUCTIONS ARE USED TO TEST THHT 
:RO CAN HOLD VARIOUS DATA PATTERNS. EACH DATA PATTERN IS 
;MOVED AND TESTED IN A SMALL LOOP CONVENIENT FOR SCOPING. THE 
SUCCESSFUL COMPLETION OF THESE TESTS SHOULD VERIFY THE CIRCUITRY EXTERNAL 
TO THE SCRATCH PAD ITSELF. 

THE REMAINDER _OF THE GENERAL REGISTERS ARE TESTED BY MOVING 
ia BIT INTO BIT O OF _THE REGISTER AND SHIFTING IT LEFT ONE 
-BIT AT A TIME INTO THE CARRY BIT. THE RESULT IS THEN CHECKED TO INSURE THAT 
;NO BITS WERE PICKED. 

AT THIS POINT ALL OF THE GENERAL REGISTERS HAVE BEEN EXERCISED 
as WELL_AS REGISTER 11. REGISTERS 10 AND 12 HAVE BEEN ACCESSED BY 
“THE INSTRUCTIONS. REGISTERS 13,14,AND 17 WILL BE TESTED LATER IN THE 
; MICROCODE TESTS. 

IF THE PATTERN TESTS WITH REGISTER O FAIL CHECK THE RESULTANT 
‘pata FOR A CLUE TO A FAULT IN THC EXTERNAL CIRCUITRY. IF THE 
:PATTERN TESTS WITH RO ARE SUCCESSFUL BUT THE TESTS WITH THE OTHER 
BAB ISU” SUSPECT THE REGISTER SELECT LINES AND THEN THE SCRATCH 

1G aH E HEHEHE a HEE EH HESS H SSG  E 

:TEST 6 TEST IF RO CAN HOLD ALL ZEROES 
UHEBHEHEHE BEES HHE GGG GHEE AE 
ste: INC (Re) sUPDATE TEST NUMBER 

CMP #6, (Re) SEQUENCE ERROR? 
BNE 1St7-10 -BR TO ERROR HALT ON SEQ ERROR 

MOV #0, R0 ;MOVE ZEROES TO RO 
TST RO > SUCCESSFUL? 
BEQ TST7 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS sss= 
CONDITIONAL BRANCH INST. AND =s=s 
REPLACE THE MOVE INSTRUCTION <==== 
WHICH FOLLOWS W/ 774 (2222 

MOV #11,-(Re) MOVE TO MAILBOX © XHXXHHK LL] 44KREEE 
INC -(R2) SET MSGTYP TO FATAL ERROR 
HALT RO NOT O 

; OR SEQUENCE ERROR 

SEB HE HBB HBB BBE HHH BEBE HHL 
:TEST 7 TEST IF RO CAN HOLD ONES AND ZEROES 
UGH E HHH HGHHGE JG EBB 
+sT7: INC (R2) ;UPDATE TEST NUMBER 

CMP #7, (Re) SEQUENCE ERROR? 
BNE TSti0-10 *BR TO ERROR HALT ON SEQ ERROR 
MOV #125252, RO ;MOVE ALTERNATING ONES AND ZEROES TO RO 
CHP RO, alesebe * SUCCESSFUL? 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <sss= _. 
; CONDITIONAL BRANCH INST. AND stzz 
; REPLACE THE MOVE INSTRUCTION ssss 

o
w
e
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OGKAAA.P11 17 TEST IF RO CAN HOLD CNES AND ZEROES 

689 WHICH FOLLOWS W/ 772 -- 
690 On1104 O1e74e cosole MOV #12,-(R2) MOVE TO MAILBOX © 444eex% 12 c4eeEES 
691 O01110 o0Se4e INC -(R2) ‘SET MSGTYP TO FPimL ERROR 
692 OOll12 coodec HALT RO NOT 125252 
633 + OR SEQUENCE ERROR 

695 g RARER REAR RHE ELA EAE EKA RARE RRA REAR REAR ARERR EEK A REALL ELAS EP ELE ELE ET EET 

696 :TEST 10 TEST IF RO CAN HOLD ZEROES AND ONES 
697 GBB G IE EOE TE EEE EE 

698 001114 ooSe21e ‘STI: INC (R2) ;UPDATE TEST NUMBER 
699 001116 O227le oo0010 CMP #10, (R2) SEQUENCE ERROR? 
700 OOll22 o01005 BNE TSTI1-10 -BR TO ERROR HALT ON SEQ ERROR 
701 O011e4 Ole700 oSeses MOV #052525 RO “MOVE ALTERNATING ZEROES AND ONES TO RO 
702 001130 O20027 a52Se5 CMP RO, #0S2525 : SUCCESSFUL? 
703 001134 OO1L4O4 BEQ TST11 
704 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
705 : CONDITIONAL BRANCH INST. AND ‘=== 
706 REPLACE THE MOVE INSTRUCTION <==== 
707 WHICH FOLLOWS W/ 773 (2222 

708 001136 o1e742 000013 MOV #13,-(R2) ‘MOVE TO MAILBOX 8 $8x4RKX 13 4xxeKHE 
709 001142 OoO0Se42 INC ~(R2) :SET MSGTYP TO FATAL ERROR 
710 001144 900000 HALT -RO NOT S2525 
mil ; OR SEQUENCE ERROR 

713 5 RERELK EERE EE REE EEE EL ERA HARA K ARETE EMRE AEM EEA A AEE MEE E RES E REESE ETE REL EER ES # 

714 TEST 11 TEST IF RO CAN HOLD ALL ONES 
71S "BEBE EGE BBOB BUBB EBB GE apse 

716 OO01146 oOSe2l2 tst11: INC (R2) ;UPDATE TEST NUMBER 
717 O01150 O2271e oo0011 CMP #il. (R2) SEQUENCE ERROR? 
718 601154 OO1005 BNE TSTl2-i0 ;BR TO ERROR HALT ON SEQ ERRCR 
719 OO11S6 012700 177777 MOV #177777,RO ;MOVE ALL ONES TO RO 
720 OO0ll62 O20027 177777 CMP RO, #177777 : SUCCESSFUL? 
721 OO1166 O61404 BEG TSti2 
722 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
723 : CONDITIONAL BRANCH INST. AND <==== 
724 REPLACE THE MOVE INSTRUCTION (===> 
725 WHICH FOLLOWS W/ 773 (=== 
726 001170 Ole742 O00014 MOV #14,-(Re) ; MOVE TO MAILBOX &© S44KHXX 14 XEXEEKE 
727 OO1174 O0S24e INC -(R2) :SET MSGTYP TO FATAL ERROR 
728 001176 o00000 HALT >RO NOT 177777 
78 : OR SEQUENCE ERROR 

731 5 MER EK EEL GELLER ER EEE EEE RENEE HAE EEE EEE EE EER BAER EE HEELERS EEE EE EEE SEER EEE 

732 ‘TEST le TEST IF R1 CAN HOLD A ONE IN ALL BITS 
733 > HK HLH HEE EE EH HE HE HEH EE EE TER ESE HE TER EEE SEE SESE SESE SEE SESE SEE SE SE SE 9 9 a 3 a a a a a SEE 

734 oO01200 005212 tsTi2: INC (R2) ;UPDATE TEST NUMBER 
735 OOleO2 Oz271le oo0n1e CMP #12, (Re) SEQUENCE ERROR? 
736 001206 001006 BNE TST13-10 :BR TO ERROR HALT ON SEQ ERROR 
737 001210 012701 o00001 MOV #1,R1 -SET BIT O 
738 001214 oo0de41 CLC ;CLEAR C-BIT 
739 001216 006101 REG!: ROL Ri “ROTATE 1 POSITION 
740 OO1220 103376 BCC REGI ALL DONE 
74, OOl222 OO14O4 BEQ TST13 

- TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==s== 
: CONDITIONAL BRANCH INST. AND (sass 

mi : REPLACE THE MOVE INSTRUCTION <ss== 

C
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ras 
4 1224 

74 861350 
748 001232 
749 

73 734 
753 
7S4 001234 
755 pp 1g38 
7 1e42 
7$7 «001244 
758 001250 
759 001252 
760 00124 
761 001256 
7be 
763 
764 
765 
766 001260 
767 001264 
768 01270 
763 Q0le7e 
770) «=001274 
771 
772 
773 
774 001300 
775 ~=00130¢ 
776 01306 
777 ~=001310 
778 001314 
779° «QQ1316 
780 001320 
781 001322 
782 
783 
784 
785 
786 001324 
787 =001330 
788 001332 
789 
790 
79) 
792 
793 
age G01 330 

73% Bose 
797 =Q01344 
798 001350 
799 ~=0013Se 
B00 001354 

Tle 

001406 

012702 
Ole74e 
O0S24e2 
000000 
Ole702 

00S21e2 
022712 
001006 
012703 
o00e4d 
006103 
103376 
001404 

Ole742 
oNSe24e 
000000 

wees ts 

Beia0e 
012704 
000241 
006104 
103376 

11704 CPU "EST 
NO1 
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TEST IF Ri CAN HOLD A ONE IN ALL BITS 

o00015 

000013 

000001 

000304 
000016 

000304 

000014 

oco00! 

000017 

000015 

00000: 

WHICH of Ob ous W/ 77e (szss 
MOV #1S5.-(Re) : MOVE T MAILBOX EREREEE 15 FHREEES 
INC -(R2) *SET MSGTYP TO FATAL ERROR 
HAL T “FAILURE WITH R1 

; OR SEQUENCE ERROR 

GHEE HB 
:TEST 13 TEST IF Re CAN HOLD A ONE IN ALL BITS 
GAME G HUH EEHEE EE E 
$5113: INC (Re) ;UPDATE TEST -NUMBER 

CMP #13, (Re) SEQUENCE ERROR? 
BNE REGCA-14 ;8R TO ERROR HALT ON SE@ ERROR 
MOV #1,Re ;SET BIT’O 
CLC :CLEAR C-BIT 

REG2: ROL Re ROTATE 1 POSITION ‘ 
BCC REGe SALL DONE 
BEQ REG2A 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ses: 
BRANCH INSTRUCTION AND (szzz 
REPLACE THE MOVE INSTRUCTION 2x2 
FOLLOWING W/ 771 sos 

w
e
w
m
e
m
e
 

MOV #STESTN Re RESTORE POINTER 
MOV #16. -(R2) "MOVE TO MAILBOX & 44X24" 16 HxeHEHE 
INC -(R2) ;SET MSGTYP TO FATAL ERROR 
HALT FAILURE WITH Re 

REG2A: MOV #STESTN, Re RESTORE POINTER 
TTT ere rere LLL ebibidiiiteiiiidpibiciiibbibbiiiddiidnibiidd id 

TEST 14 TEST IF R3 CAN HOLD A ONE IN ALL BITS 
"BEBE BUBB BE SEES HE SEE 2038 35 38 35 3035 6 3035 36 03 6 3 a EE aE aE 

S714: INC (R2) ;UPDATE TEST NUMBER 
CMP #14, (Re) >SEQUENCE ERROR? 
BNE TSTIS-10 "BR TO ERROR HALT ON SEQ ERROR 
MOV #1,R3— ‘SET BIT O 
CLC :CLEAR C-BIT 

REG3: ROL R3 :ROTATE 1 POSITION 
BCC REG3 ALL DONE 
BEQ TSTIS 

TO SCOPE: QLEAR THE RIGHT BYTE OF THIS =ss2 
CONDITIONAL BRANCH INST. ANDO (===> 

i REPLACE THE MOVE INSTRUCTION smaz 
WHICH (Pontos W/ 772 sass 

Mov #17,-(R2) : MOVE TO MAILBOX RRERKER 17 LERRERE 
INC -(R2) *SET MSGTYP TO FATAL ERROR 
HALT “FAILURE WITH R3 

; OR SEQUENCE ERROR 

HHH SHEET EHH EE EEE EEE 
:TEST 15 TEST IF R4¥ CAN HOLD A ONE IN ALL BITS 
2 Fk EEE EKER EERE EEE EERE EAE EE EE ELE EERE ERE EEE EEE ERE EE EEE EEE SE EE EE aE 

+STIS: INC (R2) ’ -UPDATE TEST NUMBER 
CMP #15, (R2) SEQUENCE ERROR? 
BNE TST16-10 ;BR TO ERROR HALT ON SEQ ERROR 
MOV #1,R4 SET BIT O 
CLC CLEAR C-BIT 

REGH: ROL RY “ROTATE 1 POSITION 
BCC REGH ALL DONE 



“RINSED carbene ii 29 25, 7S? MACTiL 27.732 06-OCT-76 «IN:OL PAGE 173 
Th Hae. “is s3+ FF ge can uses BONE IN ALL BITS 

Cr OCi386 2Ciscs BEQ TSTIG 
852 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘=s=== 
853 : CONDITIONAL BRANCH INST. AND  ‘s=== 
804 REPLACE THE MOVE INSTRUCTION  <s=s= 
sd : WHICH FOLLOWS W/ 772 ‘ssse 

001360 OCle74¥e o600eD MOV se0,-(R2) MOVE TO MAILBOX # #88kHe CD fds 584 
807 001364 395242 INC - Re) -SET MSGTYP TO FATAL ERROR 
898 00366 s0c000 HALT FAILURE WITH RY 
a : OR SEQUENCE ERROR 

Qll 5 PERSREEEELSLARESSLASERERERELALA LESSEE EEELLELLLL SESE ELESA SEES E SAAS ASA S ETE DELETES ESE SS 

Big TEST 16 TEST IF RS CAN HOLD A ONE IN ALL BITS 
8!  PEEREESEELEESE SELES EEEEEESESLES EES EEEESES SESE SEES SE EEAEERSESE SESE SEES ET ESSE SEEDED EE 

814 0013790 o0S2l2 tsT16: INC (R2) ;UPDATE TEST NUMBER 
G15 001372 Gervle 00016 CMP #16. (R2) SEQUENCE ERROR? 
816 001376 901006 BNE TST17-10 :BR TO ERROR HALT ON SEQ ERROR 
817 OO1400 Ol270S 00000: MOV #1,R5 :SET BIT O 
818 O01404 O00c41 CLC -CLEAR C-BIT 
819 001406 006105 REGS: ROL RS “ROTATE 1 POSITION 
820 001410 103376 BCC REGS “ALL DONE 
821 901412 OO1404 BEG T5117 
B22 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==s= 
8e3 ; CONDITIONAL BRANCH INST. AND c(s=== 

Be4 i REPLACE THE MOVE INSTRUCTICN (sant 

82S : WHICH FOLLOWS W/ 772 (zzz 
Be& 001414 Ole74¥e 000021 MOV acl.- (Re) >MOVE TO MAILBOX 8 #82eee% 2] FeeeEEE 

B27 901420 05242 INC -(R2) ‘SET MSGTYP TO FATAL ERROR 
BoB Of14e2 4O0dd00 HALT ;FAILURE WITH RS 
B23 : OR SEQUENCE ERROR 

83: 5 FERSLERRSSEREESELE RELATE LE LL LE RE RREEERRE ESSE REALE SRE RRR E ESS RESE SELLS SARL TASER EEE TS Ht 

832 TEST 17 TEST IF R& CAN HOLD A ONE IN ALL BITS 
933 2 EEEREREGE GEESE ERE RES ELE ES REEEE EAL ESSERE EE EERE EES ELEEEEEEE SESE SSE ESAS ESE REE EEE SESE 

BH 001424 O0Se2l2 tST17: INC (Re) :UPDATE TEST NUMBER 
835 O01426 O22712 000017 CMP #17, (Re) SEQUENCE ERROR? 
83% 001432 001006 BNE TST20-16 BR TO ERROR HALT ON SEQ ERROR 
837 OO1434 012706 c0000! MOV 81,R6 ‘SET BIT O 
838 OOL4Y4O 00024! CLC -CLEAR C-BIT 
939 OO1442 006106 REG6: ROL RE “ROTATE 1 POSITION 
840 OOL444 103376 Bcc REGG ALL DONE 
B41 OOl446 901404 BEG TST20 
842 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS  <===: 
B43 : CONDITIONAL BRANCH INST. AND <==== 

BY i REPLACE THE MOVE INSTRUCTION <==== 
Bus WHICH FOLLOWS W/ 772 (2zs 
B46 001450 Ole74¥e OCOOee MOV #ee -(R2) MOVE TO MAILBOX @ #eeeEEE OF FeSEERE 
B47 OO14S4 O00S242 INC - (RE) “SET MSGTYP To FATAL ERROR 
eye 003456 cotcod HALT FAILURE WITH RO 
v3 : OR CF OUENCE ERROR 
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pRERRRSEREERRERERESEEEDEEEEASESEPE RSE REESEEER DERE SEES DES ESSE ESE EE EEE EDs 
» SETTL PSW TESTS 

THE PSW TESTS ARE USED TO VERIFY THAT VARIOUS DATA 
PATTERNS CAN BE SUCCESSFULLY HELO IN THE PSE AND THAT THE 

:PSW ADORESSING LOGIC IS FUNCTIONING. MOVE AND COMPARE INSTRLCTICNS 
ARE USED TO TEST THAT THE PSE CAN HOLD VARIOUS DATA PATTERNS. 
iSCSPIN. PATTERN IS MOVED AND TESTED IN A SMALL LOOP CONVENIENT Fi* 

THE PSW REGISTER ITSELF IS TESTED AS WELL AS THE ADDRESS 
:SELECT CIRCUITRY. THE AMUX INPUTS TO THE PSW MUX ARE TESTED. THE 
:CC_INPUTS ARE TESTED LATER IN THE MICROCODE TESTS. SETTING OF 
; THE T-BIT BY THE TEST PATTERNS IS PURPOSELY AVOIDED; TESTING CF THE 
;T-BIT TRAP CIRCUITRY IS LEFT FOR THE TRAP TEST. 

a
 

9
 

PITTI TTT TUTTI TTT CTT TELE LETTER EEE CEL UE EEE EEE EEE 

TEST 20 TEST IF PSW WILL HOLD ZEROES 
2 PRE EERERELE EEE EEE EE SEES SELES EE ERE EEE EGRESS EEE EES ERESE ER ESEEEEEELES EER ER ES EEE EES YE 

tst20: INC (R2) ;UPDATE TEST NUMBER 
pooo20 CMP 820, (R2) SEQUENCE ERROR? 

BNE TST21-10 *BR TO ERROR HALT ON SEQ ERROR 
ooosoo MOV aSTBOT, Rb 
990000 177776 MOV #0, a8PS “SET PSW TO ZERO 
177775 TST aePs : SUCCESSFUL 

BEQ TST21 
TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 770 

H
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oocoe3 MOV #23,-(Re) MOVE TO MAILBOX 8 ##HEEEE 23 REEESEE 
INC -(R2) “SET MSGTYP TO FATAL ERROR 
HALT :PSW_NOT O 

: OR SEQUENCE ERROR 

5 eae Jee ESSE SESE ES AE SEE A dA A AR AEE EEE ERE EEE EEE ER ET 
TEST 21 TEST IF PSW WILL HOLD ONES OND ZEROES 
: SERRE MERE REE EEE ERERER ER EEE ESSE SES EREE SE AEES ERE EARS EERE REESE EE SELES SESE EEE EEEES EEE 

tsT21: INC (R2) :UPDATE TEST NUMBER 
000021 Cup #21, (R2) : SEQUENCE ERROR? 

BNE TST22-10 BR TO ERROR HALT ON SEQ ERROR 
000252 177776 MOV 8252, d8PS ‘MOVE ALT. ONES AND ZEROES TO PSW 
177776 O0CeS2 CHP aaPS, tee : SUCCESSFUL? 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 
; REPLACE THE MOVE INSTRUCTION 

WHICH POLL ORS W/ 77} n
R
A
A
A
 

o
t
 q 8 

v 

oood24 MOV 824. -(R2) : MOVE TO MAILBOX @ eEREEEE OU BadEEED 
INC -(R2) *SET MSGTYP TO FATAL ERROR 
HALT :PSW_NOT eSe 

; OR SEQUENCE ERROR 

REE EE EERE EAE EASA RARE EERE RARER EEE ERLE SS ERE ERE EERE ERE REEERER TREES ERE 

: TEST 22 TEST IF PSW (EXCEPT T-BIT) WILL HOLD ZEROES AND ONES 
HGHHEHEHHEH HBG HEHE HH EHBHEHIHHIIHAHIHIHi HEHEHE ER GHERHEREHEE SE EEE iad ee 
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TShARA Pil 122 *e57 IF PS. .EYCEPT 7-817) WILL HOD ZEROES GND ONES 

gor OC) ! "S722: J (R2) :UPOATE TEST NUMBER 
908 abt Roasts os992e & 822. (R2) “SEQUENCE ERROR? 
$09 ooi3b4 001007 BNE TST23-10 "BR TO ERROR HALT ON SEQ ERRCR 
9190 OO! Ol2737 099105 177776 MOV 8105, asPS "MOVE ALT. ONES AND ZEROES Ts 5S, 
9:3; SOLE7H 023727 «17777 000155 C 2ePS 8105 : SUCCESSFUL? 
$12 001602 001404 BEO 1$723 
913 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘=== 
914 : CONDITIONAL BRANCH INST. AND <szsz 
9.5 REPLACE THE MOVE INSTRUCTION ‘=== 
338 : WHICH FOLLOWS W/ 771 (zzes 
gi7 O01604 Ole742 o000e5 MOV 825, -(R2) “MOVE TO MAILBOX # #88eee% 2S see8ee8 
3:8 OO1610 505242 INC ~(R2) :SET MSGTYP TO FATAL ERROR 
919 361612 999000 HALT >PSW NOT 105 
set + OR SEQUENCE ERROR 

922 ; SSSREREFESAESHE SS RALARASE AEA REALE BASAAASSERERASSERERERELSASSASESESELESSSRSESSESSSS ST 

923 TEST 23 TEST IF PSW (EXCEPT T-BIT) WILL HOLD ALL ONES 
geo4 = SESELEEERERASSRERERSSES EAE LLE SEA SRE REAAEASES RELEASE RAAEAALE REELS SLEKASSLSPESSESSGA ESSE 

925 001614 a0S212 tsT23: INC (Re) ;UPOATE TEST NUMBER 
9 001616 O22712 occode3 CMP 823, (R2) “SEQUENCE ERROR? 
927 001622 901007 BNE TSTeY-10 *BR TO ERROR HALT ON SEQ ERROR 
$28 001624 012737 000357 177776 MOV 8357, a8PS “MOVE ONES TO PSW 
929 001632 023727 177776 000357 CMP aaPs’ #357 : SUCCESSFUL 
830 O01640 OC14C4 BEG TST24 
931 ; TC SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
932 : CONDITIONAL BRANCH INST. AND ‘=== 
933 : REPLACE THE MOVE INSTRUCTION <==== 
354 : WHICH FOLLOWS W/ 771 (sass 
3925 1642 Ole74e 00026 MOV 826 ,-(Re) -MOVE TO MAILBOX 8 #422824 OCG FeeEEEE 
9% C1646 oO0S24e INC -(R2} :SET MSGTYP TO FATAL ERROR 
937 doiesd o0dda0 HALT -PSW NOT 357 

; OR SEQUENCE ERROR is
 



a
 
n
e
 e
e
 
e
e
 

ve
 

ES
 

LA
RE
N 

PRE
 R
E
R
R
E
R
R
R
R
 

LT 
PER

CE 
ET 

DS 

963 

977 

BE
RR
 

PE
RS
 R

 S
S 

Bi
 

Pi
e 

RE
EH
 

Ba
gE
Re
BE
 

es
 

N
O
 

Po
t 

88
8 

>
 

b
e
 

bo
w 

Se
 

ra
t 

-
 

o
 

Be
se
ee
e 

N
N
A
N
N
N
 

K
E
R
N
S
 

é 

012742 
00Se4e 
000000 

022737 
001404 

cocoe4 

00000: 
oooc3¢ 
ocotce 
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EVIEST T-BIT) WILL HOLD ALL CNES 

sPSSSSELESSAPEHALSETHESEESESSEAEAE LASS S CLEEHESESELESS ESD EDESER EEE OPES EEE ETE ETE Ds eters os 

.SBTTL B-REGISTER TEST 

THE B-REGISTER SHIFTING LOGIC TESTS ARE USED TO TEST THAT THE 
:9-REGISTER CAN HOLD VARIOUS DATA PATTERNS @ND THAT THE ASSICIATED 
03 THE SHIFTING FUNCTIONS WITHIN THE B-REGI TER ANO C-BIT. 
ne Te ERT TED THROUGH EVERY BIT IN THE NRE CTSTER C-BIT IN 
BOTH DIRECTIONS . 

B-REGISTER ITSELF IS TESTED IN ITS ABILITY AS A BUFFER AND AS 
iA SHIFT GISTER. DATA IS ALSO PASSED THROUGH THE DATA PATH AND ALJ 

F THESE Tests Fal EXAMI TARGET LOCAT JON LOC —O 10 SEE 
 AHICH alts HE B-REGISTER MAY re LING. THIS. PROVIDE 
; INCONULUSIVE DATA TRY TO CHECK THE MODE 3 IR DE CODE BY RUNNING JUS” 
; THE MICROCODE AND IR DECODE TESTS FOR THE PARTICULAR INSTRUCTIONS. 

BTTTTTTT TTT TTT TUTTI TTT TTT TITEL TTTeTTT TTL E ETL TELE ELLE ETE 

TEST 24 SHIFT BIT 0 TO BIT } 
UAdHHHEHHEHBEBEHBEHEHHEHB HHH BEHHEHHEHE HEHE EE E203 EERE EEE SERRE REED EES EE 
tsT24: INC Re) -UPDATE TEST NUMBER 

CMP #24. (Re) “SEQUENCE ERROR? 
BNE TST25-10 BR TO ERROR HALT ON SEQ ERROR 

L :CLEAR CARRY BIT 
MOV 81,280 :LOAD A 1 
ROL asd :SHIFT LEFT 
CMP se, 240 : SUCCESSFUL 
BEQ TSt2s 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS =s=s= 
; CONDITIONAL BRANCH INST. AND (ssez 

REPLACE THE MOVE INSTRUCTION <s=zs 
WHICH FOLLOWS W/ 766 222 

MOV #27 .- Re; MOVE TO MAILBOX @ HeREEEE C7 8 HERGEEE 
INC -(R2) “SET MSGTYP TO FATAL ERROR 
HALT :BIT 1 NOT SET 

; OR SEQUENCE ERROR 

HHBBHEHHHBEBHE HEHEHE BB HBBUBHBMBHBHBHHBH HHH HH HHEEHHHHHHHHHHHAHHHE 
‘TEST 25 SHIFT CARRY INTO BIT O 
TTT TTT ETT TT TTT TT eee te trier tert ti ite reer ttt te) 

$sT25: INC (R2) ;UPDATE TEST NUMBER 
CMP #25. (R2) : SE ERROR? 
BNE TST26-10 BR TO HALT ON SEQ ERROR 
MOV #0, 080 “CLEAR LOCATION 
SEC ‘SET CARRY 
ROL 280 ROTATE CARRY BIT TO BIT O 
BCC TST26 

TO SCOPE: CLEAR THE RI T THIS st 
CONOI TIONAL BiANeH ner. AND 
REPLACE THE MOVE INSTRUCTION == 

w
e
w
e
w
e
w
e
 

WHICH {FOLLOWS W/ 77) (z 
MOV #39, -(R2) ;MOVE TO MAILBOX 8 #2eeeEE SO FEREEEE 

INC ~(R2) -SET MSGTYP TO FATAL ERROR 
HALT ‘CARRY CLEAR 

; OR SEQUENCE ERROR 
CMP #1,a80 ‘BIT O SET 
BEQ TSt2b 
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7.7320 DEE TAPE 14:01 PAGE 177 T=L TE: Moral 

ieieelase 7D BITC 
; T2 SCOPE: CLEAR THE RIGHT Me TH] ‘sess 
: CONDITIONAL BRANCH T. AND <‘(xsze 

; REPLACE THE MOVE INSTRUCTICN  <‘s=xs= 

; WHICH FOLLOWS WwW 1 (s2s2 

222531 MCV #31,-.Re. MOVE TO MAILBOX & k¥eeEER 3] ttEES ES 
INC -(R2, :SET MSGTYP TO FATAL ERROR 
HALT BIT O NOT SET 

; OR SEQUENCE ERROR 

PELE ERAAREPRSESAARERESRASLERELERERERERAALAERELAERAE ELE SEL EL SESLE RSLS SES HIF SEES E ERS EF 

TEST 26 LEFT SHIFT FROM BIT O TO C-BIT 
«SELES SESEREEEASSEAAE SESE RSEAERERARERERERERESKERARFTSERERAAE ERS SSAA F ESSE ALES 44444595 

tsT26: INC (Re) -UPDATE TEST NUMBER 
902026 CMP #26, (R2) SEQUENCE ERROR? 

BNE TST27-10 -BR TO ERROR HALT ON SEQ ERRCR 
oo000: 990909 MOV 81,080 :SET BIT O 

CLC -CLEAR C-BIT 
ooceoa ShL: ROL 380 *SHIFT LEFT CNE POSITION 

BCC SHL :BRANCH IF C-BIT NOT SET 
BEO TST27 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 
; REPLACE THE MOVE INSTRUCTION 

WHICH FOLLOMS W/ 770 nA
 
A
A
A
 

e
e
 

e
n
 

| 
e
e
 

o
d
e
 

ob
 

oe 

ooee32 MoV. —s-#32. -¢R2) 'MOVE TO MAILBOX # S44¥EE% 32 tenteee 
INC -(R2) ‘SET MSGTYP TO FATAL ERROR 
HALT “LEFT SHIFTING LOGIC FAILED 

; OR SEQUENCE ERROR 

|B HH HEH HHH E HHI EEA HEHEHE abi i 4 
TEST 27 SHIFT BIT 15 TO BIT 14 
© LEEKSESERSSESEEREL ARE AELEL EAA SHR AERERERERARS SELES SAA REREEEAEAE RATE ASSAAREFALAERREESS 

tsT27: INC (Re) -UPOQTE TEST NUMBER 
000027 Cup #27. (R2) ‘SEQUENCE ERROR? 

BNE T§130-10 BR TO ERROR HALT ON SEQ ERROR 
100090 oj0000 MOV #100000, 380 -SET BIT 15 

CLC CLEAR CARRY 
po0000 ROR aso ‘SHIFT BIT 1S TO BIT 14 
040000 ogo0re CHP #40000, 340 : SUCCESSFUL 

; TO SCOPE: CLEAR THE RIGHT BYTE CF THIS ==== 
: CONDITIONAL BRANCH INST. AND (==z= 
; REPLACE THE MOVE INSTRUCTICN zs22 
; WHICH FOLLOWS W/ 766 (2222 

000033 MOV #33,-(R2) ;MOVE TO MAILBOX 8 #keEEEH 33 FEEEEES 
INC ~(R2) -SET MSGTYP TO FATAL ERROR 
HALT ‘BIT 14 NOT SET 

; OR SEQUENCE ERROR 

HHH HEHEHE HEHEHE HEHEHE HIE EI Ei i Ege i di aba ta dei 
“TEST 30 RIGHT SHIFT FROM BIT 1S TO C-BIT 
| EF REEKEELESSESLEA GEESE AEREREEEEEAER ERASE RRA RSASEESEARSAARS LAR HARA ALERSRATSARERESRE DE 

tST30: INC (R2) -UPDATE TEST NUMBER 
000030 CMP #30, (R2) SEQUENCE ERROR? 

BNE TST31-10 ‘BR TO ERROR HALT ON SEQ ERROR 
100000 909000 MOV #100000, d#0 ;SET BIT 15 
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21 06216 gOoeH. wp, Soon CLEAR CBN Se peartion 
sak Taare swore ~ at ne 1g ROTA Ch RSet aftéc ERA 

‘ 1405 : S73! 
. ; TO SCOPE: CLEAR THE RIGH" BYTE OF THI 

CONDITIONAL BRANCH INST. 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 770 

00e13G Sie7¥2 cOc3I34 MOV #34. -(Re, MOVE TO MAILBOX & #288845 34 seeseee 

& Joes gcsexe Inc. -<Rd) ‘CET MSGTYP TO FATAL ERROR 
4 0236 octec HiT ‘RIGHT SHIFT LOGIC FAILEL 

> OF SEQUENCE ERROR 
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002176 

092200 
O02eon 
002204 
002206 

005212 
022712 
001014 

000257 
ocoee4 
001001 
001404 

Ole74e 
O0S24e2 
ocoo0s 

000277 
000244 
001401 
001004 

OlLe742 
00S24e 
ocooo9 

es 
a 
ww "TL CUNDITION CODE TEST 

SE PERESSRESERERREEEEEREELAS ELSES TPES ER EEEEEELERERE ESE ESEESESESEEDESS EE corer reser eee 

THIS TEST “HECKS THE CONDITIONAL BRANCHES INVOLVING THE 2 
: THE Z-BIT IS SET WITH ALL O7HER CC BITS ZERO AND BOTH CONDIT: ens 
:BEQ AND BNE ARE TESTED FOR PROPER EXECUTION. THEN THE Z-BIT IS 
SEI WITH ALL OTHER CC BITS CLEAR AND BOTH CONDITIONS RE TESTED 
AGAIN FOR PROPER OPERATION. 

THIS TEST CHECKS THE OPERATION OF THE SET AND CLEAR CONDITION 
‘ CODE INSTRUCTIONS AND CHECKS THE CIRCUITRY EXTERNAL TO THE CONDITIONAL 
:BRANCH ROM. THE BRANCH MICROCODE FOR ALTERING THE PC AND FOR 
: LEAVING THE PC UNALTERED IS TESTED. ONLY THOSE ROM ADDRESSES SPECIFICALLY 
; USED IN THE TEST ARE VERIFIED HERE. 

WITT TTT TUT TTT TTT TTT TTT TT TCT TUTE EETLOLELETT OTL LEE 
‘TEST 31 TEST BRANCHES AROUND 2-BIT 
PETES ETT T TT TTT TET Tee TT TTT TT 

+ST31: INC (Re) ;UPDATE TEST NUMBER 
CMP #31, (R2) ‘SEQUENCE ERROR? 
BNE TST32-10 -BR TO ERROR HALT ON SEQ ERROR 
“FIRST WITH 2-BIT ON 
Ecc :CC=0100: JUST Z-BIT 

BNE BRZ1 ;CHECK OPPOSITE CONDITION 
BEO BRZe 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘=== 
CONDITIONAL BRANCH INST. AND sez 
REPLACE THE MOVE INSTRUCTION sss 
WHICH FOLLOWS W/ 774 esss 

w
e
e
 

we
 

oe
 

ERZ1: 
MOV #35,-.R2) s;MOVE TO MAILBOX # x422e4X QS FRESELE 
INC -(R2) “SET MSGTYP TO FaTAL ERROR 
HAL T ‘IMPROPER BR W/ 2=1 
-CHECK WITH Z-BIT OFF 

BRZ2: acc sCC=1011: ALL BUT 2-BIT 

BEG BRZ3 
BNE TST3e 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS s=ss= 
. CONDITIONAL BRANCH INST. sees 
: REPLACE THE MCVE INSTRUCTION ==s= 

BRZ3 : WHICH FOLLOWS W/ 764 sss 

MOV #36, -(R2) sMOVE TO MAILBOX # #244EKE 3G REHEERE 
INC -(R2) :SET MSGTYP. TO FATAL ERROR 
HALT ‘IMPROPER BR W/ 2=0 

; OR SEQUENCE ERROR 
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THIS TEST CHECKS THE CONDITIONAL BRANCHES INVOLVING THE N-BIT. 
THE N-BIT IS SET WITH ALL OTHER CC BITS ZERO AND BOTH CONDITIONS 
:BMI AND BPL ARE TESTED FOR PROPER EXECUTION. THEN THE N-BIT {S 
:SET WITH ALL OTHER CC BITS CLEAR AND BOTH CONDITIONS ARE TESTED 
; AGAIN FOR PROPER OPERATION. 

THIS TEST CHECKS THE OPERATION OF THE SET AND CLEAR CONDITION 
CODE INSTRUCTIONS AND CHECKS THE CIRCUITRY EXTERNAL TO THE CONDITIONAL 
BRANCH ROM. THE BRANCH MICROCODE FOR ALTERING THE PC AND FOR 
“LEAVING THE PC UNALTERED IS TESTED. ONLY THCSE ROM ADDRESSES SPECIFICALLY 
; USED IN THE TEST ARE VERIFIED HERE. 

PITT T TTT TTT TTT TTT TTT CUTE CUT TEETER ELUTE LEE LELEE LEE 
:TEST 32 TEST BRANCHES AROUND N-BIT 
UGHHHHHB HHH HH UGE HHH 

O0S2lz2 tsT32: INC (Re) ;UPDATE TEST NUMBER 
Oee71le 300032 CMP #32, (Re) : SEQUENCE ERROR? 
001014 BNE T5133-10 : BR TO ERROR HALT ON SEQ ERROR 

sFIRST WITH N-BIT ON 
0002S7 tcc ;CC=1000: JUST N-BIT 
000279 SEN 
1000C1 BPL BRN ;CHECK OPPOSITE CONDITION 
100494 BM BRN2 

; TO SCOPE: CLEAR THE RIGHT SYTE OF THIS zszz 

; CONDITIONAL BRANCH INST. AND socs 
: REPLACE THE MOVE INSTRUCTION ssss 
; WHICH FOLLOWS W/ 774 s2ze 

ERNI: 
O1e74e 000037 MOV #37 .-(R2) sMOVE TO MAILBOX ® x#exEKE 37) ReeHEHE 
oos24e INC -(R2) “SET MSGTYP TO FATAL ERROR 
oooooa HALT “IMPROPER BR W/ N=1 

-CHECK WITH N-BIT OFF 
000277 BRene:  §CC -CCsO111 
000250 CLN 
100401 BMI BRN sCHECK OPPOSITE CONDITION 
100004 BPL TST33 _ 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 22s 
; CONDITIONAL BRANCH INST. AND === 
; REPLACE THE MOVE INSTRUCTION ss=s 

BRN ; WHICH FOLLOWS W/ 7&4 sss 

Ole74e ocd04O MOV #40 ,-(R2) sMOVE TO MAILBOX $ #XXKEXH YQ FHEREEE 
ooSe4e INC -(R2) :SET MSGTYP TO FATAL ERROR 
000000 HALT ; IMPROPER BR W/ N=O 

; OR SEQUENCE ERROR 
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"3e TEST BRANCHES AROUND N-BIT 

RolalehehalehalalaledebalelelolelelelaieleleleteleleleieloleleleleleleloiicieleleleleleldielelelelsiahiiehdshlablthicbhelshideiehhGGGGRAAGhadiiad 

THIS TEST CHECKS THE CONDITIONAL BRANCHES INVOLVING THE v-BIT. 
TTHE v V-BIT IS SET WITH ALL OTHER CC BITS ZERO AND BOTH CONDITIONS 
:BVS AND BVC ARE TESTED FOR PROPER EXECUTION. THEN THE V-BIT IS 
;SET WITH ALL OTHER CC BITS CLEAR AND BOTH CONDITIONS ARE TESTED 
; AGAIN FOR PROPER OPERATION. 

THIS TEST CHECKS THE OPERATION OF THE SET AND CLEAR CONDITION 
: CODE INSTRUCTIONS AND CHECKS THE CIRCUITRY EXTERNAL TO THE CONDITIONAL 
:BRANCH ROM. THE BRANCH MICROCODE FOR ALTERING THE PC AND FOR 
;LEAVING THE PC UNALTERED IS TESTED. ONLY THOSE ROM ADDRESSES SPECIFICALLY 
,oSFO IN THE TEST ARE VERIFIED HERE. 

HEHEHE GHEE HGR HSEE RGGI IOS HEE HEHEHE 
TEST 33 TEST BRANCHES AROUND V-BIT 
BUBB BEBE BIGGIE AIEEE 

005212 +5733: INC (R2) ;UPDATE TEST NUMBER 
022712 900033 CMP 833, (R2) “SEQUENCE ERROR? 
001014 BNE TST34-10 :BR TO ERROR HALT ON SEQ ERROR 

“FIRST WITH V-BIT ON 
000257 bcc -CC=0010: JUST V-BIT 
000262 SEV 
102001 BVC BRV1 ;CHECK OPPOSITE CONDITION 
19e404 BVS BRV2 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (==== 
CONDITIONAL BRANCH INST. AND szs= 
REPLACE THE MOVE INSTRUCTION szsz 

w
e
w
e
w
e
 

we
 

BRVI WHICH FOLLOWS W/ 774 (222 

Ole74e oO0004! MOV #41 .-(R2) sMOVE TO MAILBOX & H¥XHHEX 4] ExdHEEE 

o0se4e INC -(R2) :SET MSGTYP TO FATAL ERROR 
000000 HALT : IMPROPER BR W/ V=1 

*CHECK WITH V-BIT OFF 
parates BRVe: acc ;CC=1101: ALL BVT V-BIT 

102401 gle BRV3 ;CHECK OPPOSITE CONDITION 
102004 BvC TST34 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL SRANCH INST. AND =as= 
; REPLACE THE MOVE INSTRUCTION 222 

BRVA ; WHICH FOLLOWS WY 764 (zsss 

Ole74e 000042 MOV #42 .-(Re) sMOVE TO MAILBOX 8 #xxHEKH YO 2442344 
o0Se4e INC -(R2) :SET MSGTYP TO FATAL ERROR 

000000 HALT : IMPROPER BR W/ V=0 
; OR SEQUENCE ERRCR 
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002370 
002370 
002374 
002376 

733 

Ol274e 
o0Se42 
00GG0G 

000277 
o0024e 
10240: 
{00404 

Ole74e 
o0S24e 
000000 

col TEST 
KOe 

MACY3i 27.722) Db-ot"™-T6 14:01 PAGE 182 
TEST SRANCHES AROUND V-BIT 

900034 

o0c043 

oo0044 

Salalalalahalaialalelelalelehlelelaleleleleloleleleloleloleleleisleleleloieleleleieleleleiebelsleleielsieheieheleiebebsleheiheleidihei haha AGRGRGGe 

THIS TEST CHECKS THE CONDITIONAL BRANCHES INVOLVING THE C-BIT. 
: THE C-BIT IS SET WITH ALL OTHER CC BITS ZERO AND BOTH CONDITIONS 
;BCS AND BCC ARE TESTED FOR PROPER EXECUTION. THEN THE C-BIT IS 
:SET WITH ALL OTHER CC BITS CLEAR AND BOTH CONDITIONS ARE TESTED 
; AGAIN FOR PROPER OPERATION. 

THIS TEST CHECKS THE OPERATION OF THE SET AND CLEAR CONDITION 
: CODE INSTRUCTIONS AND CHECKS THE CIRCUITRY EXTERNAL TO THE CONDITIONAL 
BRANCH ROM. THE BRANCH MICROCODE FOR ALTERING THE PC AND FOR 
;LEAVING THE PC UNALTERED IS TESTED. ONLY THOSE ROM ADDRESSES SPECIFICALLY 
; USED IN THE TEST ARE VERIFIED HERE. 

GHG EEEHHHGGHSHH EHH HHH UI 
TEST 34 TEST BRANCHES AROUND C-BIT 
333 BBB BEE ae | 

$ST34: INC (R2) ;UPDATE TEST NUMBER 
CMP #34, (Re) SEQUENCE ERROR? 
BNE TST35-10 “BR TO ERROR HALT ON SEG ERROR 
“FIRST WITH C-BIT ON 
ccc :CC=0001: JUST C-BIT 

BCC BRC1 ;CHECK OPPOSITE CONDITION 
BCS BRC2 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND === 
REPLACE THE MOVE INSTRUCTION (==== 

w
e
w
e
w
e
 

w
e
 

BRCI WHICH FOLLOWS W/ 774 (ze2c 

MOV #43, -(Re2) -MOVE TO MAILBOX # xExHEKE 43 ¥t4xKHH 
INC -(R2) *SET MSGTYP TO FATAL ERROR 
HALT ‘IMPROPER BR W/ C=1 
“CHECK WITH V-BIT OFF 

BRC2: acc :CC=1110 

BVS BRC3 «CHECK OPPOSITE CONDITION 
BMI TST3S 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (===> 
: CONDITIONAL BRANCH INST. AND (==s= 
: REPLACE THE MOVE "NSTRUCTION (=s== 

BROS ; WHICH FOLLOWS W/ «ot sss 

MOV #44 -(Re) sMOVE TO MAILBOX & 2XXHEHE YY HRHEKEX 
INC - (Re) “SET MSGTYP TO Fatal ERROR 
HALT IMPROPER BR W/ C=0 

> OR SEQUENCE ERROR 
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1252 
1253 5 ERLE ERLE RH ERLE L EERE ES ELA RESELL ERLE ER ESLER EE APEER ESE SLER EES ES ES SEED ES ESET tt 

ieee  SBTTL MICROCODE TESTS 

1 THE MICROCODE TESTS ARE USED TO VERIFY THE MICROPROGRAMM 

1 FLOW. THE GOAL OF THESE TESTS IS TO EXERCISE EVERY POSSIBLE 
i258 ; BRANCH IN THE MICROPROGRAM FLOW. 
1289 THE TEST EXERCISES EVERY BRANCH IN THE MICROCODE BY 
1269 TESTING AT LEAST ONE INSTRUCTION FROM EVERY CLASS OF INSTRUCTION IN 
lebl ALL POSSIBLE MODES. FOR EXAMPLE, TO TEST THE SINGLE OPERAND INSTRUCTIONS, 
lebe :AaT LEAST ONE SINGLE OPERAND INSTRUCTION IS VERIFIED IN ALL UNIQUE 
1263 : ADDRESSING MODES. SYTE MODES ARE ALSO TESTED. AS EACH NEW 
1264 : MODE IS INTRODUCED THE SAME INSTRUCTION IS TRIED AND TESTED IN 
1265S :A SMALL LOOP CONVENIENT FOR SCOPING. THE TEST IS SET UP USING 
i iONLY INSTRUCTIONS AND ADDRESSING MODES WHICH HAVE BEEN PREVIOUSLY 

1268 IF THESE TESTS FAIL, CHeCK THE RESULTS FOR A CLUE TO THE 
ise FAULT. 

ee . HARSHA SLE ALAA KEL ARES EAE ES RELA A KALLE RAE AEA LE RE RAR AA AA RELA SAA RALEFELAEAE FAA L ELSES 

i 
is? i HERE LERE HKALE RELL RAHA AA KARE KAKA RAKE SAKES EREE LARA RE RAL RARE RARE LEE RELAAE LAE LES 

1277 THE CLR INSTRUCTION IS USED TO INTRODUCE EACH ADDRESSING 
1278 MODE WITH THE SINGLE OPERAND INSTRUCTION. FOLLOWING THE SEQUENCE CHECK, 
1279 : THE CLR INSTRUCTION IS EXECUTED AND A BRANCH TEST IS EXECUTED WHICH 
1280 * CHECKS THAT THE Z~BIT WAS PROPERLY SET. THIS SMALL TEST IS SELF-SUFFICIENT 
1281 > AND CAN BE SCOPED TO TROUBLE SHOOT ALL OF THE IR DECODE LOGIC AND 
1282 : MICROCODE FOR SOP INSTRUCTIONS WITH MODE 0. FOLLOWING THIS TEST 
1283 : SEVERAL QTHER SOP_INSTRUCTIONS ARE INTRODUCED WITH QO. THESE 
1284 + INSTRUCTIONS MAINPULATE DATA AND SERVE TO CHECK THE DATA RESULTS 
1286S : OF THE SOP INSTRUCTIONS IN THIS TEST. THE DATA IN THIS TEST IS 

ices ; OPERATED ON BY EACH INSTRUCTION WITHOUT REINITIALIZING. 

1288 2 gH gE 

1289 : TEST 35 TEST MODE 0 USING SOP INST. 
1290 © 3 3366 9H HEHE HEHEHE HEME HEHEHE HEE HEH ESE MEE SEE SEE MEE SESE SEE BEBE SE 9 3 a a a SE 

12391 902400 a0S2l12 tST35: INC (Re) UPDATE TEST NUMBER 
129e O0240e Oee7le 000035 CMP 435, (Re) : SEQUENCE ERROR? 
1293 OO0e406 001017 BNE TST36-10 *BR TO ERROR HALT ON SEQ ERROR 
1eS4 =002410 o0S000 CLR RO : TRY THE CLEAR INST. 
1295 O0241e OO1404 BEQ SOPOA 
1296 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (sz2s 

1297 : CONDITIONAL BRANCH INST. AND ===> 
1298 ; REPLACE THE MOVE INSTRUCTION saz 
1299 WHICH FLL ous W/ 776 s==s 

1300 OO24!4 Ole74e OO004S MOV #45. -(Re) : MOVE TO MAILBOX @ X4XHHEH YS HxRREEE 
1301 OGe4e0 005242 INC ~(R2) SET MSGTYP TO FATAL ERROR 
1302 OOe%ee 000000 HALT -CLR DID NOT SET Z-BIT 
1303 O024e4 005200 SOPOA: INC RO : TRY THE INCREMENT INST. 
1304 O024e6 005400 NEG RO : TRY THE NEGATE INST. 
1305 002430 100404 BMI SOPOB 
1306 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
1307 ; CONDITIONAL BRANCH INST. AND n

A
 

f
a
t
e
 

o
u
 



1308 
fe
] 

=
s
 

9
0
 
p
e
 

f
a
e
 

L
A
T
A
 
A
L
A
T
A
 
A
T
A
T
A
I
A
T
A
I
A
L
 

A
I
N
A
)
 

T
D
P
 

b
e
 

be
 

he
 
b
e
 

be
e 

> 
b
e
 
p
e
 
p
e
 
p
e
 

—
-
O
W
D
N
M
U
I
L
C
W
T
e
-
O
D
 

ea
e 

a
t
 

De
t 

Pt
 

Ba
e 

Ba
e 

O
e
 

Be
 
d
e
 

De
ne
 
p
e
 

at
 
Pe
 
B
e
 
ps
 
b
e
 

ha
e 

F
e
 

Qe
 

B
B
S
 

G
I
G
I
G
I
G
S
 

W
U
R
Y
 

1331 

o02446 
o0e4%Se2 
002e4S4 

O0e4S6 
002460 
002464 
002465 
002470 
002472 

002526 

Ole742 
00Se4e2 
oo0coo 

O0Sele 
022712 
001020 
ogS000 
905300 
100404 

O1e74e 
d0Se4e2 

0OCO46 

000047 

000036 

o0o0so 

MOe 
MACY11 27(722)} O6-O0CT-76 14:01 PAGE 184 L TES 

ES” MODE 2 USING SOP INST. 

REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 767 ~

O
™
 

u
u
 

se
at
 . 
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MOV #45, -(Re) : MOVE TO MAILBOX 8 k#FEREE 4H EEREEES 
INC ~(R2) SET MSGTYP TO FATAL ERROR 
HALT ;NEGATE DID NOT SET N-BIT 

SOPO8: COM RO TRY COMPLEMENT INST. 
SEQ TST36 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 

REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 761 aA
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e
 

MOV #47, -(Re) MOVE TO MAILBOX #@ XHHHEHH 47 3 £404HE% 
INC -(R2) ‘SET MSGTYP TO raTaL ERROR 
HALT : CUMMULAT IVE RESULT OF CLR,INC,NEG AND COM INSTS. FAILED 

: OR SEQUENCE ERROR 

hasaislalaladellatatalalalaieialeiatslalalaisieleleielelslelelelolelelelololeleleleleieieisieieieieleieleieieieieielaielehelalelaieiaisisleieiclelsleleieiahibalelelela 

THIS TEST INTRODUCES THE REMAINING SOP _INSTRUCIONS AND TESTS 
THEN IN MODE 0. THE PURPOSE IS TO PROVIDE A BASELINE OF 
: INSTRUCTIONS FOR USE IN THE SUBSEQUENT TESTS. SINCE THE MICROCODE FOR 
THESE INSTRUCTIONS IS IDENTICAL TO THAT ALREADY TESTED, ANY TROUBLE 
:SHOOTING EFFORTS SHOULD BE AIMED AT THE ACTUAL IR DECOBE AND ALL 
; FUNCTIONING. 

2g GHAZI 

{TEST 36 TEST REMAINDER OF SOP INSTS IN MODE 0 
0 333 IIS 

$5736: INC (R2) ;UPDATE TEST NUMBER 
CMP #36, (Re) : SEQUENCE ERROR 
BNE TS$T37-10 *BR TO ERROR PRT ON SEQ ERROR 
CLR RO : INITIALIZE 
DEC RO : TRY DECREMENT INST. 
BMI SOPOC 

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND (sss 
; REPLACE THE MOVE INSTRUCTION (==== 

WHICH FOLLOWS W/ 775 (ss22 
MOV #50 .-(Re) : MOVE TO MRILBOX & XHHHEHX SQ 4X4EEXE 
INC -(Re) “SET MSGTYP TO FATAL ERROR 
HALT *N-BIT NOT SET ON DEC 

SOPOC: SEC INITIALIZE CARRY 
AoC RO “TRY ADD CARRY INST 
BNE SOPOD 
SEC s INITIALIZE CARRY 
SBC RO TRY SUBTRACT-CARRY INST 
BPL SOPOD 
NEG RO 
DEC 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS zssz 
; CONDITIONAL BRANCH INST. AND s2zz 
; REPLACE THE MOVE INSTRUCTION ss=s 
; WHICH FOLLOWS W/ 760 sass 

SOPOD: 
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MAINDEC-11-OGKAR 11/04 CPU TEST MACYS1 27(722) OQO6-OCT-76 14:Ci PAGE 185 
DGAAAR.P LL T36 TEST REMAINDER OF SOP INSTS IN MODE O 

1364 OCeSe6 Qle74¥e cC3051 MOV #51 ,-(Re) sMOVE TO MAILBOX & ~4¥484 5] teeEEES 
1365 002532 O0Se4e2 INC -(R2) :SET MSGTYP TO FATAL ERROR 
1366 002534 o9g000C HALT ; CUMMULATIVE RESULT OF ADC,SBC,NEG AND DEC INSTS. FAILE 

; OR SEQUENCE ERROR 1387 
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PHPPSESSHSERHERESERRELESESSALERASE SEALER DESSERLASS SEE EELEAELESEESAS ES TOES TEED EDD Os 

THIS TEST INTRODUCES THE BYTE CONTROL LOGIC OF THE PROCESS OS. 
: THE MODE O BYTE MICROCODE IS TESTED. THE METHOD AND SEQUENCE 
; OF TESTING IS THE SAME AS THAT USED IN THE SOP MODE 0 TESTS. 

pe eeEEREEEEEEOEEEALERERESAECLERELELEELLSEEEAENAEREERELSEEESEE SES SEE EES EEE EEE ESE S FEES 

:TEST 37 TEST MODE O EVEN BYTE USING SOP INST 
 FERELERELEREEEELEEEEE ELSE REESE SESSA SE EEREE ESSERE EE EREA RES ESSE EELS EEE SE S95444450545445 

. ts737: INC (Re) ;UPDATE TEST NUMBER 
099037 CMP #37, (R2) “SEQUENCE ERROR? 

SNE TST40-10 *BR TO ERROR HALT ON SEQ ERROR 
CLRE RO ane “TRY CLEARING EVEN BYTE OF REGISTER 

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONOITIONAL BRANCH INS’. AND <==== 
REPLACE THE MOVE INSTRUCTION ==== 
WHICH FOLLOWS Wy’ 776 (x22 

ocoose MOV 852 -(R2) "MOVE TO MAILBOX 8 H#eEEES SO EeeEHES 
INC -(R2) ‘SET MSGTYP TO FATAL ERROR 
HALT :CLRB DID NOT SET 2-BIT 

SOPBOA: cone RO ace :TRY SETTING EVEN BYTE OF REGISTER 

INCE RO 0 ;TRY INCREMENTING EVEN BYTE OF REGISTER>> 

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ==s= 
: CONDITIONAL BRANCH INST. AND <==== 
: REPLACE THE MOVE INSTRUCTION <(s=s= 

Sorao8 : WHICH FOLLOWS W/ 766 (sess 

095953 MOY #53,-.R23 sMOVE TO MAILBOX 8 #¥eeEHE SQ HEREREE 
INC -(R2) :SET MSGTYP TO FATAL ERROR 
HALT ‘TEST CUMMULATIVE RESULT OF ABOVE SYTE INST. 

: OR SEQUENCE ERROR 
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£& 2 EVEN SYTE USING SOP INST 

RESPESESSSRSLSRSRELESERELEKALALERFHEARERELLEEFSAEEASELERELA SAE FEES ESF EE SE TE EHH TE HEED HS 

ae THIS TEST USES THE CLR INSTRUCTION TO_ INTRODUCE ANC TEST 
:SINGLE OPERAND MODE 1 INSTRUCTIONS. one THE CLR INSTRUCTION 
31S USED TO INTRODUCE. THE MICROCODE AND TO TEST THAT THE PROPER 
;CCNDITION CODES ARE SET. OTHER SOP INSTRUCTIONS ARE USED TO MANIPULATE 
; COMMON DATA TO VERIFY THAT THE CORRECT DATA IS PRODUCED. 

erie ittiiiitiiiitiitiitri iit ttteeti iii lic eseeitciel tener rerio er serge 
; TEST 40 TEST MODE 1 USING SOP INST. 
AGMHHGHEHEHGHHEHGHEE EAE EEEEEEERES EEE TEESEREE REESE ES EEE EE CEES 
tsT49: INC (Re) sUPDATE TEST NUMBER 

CMP #40, (Re) : SEQUENCE ERROR? 
BNE TST41-10 -BR TO ERROR HALT ON SEQ ERROR 
CLR RO : INITIALIZE RO 
CLR (RO) : TRY CLEAR INST W/MODE 1 
BE9 SOPIA 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS zsst 
; CONDITIONAL BRANCH INST. AND (ss=s=s 
; REPLACE THE MOVE INSTRUCTION =zzs 
; WHICH FOLLOWS W/ 775 (z2z2 

MOV 954 -(R2i MOVE TO MAILBOX © #8eeexe SY keEEETE 
INC -(R2) ‘SET MSGTYP TO FATAL ERROR 
HAL T :CLR DID NOT SET 2-BIT 

SOPIA: DEC (RO) : TRY DECREMENT INST W/MODE 1 
BPL SOP IB 
SEC Sear eras CARRY 
AOC (RO) TRY ROD-CARRY W/MODE 1 
of. TST4} 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS zzz 

; CONDITIONA: BRANCH INST. AND (=s=== 
; REPLACE THE MOVE INSTRUCTION ss 

SOP1B : WHICH FOLLOWS W/ 764 sos 

MOV a5S,-(Re) sMOVE TO MAILBOX @ 25eee#% SS sueeEED 
INC -(RB) “SET MSGTYP TO FATAL ERROR 
HALT : TEST CUMMULATIVE RESULT OF ABOVE INST 

OR SEQUENCE ERROR ° 
, 



po3 
mINCED-c. caree ou. Is L2L TES? MacriL 27,732 26-07-74 D1 RSE 188 
ee oe rae *giv Site : Stn SOR INS? 

2442 
1443 SPERPEPERSERESERSFRESEEEREELESERESEEERLESE ERAS ERED ESSSESOEEEFESERSESES SOE SE ESOS SESS 
1444 : 
1445 THIS TEST VERIFIES THE BYTE INSTRUCTION MICROCODE FOR MODE 1 
1g ; SINGLE OPERAND INSTRUCTIONS. 
144 THIS IS THE FIRST PLACE THE SIGN EXTEND LOGIC IS E-SRCISED 
144g ; AND VERIFIED. 

1450 WUTTTTTTTTTTTTTTTTTTTTTrTT irri T er TTT ee AREERESRESSSRASSEAPEGAEREGA ESSE SES EF ES 

145] TEST 41 TEST MODE 1 EVEN BYTE USING SOP INST 
1482 , ESHER EGEE GLEE EESEREREEEEEESLS EEE SESE ELEEREREEE EA EREE ESSE EASES SEES SE O954454564594064 

l passes pose12 tsT41: INC (R2) ;UPDATE TEST NUMBER 
1454 4 le onocd: cup #41, (R2) :SEQUENCE ERROR? 
1 001017 BNE TST42-10 ?BR TO ERROR HALT ON SEQ ERRCR 
I poston CLR RO INITIALIZE RO 
} 10 CLR (RO) HINITIALIZE LOC. O 
! 005119 COM (RO) 
I 10SC10 SURB = <RO) ;TRY TO CLEAR BYTE 0 
1460 72 001404 BEQ SOPBIA 
461 - TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (z=z= 
ist2 . CONDITIONAL BRANCH INST. AND <==z= 

1463 ; REPLACE THE MOVE INSTRUCTION <(==== 

tues ™% 012742 DOSE MOV 856. -(R2 "MOVE TO Maree a eke WY tS eee OOO - ) 

MEE as a0 eas INC ~(R2) -SET MSGTYP TO FATAL ERROR 
1467 002702 900000 HAL T :CLRB DID NOT SET 2-BIT 
1468 ose19 SOPBIA: INC (RO) ‘INCREMENT TO TEST WORD 
1469 1 BPL SOPB18 
14 10 105410 NEGB = (RO) sNEGATE: ODO BYTE=377 
1471 027 12 100002 BPL SOPB18 
1472 14 105210 INCB = CRO) - INCREMENT ODD SYTE=0 
i473 0020716 QO1404 BEQ TSTY¥2 
1474 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
1475 : CONDITIONAL BRANCH INST. AND (sz== 
1476 : REPLACE THE MOVE INSTRUCTION <==== 
1477 : WHICH FOLLOWS W/ 761 soz 
1478 002720 SOPBIB: 
1479 002720 oOle742 000057 MOY 857, -(R2) -MOVE TO MAILBOX # 48844ee S7 seREEEE 
1480 002724 9o0s24e2 INC -(R2) :SET MSGTYP TO FATAL ERROR 
1481 992726 cood09 HALT ‘CHECK CUMMULATIVE RESULT OF ABOVE INST 
‘452 a r"'OR SEQUENCE ERROR 
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; THIS TEST VERIFIES ThA” SINGLE OPERAND BYTE INSTRUCTIONS WILL 
sFUNCTIGN CORRECTLY FOR OOO BYTES. 
; THIS IS THE FIRST TIME THAT ADDRESS LINE O HAS BEEN 
sEXERCISED. CHECKS ARE MADE THAT THE PROPER BYTE IS MODIFIED AND 
; THE CONDITION CODES ARE CHECKED. IT IS ALSO VERIFIED THAT THE UNADORESSEC 
;BYTE IS NOT ALTERED BY THE INSTRUCTION. 
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i -TEST 42 TEST MODE 1 ODD BYTE USING SOP INST 
B « ERSRSKSEESEESRESHESRAEKRSASKSESASRESERSRERSSASERSSESASSSRSAAEAASSALELELEFPEFSSAS SAAS PEELE EE 

1 30 o0S212 tsTy2: INC (R2) ; UPDATE TEST NUMBER 
i Seer e 990542 CMP #42, (R2) “SEQUENCE ERROR? 

102! BNE 1$143-15 “BR TO ERROR HALT ON SEQ ERRCR 
CLR RO “INITIALIZE RO 

1 CLR (RO; tINITIALIZE LOC. O 
11 COM (RO) 

005200 INC RO ;RO=000 BYTE 
105010 SLRB ss RO) ‘TRY TO CLEAR BYTE 1 
001404 BEQ SOPBIC 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 

REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 772 A
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 Ole74¥2e o0CObC NOV #60,-(R2) sMOVE TO MAILBOX © xeeeERE 60 FeeeEEE 

F INC -(R2) ‘SET MSGTYP TO FATAL ERROR 
be 000000 HALT sCLRB DID NOT SET 2-BIT 

5 764 005300 SOPB1C: DEC RO *RO=WORD ADOR. 
5 002766 005210 INC (RO) s INCREMENT TO TEST WORD 
2 tees open INC RQ *RO=000 BYTE 

108410 NEGB (RO) :TRY TO NEGATE BYTE 1 
5 00e774 100002 BPL SOP81D 
S 002776 105210 INCB (RO) ;TRY TO INCREMENT BYTE 1 
519 003000 001404 BES TST43 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND === 
REPLACE THE MOVE INSTRUCTION  <==== 

we
 

we
 

we
 

w
e
 

WHICH FOLLOWS W/ 757 (zz2z 

093002 SOPBID: 
oga0ne 012742 o00C61 MOV t61,-(R2) “MOVE TO MAILBOX # SHEHKES 61 ExREHEE 
0 005242 INC - (Re) ‘SET MSGTYP TO FATAL ERROR 
003010 goodc0 HALT : TEST CUMMULATIVE RESULT OF ABOVE INST. 
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; OR SEQUENCE ERROR 
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mlb =o, laee 1 24 DOU TEST MAGI! 27.732) D6-c57-76 14:01 FAu8 132 
SKARALe, or "ES" “STE : SOD BYTE USING SOP INST 

1529 
1339 EP PEEE EEE EREEESESESERESSREREEERS HEA EREREEERSHEREU ESHEETS EROEEDS ESE ROE RE RS ES ESE ST4 

153! 
1532 THIS TEST VERIFIES MODE 2 SINGLE OPERAND INSTRUCTICNS. PREVIOUSLY 
1533 : TESTED INSTRUCTIONS ARE USED TO SET RA POINTER IN RO TO LOC. 400. 
1$34 :L9C. 400 IS INITIALIZED TO -1 BEFORE A CLR MODE 2 IS EXECUTED. 
1535 THEN RO IS bECRENENTED BY TWO YO AGAIN POINT TO 4OO BEFORE EACH 
1$36 oF SEVERAL MODE 2 INSTRUCTIONS ARE USED TO VERIFY THE DATA RESULTS OF 
1§37 -THE TEST. THIS PROCEDURE ALSO VERIFIES THE PROPER INCREMENTING CF THE 
1538 ; REGIS ER. 

1540 BTIITITTTITTTITTTTTTTTTTTTTTTTT LITT TTTTLET LET LTT CELT TEEL ETE 

1541 “TEST 43 TEST MODE 2 USING SOP INST. 
1S4e » LE RREEE REA EE EAGLE RE EEE EERE EEE ERE EERERERS EEE ES ELEASEAE EES LESSEE ES SS EEE ESER ESE ESE ES 

1543 00301e odSele $ST43: INC (RE) ;UPDATE TEST NUMBER 
1S44 003014 O2271le 009042 CMP $43, (Re) 'SEQUENCE ERROP? 
‘S45 003020 001023 BNE TST44-10 :BR TO ERROR HALT ON SEQ ERFOR 
1546 00302e2 o0S000 CLR RO “SET RO=400 
1547 0030e4% 105100 COMB RO 
1548 003026 005200 INC RO 
1849 002030 005010 CLR (RO) ;CLEAR 400 
1$5C 003032 005110 COM (RO) "INITIALIZE: 4OO=-1 
1851 003034 005020 CLR (RO)+ :TRY CLEARING WITH MODE 2 
1552 003036 OCl4C4 BEQ SOPZA 
1S53 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (=s=== 

1534 CONDITIONAL BRANCH INST. AND (saz 
iSSS : REPLACE THE MOVE INSTRUCTION 222 

1556 WHICH FOLLOWS W/ 771 =sss 
1557 poses Ole74e O0C0E-2 MOV be. -(R2) ;MOVE TO MAILBOX ® #42842 62 #edHEEE 
1558 o0S242 INC -(Re) -SET MSGTYP TO FATAL ERROR 
1SS9 003046 000000 . HALT “CLR INST DID NOT SET 2-BIT 
1$60 903050 005300 SOPZA: DEC RO =RESET RO 
1561 0030Se 005300 DEC RO 
1562 S033 005120 COM (RO)+ - TRY COMPLEMENTING WITH MODE 2 
1563 100004 BPL SoPe8 
1564 003060 005300 DEC PO +RESET RO 
1S65 003062 005300 DEC RO 
1566 003064 005220 INC (RO)+ ;TRY INCREMENTING WITH MODE 2 
156 001404 BEQ TST4Y 
1568 ; TC SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
1569 ; CONDITIONAL BRANCH INST. AND (sssz 
1570 ; REPLACE THE MOVE INSTRUCTION (===2z 
1S7} . WHICH FOLLOWS W/ 755 (2222 
1572 003070 SOPeB: 
1873 003070 Ole742e 000063 MOV #63,-(Re) ;MOVE TO MAILBOX ® #3 629 2#aHda 
1674 003074 OodS242 INC -(R2) “SET MSGTYP TO FATAL ERROR 
157§ 003076 occooo HALT -CHECK CUMMULATIVE RESULT OF ABOVE INST 

‘ OR SEQUENCE ERROR i “I on
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J HEHHAHE HEA HEHE GHEER ESTEE T EE ELERERELES TAPED ELETER ES REFERERS EES ES SSS 9 FEET OS oe 

THIS TEST VERIFIES MODE 2 SINGLE OPERAND INSTRUCTICNS WHICH 
: ADDRESS EVEN BYTES. RO IS SET TO 400 AND USED TO INITIALIZE LOCATION 
ROBE 8. ~1. CLRB INSTRUCTION IS THEN EXECUTED ON BYTE 400 WITH 

RO IS THEN DECREMENTED BEFORE EACH OF SEVERAL MODE 2 INSTRUCTICNS 
‘WHICH ARE USED TO VERIFY THE DATA RESULTS OF THE TEST. THIS PROCEDURE ALS? 
; VERIFIES THE PROPER INCREMENTING OF THE REGISTER. 

ETT TTTTT TTT TT TTTT TT TTT T TTT TT TTTT TTT TTT TUTTLE TLE TTT TTT TUTTLE ee 
:TEST 44 TEST MODE 2 EVEN BYTE USING SOP INCT. 
“GHEE BBE BEEBE SEE EE EEE EERE EES £45 44544 

tsT44: INC (Re) ;UPDATE TEST NUMBER 
900044 CMP 844, (R2) SEQUENCE ERROR? 

BNE TST4S5-10 :BR TO ERROR HALT ON SEQ ERROR 
CLR RO :SET RO=400 
COMB =—s RO 
INC RO 
CLR (RO) ;CLEAR 400 
COM CRO) ‘INITIALIZE: 4OO=- 
CLRB (RO; + :TRY TO CLEAT 400 li/MODE 2 
BEQ SOP8cA 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS sss= 

; CONDITIONAL SRANCH INST. AND sss 

i REPLACE THE MOVE INSTRUCTION <s==s= 
WHICH FOLLOWS W/ 771 ses 

000064 MOV #64, - (Re) MOVE TO MAILBOX 8 ExHEEHE 64 2552424 
INC ~(RO) :SET MSGTYP TO FATAL ERROR 

- HALT ?CLR DID NOT SET Z-BIT 
SOPB2A: DEC RO “RESULT RO=400 

INC (RO) SINC 400 TO TEST WORD 
NEGB = (RO) + > TRY TO NEGATE EVEN BYTE 
BPL SOPBeB 
DEC FO :RESET RO=400 
INCB = (RO)+ TRY INCREMENT OF EVEN BYTE 
BEQ TST4S 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (z==== 
i CONDITIONAL BRANCH INST. AND sszs 

REPLACE THE MOVE INSTRUCTION s2=s ° 
’ 

sopaze . WHICH FOLLOWS W/ 756 (szse 

o900€s ” MOV #65, -(R2) :MOVE TO MAILBOX # ¥eeeRee 65 HedEEEE 
INC -(R2) ‘SET MSGTYP TO FATAL ERROR 
HALT ‘TEST CUMMULATIVE RESULT OF ABOVE INST. 

; OR SEQUENCE ERROR 
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O°CC4S 

00005 

000067 

sPEESARAERERASRELAASSLALERELELESREREEERELHELSREFSREERE SAS HALE HAELEESASE ETS FHFH HEPES EFSF 

TEST. 

TTT itiiriitiiiii tittle llLLLLi TLL TEL iit Th tiichieet ii 

TEST 45 
«PEER EEEE REESE REEL REEL EL EELS SEER EE REESE EEREREEREESEREESERERGE SEAS SESE SE EE EFE SES SD 
SsTuS: 

SOPBeC: 

SOPBeD: 

i and 
cprus we & 

THIS TEST FOLLOWS THE SAME PRCCEDURE DESCRIBED IN ThE PREV/ICLS 
HERE. THE BYTE INSTRUCTION IS USED TO ADDRESS AN ODD BYTE. 

INC 
UMP 
SNE 
cLR 
COMB 

TEST MODE 

(Re) 
#45, (R2) 
TST46-10 

SOPBEC 

#66, -(R2) 
-(R2) 

2 000 BYTE USING SOP INST. 

;UPDATE TEST NUMBER 
> SEQUENCE ERROR? 
;BR_TO ERROR HALT ON SEG ERROR 
;SET RO=400 

:CLEAR LOC 400 
vINITIALIZE: 4OO=-1 
;RO=000 BYTE 
;TRY TO CLEAR ODD BYTE 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 
; REPLACE THE MOVE INSTRUCTION 
3 WHICH FOLLOWS W/ 770 
sMOVE TO MAILBOX 8 ¥xKEEH 66 44HEREE 
;SET MSGTYP TO FATAL ERROR 
-CLRB DID NOT SET 2-SIT 
*RO=WORD RDDR. 

; INCREMENT WORD 
;POINT 10 000 BYTE 
;TRY TO NEGATE ODD BYTE 

sRESET RO TO ODD BYTE 
TRY TO INCREMENT ODD BYTE 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 7S3 

MOVE TO MAILBOX 8 #¥XHHHH 67 HeRHEEE 
:SET MSGTYP TO FATAL ERROR 
TEST CUMMULATIVE RESULT OF ABOVE INST. 
; OR SEQUENCE ERROR 

(s2s2 
(ssss 

(ssss 

(sss 

(sss 
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OR SEQUENCE ERROR 

WL1-Oamme bf D4 l50 TE=7 moll 27 “Le tec ll” Ts lel. FASE L393 
Pll T45 TES® “ile 2 i105 SYTE USING SiF i'=~ 

s RREPEERESLARERRALEEESL ERE FEL E LAR LL LAL ERAS FERS HRELTRATHLARS REEL ERAEAL ES oH EP HEE ES 944 

THIS TEST VERIFIES MODE 3 SINGLE OPERAND INSTRUCTICNS. IY 
TUSES LOCATION 0 AS ITS TARGET DATA. A TABLE LOCATED AT LOC. 40 
-THRU 402 IS USED TO SUPPLY THE ADDRESS OF LOCATION O TO Tne 
; INSTRUCTIONS UNDER TEST. 

RO IS SET TO 400, THE START OF THE ANDRESS TABLE AND AC 
INSTRUCTION 1S EXECUTED WITH MODE 3 TO CLEAR LOC. 0. THEN RO 

‘IS DECREMENTED BY TWO AND TWO OTHER MODE 3 TNE TRUCT TONS OPERATE ON 
-LOC. O TO VERIFY THE DATA RESULIS OF THE TEST. THE PROPER INCREMENTING 
; OF THE REGISTER IS ALSO VERIFIED IN THIS MANNER. 

IF A FAILURE IS DETECTED BE SURE TO VERIFY THAT THE TABLE 
(LOC. 400-402) HAS THE PROPER VALUES (0). 

PTTTTT TTT TT TTT ITT TT TITLE TTT Crete TCT TLE LE TLE ELCELELE EEE EeEEE EEL 
- TEST 46 TEST MODE 3 USING SOP INST. 
PTSETELTETTETTTTTSTESTSSTSETTTECTEPEPTTTETUPTTTTTSTTCTTCTCTTITTTETTT TTT ET TET TTT TS 

003256 005212 tST46: INC (Re) ;UPDATE TEST NUMBER 
003260 dee7le ocot4e CMP #46, (Re) : SEQUENCE ERROR? 
po aebs 001020 BNE TST47-10 :BR TO ERROR HALT ON SEQ ERROR 

005000 CLR RO ‘SET RO=400 
003270 105100 COMB RO 
003272 o0S2eC0 INC RO 
003274 005010 CLR (RO) ;CLEAR LOC 400 
003276 005029 CLR a(RO)+ : TRY TO CLEAR LOC O USING MODE 3 
003300 001404 BEQ SOP3A 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS sss 
; CONDITIONAL BRANCH INST. AND ses 
i REPLACE THE MOVE INSTRUCTION sss 

WHICH FOLLOWS W/ 772 sss 
003302 Ole742 o00070 MOV #70,-\Re) MOVE TO MAILBOX # x4xnEEX 70 3 4EREREE 
003306 005242 INC -(R2) :SET MSGTYF TO FATAL ERROR 
003310 000000 HALT :CLR DID NOT SET 2-BIT 
0033!e 005300 SOP3A: DEC RO RESET RO=400 
003314 005300 DEC RO 
003316 005130 COM a(RO)+ ; TRY TO COMPLEMENT LOC O OF MODE 3 
003320 100002 BPL S0P38 
003322 005230 INC a(RO)+ ;TRY TO INCREMENT LOC O W/MODE 3 
003324 OO01404 BEG TST47 

: TO SCOPE: CLEAR THE RIGHT BYTE CF THIS secs 
: CONDITIONAL BRANCH INST. AND zscs 
: REPLACE THE MOVE INSTRUCTION sez 
: WHICH FOLLOWS W/ 760 (2222 

003326 SOP3B: 
003326 Ol274e 000071! MOV #71,-(Re) sMOVE TO MAILBOX $ H¥¥xEHH 7] tedHEEE 
00333e o6Se42e INC -(R2) :SET MSGTYP TO FATAL ERROR 
063334 900000 HALT : CUMMULAT IVE RESULT OF ABOVE INST FAILED 
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103 
--7 4 7220 leeoCTH7h HDL ERSE Los , a TYG)” 7E57 MIDE Z USING 

5 RHRERERREAASRSAE SASL LARESLALSLEFELALELAELSARS HEARSE LE SEALE FRELKRFARSA FRE ++ tHe et essere 

: THIS TEST VERIFIES MODE 3 SINGLE OPERAND BYTE INSTRUCTIONS 
!WHICH ADDRESS EVEN BYTES. AGAIN, THE TARGET LOCATION O IS USED 
?AND THE SAME TABLE AT 400 IS EMPLOYED. 
: AFTER POINTING RY TO THE TABLE (400) AND SETTING LOCATION 
-2 TQ -1, A CLRB INSTRUCTION IS USED TO CLEAR BYTE O. 
: SEVERAL OTHER MODE 3 INSTRUCTIONS ARE THEN USED WITH THE TABLE 
?TO VERIFY THE DATA RESULTS AND THE PROPER INCREMENTING OF THE REGISTER. 
SIF A FAILURE IS DETECTED, BE SURE THAT THE TABLE (LOCATION 400-402) HAS 
‘THE PROPER VALUES (0). 

STEELE LET LILLELLLL ELLE LLOLLAeLELEDLELLLLELLELEL DEEL GGLELL GLa 
TEST 47 TEST MODE 3 EVEN BYTE USING SOP INST. 
+ SERA ELERERREREEE RARE ELLE F ES EEE RARER ERA RARA RARER E EEE PARAL EASA ERALAAL FARE RSLS EASE SES 

005212 +ST47: INC (R2) ;UPDATE TEST NUMBER 
27}2 cooc47 CMP 847, (R2) SEQUENCE ERROR? 
10 BNE TSTS0-10 *BR TO ERROR HALT ON SEG ERROR 

005004 CLR RY SET RY=400 
105104 COMB RY 
So5e04 INC RY 

CLR RO ; INITIALIZE LOC. O=-1 
005010 CLR (RO) 
0051!0 COM (RO) 
105034 CLRB =a (R4) + -TRY TO CLEAR EVEN BYTE 
001404 BEG SOPB3A 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ==== 
: CONDITIONAL BRANCH INST. AND (sez 
: REPLACE THE MOVE INSTRUCTION (=s== 
: WHICH FOLLOWS W/ 770 a 

Olte74e 000072 MOV 872 ,-\Re) MOVE TO MAILBOX 8 #XHHEXE 72 HEHEHE 
005242 INC -(R2) :SET MSGTYP TO FATAL ERROR 
00G000 HALT ‘CLRB DID NOT SET 2-BIT 
005304 SOPB3A: DEC RY RESET POINTER 
005304 DEC RY . 
905234 INC 3(RY)+ -TRY INCREMENTING WORD 
100006 BPL SOPB838 
1054934 NEGB  a(R4)+ ;TRY TO NEGATE EVEN BYTE 
100004 BPL SOPB3B 

DEC RY 
005304 DEC RY 
105234 INCB = (RH) + ;TRY TO INCREMENT EVEN BYTE 
001404 BEQ TSTSO 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS === 
: CONDITIONAL BRANCH INST. AND <==== 
: REPLACE THE MOVE INSTRUCTION <==== 
: WHICH FOLLOWS W/ 7S2 \ Eze 

SOPB3B: * 
O1e742 000073 MOV #73, -(R2) sMOVE TO MAILBOX 8 #xxKKEH 73 HxHEHEH 4 
onseve INC -(R2) *SET MSGTYP TO FATAL ERROR ~ 
o0o000 HALT ‘“CUMMULATIVE RESULT OF ABOVE INST FAILED 

; OR SEQUENCE ERROR 
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005212 
02e7 le 

105030 
001404 

Ole74e2 
o0S24e 

001404 

Ol2e74e 
00S24e 
000090 

cOU_TEST MACY i] 94 } 
5” MODE 3 EVEN BYTE 

KO3 
32) OG-0CT-76 14-01 PAGE .35 1 72a 

G SOP INST 
27 

USIN 

gs RRREREERAERER ERE ERE RRR EL AERA E ERE EERE KELERELLELER ALES ERE RETR RARSLERE SA EE SAAS ESS 

THIS TEST VERIE JES MODE 3 SINGLE QPERAND BYTE INSTRUCTIONS 
WHICH ADDRESS ODD BYTES. THE TARGET IS BYTE 1. A TABLE AT 
;LOC. 400-406 IS USED. RO SERVES AS THE TABLE "POINTER. 

RO IS INITIALIZED TO 400. LOC. 0 IS SET TO -1 USING THE 
FIRST TWO TABLE ENTRIES. A CLRB MODE 3 IS EXECUTED ON BYTE 1 USING 
: TABLE. App DRE RG SAT 404. RO IS DECREMENTED TO 402 AND SEVERAL BoP 

UCTIONS ARE USED TO VERIFY DATA RESULTS AND PROPER 
‘REGISTER INCREMENTING. 

THE TABLE (400-406) SHOULD CONTAIN 0,0,1,1 BEFORE AND 
‘AFTER THE TEST IS RUN. 

PITT TTTT TTT TTTTTTITITT TTT errr Cece Ee RHLELELLAERELE 
TEST SO TEST MODE 3 00D BYTE USING SOP INST. 
MTITIT TIT T ITLL LLL LLL LLL LALLLOLELLELELELLLLELELELLGLELLoLbibitts 
tsTso: INC (RE) ;UPDATE TEST NUMBER 

CMP #50, (R2) *SEQUENCE ERROR? 
BNE TSTS1-10 *BR TO ERROR HALT ON SEQ ERROR 
CLR RO -SET RO=400 
COMB =—s«RO 
INC RO 
CLR a(RO)+ i INITIALIZE 
COM a(RO)+ *LOC O=-1 RO=404 
CLRB 3s A(RO)+ “TRY TO CLEAR ODD BYTE 
BEO SOPB3C 

; TO SCOPE: CheRR THE He RIGHT BYTE mm THIS s== 

; REPLACE THE MOVE TRSTRUCTION s=== 
WHICH FOLLOWS W/ 77 (sess 

MOV #74. -i Re) : MOVE TO MAILBOX 8 xxxeRRE ne KKEKERE 
INC ~(R2) “SET MSGTYP TO FATAL ERROR 
HALT "CLRB DID NOT SET 2-BIT 

SOPB3C: DEC Ro RESET RO 

DEC RO ;POINT TO EVEN BYTE ADDR. 

INC a(RO)+ - INCREMENT WORD 
NEGB  a9(RO)+ -TRY TO NEGATE ODD BYTE 
BPL SOP83D 
INCB 3(RO)+ ;TRY TO INCREMENT ODD BYTE 
BEQ TST51 . 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS =2z= 
; CONDITIONAL BRANCH INST. AND (==== 
; REPLACE THE MOVE INSTRUCTION sss= 
: WHICH FOLLOWS W/ 754 (zs2= 

SOPB30: 
MOV #75, -(Re) sMOVE TO MAILBOX @ 4¥xEMEH 75 HEHEHE 
INC -(Re) ;SET MSGTYP TO Fatal ERROR 
HALT *CUMMULATIVE RESULT OF ABOVE INSTS FAILED 

; OR SEQUENCE ERROR 
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1823 1854 
1825 

1883 
1828 
1829 
1830 
1831 
1832 
1823 
1834 

es 
1837 
1838 
1839 
1840 
1841 
1842 
1843 

003522 
003524 

003574 
003574 
003600 
003602 

aKAR l 
"So 

O0S242 

Ole742 
00Se4e 
000000 

cH Ou TEST MACY1i 27(72e2) 06-0CT-76 
TES’ MODE 3 ODD BYTE USING SOP INST. 

5 RARE EER EEE EEE EERE EEE RE ERR AR ER RER ERE EERE ERER REALE REL ESRAF IFES SESE FTES EEF 

TEST Sl 
HE HEBHBHHBGHHHE HEEB HEE BH H TEBE EEE + 646 Fs 
tSTsi: INC 

CMP 
BNE 
CLR 
COMB 
INC 
CLR 
BEQ 

co0os1 

MOV 
INC 
HALT 
INC 
INC 
COM 
BPL. 
INC 
INC « 
INC 
BEO 

000076 

SOPYA: 

SOP4B: 
MOV 
INC 
HAL T 

000077 

LO3 
14:01 PAGE 136 

TEST MODE 4 USING SOP INSTS 

(Re) 
#51, (R2) 
T31S2- 10 

#76,-(R2) 
= (RB) 

#77, -(R2) 
-(R2) 

;UPDATE TEST NUMBER 
SEQUENCE ERROR? 
:BR TO ERROR HALT ON SEQ ERROR 
SET RO=400 

; TRY TO CLEAR USING MODE 4 

; 70 SCOFE: RE EAR THE RIGHT HT veer TH _ 

REPLACE THE ROVE TySTRUETION 
WHICH FOLLOWS W/ 773 

- MOVE TO MAILBOX # XXHEHEH 75 3 £¥EEEES 
SET MSGTYP TO FATAL ERROR 
‘CLR DID NOT SET 2-BIT 
RESET RO 

TRY TO COMPLEMENT USING MODE 4 

MOVE POINTER 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 757 

sMOVE TO MAILBOX # ¥XXHEXE 77 HEKHEEE 
“SET MSGTYP TO FATAL ERROR 
: CHECK CUMMULATIVE RESULT OF ABOVE INST. 
: OR SEQUENCE ERROR 
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00S212 
Oee7 le 
001017 
005000 
o0so20 
10S400 
005050 
001404 

Ole74e 

001404 

O1e742 
o0S24e 
000000 

oo00se 

000100 

000101 
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MO3 
MACY11 27 722) Ob-0CT-76 14:01 PAGE 19° 

E 4 USING SOP INS™S 

REA RER EERE ERA EREREREE REL ES EELES EATER ER ESEEES TREE R TESTER LER EDT ES ESD tHFESe ete eetet 

THIS TEST VERIFIES MODE S SINGLE OPERAND INSTRUCTIONS. I~ 
USES LOCATION 0 AS ITS TARGET DATA. A TABLE LOCATED AT LOC. 37¢ 
; THRU 374 IS USED TO SUPPLY THE ADDRESS OF LOCATION O TO Tn 
; INSTRUCTIONS UNDER TEST 

RO IS SET TO 376, (THE START OF THE ADDRESS TABLE) +e, 
AND A CLR_INSTRUCTION IS EXECUTED WITH MODE 3 TO CLEAR 
-LOC. 0. THEN RO IS INCREMENTED BY TWO_AND TWO OTHER MODE 3 
; INSTRUCTIONS OPERATE ON LOC. O TO VERIFY THE DATA RESULTS OF 
:THE TEST. THE PROPER DECREMENTING OF THE REGISTER IS ALSO 
; VERIFIED IN THIS MANNER. 

IF A FAILURE IS DETECTED BE SURE_TO VERIFY THAT THE TABLE 
(Loc. 372 THRU 374) HAS THE PROPER VALUES (0). 

PUTT TTT TTT TTT TTT TT TTT TTT TT TUTTE TTT CETTE TEETER E LET LETTE ELT FREE 
TEST Se TEST MODE S USING SOP INSTS 
MTEL ELI LLELLLLELELEULELEEELLLEL CLG RtLELLLLELELLELELEEEEEELELLELEEtetitiy! 
tsT52: INC (R2) ;UPDATE TEST NUMBER 

CMP #52, (R2) ;SEQUENCE ERROR? 
BNE T5T83-10 ?BR TO ERROR HALT ON SEQ ERROR 
CLR RO ‘SET RO=376 
CLR (RO)+ 
NEGB RO 
CLR a-(RG) ; TRY TO CLEAR LOC O W/MODE S 
BEQ SOPSA 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS =ss= 
CONDITIONAL BRANCH INST. AND sss 
REPLACE THE MOVE INSTRUCTION 2222 
WHICH FOLLOWS W/ 773 sce 

a
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MOV #100,-(Re) MOVE TO MAILBOX # 2%4¥%% 100 xunEHEE 
INC -(R23 “SET MSGTYP TO FATAL ERROR 
HALT "CLR DID NOT SET 2-8IT 

SOPSA: INC RO RESET RO 

COM J- (RO) -TRY TO COMPLEMENT LOC. 0 W/MODE 5 
BPL SOPSB 
INC a- (RO) -TRY TO INCREMENT LOC. O W/MODE S 
BEQ TSTS3 

; TO SCOPE: CLEAR THE RIGHT BYTE CF THIS (=== 
: CONDITIONAL BRANCH INST. AND (==== 
: REPLACE THE MOVE INSTRUCTION (==== 

— : WHICH FOLLOWS W/ 761 === 

MOV #101,-(Re) sMOVE TO MAILBOX # XxxHKEH 101 9 28EEES 
INC ~(Re3 *SET MSGTYP TO FATAL ERROR 
HALT ‘TEST CUMMULATIVE RESULT OF ABOVE INSTS 

: OR SEQUENCE ERROR 



NOS 
MAINDEC-11-DGKAR 11 O4% CPU TEST MACY1] 27:732) QO68-GCT-76 14:01 PAGE 158 
OGRKARA.P1LI TS2 TEST MODE S USING SOP INSTS 

1 
! . leleheleleheleleleieieleleseleleieleleleieieleleleieioleleleieieldichtiaiellelelebelehiidielabieieieltichchiehiehiihaaannade Settee tt aere 

1910 
TEST VERIFIES MODE ING PERAND _INSTRUCTIOtS. IT 

tat4 iuces Locetion 3 at te GRE ore he i aay 1h 400 USING 
1913 : PREVIOUSLY TESTED THSTRUCT IONS AND A MODE & CLR INSTRUCTION IS 
1914 EXECUTED ON LOC. O USING RO AND A -400 OFFSET. COM AND INC 
1315 ; INSTRUCTIONS ARE THEN USED TO VERIFY THE DATA. 

1917 BPTI TTT TTTT TUT TTTTTTTT LTT Teer TTT ITTeLLELTeT CEE CLE CELT LCL ELLE EEE 
{418 :TEST S3 TEST MODE 6 USING SOP INSTS 
1319 EE at lal t+ lalallala C41 Sa +t alittle 
1929 ON 2666 395 le +5753: INC (Re) ;UPDATE TEST NUMBER 
162} QO2664 le 009053 CMP #53, (Re) : SEQUENCE ERROR? 
1322 003670 0010¢0 BNE TSTS4- 10 - BR TO ERROR HALT ON SEQ ERROR 
1923 003672 O0S$000 CLR RO : SET RO=400 
1924 003674 105100 COMB RO 
1325 003676 005200 INC RO 
19e¢6 003700 905060 i77400 CLR ~400(RO) ;TRY TO CLEAR LOCATION O W/MODE 6 
1927 003704% 001404 BEQ SOP6A 
1928 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ==s5 
1929 : CONDITIONAL BRANCH INST. AND zx== 
1930 i REPLACE THE MOVE INSTRUCTION <==== 

193] WHICH FOLLOWS W/ 772 sss 
1932 003706 Ole74e 000102 MOV #102,-(Re) ; MOVE TO MRILBOX © X22%2%% 102 KEKEREE 
1933 003712 Od0Se4e INC ~(Re} ‘SET MSGTYP TO FATAL ERROR 
1934 903714 Qg0000 HALT :CLR DID NOT SET Z-BIT 
1935 003716 O00516C 177400 SOP6A: COM -400(RO) - TRY TO COMPLEMENT LOCATION 0 W/MODE & 
1936 903722 100003 BPL SOP6B 
1937 003724 O0S2e60 17740 INC ~400(RO) ;TRY TO INCREMENT LOCATION O W/MODE 6 
1938 003730 001404 BEG TSTS4 
3939 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <s=== 

1940 ; CONDITIONAL BRANCH INST. AND sss 

1941 : REPLACE THE MOVE INSTRUCTION sss 
194e ; WHICH FOLLOWS W/ 760 ssss 
1943 003732 SOP6B: 
1944 003732 Ole74e 90900103 MOV #103,-(Re) sMOVE TO MAILBOX @ £##444% 1039 %#e404% 
194S 003736 O0Se4e2 INC -(R2} : SET MSGTYP TO FATAL ERROR 
1946 003740 000000 HALT + TEST CUMMULATIVE RESULT OF ABOVE INSTS 
1947 ; OR SEQUENCE ERROR 
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THIS TEST VERIFIES MODE 7 SINGLE OPERAND INSTRUCTICNS. IT USES 
: THE POINTER TO LOC. O WHICH IS STORED AT LOC. 4Ge. 

RO IS SET TO 400 AND A MODE 7 CLR_INSTRUCTION IS 
EXECUTED WITH A +2 OFFSET TO CLEAR LOC. 0. 

SEVERAL OTHER MODE 7 INSTRUCT IONS ARE THEN USED ON THE COMMON £ 
{LOCATION TO VERIFY THE DATA RESULTS. 

TIAL tii tl iCtiiiiiliitititiiiiisitritiititieiiesceriliriiecirce reece cerrigr egy 
TEST S4 TEST MOCE 7 USING SOP INST. 
ESE HH GHEE EEE HEHEHE HEHEHE HES HE SHEE HUE ESTE ERED ES EES Ets F484 644 

0OS2ie2 "STS4H: INC (Re) ;UPDATE TEST NUMBER 
peers paces CMP #S4. (R2) : SEQUENCE ERROR 

1 SNE TSTSS-10 :BR TO ERROR MRT ON SEQ ERROR 
CLR RO sSET RO=400 

105100 COMB RO 
005200 INC RO 
o0S070 ccorse CLR ade( RC) ;TRY TO CLEAR LOC. f W/MODE 7 
001404 BEG SOP7A 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS sss: 
; CONDITIONAL BRANCH INST. AND —— 
; REPLACE THE MOVE INSTRUCTION ==== 

WHICH FOLLOWS W/ 772 (2222 

Ole74¥2 OCo104 MOV 8108 -(82) : MOVE TO MAILBOX © x#eeExe «104 HeeEEEE 
00Se42 INC - (R23 :SET MSGTYP TO FATAL ERROR 
ooo000 HALT :CLR o1D NOT SET 2-BIT 
005170 oo0c0nde SOP7A: COM a2. RC) ‘TRY TO COMPLEMENT LOC. 0 W/MODE 7 
100003 BPL SOP7B 
005270 o0cede INC ae (RO) ; TRY TO INCREMENT LOC. 0 W/MODE 7 
001404 BEQ TSTSS 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <‘=s=== 
; CONDITIONAL BRANCH INST. AND ==s= 
; REPLACE THE MOVE INSTRUCTION <=s=s== 

cope : WHICH FOLLOWS WY 780 (sees 

Olev4e 000105 MoV #10S, -(Re) ;MOVE TO MAILBOX 8 #eeneHE 10S | BatEE 
p0S24P INC -(R2} :SET MSGTYP TO FATAL ERROR 
005609 HALT TEST CUMMULATIVE RESULT OF ABOVE IiwSTS. 

; OR SEQUENCE ERROR 
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: THIS TEST VERIFIES PROGRAM COUNTER ADDRESSING WITH SOP 
: INSTRUCTIONS. CLR MODE 77 IS USED TO CLEAR THE LOCATION FOLLOWING THE 
: INSTRUCTION (SOPX). THEN SINGLE OPERANO INSTRUCTIONS WITm MODES 37, 67, ANC 
77, USING INDIRECT POINTER SOPXAD ARE USED TO VERIFY THE DATA RESULTS 
;OF THESE INSTRUCTIONS. 

: SHELALLAEAESLSASAESSLEFASLELRESESLESEALELARLRLERERESAALELSSS ESAS SALES FSESE ESATA LSS SE 
; TEST SS TEST SOP INSTRUCTIONS MODES 2,3,6,7 WITH REGISTER 7 
TTCTITETTT TTT TTT TT Tee Te TTT TTT Tire 
tsTSS: INC (Re) ;UPDATE TEST NUMBER 

CMP 85S, (Re) : SEQUENCE ERROR? 
BNE SOP :BR TO ERROR HALT ON SEQ ERROR 
CLR (R7)+ >CLEAR NEXT LOCATION: (SOPx) 

SOPX: -] sUSE MODE 27 
BEO SOPA 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=s== 

; CONDITIONAL BRANCH INST. AND ss=s 
; REPLACE THE MOVE INSTRUCTION  <=ss= 
; WHICH FOLLOWS W/ 775 (zzz= 

MOV #106, -(R2) ;MOVE TO MAILBOX 8 #288824 106 SeeeERE 
INC (R23 :SET MSGTYP TO FATAL ERROR 
HALT -CLR DID NOT SET Z-BIT 

COPA: INC asSOPx INC SOPX W/MODE 37 
NEG SOPX s;NEGATE SOPX W/MODE 67 
BPL SOPB 
INC aSOPXAD ;INC SOPX W/MODE 77 
BEG YSTS& 

; TO SCOPE: CLEAR THE RIGHT BYTE CF THIS (sar 
: CONDITIONAL BRANCH INST. AND (zz 

; REPLACE THE MOVE INSTRUCTION <==== 

S5P8 : WHICH FOLLOWS WY 761 (222 

ow : 

MOV #107, -iRe) sMOVE TO MAILBOX 8 ##eeeHR «197 3 258ER5 
INC -(Re} “SET MSGTYP TO FATAL ERROP 
HALT ;INC DIO NOT SET 2-BIT 

;.. OR SEQUENCE ERROR 
SOPXAD: SOPX ; INDIRECT RODRESS OF SOFX 
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7 ead vices £3, £02 nr 7H REGISTER 

SPSPPESEPSRERSSELASSHSRELESSSAHRELELELEELERSE RES EASA PF FE HLISEAEELIRSESESS OSES EES SEED SS 

THIS TEST VERIFIES SINGLE OPERAND NON-MODIFYING INSTRUCTIONS 
USING MODE C. RO IS SET TO ZERO AND THE CONDITION CODES ARE SET 
:T0 THE COMPLEMENT OF THAT EXPECTED BY THE INSTRUCTION. A TST INSTRUCTION 
IS EXECUTED AND CONDITIONAL BRANCHES ARE USED TO TEST THE CONDITION 
; ODES. 

Iti iiiitiiiiiittilitiiiieiiitirereiiiiiriresriticierircrr nig gs 
[TEST Sb TEST MODE 0 SOP NON-MODIFYING 
jeeRSRRER ED EEO REEEE ED EOS 50 20 EERSTE TEES EEE TEES EERE ELE REO SED EE AEE ES EERE EES F EFS E EES 
STS6: INC (Re) ;UPDATE TEST NUMBER 

903055 CMP #56, (R2) : SEQUENCE ERROR? 
BNE 1§1$7-16 “BR TO ERROR HALT ON SEQ ERROR 
C.R RS : INITIALIZE RO=0 
sec :SET CC=lO11 
CLZ 
TS’ RO sTRY TST W/ MODE O 
BYS SNMOAR :CHECK THAT CC=0190 
BM! SNMOA 
Bos SNMOA 
BEQ TSTS7 

; TC SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND <==== 
: REPLACE THE MOVE INSTRUCTION 222 

eNO : WHICH FOLLOMS W/ 770 (szs= 

000110 MOV #110, -(R2) ;MOVE TO MAILBOX 8 ##eeHHE 110 FEEtEEE 
INC -(Re; : SET MSGTYP TO FATAL ERROR 
HALT : CONDITION CODES NOT SET PROPERLY 

; OR SEQUENCE ERROR 
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MACY SL 27.73 Lem lO) PAGE ele 
of NON-ROCTFYING 

jPERPREERERRREERSEOREEEREPEESESERSESSEREESERES TERE R SESS ESSER ES ESS ESET oS s Free sse oss 

cee 

ng 1g oY R09 SREB BID PUR SPUR UGUN Br Ege TIOS 
PSW. A _TSTB INSTRUCTION IS EXECUTED AND THE RESULTS 

ee EEE MT PECTS HE Ee BU alates 
PTT TTT TTT TTTT TTT T TTT T TTT TT ETT TERETE TTT TTT TUTTE TUTTE TUTTE TTT TTTTEE 

: TEST 57 TEST MODE O EVEN BYTE W/ SOP NON-MODIFYING 
= FHRESRSASESESESESSASRLALEAHERESEEASRERSAREREREREASSERRAEREERESSEAE ASSESSES EEEEED EE EE DE 

+sT57: INC (Re) ;UPDATE TEST NUMBER 
CMP 857, (R2) “SEQUENCE ERROR? . 
BNE TST60-10 -BR TO ERROR HALT Ol. 3£@ ERROR 
LR RC H INITIALIZE 

COMB RO :RO=377 
C6 -SET CC=O111 
& 

TSTB RO -TRY TST EVEN BYTE 
BvS SNMBGA CHECK CC=10C0 
BLOS SNMBOR 
BMI TST&O 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <= 
CONDITIONAL BRANCH INST. AND <= 
REPLACE THE MOVE INSTRUCTION <==== 
WHICH FOLLOWS W/ 770 w

e
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SNMBOA : 
MOV S111, -.R2) ;MOVE TO MAILBOX 8 #¥xHEHH [1] FeeEREF 
INC -(R2) :SET MSGTYP TO FATAL ERROR 
HALT :CONDITION CODES NOT SET PROPERLY 

: OR SEQUENCE ERROR 
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SRRFSRSERELERESESREREEERESAEES LHRSSELEEEAERERSRELAP HARRELL EAELESR ESHEETS PEP Hrs es eee es 

THIS TEST VERIFIES SINGLE GRERPND INSTRUCTIONS WITH MODE 1. 
:RO IS USED TO POINT TO AND CLEAR LOC. 0. THE COMPLEMENT OF THE 
EXPECTED CONDITION CODES ARE LOADED IN THE PSW. A TST INSTRUCTION 
1S TENE EXECUTED ON LOC. O JSING RO AND CONDITIONAL BRANCHES TEST 
. 
, e 

MTL Titi tiittiiieitliLititiLiiLicirititterititriLiticeseecireraceyy 

: TEST 60 TEST MODE 1 SOP NON-MODIFYING 
> SEAEESSESESAEPASSLESLAESERAAERAAE SEA RRKASREREAERSERALRRLERRSERSRRRRAAS ERASE LAF ERAGE LS 

cos2le ST60: INC (R2) ;UPDATE TEST NUMBER 
O22712 0°02 CMP 860, 2) ‘SEQUENCE ERROR? 
001011 BNE TST6.-10 :BR TO ERROR HALT ON SEQ ERROR 
005000 CLR RO ‘POINT TO LOC 0 
C0S010 CLR (RO) “CLEAR LOC 0 
000277 Scc : INITIALIZE 
oote44 cL2Z (C1011 
0057 16 TST (RO) -TRY TST W/ MODE 1 
102403 BVS SNMIA -CHECK CC=0100 
103402 BC SNMLA 
10040! BMI SNMIA 
001404 BEQ TST61 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (s==z= 
CONDITIONAL BRANCH INST. AND (szsz 
REPLACE THE MOVE INSTRUCTION <zs=z 
WHICH FOLLOWS W/ 767 zszs 

SNMIA: 
Ole74¥2 OOCiIe MOV glle,-(Re) sMOVE TO MAILBOX 8 HRHEHEH 112 FEREKER 
905242 INC -(Re} ‘SET MSGTYP TO FATAL ERROR 
000000 HALT :C6'S NOT SET PROPERLY 

; OR SEQUENCE ERROR 
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o8e46 
99Sele 
Cee7le 
001C26 
005000 
005010 
105110 

77 0002 
ooc2so 
105710 
102402 
101401 
100404 

012742 
005242 

PHESHFELESELESEE SSSA AES EAE FLAS LAE SHSALELEALAFERFAELALEALESFREAESREREFES ES AGE E CHL A He tt 

THIS TEST SETS LOCATION O TO 377 AND THEN USES RO TG TEST 
'THE EVEN BYTE AND THE ODD BYTE USING SOP BYTE INSTRUCTIONS WITH MODE 
“AGAIN, CONCITIONAL BRANCHES ARE USED TO VERIFY THE SETTING OF THE 
; PROPER CONDITION CODE BITS. 

UGHEHH GEG HEHE SHUG EEE HHH HE ++ 

TEST 61 TEST MODE 1 BYTE INST. NON-MODIFYING 
WITTE LLE LLL LLELLELiLitit GLLLLLLLLELEELELAL LLLLLLLE LLL 
tST61: INC (R2) ;UPDATE TEST NUMBER 

SMp #61 (R2) “SEQUENCE ERROR? 
BNE TSTb2-10 ‘BR TO ERROR HALT ON SEQ ERROR 
CLR RO ‘POINT TO LOC O 
CLR (RO: "CLEAR LOC O 
COMB. ss (RO) -COMPLEMENT BYTE 0 
cc ‘SET CC=O111 

TSTB —s_ CRD) -TRY TST ON EVEN BYTE 
BVS SNMBIA 
BLOS § SNMBIA 
BMI SNMB1B 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 767 K
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SNMBIA: 
MOV #113, -(R2) :MOVE TO MAILBOX 8 £42442 113 4edEREE 
INC -(Re} -SET MSGTYP TO FATAL ERROR 
HAL T -€C’S NOT CORRECT 

SHMBIB: CLR RO 
INC RO 
ace :SET CC=1011 

TSTB ~—s_ (RO) ;TRY TO TST AN ODD BYTE 
BVS SNMBIC ‘CHECK CC=0100 
BC SNMBIC 
BMI SNMBIC 
BEO TST62 

- TO SCOPE: CLEAR THE RIGHT BYTE CF THIS (==== 
; CONDITIONAL BRANCH INST. AND (22-2 
: REPLACE THE MOVE INSTRUCTION <==== 
; WHICH FOLLOWS W/ 752 (2222 

SNMBIC: 
MOY e114. -(Re2) sMOVE TO MAILBOX 8 HEHHEHE 114 HEReREE 
INC -(R2} ‘SET MSGTYP TO FATAL ERROR 
HALT -CC’°S NOT CORRECT 

: OR SEQUENCE ERROR 
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some "27 Memo as E772, 06-OCT-76 14:01 PASE 205 

INET) NON-MODIF YING 
~ ee 

,PHERPFSELLSEREEAE SESSLER SLELEREEREERLE REALS ERS RLRAREFSELAA ALEKS EREF SEES SFESAREEFESEES 

THIS TEST VERIFIES THE SINGLE-OPERAND NON-MODIFYING INSTRUCTIONS 
: ISING MODE 2. JT USES THE IDENTICAL PROCEDURE EMPLOYED IN THE 
:MCDE 1 TESTS. ADDITIONALLY, THE REGISTER IS CHECKED TO ASSURE THAT 
g1T IS INCREMENTED PROPERLY. 

Pitt LULL LLLELLLL LLL LLL LLL Lit 
:TEST 62 TEST MODE 2 WITH SOP NON-MODIFYING 
ebOMNNEHHCEIORASESHERSROSSSSESTEOESREREDEEEEESEEESNORENEREDARELEESSERLEEEREA EONS OS 

poy 40 Q0S212 tstb2: INC CR ;UPDATE TEST NUMBER 
42 O22712 g00ce2 Anup  eR2) “SEQUENCE ERROR? 

004346 001020 BNE Tees 10 :BR TO ERROR HALT ON SEQ ERROR 
Pow 3g poss CLR RO INITIALIZE RO=0 

10 CLR (RO) ‘CLEAR LOC O 
004354 000277 SCC SET CC=l011 
004356 900244 CLZ 
004360 005720 TST (RO)+ -TRY TST W/ MODE 2 
0043%e 102403 BVS SNMeA CHECK CC=0100 
904364 103402 BCS SNMeA 
004366 100401 BMT SNMcA 
004370 O0!404 BEQ SNMeB 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS === 
CONDITIONAL BRANCH INST. AND <s==s= 
REPLACE THE MOVE INSTRUCTION zsze 
WHICH FOLLOWS W/ 767 sz=s 

004372 SNM2A: 
904372 012742 000115 MOV #115,-(R2) *MOVE TO MAILBOX & ##4eeEe 115 ReREREE 
004376 o0S5242 INC -(Re2) "SET MSGTYP TO FATAL ERROR 
004400 o00000 . HALT :CC? S NOT CORRECT 
O0%402 005300 SNMCB: DEC RO : RESET RO 
004404 905300 DEC RO 
OO4Y4O6 001404 BEG TST63 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
; CONDITIONAL BRANCH INST. AND <==== 
; REPLACE THE MOVE INSTRUCTION <==== 

WHICH FOLLOWS W/ 760 =szz 
CO4410 Ole742e 080116 MOV #116,-(Re) : MOVE TO MAILBOX @ ¥EXHEHK LIQ 4444%2% 
NO4414 005242 INC -(Re} SET MSGTYP TO FATAL ERROR 
ee441& 30c000 HALT : MODE e DID NOT INC REQ CORRECTLY 

; OR SEQUENCE ERROR 



004S16 
004516 
904S2e 

O0S24e 

100401 
001404 

012742 
COSe4e 

000083 

000!17 

000120 

000121 

-MOUIF VS NG 

p REFERRERS REREREL ERE SRE REALE LEP ERTS ELE ELLE EEF ERELE RAS ERELI REFERERS ARES THERE H ES eet 

THIS TEST VERIFIES MODE 2 SINGLE OPERAND NON-MODIFYING BYTE 
: INSTRUCTIONS IT USES RO TO POINT TO LOC. 0. WITH LOCATION O 
:SET TO 377, THE EVEN AND ODD BYTE I> TESTED WITH TSTB INSTRUCTIONS 
:TC VERIFY THE CORRECT CC ARE SET. THE REGISTER 7S CHECKED FOR 
: PROPER INCREMENTING. 

2G HHH HHHHEG AHH EHH HH EHEHIS HGH JHB HEHE EEE 

TEST 63 TEST MODE 2 - BYTE W/ SOP NON-MOUIE YING 
» SEASEREKAEERERERERESRALE SEERA ESSERE RE RRRAARESASLRAREAELARELREER SR A KEELES AREAAE SES SELES EF 

+5763: INC (Re? ;UPDATE TEST NUMBER 
CMP #63, (R2) “SEQUENCE ERROR? 
BNE TST64-10 -BR TO ERROR HALT ON SEQ ERRO~ 
CLR RO :CLEAR RO 
CLR (RO) *CLEAR LOC O 
COMB. «CRO -SET LOC 0=377 
cc ; “SET CC=O111 

TSTB ss (RO) + -TRY TST OF EVEN BYTE 
BVS SNMB2A 
BLOS § SNMB2A 
BMI SNMB2B 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ss22 
CONDITIONAL BRANCH INST. AND = <ss== 
REPLACE THE MOVE INSTRUCTION ss== 

w
e
w
m
e
 
w
e
e
s
 

cnmpon WHICH FOLLOWS W/ 767 (zs22 

MOV #117,-(R2) sMOVE TO MAILBOX 8 48eREEE 117 3eEHERE 
INC -(Re} ;SET MSGTYP TO FATAL ERROR 
HALT :CC’S NOT SET CORRECTLY 

SNMB2B: DEC RO :DECREMENT RO 
BE SNMB2C 

- TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==s= 
: CONDITIONAL BRANCH INST. AND (sz=s= 

REPLACE THE MOVE INSTRUCTION (s=== 
WHICH FOLLOWS W/ 761 (sees 

MOV #120,-\Re2) : MOVE TO MAILBOX @ BERNESE 120 4eERERE 
INC - (Re) ‘SET MSGTYP TO FATAL ERROR 
HALT ‘MODE 2 DID NOT INC REG CORRECTLY 

SNMB2C: INC RO ‘POINT TO ODD BYTE 
sec SET CC=1011 

TSTB ss (RO) + -TRY TST OF ODD BYTE 
BVS SNMB2D “CHECK CC’S=0100 
BCS SNMB2D 
OMI SNMB2D 
BEQ SNMB2E 

- TO SCOPE: CLEAR TY© RIGHT BYTE OF THIS <s=== 
; CONDITI. .AL BRANCH INST. AND <=s== 
: REPLACE THE MOVE INSTRUCTION (==== 
: WHICH FOLLOWS W/ 745 ss2 

SNMB2D: 
MOV #121 ,-(Re2) ;MOVE TO MAILBOX # ###eHeH 12] FEHERER 
INC -(Re} -SET MSGTYP TO FATAL ERROR 



JU 
mINDEC HL. Cammy Li ld SOL TEST MACY21 27.722) Q6-OCT-7& 14:01 PAGE 257 

Pil 63 TEST MODE 2 - SYTE W- SOP NON-MODIF YING 

OC4#Se4 900060 . ML T :CC°S NOT CORRECT” 
9045e6 005309 SNMB2ZE: DEC 80 
064530 905300 DEC RO 
O94S32 O0!140< BEG TST64 . 

> TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘ssze 
CONDITIONAL BRANCH INST. AND 8 ‘==== 
REPLACE THE MOVE INSTRUCTION ‘= 

; WHICH FOLLOWS W/ 736 ‘s 
ge 34 Gages 00122 Mov glee, -<Re) sMOVE TO MAILBOX 8 HexEEEH 122 Ft 88864 
eysue § SOoSe42 INC -(Re} :SET MSGTYP TO FATAL ERROR 

noxs42 9090C0 HALT :RO DID NOT INCREMENT PROPERLY 
; OR SEQUENCE ERROR 



KO4 
-latem 2 oY seu Tes] MACY!1 27(722) O6-0CT-76 14:01 PAGE 208 

sKARA.PL: 733 *ES7 MIDE 2 - BYTE Wy SOP NON-MODIFYING 

elalelahehobelelelelelobelelileleleielelaleleleieieleleleheleleleleieleleloleleieieleleleiebelelabeleloleleieleheielaheielsheislehdichdabeledieleididelsldiehddd 

THIS TEST VERIFIES MODE 3 SINGLE OPERAND NON-MODIFYING INSTRUCTIONS. 
a POINTER IN A TABLE AT LOC. 376 IS USED TO TEST LOCATION O. 
;THE CC’S AND THE REGISTER ARE CHECKED FOLLOWING THE 
;TST MCDE 3 INSTRUCTION. 

PITT TTT TTT TTT TTT TTT T TTT TTT TUTTI T TUTTE LETTUCE LEE LEEE LUTTE 
TEST 64 TEST MODE 3 W/ SOP NON-MODIFYING INSTS 
GAH UII GHH i ae 

OO4S44 O0Sele tsTed: INC (Re) ;UPDATE TEST NUMBER 
OO4S46 Oee7le 000064 CMP #64, (Re) ; SEQUENCE ERROR? 
O04SSe 001C2e BNE TST6S-10 BR TO ERROR HALT ON SEQ ERROR 
004554 005000 CLR RO :RO=O 
004SS6 005019 CLR (RO) :CLEAR LOC 0 
004560 105106 COMB RO ;RO=376 
Ooebs 005309 DEC RO 

4 000277 SCC ;SET CC=1011 
004565 000244 CLZ 
004570 005730 TST a (RO) + ;TRY TST W/ MODE 3 
OO4S7e 102403 BYS SNM3A “CHECK CC=0100 
OO4S74 §=103402 BCS SNM3A 
004S76 100401 BMI SNM3A 
004600 001404 BEQ SNM3B 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <z==== 
; CONDITIONAL BRANCH INST. AND (=s== 
; REPLACE THE MOVE INSTRUCTION <s=== 
; WHICH FOLLOWS W/ 76S s=s= 
’ 

004602 SNM3A: 
OO460e Ole74e 000123 MOV #123,-(R2) ;MOVE TO MAILBOX 8 HXKEREE [23 FEHEELE 
004606 O00Se42 INC -(Re} :SET MSGTYP TO FATAL ERROR 
004610 000000 HALT :CC'S Nor CORRECT 
OO461ie 005300 SNM3B: DEC RO :RO=377 
004614 105100 COMB RO :RO=0 
004616 O0014o4 BEG TSTE5 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <zsz=== 
CONDITIONAL BRANCH INST. AND <s=== 
REPLACE THE MOVE INSTRUCTION zors 
WHICH FOLLOWS W/ 756 sssz 

o
w
e
 

we
 

we
 
w
e
 

004620 Ole742 O00ieY MOV #ic4 -(Re) MOVE TO MAILBOX 8 ¥¥#4%%% 1204 4424RKH 
0O46e4 O00Se42 INC -(Re} ‘SET MSGTYP TO FATAL ERROR 
O004%6e6 000000 HALT * MODE 3 DID NOT INC REG CORRECTLY 

; OR SEQUENCE ERROR 



LOY 
“AINDEC-LL-DaKHR olf. C4 D8L TEST MACYL1 27(732) O6-GCT-"6 14:01 PAGE 299 
OGkARA.PLL TOY TES* MDOE 3 Ww SOP NCN-MODIFYING INSTS 

2329 
res sellalataalelallaiaalstalalelalaelelaioelalaolaloelslolelcbolelalobleiolelelaleetoblaiabeeiebelabeieieieeleteleiiaiehsienaadaddeiaaeaaaaae 

o ii TE RIFIES SOP NON-MODIFYING BYTE INSTRUCTIONS MODE 3 
5338 'LOC. dlaef 76 458 . bere AT LOC. Pe lue PY ull R " ret 
2334 : BYTE 5 AND BYTE 1. THE REGISTER IS CHECKED FOR PROPER INCREMENTING ANC 
2335 ; THE CC’S ARE VERIFIED. 
2336 THE TABLE AT LOC. 402-404 SHOULD CONTAIN 0 AND | BEFORE AND 
rege {AFTER THE TEST IS RUN. 

2339 PPTTTTTTTU PETIT LTTTTTTTTeTTUTeTTTTTTTerT Tere rier iierer ier Ttiee TC LeTeT ETT e TUTTE Tee 
2340 : TEST 65 TEST MODE 3 - BYTES W/ SOP NON-MODIFYING INSTS. 
sais UUBEEBHEE EHH EHH EEE E+ 
2342 004630 005212 tST65: INC (Re) ;UPDATE TEST NUMBER 
2343 OO463e Oee7le O00065 CMP #65, {R2) SEQUENCE ERROR? 
est4 pa ar 001036 BNE TSTbp-10 :BR TO ERROR HALT ON SEQ ERROR 
e345 40 005000 CLR RO RO=0 
2346 OO464e 005910 CLR (RO) CLEAR LOC 0 
2347 44 105110 COMB (RO) ‘LOC. 0 =377 
2348 46 [reL oe COMB RO 
2349 SO S200 INC RO 
2350 OO46Se 005720 TST (RO)+ -RO=402 
23$1 OO46S4 000277 Scc :CC=01i1 
2352 OO465E 000eS0 CLN 
2353 OO04660 105730 TSTB a(RO)+ ;TRY TST OF EVEN BYTE 
2354 OON66e 102402 BVS SNMB3A ‘CHECK CC=1000 
2355 OO4664 101401 BLOS SNMB3A 
2356 OO4666 100404 BMI SNM83B 
2357 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
2358 ; CONDITIONAL BRANCH INST. AND <==== 
2359 ; REPLACE THE MOVE INSTRUCTION ‘==== 
2360 ; WHICH FOLLOWS W/ 764 (s2t 
2361 004670 SNMB3A: 
esbe 004670 Ole74e 000125 MOV #125,-(R2) sMOVE TO MAILBOX © xHHEHHE 1205 4422423 
2363 004674 O00Se42 INC -(R2} :SET MSGTYP TO FATAL ERROR 
2364 004676 900000 HALT *CC°S NOT CORRECT 
2365 004700 000277 SNMB3B: SCC SET CC=1011 
2366 O04702 O00244 CLZ 
2367 004704 105730 TSTB @(RO)+ sTRY TST OF OOD BYTE 
2368 004706 102403 BVS SNMB3C ;CHECK CC=0100 
2369 004710 103402 Bcs SNMB3C 
e370 OO4712 100401 BMI SNMB3C 
2371 004714 001404 BEQ SNMB3D 
2372 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ss=z 
2373 ; CONDITIONAL BRANCH INST. AND ‘=== 
e374 ; REPLACE THE MOVE INSTRUCTION sasz 
2375 : WHICH FOLLOWS W/ 751 ssss 
2376 OO4716 SNMB3C: 
2377 004716 Ole74e 000125 MOV #126,-(R2) sMOVE TO MAILBOX @ XXXHEEH [2G HeHHHHE 
2378 O04722 00Se42 INC -(Re) *SET MSGTYP TO FATAL ERROR 
2373 004724 000000 HALT CC’S NOT CORRECT 
2380 004726 005720 SNMB3D: TST (RO)+ RO=410 
2381 004730 005710 TST (RO) 
e382 OO473e 100404 BMI TST66 
2383 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS =s== 

0384 
; CONDITIONAL BRANCH INST. AND <==== 



C-11- 
DGKAAA. P11 

005006 
005010 

005012 
005016 
005020 

Ole74e 
00S24e 
0CG00 

100404 

Ole74e 
00S242 
000000 
005700 
001404 

Ole742 
o0S24e 
000000 

4 CPL TEST 
MO4 

06-OCT-76 14:01 PAGE 210 MACY22 €7(7223 
TEST MODE 3 - BYTES k- SOP NON-MODIFYING INSTS. 

000127 

900066 

000130 

000131 

REPLACE THE MOVE INSTRUCTION <= 
WHICH FOLLOWS W/ 74 (2 

MOVE TO MAILBOX 8 #RFEEER 127 EARSKER 
INC -(Re} :SET MSGTYP TO FATAL ERROR 
HALT :TSTB DID NOT INCREMENT RO CORRETCLY 

: OR SEQUENCE ERROR 
(HAASE HAH H HHH HEH HHH IEEE GH 

; THIS TEST VERIFIES MODE 4 SOP NON-MODIFYING INSTRUCTIONS. 
;LOC. 0 IS SET TO -1 AND THE CC’S ARE SET TO THE COMPLEMENT OF THE 
; EXPECTED RESULTS. RO AND SET TQ 2 AND A TST MODE 4 IS EXECUTED. 
;THE CC'S ARE CHECKED WITH CONDITIONAL BRANCH INSTRUCTIONS AND THE REGISTER 
15 CHECKED FOR PROPER DECREMENTING. 

PTT TRTT TT TTT TUTTI TTT TTT TTT TET Te TCT CRTC ERT CLT LE ELUTE EEE 
;TEST 66 TEST MODE 4 W/ SOP NON-MODIFYING INSTS 
UGE GEE HHS HIGH EHIRTEHHIHI GIGI GGH aE HEEEE 

MOV #127,-1R2) 

tSTe6: INC (Re) ;UPDATE TEST NUMBER 
CMP #66, (R2) ‘SEQUENCE ERROR? 
BNE TST67-10 *BR TO ERROR HALT ON SEQ ERROR 
CLR RO :RO=0 
CLR (RO) ;LOC O=0 
COM (RO) + “LOC O=-1 
cc “SET CC=1011 

TST -(RO) ;TRY TST W/ MODE 4 
BYS SNMYA “CHECK CC=0109 
BLOS § SNM4A 
BMI SNMYB 

(ss=s TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 767 

(sss 
“eee 
see 

w
e
e
 

me
 

oe
 

SNMHA: 
MOV #130,-(Re) sMOVE TO MAILBOX § £HHERE 1390 4XXEEKE 
INC - (R25 :SET MSGTYP TO Fatal ERROR 
HALT CC’S NOT CORRECT 

SNMYB: TST RO 
BEQ TST67 

———=— 
Pend ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

CONDITIONAL BRANCH INST. AND 
; REPLACE THE MOVE INSTRUCTION 

WHICH FOLLOWS W/ 761 
: MOVE TO MAILBOX 8 X¥XXHH 139] HREKKEE 
: SET MSGTYP TO FATAL ERROR 
‘TST MODE 4 DID NOT DEC RO CORRECTLY 
} OR SEQUENCE ERROR 

: zoos 

‘ «sss 

«(s2s=s5 

MOV #131, -(R2) 
INC -(Re} 
HALT 
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NOY 
MAINDEC-11-DGKAR 11-04 CPU TEST MACY!1 27(722) OQO6-O0CT-76 14:01 PAGE eli 
OGKAAA.P11 TS6 TEST MODE 4 W-’ SOP NCN-MODIFYING INSTS 

es Tolelaiooleiaioelalailaiailelaiaelaialolelailebaeleieelaiaelelaileiaeieteielehtisieieieeieiseieiseieieiieisleiiebsideisishddiiebdeidehiahiahd 

2495 THIS TEST VERIFIES MODE S SOP NON-MODIFYING INSTRUCTIONS. 
S38 MIT USES A POINTER AT LOC. 376 TO TEST LOC. DO. RO IS SET 

:10 400, A TST MODE S INSTRUCTION IS EXECUTED AND THE CC’S “HECKED. 
ei RO 1S CHECKED TO INSURE PROPER DECREMENTING. 

e440 1a H HHH HIG 000g SBSH 
244] : TEST 67 TEST MODE S W/ SOP NON-MODIFYING INSTS 
2442 GGGBHEHE BEEBE ESBS iia 
2443 ope ace Sele tST67: INC (Re) ;UPDATE TEST NUMBER 
o44Y 4 27le OO00E7 CMP #67, (Re) : SEQUENCE ERROR? 
P4Y45 005030 001Ce2e BNE TST?0-10 :BR TO ERROR HALT ON SEQ ERROR 
2446 QO0SO03e 005000 CLR RO . -RO=0 
2447 005034 005010 CLR (RO) *LOC® O=0 
2548 005036 005110 COM (RO) ;LOC O=-1 
2449 QOSO40 105100 COMB RO jRO=377 
2450 O00S04e 005200 INC RO >RO=400 
24S1 OOSO44 000277 scc > SET CC=0111 
e452 005046 000250 CLN 
2453 005050 005750 TST ad- (RO) ;TRY TST W/ MODE S 
e454 O0050S2 102402 BYVS SNMSA : CHECK cc=1000 
e4SS 00S50S4 101401 BLOS SNMSA 
2456 O0S0S56 100404 BMI SNMSB 
2457 ; TO SCOPE: CLEAR THE RIGHT SYTE OF THIS sss 

2458 i. CONDITIONAL BRANCH INST. AND (<ssz= 
2459 ; 4 REPLACE THE MOVE INSTRUCTION (sss 
e460 : WHICH FOLLOWS W/ 765 ===> 
2461 005060 SNMSA: 
e46e 005060 Ole74¥e 000132 MOV #132,-(Re) sMOVE TO MAILBOX # XXXHHE% 1320 ¥REEKES 
2463 005064 d05242 INC -(Re} SET MSGTYP TO FATAL ERROR 
2464 005066 000000 HALT -CC’ S NOT SET PROPERLY 
2465 005070 005200 SNMSB: INC RO *RO=377 
e466 005072 105100 COMB RO :RO= 0 
e467 005074 001404 BEQ TST70 
2468 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS sss 

2469 : CONDITIONAL BRANCH INST. AND ==ss 
2470 i REPLACE THE MOVE INSTRUCTION sozs 
2471 WHICH FOLLOWS W/ 756 (s2s2 
e472 005076 Ole742 000133 MOV #133, -(Re) > MOVE TO MAILBOX &@ ¥H¥EHHH 1939 HERE EX 

2473 005102 d0Se4e INC -(R23 :SET MSGTYP TO FATAL ERROR 
2474 005104 900000 HALT : MODE S DID NOT DEC RO CORRECTLY 
2475 : OR SEQUENCE ERROR 
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BOS 
\  Ob-oet-76 «14:01 PASE c.c 
ING INSTS 

SPESEERELEARARELELRELESRHEELRELERSESLERGARELESREFSHIFFEESSESAEFEPEDEEF ES + FFF DEH + 44444 + 

; ; THIS TEST VERIFIES MODE & SOP NCN-MODIFYING INSTRUCTICNS. 
:RO_IS SET TC 377 AND A MODE 6 TST INSTRUCTION IS EXECUTED 

\ :USING RO GND AN OFFSET OF -377. THE CC’S ARE CHECKED AS nELL 
AS RO TO INSURE IT WAS NOT ALTERED. 

AHHH HEHEHE HEHEHE EE EEE EEE EEE EE ES EEE en 

TEST 70 TEST MODE 6 W/ SOP NON-HODIFYING INSTS 
Fe en ATE TEGT NUMBER enh ReRaR SEAR ESE ODES sae ees 

. ST7O: INC (R2) ;UPOATE TEST NUMBER 
90097 Amp 870, (Re) :SEQUENCE ERROR? 

BNE TST? 1-10 “BR TO ERROR HALT ON SEQ ERROR 
a RO -RO=0 
Cik (RO) :LOC O=0 
COM (RO) *LOC O=-1 
COMB 8=saRO :R0=377 
tC :SET CC=O0!11 

177401 TST -377(R0) ;TRY TST W/ MODE 6 
BVS SNMBA >CHECK CC=1000 
BLOS § SNME&A 
BNI SNN6B 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=z== 
; CONDITIONAL BRANCH INST. AND <==== 

REPLACE THE MOVE INSTRUCTION <==== 
SNMEA ; WHICH FOLLOWS Ky 765 (eer 

00C13% MOV 8134, -(R2) sMOVE TO MAILBOX 8 ##2eeee 194 F2deEEE 
INC -(R2) :SET MSGTYP TO FATAL ERROR 
HALT CC'S INCORRECT 

SNMEB: COMB RO RO= 0 
BEG TST?) 

; TQ SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
H CONDITIONAL BRANCH INST. AND (222s 

’ REPLACE THE MOVE INSTRUCTION (2zzz 

; WHICH FOLLOWS Wy’ 757 (zzsz 
900135 MOV #135,-(Re) “MOVE TO MAILSOX & #224888 195 FeEEEEE 

INC - (Re) ISET NSGTYP TO FATAL ERROR 
HALT : TST MODE & INCORRECTLY CHANGED RC 

; OR SEQUENCE ERROR 
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“ACYL 27.722. C5-02"-76 
cos 

14:9} PAGE c.3 

BRS
 e

aNG
 

5° “ire Sw SOP NCN-MODIFYING INSTS 

: PRSPSFRERERREHFSSSSSSESAASKSFESSESRERSASRSAASRESEESESSRFERSEASESESEEESEA FFAS HEHEHE HSH EE HHS 

THIS TEST VERIFIES MODE 7 SOP NON-MODIFYING INSTRUCTIONS. 
'IT USES A POINTER TO LOC. 0 STORED AT LOC. 400 TO TST LOC. 6. 
>RO IS SE TO 377 AND LOC. O IS TESTED THRU THE POINTER AT 4CC USING 
;RO ANC’ AN OFFSET OF 1. 

PTTL T TTT TTT TTT TTT TTT TTT TTT TTT TTT TET TTT TET TTT TET 

TEST 71 TEST MODE 7 W/ SOP NON-MODIFYING INSTS. 
2 LERESESEELEEL ESSER EEREESERE REL EEE LESS RELEREE BAR EERERESEESEERSEESEEESE EEE SEE ES EOE E OY 

tsT71: INC (R2) ;UPDATE TEST NUMBER 
oo007: CMP 871, (R2) :SEQUENCE ERROR? 

BNE TS172-10 “BR TO ERROR HALT ON SEQ ERRCR 
CLR RO R020 
CLR (RO) “LOC O=0 
COM (RO) *LOC O=-1 
COMB sa RO :R0=377 
Sc (C0111 

969091 TST a1(RO) sTRY TST W/ MODE 7 
BVS SNM7A :CHECK CC=1000 
BLOS § SNM7A 
BMY SNM7B 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND <==== 
: REPLACE THE MOVE INSTRUCTION (zac 

soee7a : WHICH FOLLOWS W/ 765 (sss 

926136 MOV #136,-(R2) MOVE TO MAILBOX 8 #ee#eee 1396 FEeREFE 
INC -(R2} “SET MSGTYP TO FATAL ERROR 
HALT :CC'S NOT CORRECT 

SNM7B: COMB 9&0 :RO=0 
BEG TS172 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND <==== 
; REPLACE THE MOVE INSTRUCTION <=s== 

WHICH FOLLOWS W/ 757 (=zs 
900137 MOV #137,-(Re2) MOVE TO MAILBOX 8 HEREEEE 157 2EEREEE 

INC ~-(Re} :SET NSGTYP TO FATAL ERROR 
HALT :TST MODE 7 INCORRECTLY CHANGED RC 

OR SEQUENCE ERROR



UUs 
, a “SB 14:05 PAGE c. 
ING INSTS 

: PSHISFLPLRERHLHREREAHSESHLESESFALFEAERESSERREFELELE ALA FESS ORISOEESFEF ES OT ES DEEDES EO 4s 

; THIS TEST VERIFIES MODE O DOUBLE CPERANO INSTRUCTIONS. I” SETS 
IOATA IN RO AND PY AND USES THE ROD INSTRUCTION TC TEST THE CCP 
; MICROCODE . 

PTUVTTT TTT TT TETTTUTTTTTTTTT TTT TCT TTTTTTTTT TTT Tree TITTLE TUT TT TT TET TUTTLE ET TTTT ee 

:TEST 72 TEST MODE 0 DOUBLE-OPERAND (DOP) INSTS. 
JHE HHHHEE HEHEHE HEE HEHEHE HEHE SEAT REEE EEE SS ESSERE DE EES EF er erste 

905262 905212 *ST72: INC (R2) ;UPDATE TEST NUMBER 
005254 le 200072 ae 472 (R2) ; SEQUENCE ERROR? 
005260 00: SNE TST?3-10 ;BR TO ERROR HALT ON SEQ ERRCR 
005262 CLR RO :RO=0 
905264 005100 COM RO RO=-1 
005266 o0SO0C4 CLR RY 1RU=0 
005270 OB0CC4 ADD 60,84 “TRY ADD: RY¥=-1 
005272 005204 INC RY RY=0 
005274 O0140s BEQ TS173 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND <==== 

REPLACE THE MOVE INSTRUCTION ==== 
‘ WHICH FOLLOWS W/ 772 (sms 

00S276 Ale74e 900142 MOV #140. -(Re) sMOVE TO MAILBOX @ #8eeHEe 140 FeEeREE 
D0S3202 Oo0SeNe2 INC -(R2} :SET MSGTYP TO FATAL ERROR 
005305 9009c0 HALT ‘ADD INST. FAILED W/ MODE 0 

: OR SEQUENCE ERROR 

; SEALELSSLERESERF REESE AREKKESERAESELESRALESSERSRAESEERERAEALAREASERELERSSARF EERE ELE TY 

THIS TEST VERIFIES THE MOVE INSTRUCTION WITH MOOE O TO MODE O. 
“THIS TEST IS NECESSARY BECAUSE THIS PARTICULAR INSTRUCTION UTILIZES UNIQUE 
; MICROCODE. 

AHHH HEHEHE HHH HHE HHH O HEHEHE EHUB E SHEE Enea 

TEST 73 MOV MODE 0 TO MODE O 
:¥ AEPELLFFETESASRASRESEKES EE RASREESSKEAERARERSSRARER ERASERS RLSAERERRSASHSE REL RELE PETA E 

005306 005212 tS173: INC (R2) ;UPOATE TEST NUMBER 
005310 022712 000072 Cup $73, (R2) SEQUENCE ERROR? 
905314 001006 BNE TST74-10 *BR TO ERROR HALT ON SEQ ERROR 
005316 905000 CLR RO ;RO=0 
005320 005004 CLR RY *R¥=f) 
00532¢2 005100 COM RO *RO=-1 
005324 010004 MOV RO, RY :TRY NOVE -1 TO RY 
005326 005204 INC RY SINC RY 
005330 OO14O4 BEG TST74 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND .==== 
; REPLACE THE MOVE INSTRUCTION .==== 
: WHICH FOLLOWS W/ 772 \SSi5 

005332 012742 000141 MOV #141, -(R2) ‘MOVE TO MAILBOX @ #¥eEEHH 14] #eHRRRE 
0053% o0c24e INC -(R2} ‘SET MSGTYP TO FATAL ERROR 
005340 ooccos HALT ‘MOVE FAILED MODE G TO MODE O 

; OR SEQUENCE ERROR 
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SHEREESESSSSEALEFSLEPELRELESELLELLHL SLE LEH HERA FE RSE ELELEAS HAPLESS I EELS SOAS SESS SES ESTES 

re 

COPOA: 

0 

8) 

THIS TEST QUICKLY VERIFIES THE REMAINING DOP MODIFYING INS”RJCTIONS 
41TH MODE 0 TO PROVIDE A BASELINE FOR SUBSEQUENT TESTS. 
SINGLE OPERANO INSTRUCTIONS ARE USED 70 SET UP DATA IN RO SND RY 
;BEFORE EACH OF THE SEVERAL DOP MODIFYING INSTRUCTIONS ARE USED AND 
; ERIFIED. 

PTTTTTTTTTTT TTT TTTTTTTTTT TTT TTT TTT TTL LUTTT TCT ULTE TET EEE 

:TEST 74 
:RREEREREREREEREERHESGGER SEES ER EEE REESE EE EEEEEEEREEESERS EE REE SEES EEE ES EEE EE ESSE 
ST74: INC 

CMP 
BNE 
CLLR 
MOV 
SEQ 

OPOB: 

OPOC: 

TEST ALL THE DOP INSTRUCTIONS W/ SOURCE MODE 0 

(Re) 
874, (Re) 
TST?5-10 

#142, -(R2) 
~(Re} 

#143 
-(Re3 

RO,R4 
RY 

orac 

-(Re) 

#144, -(R2) 
~(R2} 

RO 
RO 
R4 
RY 
RO, RY 
RO, RY 
RY’ 

;UPDATE TEST NUMBER 
: SEQUENCE ERROR? 
BR TO ERROR HALT ON SEQ ERROR 
:RO=0 
;TRY MOVE MODE 9,0 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
: CONDITIONAL BRANCH INST. AND 

REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 775 

MOVE TO MAILBOX © #444842 LHS HEERERE 
SET MSGTYP TO FATAL ERROR 
sg-orT NOT SET 

:RO=177776 
*R4=177777 
:TRY BIC: R4=! 
R420 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W’ 763 

MOVE TO MAILBOX @ XH2EHHE 14D) ReRRERE 
-SET MSGTYP TO FATAL ERROR 
“BIC CLEAR peers INCORRECT 
: TRY BIS: RY=177777 

sRY=0 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
: CONDITIONAL BRANCH INST. AND 
; REPLACE THE MOVE INSTRUCTION 
: WHICH FOLLOWS W/ 753 
“MOVE TO MAILBOX & #xxHEEE 144 texEHEH 
SET MSGTYP TO FataL ERROR 
:RESULT OF BIS INCORRECT 
:RO=0 
;RO=377 
sR4=0 
:R4=177777 
:RY=177400 
“TRY AOD: RY=177777 
:R4=0 
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005466 
462 

05242 

012742 
00S24e 
390000 

FOS 
rey rese MRCvi) 27.722° O6-oCT-76 14:01 SASE €.6 
TES” Mic "8E TOP INSTRUCTIONS Wo SCURCE MODE C0 

BEG popag oe 
; TO SCOPE: CLEAR THE RIGHT BYTE CF "Hit = 
: CONDITIONAL BRANCH INST. G*2 to: 

REPLACE THE MOVE INSTRUCTIC' =z. 
3 WHICH FOLLOWS W/ 737 sii 

Posi MOV ai4S -(Re) sMOVE TO MAILBOX @ FekeeEe 145 Feseees 
INC -(Re2} “SET MSGTYP TO FATAL ERROR 
HALT RESULT OF ADD INCORRECT 

P2F00: Sub RO,R4 177401 =R4 
NEGB Ry’ = RY= 177777 
INC RY :RD= 0 
BEG TST7S 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (moss 

: CONDITIONAL BRANCH INST. AND ‘==== 
: REPLACE THE MOVE yy TRUCTION (s=2ss 
; WHICH FOLLOWS Wy ‘sexs 

OCOlEe MOV 8146, -(R2) sMOVE TO MAILBOX 8 xexEx¥# et SELLE SE 
INC -(R2) SET MSGTYP TO FATAL ERROR 
HOLT RESULT OF SUB INCORRECT 

; OR SEQUENCE ERROR 



J Lasse Ll 4 ge TEST 
i GOS 

: 7y226!, S6-9€7 4:9) 8635 2.7 
bry Fl Tae 32e “tas thu&s TONE w ay te’ Roo 

PRR REE ERE R EERIE IEEE LEAELESEAERERSERESEREEER PEERED LESS EDS SEES TOSS SL TEE TT er 

THIS TEST VERIFIES MODE 0 DOP NON-MODIFYING INSTRUCTIONS. 
i. AND RY ARE PRESET TO O AND 1 RESPECTIVELY. COMPARE INSTRUCTIONS ARE 
; THEN EXECUTED AND CHECKED. PIRST R4 IS COMPARED TO RO THEN RO TO R4. 

ETT TRE TTT ETTTTTTTTTTTTTTTTTTCTTTTTTTTTTTT TTT TTTTTT TTT TTT TTT TUTTE TTT TT TTTTeTee 
; TEST 75 TEST DOP NON-MODIFYING INST. W/ SOURCE MODE C 
= SASKSESSEERERESSAARA RES KERHA EAA REA RAEAEAERERERAAERERASRAESAALARE AFH RALAFAP IPH HFFA +E 

00S212 4ST75: INC (R2) ;UPDATE TEST NUMBER 
2712 900075 CMP #75, (R2) SEQUENCE ERROR? 
s04e BNE TST?6-10 :BR TO ERROR HALT ON SEQ ERROR 

00SCO0 CLR RO ?RO=0 
005004 CLR RY ;R4=0 
005204 INC RY R= 
020409 CMP RY RO “TRY COMPARE R4Y TO RO 
003004 BGT ONAL 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 773 n
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Ole74e 000147 MOV #147, -(Re) MOVE TO MAILBOX 8 £2XEEHH [47 KaRKEES 
ocse4e INC -(R2) ;SET MSGTYP TO FATAL ERROR 
ocooce HAL T CC'S NOT CORRECT FOR CMP 
0e0004 CNMI: CMP RO,RY : TRY COMPARE RO TO RY 
002404 BLT DNMe 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
; CONDITIONAL BRANCH INST. AND ‘==== 
; REPLACE THE MOVE INSTRUCTION <==== 

WHICH FOLLOWS W/ 76S (rr2r 

012742 oOcd1sO MOV #150, -(R2) ‘MOVE TO MAILBOX @ xxeEHE [50 xxeEHES 
gose4e INC -(Re} ;SET MSGTYP TO FATOL ERROR 
000009 HALT :CC’S NOT CORRECT FOR CMP 
065200 DNM2: INC RO RY=0 
020490 CMP RY RO “TRY COMPARE R4=1 TO RO=1 
001404 BEG DNA 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ==s= 
: CONDITIONAL BRANCH INST. AND =222 

; REPLACE THE MOVE INSTRUCTION <==== 
WHICH FOLLOWS W/ 756 s=rz 

Gi2742 900151 MOV #151, -(R2) ‘MOVE TO MAILBOX @ #28exxe [5] s2eedEx 
g0s24e INC ~(Re3 “SET MSGTYP TO FATAL ERROR 
oo00dc0 HALT “CC'S NOT CORRECT (2=1) FOR CMP 
005000 ONM3: CLR RO *RO=0 
005100 COM RO :RO=177777 
005004 CLR RY >R4=0 
030004 BIT RO, RY “TRY BIT RO TO R4 
o01404 BEQ DNEY 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND (s=== 
i REPLACE THE MOVE INSTRUCTION sss 

WHICH FOLLOWS W/ 745 ssss 
o12742 co91Se MOV #152, -(R2) MOVE TO MAILBOX © 4eeEHe «152 exaHHHH 
005242 INC -(Re} :SET MSGTYP TO FATAL ERROR 
ocoocte HALT CC'S NOT CORRECT FOR BIT 
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Ole742 0 
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HOS 
MACYS] €7.72¢ 0 but T-76 14:01 PRGE 2.5 

sNMODIFTING INST. SCURCE MODE C 

SNMY: = DEC RY sR4=177777 
gIt RO Py > TRY BT AGAIN 
BM! rot7e 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
: CONDITIONAL SRANCH INST. ant 
; REPLACE THE MOvE INSTRUCTION 
: WHICH FOLLOWS W/ 736 

MOV #153,-.Re) sMOVE TO MAILBOX 8 #e4eREe 153 FESEEES 
INC -(Re} :SET MSGTYP TO FATAL ERROR 
HALT :CC’S NOT CORRECT FOR BIT 

s REESE ERELEREEA SEA SERA RE LEELA AEA RE SEL ELELEREREREE RAR ELE RARER ELRERARASSEPER SESE ESTE ES 

1 DOP INSTRUCTIONS. 
R4 IS THEN CLEARED AND USED TO POINT TO LOC O. 

; THIS TEST VERIFIES MODE 1 
-AND LOC O TO I. 

OR SEQUENCE ERROR 

ROIS SET TO -: 

SIN THE ADD MODE 1 INSTRUCTION, LOC 0 IS ADDED TO RO ANC THE 
; RESULTS VERIFIED. 

GASH EEE HEHE EAE HEHEHE EBB EEE ease epee 
TEST MODE 1 W/ DOP INST. 

MIT itittititiLiLiitiLeLLiLiLLLeiLeLeLettiLetetttteeei ee 
: TEST 76 

+5776: INC (Re) 
CMP 876, (R2) 
BNE TST?7-10 
CLR RO 
COM RO 
CLR RY 
CLR (RY) 
INC (RY) 
ADD (RY) RG 
BEO TST7? 

MOY aiS4,-(Re) 
INC -(Re} 
HALT 

;UPDATE TEST NUMBER 
: SEQUENCE ERROR? 
BR TO ERROR HALT ON SEG ERRCR 
:RO=0 
:RO=177777 
R4=0 
;LOC O=0 
LOC O=1 
: TRY ADD SOURCE MODE 1 

TO SCOPE: 

MOVE TO MAILBOX # 

CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 771 

REREREE 154 FREES 

;SET MSGTYP TO FATAL ERROR 
RESULT OF ADD INCORRECT 

OR SEQUENCE ERROR 

mame 

(sssc 

(sss 

(=zssz 



005712 

005714 
005720 
005722 

001404 

01e74e 
o0S242 
gcocad 

009077 

“2 ane 

105 

06-OCT-76 PASE 25 

EPEOESREPARSEER EER SERERED EESERERERELERELS ERASER ESE ESAS ERE RES ERE 9 ost os eT sr ete + 

‘even Bytes. ‘EOC, Bas SET 10-1 ALS URES NS! GOS 
:SET TO -1 USING A BISB THRU RO uIH MODE 1 

UPETTTTTUTTTTTTTTTTTTTTTTTTTTTTTTTTETTTTTTTTTTTCTTTTTTT TTT TTT T TTT TTT TT ee TeT Tete 
TEST MODE 1 - EVEN BYTE W/ OOP INSTS. 

GHEE HEHEHE HEHEHE HEHE HEE EET HEE SEP EEEEE EEE ED EE EEE 
:"EST 77 

$5777: INC 
CMP 
BNE 
C.R 
CLR 
COM 
CLR 
8IS8 
COMB 
BEQ 

MOV 
INC 
HALT 

(R2) 
#77, (R2) 
TSTloO-10 

TST1CO 

8155, -(R2) 
-(Re} 

; 

;UPDATE TEST NUMBER 
: SEQUENCE ERROR? 
BR fo ERROR HALT ON SEQ ERRCR 

:LOC. O=0 
LOC. 02177777 
;R4=0 
j TRY MODE 1- EVEN BYTE W/ DOP 

; TO SCOPE: REEBR THE RIGHT BYTE OF THIS 
NDITIONAL BRANCH INST. AND 

REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 771 

Move TO MAILBOX © 444xH%% 155 444 eHEs 
- SET MSGTYP 70 FATAL ERROR 
* RESULT OF BISB IS INCORRECT 

OR SEQUENCE ERROR 

«zsos 

(z2zs= 

«ssxms 

(saz 
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“SARAA.F i! 7 7EST MODE : - EVEN BYTE W- DOP INSTS. 

2314 
eele sHLEEREEEREE REEL ELE E ERA REL ELLA ERASE RAL RARE REM ETRERERFRLA AAPL LT ATES ESS Fests tresses sess 

29:7 : TH]S TEST VERIFIES MODE 1 DOP NON-MODIFYING INSTRUCTION 
2918 WHICH abbhess EVEN RUF IES ie 0 1S SET a“ -1 ANS ih IS RTA RNeD 
3819 "AND USED AS THE ADDRESSING REGISTER. R4Y IS SET TO 377 AND A 
2820 :MODE 1,9 CMPB INSTRUCTION IS USED THE RESULTS VERIFIED. 

e8e PTT iL iTL titi LiLitiLitLeLiLLattetit te LittELELLELELE Ee Lia teeeee 

262 TEST 100 TEST MODE 1 - EVEN BYTE W/ DOP NON-MODIFYING INST. 
2B24 © PERERSEESESE RARE SESSLER ERKE RARE LEA RERARERESERERERERA SESE RRESRARARE LAR ES SAAS EGE 444454 

2B2S 005724 905212 +5T100: INC (Re) ;UPDATE TEST NUMBER 
2826 005706 Oee7l2e oooice CMP #100, (R2) ;SEGUENCE ERROR? 
e827 005732 001007 BNE TSTiO1-10 :BR TO ERROR HALT ON SEQ ERROR 
2828 005734 o0S000 CLR RO :RO=0 
2829 905736 005010 CLR (RO) ?LOC O=0 
2830 005740 005110 COM (RO) -LOC 02177777 
2831 005742 O05004 CLR RY :R4=D 
2832 005744 105104 COMB RY :R4=377 
2833 005746 121004 CMPB —s- (RO) , PY ‘TRY MODE 1 - EVEN BYTE W/ DOP NON-MODIFYING 
2834 GOS7S0 001404 BEQ TST101 
2835S - TO SCOPE: CLEAR THE RIGHT BYTE OF THIS === 
2836 : CONDITIONAL BRANCH INST. AND <==== 
2937 : REPLACE THE MOVE INSTRUCTION <==== 
2838 ; WHICH FOLLOWS W/ 771 (sz 
2829 005752 012742 000156 MOV #156, -(R2) -MOVE TO MAILBOX 8 ¥8eeEEE 15h x¥xEKEE 
e840 005756 stSe4e INC -(R2} :SET MSGTYP TO FATAL ERROR 
2e41 995760 dooce HALT RESULT OF CMPB INCORRECT 
e842 ; OR SEQUENCE ERROR 



KOS 
MAINDEC-11-05KAR 11 94 CPU TEST MACY!! 27(732) O6-OCT-76 14:01 PAGE 221 
DGKAAA.P1! 7196 ~ E57 MODE : - EVEN BYTE W/ DOP NON-MODIFYING INST. 

3 
By 2 EEUU BEECHER EEE REE ERR ELE EERE LESERE ES LRERER SEREAR SA ERERRES SERS ESE RSET TES St 

4 : 
aay THIS TEST VERIFIES MODE 1.0 MCVB INSTRUCTIONS 

? WHICH ADDRESS EVEN BYTES. LOC. 0 IS SET TO 177400, RO IS CLEARED AND 
2648 ?R4Y 1S SET TO -1. MOVB ARE USED TO MOVE BYTE O TO RY. THIS 
2849 :VERIFIES THAT THe PROPER BYTE WAS SELECTED AND THAT THE SIGN-X-TENC 
2850 ; FUNCTION WITH MODE 0. 
2851 THEN LOC. O IS COMPLEM NTED AND THE SAME PROCEDURE EXERCISES 
2852 THE LOGIC FOR COMPLEMENTARY DAT 
e853 THIS TEST EXERCISES UNTOUE MICROCODE. 

coop TTT TTL LLL CLL LALURULLLELLL ELLER LLL Rete 

TEST 101 TEST MOV INSTRUCTION MODE 1,0 EVEN BYTE 
2857 1 GHEE HHH EGG ie 

©858 005762 O0S2le $STIO1: INC (Re) -UPDATE TEST NUMBER 
2859 005764 O2271l2 000101 CMP #101, (Re) ‘SEQUENCE ERROR? 
2860 005770 001020 BNE TST102-10 ‘BR TO ERROR HALT ON SEQ ERROR 
2861 005772 CLR R :RO=0 
2862 005774 O0S010 CLR (RO) LOC O=0 
2863 005776 105110 COMB —s- (RO) “LOC O0=177400 
2864 006000 005110 COM (RD) 
e865 O06002 005004 CLR RY :R4=0 
2866 OO6004 O0S1C4 COM RY >R4=177777 
2867 006006 111004 MOVB (RO), RY R4=0 
2868 OO6010 005704 TST RY ‘CHECK SIGN OF WORD 
2869 006012 001404 BEQ DOP! 
2870 ; TO SCOPE: CLEAR THE RIGHT 2YTE OF THIS <s=== 
2871 ; CONDITIONAL BRANCH INST. AND (s=== 
2872 REPLACE THE MOVE INSTRUCTION <s=s= 
2873 WHICH FOLLOWS W/ 767 (2222 
2874 006014 012742 000157 MOV #157. -(R2) "MOVE TO MAILBOX # #24e%ee 157 4eEREEE 
2875 006020 O0S242 INC - (Re) ‘SET MSGTYP TO FATAL ERROR 
2876 006022 on0000 HALT ?MOVB SHOULD SIGN X-TEND 
2877 006024 O0S110 DOP1: COM (RO) :LOC 02177777 
2878 006026 111004 MOVE  (RO),RY 700 MOVE W/ EVEN BYTE 
2879 906030 100404 BMI TSTibe 
2980 - TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (=s== 
2881 : CONDITIONAL BRANCH INST. AND (s=== 
2882 : REPLACE THE MOVE INSTRUCTION <==s= 
2883 : WHICH FOLLOWS W/ 760 (2222 
2884 C0603e Ole74¥2 000160 MOV #160,-(Re) *MOVE TO MAILBOX 8 #HXEEHE 160 HEHEHE 
2885 006036 O0Se4e INC - (Re) *SET MSGTYP. TO FATAL ERROR 
eee 006049 o00000 HALT *MOVB SHOULD SIGN X-TEND 
2887 ; OR SEQUENCE ERROR 



LOS 
MEINDEC-11-DGKAA 11 34 COU TEST MACY!1 271732) O6-OCT-76 14:01 GSE 222 
OGRAAA.PL! 10! — TEST MOV INSTRUCTION MODE 1,0 EVEN BYTE 

2888 
5oe; SelelelalaiedelalelelelelelaiolelelleieleleleleleleiebeleleleleleleieiebeieleleleieieleieielelelebeleleieisleleielelebsleliieisleideldhheiaeaaaGGhaGes 

; THIS TEST VERIFIES MODE P INSTRUCTIONS WHI H REFERENCE 
Sead :00D BYTES. [eet g i ley Eb Bae Mi ie if Yo 0 anki iE 
2893 :SET TO 1. THE BrsB TNE TRUCTION USES THE DATA IN BYTE i Oe SET BYTE 0. 
can ; THE RESULT IS CHECKED BY INCREMENTING THE WORD (LOC. 0) TG ZERO. 

2836 PEUPTTTTETTTTTTTTTETTTTTTTTTTTrererrrrrererrerrrrreertTTTrTrririreererereererieereee 

2897 “TEST 102 TEST MODE 1-ODD BYTE W/ DOP INSTS. 
c898 "GHEE BBB HBB BEE UES EEE EER EEE EE EE EE 

2899 996 2 95212 t$T102: INC (R2) ;UPDATE TEST NUMBER 
2900 44 902712 oo01C2 CMP #102, (R2) ;SEQUENCE ERRO 
23901 606050 O01C10 BNE TST103-10 *BR TO ERROR OALT ON SEQ ERROR 
2902 006052 c0S000 CLR RO :RO=0 
°903 006054 905010 CLR (RO) iLOC. 0=0 
2904 006056 O0S004 CLR RY 
2905 006060 005204 INC RY iRuzi 
2906 O06062 105114 COMB = (RY) LOC. O0=177400 
2907 006064 151410 BISB = (RH), (RO) ‘TRY TO BIS LOW ORDER BITS W/ MODE 1 
2908 006066 005210 INC (RQ)’ CHECK RESULT 
2930S 006070 O01404 BEQ TST103 
2910 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <== = 
231 : CONDITIONAL BRANCH INST. AND (s222 

REPLACE THE MOVE INSTRUCTION <==== 2912 
ens WHICH FOLLOWS W’ 770 (zene 
2914 006072 012742 O00161 MOV #161, -(R2) "MOVE TO MAILBOX # #442eK% 161 exxeaes 
2915 06076 O0Se42 INC =(R2) :SET MSGTYP T0 FATAL ERROR 
2916 906100 ooccod HALT :RESULT OF BISB INCORRECT 
2917 ; OR SEQUENCE ERROR 



MOS: 
“11-DGKAR 11 94 CPU TEST MACY!1 27:732) Q6-O0CT-76 14:01 PAGE 2e3 
Pll T7102 TEST MODE 1-000 BYTE L OOP INSTS. 

elalelalelelelelelolelohelelolelatelelobeleloleleleielelelelelahdieielelololeleieleleeldiebetelohdielelehieiahelelalelalaleieleldislehahiddlalelehdelialdididiehd 

THIS TEST VERIFIES MODE 2@ DOP INSTRUCTIONS. LOC. C IS SET TO -1. 
RO IS CLEARED AND USED AS THE MODE 2 ADDRESSING REGISTER *O MOVE LOC. 0 

:T0 R7. THE DATA REL ULTS ARE VERIFIED AND THE INCREMENTING OF THE REGISTER 
18 CHECKED. 

PUTT TTTTT TET TTT TTTT CRIT TTT TUT TTT TrrTrr Terrier Teri ire er itt ier LitT ier UeT eee teeT ee, 
: TEST 103 TEST MODE 2 W/ BOP INSTS. 
GGHBBBB HEB BBB JHE SHEESH EE 

006102 90S2l2 tSTI03: INC (R2) ;UPDATE TEST NUMBER 
Ceeitd le oOooi1c3 CMP #103, (Re) : SEQUENCE ERROR? 

110 1015S BNE TST104- -10 :BR TO ERROR HALT ON SEQ ERROR 
006112 005000 CLR RO -RO=0 
006114 OOSOIO CLR (RO) LOC. 0=0 
p> 116 005110 COM (RO) LOC. 0=177777 

120 012004 MOV (RO)+,R4 : TRY MOVE MODE 2,0 
Oop ice o00S204 INC RY : CHECK RY 

124 GO14O4 BEQ DOPe 
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS sams 
; CONDITIONAL BRANCH INST. AND (222s 
; REPLACE THE MOVE INSTRUCTION (eect 

WHICH FOLLOWS W/ 772 (sa== 
006126 Ole74e 000162 MOV #i62,-(R2) > MOVE TO MAILBOX &@ ¥4¥482% 160 £4xEEEE 
006132 o00Se42 INC ~(Re3 SET MSGTYP TO FATAL ERROR 
006134 000000 HALT * RESULT OF MOV INST INCORRECT 
006136 005300 DOPe: DEC RO : TEST RO AFTER MODE 2 
906140 005300 DEC RO 
006142 001404 BEG TST1i04 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS === 
; CONDITIONAL BRANCH INST. AND =ss= 
: REPLACE THE MOVE INSTRUCTION <==== 
: WHICH FOLb ous W/ 762 (22s 

006144 Ol274e 000163 MOV #163,-(Re) “MOVE TO MAILBOX & k2#4EH% 163 HExEEEE 
Q06iSO O00Se42 INC -(Re3 “SET MSGTYP TO FATAL ERROR 
0061Se 900000 HALT : REGISTER NOT INCREMENTED IN MODE 2 

OR SEQUENCE ERROR 



006220 
006224 
006226 

00Sele 
022712 
001016 
005000 
010010 
005110 
142010 
10$737 
001404 

012742 
o0S24e 
000000 
105137 
001404 

Ole74e 
o0Se4e 
000000 

‘O4 CPU TEST MACYI1 27(722) 
TEST MODE 2 W/ DOP INSTS. 

000104 

000001 

000164 

oo0000 

000165 

Salelelalelalelelelelelelelelalelelileleleleleieleleieleleleleloleieleloleleleliiclelelelelebeleleleleheleielebelelslsheielisliedehihihieiihhhhnhadel 

Q6-0CT-76 14:01 
NOS 

PAGE cex 

THIS TEST VERIFIES MODE 2 DOP BYTE INSTRUCTIONS WHICH ADDRESS 
EVEN BYTES. Loc. 0 IS SE T 10 - “1, RO IS CLEARED AND USED AS THE 
;ADDRESSING REGISTER IN A TEST WHICH TRIES TO CLEAR BYTE 1 USING 

UNIQUE _IN THIS TEST IS USE OF THE ;BYTE 0 DATA AND A BICB. 
:SAME ADDRESSING REGISTER FOR BOTH SOURCE AND DESTINATION. THE SOURCE AND 
; DESTINATION IS CHECKED TO INSURE PROPER FUNCTIONING. 

PTET TTT TTT TRUITT TUTTE TTTTTTTT TTT CLT ITER CR CREEL ELELE TLE TEE EEE 
TEST 104 
GHB GHEE ESHA EEE 

tST104: INC 

BNE 
CLR 
MOV 
COM 
BICB 
TSTB 
BEQ 

MOV 
INC 
HALT 
COMB 
BEQ 

DOPB2A: 

MOV 
INC 
HALT 

TEST MODE 2 - EVEN BYTE W/ DOP INST. 

(R2) 
#104, (R2) 
TST1OS-10 
RO 
RO, (RO) 
(RO) 
(RO)+, (RO) 
aH 
DOPB2A 

#164, -(Re) 
~(Re) 

da0 
TST105 

#165, -(R2) 
-(R2) 

;UPDATE TEST NUMBER 
: SEQUENCE ERROR? 
BR Ne ERROR HALT ON SEQ ERROR 

:LOC. O=0 
LOC. 0=177777 
“TRY TO CLEAR BYTE 1 FROM BYTE O W/ BICB 
“CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 771 

MOVE TO MAILBOX # £444EEH 164 4xxEEEE 
SET MSGTYP TO FATAL ERROR - 
>BICB DESTINATION INCORRECT 
: CHECK BICB SOURCE 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 762 

MOVE TO MAILBOX & €44%%4% 165 4X44 4H% 
:SET MSGTYP TO FATAL ERROR 
:BICB SOURCE INCORRECTLY CHANGED 
: OR SEQUENCE ERROR 

o
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ws
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(ss=s 

«sats 

(s=s5 

(s2st 

«(zsas 
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Po: "os TES” MITE Z - EVEN Bie W- OOP INST. 

SRPOPSEEESEESRESEPETELEREGEARESESEREEEEEERERFESESEESEERESEE ESE SEEESESEDEES SEES ESE SEES 

: THIS TEST VERIFIES NODE 2 DOP BYTE INSTRUCTIONS WHICH REFERENCE 
[900 BYTES. RC IS SET TO 1 0 IS SET TO 177400. AND RY IS CLEGRED. 
:A MODE © MOVB USES RO TO bove-G BYTE 1 TO R4. AN INCREMENT 
1S YSED TO CHECK THAT THE PROPER Evite WAS MOVED AND erEN x- TENDED. 

eee RERERESEEOLEESEREEEEREESEEEESEERESEEEGEEREEEELEREESCEDESEOGEOS LEER EGE ESE EEEEE 
-TEST 105 TEST MODE 2 - ODD BYTE W/ DOP INST. 
jreteaeoevennaaeeseennanseeeeaDELeTeeEBAssEEtssensuseereassereeseassnssseesess verte 

006230 OOSele ‘ST19S: INC (Re) ;UPDATE TEST NUMBER 
006232 Oee7le 9001C5 CMP #105, (Re) : SEQUENCE ERROR? 
00623% 001017 BNE 7S7106-i0 >BR TO ERROR HALT ON SEQ ERROR 

SopSue Dacor th Oy :RO=p Spreus Poeoto eR Roy Roe? gen 
pees 005110 COM (RO) “LOC. 02177777 

Ree ie ca eRe ge ae 
0062S4 005204 INC RY *CHECK RESULT OF MOVB 
O062SE 001494 BEQ DOoPB28 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS zszs 
; CONDITIONAL BRANCH INST. AND ‘sss 
; REPLACE THE MOVE INSTRUCTION — 

WHICH FOLLOWS W/ 770 a] 
006260 Gle742 OCCIEE MOV #166,-(R2) + MOVE TO MAILBOX @ ExRESEX 166 BBEREEE 
006264 00S242 INC ~(R2} -SET MSGTYP TO FATAL ERROR 
Ooecee 90000 HAL T *RESULT OF MOVB INCORRECT 

005740 5oPBeB: TST -(RO)} ‘BUMP RO DOWN BY 2 
006272 005700 TST RO : CHECK RO 
006274 O01404 BEO TST106 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (‘=== 
: CONDITIONAL BRANCH INST. AND <s=s= 
; REPLACE THE MOVE INSTRUCTION sczs 
i WHICH FOLLOWS W/ 761 (z= 

Ole74e 009167 MCV #167, -<Re) “MOVE TO MAILBOX 8 #800088 167 seenzEE 
006302 o0S5242 INC -(Re} :SET MSGTYP TO FATAL ERROR 
006204 ocono0 HALT "MODE 2 SYTE DID NOT INCREMENT REG. CORRECTLY 

; OR SEQUENCE ERROR 
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sPPEPESHLFEHSESEAFSSSFERELESLELRARELELAEERLEREFRELLELAE REEL EREFSEPAES ATES IGS S rete ett tt 

THIS TEST VERIFIES MODE 3 DOUBLE-OPERAND INSTRUC TCHS - 
0 IS LORDED WITH ALTERNATING ZEROES AND ONES: AND RO IS LOADEL 

atte ALTERNATING ONES AND ZEROES. A MODE 3 BIS iG USED TC SET RO 
:TC -1 BY USING LOC. 0 AS THE SOURCE TO BIS THE ZEROES IN RO. THE 
; RESULT IS TESTED BY INCREMENTING RO AND CHECKING FOR ZERO. 

BTVUVTTTTTTTTTTTTTTT TT TTT TT TTT TTT TT TTT TTT TTT LETT T LTTE TTT LETT TTT TTT TTT ETE 

?TEST 100 TEST MODE 3 W/ DOP INSTS. 
< SFEESESELEREAREASSESEREEASAASESHRSELSRERARSESRERRAAERAERESAALEREESESERSSF SESE LESSEE 59454444 

tST106: INC (Re) ;UPOATE TEST NUMBER 
009106 CNP $106, (Re) SEQUENCE ERROR? 

BNE TS5T167-10 :BR TO ERROR HALT ON SEQ ERROR 
052525 900090 MOV 8052525 , a80 ‘MOVE SeSeS TO LOC. 0 
125252 MOV sl25ese, RO -SET ALT. ONE AND ZERO IN RO 
000000 31S 380,R0 “TRY 10 SET ALL OTHER BITS W/ MODE 3 

INC RO “TEST RESULT 
BEQ TST107 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 

A
K
R
A
A
 

c
e
n
a
 

REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 767 cox= 

990179 MOV #170,-(Re) : MOVE TO MAILBOX & Rteeeee 170 FeeeeEE 
INC -(Re} “SET MSGTYP TO FATAL ERROR 
HALT :BIS W/ MODE 3 INCORRECT RESULT 

: OR SEQUENCE ERROR 

lelelalaiehabelalchaialelaieieialeleleleiaiehahsieleiehsiabeleleleleisleiielaleieieisiaieisiniaieicieleicieleieielsialeiaicheiabeleicisiaieisleleieleicisielaielaieleia 

; THIS TEST VERIFIES MODE 3 DOUBLE OPERAND BYTE INSTRUCTIONS wATCH 
i ADDRESS EVEN BYTES. BYTE O IS SET TO ALTERNATING 1°S AND O'S; BYTE 1 
ALTERNATING 0°S AND 1'S. RO IS CLEARED AND A BISB IS USED TO’ 
; SET THE LOW BYTE OF RO TO 2Se. 

AHHH HEHE HEHEHE HEHE UE HUH H ESE HE HEHEHE HEHEHE 
TEST 107 TEST NODE 3 - EVEN BYTE W/ DOP INSTS. 
2 EE EEELES SEER EERE MESES ER EE EELEREES ES EESE SER ERS EEE ER EERE ESAS SEE REEE SEES SESE EER EESE 

tsT107: INC (Re) “UPDATE TEST NUMBER 
000107 CMP #107, (Re) SEQUENCE ERROR? 

BNE TST1L10-10 ;BR TO ERROR HALT ON SEQ ERROR 
OS26S2 90C000 HOV sbebse, ,a80 :NOVE 1°S AND O” PATTERN TO LOC. 0 

pocce9 BISB  980,R0 TRY RO=2S2 W/ MODE 3 - EVEN BYTE 
ocd2s2 CHP seoe RO :BISB W/ EVEN BYTE SUCCESSFUL? 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
; CONDITIONAL BRANCH INST. AND <sz== 

REPLACE THE MOVE INSTRUCTION ‘=== 
WHICH FOLLOWS W/ 767 (sass 

000171 MOV #171,-(R2) : MOVE TO MAILBOX 8 FexnEse O17] | ReREEES 
INC -/ R25 :SET MSGTYP TO FATAL ERROR 
HALT :BISB W, MODE 3 - EVEN BYTE FAILED 

: OR SEQUENCE ERROR 
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£% BYTE wo SOP INSTS. 

i PEREEEEEOPEPAESEPELEERPLERESERESSESEAREREERESES ESSE SERRE SELES SESS SoS S eo 444% PHS eoeed 

rye TE i oeripee> MODE 3 DOUBLE OPERAND BYTE INSTRUCTIONS 
WHICH SS BYTES. THE SAME PROCEDURE USED IN PRE'SOUS 
:TEST IS USED MERE. THIS TIME BYTE 1 IS USED AS THE SOURCE 2°TE. 
5 THE EXPECTED RESULT IS: RO = 12S. 

RESREEEEREERESEEREE EERE EEEER ELAS ELSES EEA ESER EERE EEEESESPESEEE FESS ES EE EE ES EO EOE ES 

:TEST 110 TEST MODE 3 - ODD BYTE k/ DOP INSTS. 
. FEEEEERSEEEEEEELES SERN ERE SER ERE EL EEEREELEEEEERERERERESSERESRESPESS SSE E EES SEED EF OEE 

tST110: INC (R2) ;UPDATE TEST NUMBER 
cup 8110, (Re) SEQUENCE ERROR? 
BNE TSTi11-i0 ;BR TO ERROR HALT ON SEQ ERROR 
MOV #SenS2, 080 “MOVE 17S AND O°S PATTERN TO LOC 0 
CLR RO :RO=0 
BISB  a81,RO0 -TRY RO=1S2 W/” MODE 3 - ODD BYTE 
emp #125, R0 :RO=125? 
REQ TSTil! 

TO SCOPE. CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 767 N
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MOV #172 .-(Re) MOVE TO MAILBOX $ E#REERE 172 BaERKES 
INC -(Re} :SET MSGTYP TO FATAL ERROR 
HALT ‘BISB W/ MODE 3 - OOO BYTE FAILED 

; OR SEQUENCE ERROR 

Teatalalolelaleialaieieileieleieiaieialeleieieisieioleielelaisieieiieieieiaisieieiaiaieieiieiaiaieisiieieishaisieieisialelelsideieisieididienieiehiiiiiiield 

THIS TEST VERIFIES MODE 4 DOUBLE OPERAND INSTRUCTIONS. 
THE TEST USES MODE 4 FODRESS ING WITH REGISTER O TO MOVE THRU A 
; TABLE OF OPERANDS. THE TABLE OF OPERANDS AND THE WORK LOCATION IS 
; STORED FOLLOWING THE TEST CODE. A SERIES OF S DOP INS TRE T IONS UTILIZES 

5 0 bres teed Nt fe Teer THE LISTING HE 
iPRpE TED SFPD Ih ath AS EACH INSTRUCTION IS EXECUTED. 

PTT TTT CTT LTT CTU TELLER CLE E EE TEEEEEe Eee 
: TEST 111 TEST MODE 4 W/ DOP INSTS. 
© 3636 ee R636 Se SE AE Se A SESE HE SE SEE EAE A EE AEE AE AEE EERE RAR EER EAER ESTE ER EEE SE 

tsTiti: INC (Re) ;UPDATE TEST NUMBER 
CMP #ill, (R2) : SEQUENCE ERROR? 
BNE popy’ ‘BR TO ERROR HALT ON SEG ERROR 
MOV #TBL1,R0 : INITIALIZE RO 
MOV -(RO),  @eTBL :TBLI= 125252 
ADD ~(RQ), *JeTBL! : TBL 12000377 
BICB -(RO); @8TBLl ; TBL1=000252 
BISB (RO), @8TBLI+1 ; TBL1=12Se5¢2 
CMP -(RO) dHTBL! CHECK RESULT 
BEQ TST112 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
: CONDITIONAL BRANCH INST. ANO 

REPLACE THE MOVE INSTRUCTION s 
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0001 1e 

006624 
006536 
006536 
006536 
006537 
006536 

000174 

yecr 

E57 MCE 4 uw DOP INSTS. 

E06 
MACYS1 2°.73¢  Db-oC 7-76 «14:01 PASE ccB 

: WHECH FOLLOWS Wr 752 
nopy: 

MOV 8173,-(R2) :MOVE TO MAILBOX @ #8988ee [73 teeters 
INC ~ Re) :SET MSGTYP TO FATAL ERROR 
HALT "RESULT OF MODE 4 INSTS. INCORPE*” 

OR SEGUENCE ERRCR 

12eS2S2 
S26Se 
$3128 
1eS2S2 

TBLIL: 0 

Selelellehelaleielelehelelobelelebeleleleleleleleleielelelaislelelsleldlalelsialsleieielelslalsleichebieislehihdehieehheh Anas DAGRAGGGAROM 

THIS TEST VERIFIES MODE S DOUBLE OPERAND INSTRUCTIONS. 
THE TEST USES AN ADDRESS TABLE STORED FOLLOWING THE TEST coe 
; THIS TABLE IS SIMPLY A TABLE OF ADORESS POINTERS WHICH ADDRES 
;THE DATA TABLE USED IN THE PREVIOUS TEST. THE TEST IS IDENTICAL TO 
:THE PREVIOUS TEST EXCEPT THE DATA IS REFERENCED USING THIS ADDRESS 
; TABLE AND MODE S ADDRESSING. (SEE PREVIOUS TEST). 

PETTITT TT TTT TTT TTT TTT TTT TTT TTT TLE TLE TELE TELE C EET EEeTEeEeee 

TEST lle TEST MODE S W/ DOP INSTS. 
(JESSE HEB HHHHHEH HEHEHE EHH HEH ABBE BEBE H BSH UBT UH a HEEB H SU HH E Ett 

tSTli2: INC (R2) -UPDATE TEST NUMBER 
" CMP #112, (R2) : SEQUENCE ERROR? 

BNE DOPS’ *BR TO ERROR HALT ON SEQ ERROR 
MOV aTBLe+2 RO -INITIALIZE RO 
MOV d-(RO),g8TBL1l  ;TBLI=125252 
ADD J-(RO),@eTBL!  ;7BL1=000377 
BICB J-(RO),;aeTBLl  ;T8L1=000252 
BISB - @-(RO) -aRTBLI+1 ; TBLI=125252 
CMP J-(RO)asTBLl  :CHECK RESULT 
BEG TST113 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS szs= 
: CONDITIONAL BRANCH INST. AND (s=z= 
. REPLACE THE MOVE INSTRUCTION <==== 

DPS : WHICH FOLLOWS W/ 763 (ssse 

MOV #174.-(Re) sMOVE TO MAILBOX @ x4xeEHe 174 ReRHH 
INC -(Re} :SET MSGTYP TO FATAL ERROR 
HALT *RESULT OF MODE S INSTS. INCORRECT 

: OR SEQUENCE ERROR 
TBL1-10 
TBL1-6 
TBL1-5 
TBL1-4 

TBL2:  TBLI-2 



aiegg lel acDusse og Ie EL EET “alii, 27 72 06-OCT-76 HCL FASE <23 
Jagaberert Oey ig 7 Fees Bese cs, sop raérE, fe ° 

3.94 
312 i REFERER ESERREERESRELELERERL RAPER SEERA RERRAERIREPES EES ERE RTR ES SRE SEES sere r esse + ae 

1 ; 
4197 THIS TEST VERIFIES MODE & DOUBLE OPERAND INSTRUCTICNS. 
3198 SIT USES THE SAME DATA AS THAT USED IN THE MODE 4 TESTS. 
3:93 !THIS TIME THE DATA IS ACCESSED USING MODE &. RO IS SET 
3290 :TO POINT TO THE MIDOLE OF THE TABLE. THE TABLE IS ACCESSED FROM 
3291 :BOTTOM TO TOP BY VARYING THE OFFSET IN THE MODE & INSTRUCTIONS. 
3208 eee" RESULTS ARE IDENTICAL TO THOSE EXPECTED IN THE MODE 4 

3204 
2205 PUTTTTTTTCTTTTT TTT TTT TEI T TTT Teri T irre iitr TTT ieee eTe reer FFESEERE SE DE 

3298 TEST 113 TEST MODE 6 W/ DOP INSTS. 
‘ = SERSKEEEREREEKEREREREEA EERE RELKEERSR EERE RERREKERRKARRKEEEAAEAA REALE AE ETFS AL HEF F HEF ES 

3208 906624 005212 tsT113: INC (Re) -UPDATE TEST NUMBER 
3209 006625 22712 000113 oMP 8113, (Red SEQUENCE ERROR? 
3210 006632 001022 BNE TsTil4-10 -BR TO ERROR HALT ON 3EQ ERROR 
3211 Ole 006532 MOV #TBL 1-4, RO INITIALIZE RO 
sig 40 01 900002 006536 MOV 2(RO), @&TBLi ; TBL1=125052 
321 46 066037 OC0000 006536 ADD O(RO)'a8TBL1 ;TBLi=000377 
3214 O065S4 146037 177777 006536 BICB -1(ROS,aaTBil  ;78L1=0002S¢ 
3215 O06662 156037 177776 006537 BIS8 -e(RO) aNTBLI+1 ;TBLI=1eSe5e2 
3216 006670 G26037 177774 006536 CMP -4(RO);a8TBL1 CHECK RESULT 
3217 006676 0C1404 BEQ TSTL14’ 
3218 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS === 
3219 . CONDITIONAL BRANCH INST. AND <==== 
3650 REPLACE THE MOVE INSTRUCTION  <==== 

1 WHICH FOLLOWS W/ 756 (sasz 
Se2e 906700 Ol2742 900175 MOV #175,-(R2) : MOVE TO MAILBOX # #444e%e «175 HERKEKE 
3223 O06704 O0S242 INC ~ (R23 :SET MSGTYP TO FATAL ERROR 
3354 606796 d000C0 MALT RESULT OF MODE 6 INSTS. INCORRECT 
320s ; OR SEQUENCE ERROR 

ace? ; SERAASAS AERA EES ERASERS LEASE SSE RE LRERERSSERERER ELLE REEL SLE SSE RELA RE ESAE ARE SSEEREREERE 

3229 THIS TEST VERIFIES MODE 7 DOUBLE OPERAND INSTRUCTIONS. 
3230 THIS TEST USES THE SAME ADDRESS TABLE AND DATA TABLE USED BY 
223] ‘THE MODE S TESTS. THIS TIME THE DATA IS ACCESSED USING NODE 7. 
3232 "RO IS SET TO POINT TO THE MIDOLE OF THE ADDRESS TABLE IN THE MODE S 
3233 ‘TEST. THE TABLE IS ACCESSED FROM BOTTOM TO TOP BY VARYING THE OFFSET 
3234 IN THE MODE 7 INSTRUCTIONS. THE DATA RESULTS ARE IDENTICAL TO 
3635 ; THOSE EXPECTED IN THE MODE S TESTS. 

3¢37 1G BG HEBER HEEB HHH HEHEHE HHH GHEE SAGE aH 

3238 “TEST 114 TEST MODE 7 W/ DOP INSTS. 
3239 2 Oe SE MEME AE HEHE HEE EET EE EE EE EEE EE HEHE HEE EER EE ER EEE REESE EERE EERE ERE REESE ERER REESE 

3240 006710 odSel2 $ST1I4: INC (R2) UPDATE TEST NUMBER 
2041 OO06712 O227le 000114 CMP #114, (R2) : SEQUENCE ERROR 
3242 OO6716 GO1022 BNE TSTi1S-10 -BR TO ERROR pet ON SEQ ERROR 
3243 006720 012700 cO6b16 nov eTBLe- 4 RO INITIALIZE RO 
32044 006724 017037 OO0004 006536 MOV B4(RO),@8TBL!  ;TBLi=z1e5eSe2 
3245 006732 067037 000002 006536 ADD SOCRD) SATE L : TBL 1=000377 
33mg 7un 147N37 AAANAN NNES36 BICB «© @O(RO) ,aNTAL! ; TBLi=0002Se 
3247 746 157037 177776 006537 BISB = ac LRU) , wa TeLitl -TBLI=12SeSe2 
3248 006754 027037 177774 OObS3€ CMP 3-4(RO)’ aeTBL! CHECK RESULT 
3249 906762 OO1NO4 BEQ TSTLIS 



; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <‘sszs 
CONOITIONAL BRANCH INST. AND == ~e

 

: REPLACE THE MOVE INSTRUCTICN  /s=s= 
a : WHICH FOLLOWS W/ 7 (szs2 

006764 Cio 4c llilts MOY 8176,-\P2) “MOVE TO MAILBOX 8 XeeeeeR 176 BERGESE 
cO677d Jose4e TNC -(Ro} ‘SET MSGTYP TO FATAL ERROR 
006772 253327 HALT “RESULT OF MODE 7 INSTS INCORRECT 

: OR SEQUENCE ERROR 

; KRELSLHERHAREREEKE
LEKESKS 

RARE KESSLER SR ARAA KSEE SAA LAAEAARELEALERELAELSSSRASSASESLESSALIGVE 

: THIS TEST VERIFIES THE ROTATE MODE O INSTRUCTIONS. 
"RO IS LOADED WITH A DATA PATTERN, THE C-BIT IS LOADED, AND 
“AN ROL INSTRUCTION IS EXECUTED WITH MODE 0. THE OPERATION IS CHECKED 
?BY TESTING THE RESULTING DATA AND THE STATE OF THE C AND V BITS. 
-NEXT, THE SAME PROCEDURE IS EXECUTED TO TEST MODE O BYTE INSTRUCTIONS. 

; ERE ERLE G ERR HARARE ERLE RE FRA R EERE EE ELE ERE ERASER EEE SEER ER PESTLE E EEE SES444 

TEST 115 TEST ROTATE INSTRUCTIONS OF MODE 0 
Pk iaih Salah Sah Laladalahadhohtlalalatahalahalalalelalalahet-t-§-5-f-tal-b-b-t-taichehel-hah-falalalalalalabatale XRRREREFESSESSESF SELES ES 

00774 o0Se212 *ST115: INC (Re) ;UPDATE TEST NUMBER 
006776 O22712 O00115 CMP #11S, (R2) SEQUENCE ERROR? 
oo70c2 001026 BNE TSTile-10 ‘BR TO ERROR HALT ON SEG ERROR 
007004 012700 125252 MOV #125252 ,RO ‘INITIALIZE DATA 
007010 000261 SEC -SET C-BIT 
0070:2 006100 ROL RO ‘TRY ROL W/ MODE 0 
907014 102004 BYC ROTOA CC=0011 
007016 103002 BCC ROTOA 
907020 022700 052525 CMP #052525, RO :CHECK DATA 
007024 OO1404 BEQ ROTOR 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND <==== 
REPLACE THE MOVE INSTRUCTION <==== 

o
v
w
e
w
e
w
e
 

WHICH FOLLOWS W/’ 767 (2z22 
007026 ROTOA: 
007926 Ole742 000177 MOV #177, -(Re) “MOVE TO MAILBOX # #42825% 0177 H¥eeRRE 
007032 odSe4e INC -(R2) :SET MSGTYP TO FATAL ERROR 
907034 o0c000 HALT ;ROL_MODE 0 FAILED 
0070% 012700 1eS2s2 ROTOB: MOV #125252, RO INITIALIZE DATA 
g07042 000261 SEC SET C-BIT 
007044 106100 ROLB  =- RO TRY ROL W/ MODE O EVEN BYTE 
007046 C2004 BVC ROTOC :CC=0011 
007050 103003 Bcc ROTOC 
007052 O22700 125125 CMP #125125, RO CHECK DATA 
007356 o0s4O4 BEQ TSTL16 

- TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=s== 
: CONDITIONAL BRANCH INST. AND <==== 
: REPLACE THE MOVE INSTRUCTION <==== 
: WHICH FOLLOWS W/ 7S2 (2222 

007060 ROTOC: 
907060 Ol2742 oD0200 MOV #200,-(R2) sMOVE TO MAILBOX @ 4244eEH 200 RaEEEED 
007064 O0S242 INC - (R23 ‘SET MSGTYP TO FATAL ERROR 
oo7Ce& cococs HALT *ROLB MODE O FAILED 

; OR SEQUENCE ERROR 
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907220 
022737 
001404 

sPESFEPERSERESEREEESLARALELA LEE ERELFERRESHE RLS RELL ELF ESE SASL EFES EASE EEE THe terete een at 

THIS TEST VERIFIES THE ROTATE MODE 1 INSTRUCTIONS. 
: THE DATA TO BE ROTATED IS IN LOC O. 

THE C-BIT IS LOADED AND AN ROL IS ExCCLTED. ; ADDRESSING REGI STER. 
RO_IS USED AS THE 

: THE RESULTS ARE CHECKED BY COMPARING THE DATA RESULTS AND TESTING 
; THE C AND V BITS. 
;TO TEST THE BYTE ROTATES. 

;TEST 116 
REAR AEL ELLER AA RE RELEASE ELA RA LERE SEER EERE ERE RARER ARES EL EES EL LEAL EEL ESSE EEF EGS EES ETE 

tSTL16: INC 
O05116 C 

052525 

O000C0 12S25e CMP 

ROT1A: 
000201 

ROTIB: 
125252 

l2eS5ie€ 090000 

ROTIC: 
o0de0e 

125252 ROTID: 

oseeSe 000000 

THIS PROCEDURE IS THEN REPEATED TWICE MORE 
FIRST ON BYTE O, THEN ON BYTE 1. 

Stitt iLiLLitititLLiLitLELLLLiLLiALL Elin PELL ELLE Eee iii 

TEST ROTATE INSTRUCTIONS W/ MODE 1 

(Re) 
#116, (R2) 
TST117-10 
RO 
#52525, (RO) 

(RO) 
ROTIA 
ROTIA 
a#0, #25252 
RoTiB 

#20! -(R2) 
-(R23 

#1eSeS2, (RO) 
(RO) 
ROTIC 
ROTIC 
#125125, 080 
ROT10 

8202, -(R2) 
~(Re3 

#125252, (RO) 
RO 
RO 

(RO) 
ROTIE 
ROTIE 
#052652, 380 
TSTi17 

;UPDATE TEST NUMBER 
;SEQUENCE ERROR? 
:BR TO ERROR HALT ON SEQ ERROR 
sPOINT TO LOC. 0 
; INITIALIZE DATA 
sCLEAR C-BIT 
:TRY ROL W/ MODE } 
;CC=1010 

;CHECK RESULT 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 765 

sMOVE TO MAILBOX @ xe#eee4 CO] 
sSET MSGTYP TO FATAL ERROR 
;ROL MODE 1! FAILED 

INITIALIZE DATA 
TRY ROLB W/ MODE 1 EVEN BYTE 
CC=1011 

:TEST RESULT 
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 
; REPLACE THE MOVE INSTRUCTION 
; WHICH FOLLOWS W/ 747 

;MOVE TO MAILBOX & X4eHERE COC HeREEHE 
;SET MSGTYP TO FATAL ERROR 
;ROLB W/ MODE 1 EVEN BYTE FAILED 

;POINT TO ODD BYTE 

;SET C-BIT 
sTRY ROLB We MODE 1 ODD BYTE 
;€¢=0011 

;CHECK DATA 
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ROT2A: 

LU6 
MACTLI ete) o6- -O0CT-76 14:01 PAGE e3z nm

 

TO SCOPE: CLEAR THE RIGHT srTE OF THIS 
CONOTTIONAL BRANCH INST. ANC 
REPLACE THE MCVE INSTRUCTIC" 
WHICH FOLLOWS W/ 727 we
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ROTIE: 
MOY #eG3, -(R2) -MOVE 70 MAILBOX # #282849 COD #485544 
INC -(R2} SET MSGTYP TO raTaL ERROR 
HALT :ROLB W/ MODE 1 OOD BYTE FAILEC 

; OR SEQUENCE ERROP 

Tclaledelehelelalaiateiledeleleiaieiaieieleioieiaieteleleialeieiteleiaieleieieleleleidelelaialeleiceleleisieiddadielehdekslslalehdiieelatehdabeiehiela 

THIS TEST VERIFIES MODE 2 ROTATE INSTRUCTIONS. 
: THE SAME PROCEDURE AS IN THE OTHER ROTATE TESTS ARE USED. RO 
21S USED AS THE ADDRESSING REGISTER AND IS CHECKED FOR PROPER 
: INCRENENTING. BYTE INSTRUCTIONS ARE ALSO CHECKED. 

PTTL LLL TLLLLLLLIGLISLLLIdLULLLEPLiGtLELELELULELELELELLLLLLLLLELLELELoL i 
TEST 117 TEST ROTATE INSTRUCTIONS W/ MODE 2 
BGA UB EHEC EI EEE EB aE 

¥ST117: INC (R2) ;UPDATE TEST NUMBER 
CMP #117, (Re) ‘SEQUENCE ERROR? 
BNE TST120-10 BR TO ERROR HALT ON SEQ ERROR 
CLR RO ?POINT TO LOC O 
MOV #173737,(RO)  :INITIALIZE DATA 
CLC ‘CLEAR C-BIT 
ROL (RO)+ “TRY ROL W/ MODE 2 
acc ROT2A :CHECK C-BIT 
CMP #167676, 080 CHECK DATA 
BNE ROT2A ;BRANCH IF RESULT INCORRECT 
DEC RO TEST RO 
DEC RO 
BEG ROT2B 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS zszz 
; CONDITIONAL BRANCH INST. AND ssaz 
; REPLACE THE MOVE INSTRUCTION s==z 
; WHICH FOLLOWS W/ 763 sssz 

MOV #204. -(Re2) sMOVE TO MAILBOX & €keEREH C04 2EeEERE 
INC -(R2} >SET MSGTYP TO FATAL ERROR 
HALT + ROL W/ MODE 2 FRILED 

ROTeB: CLR RO : POINT TQ LOC QO 
MOV #4040, (RO) ; INITIALIZE DATA 
CLC ‘CLEAR C-BIT 
ROLB (RO)+ : TRY ROLB W/ MODE 2 EVEN BYTE 
BCS ROT2C : CHECK C-BIT 
CMP #4100, a80 : CHECK DATA 
BNE ROTeC : BRANCH IF DATA INCORRECT 
DEC RO : CHECK RO 
BEQ ROT2D 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS s==z 
; CONDITIONAL BRANCH INST. AND =ssz 
: REPLACE THE MOVE INSTRUCTION (‘=s== 

poet : WHICH FOLLOWS W/ 743 sss 

MOV #205, -( Re) sMOVE TO MAILBOX & X#e2#He OC0S BHHRERE 



JOb 
MAINGEC-11-DGKAA 11 O4 CPL TEST MACYLL 270732) Ob-co7-76 14:91 PAGE 233 

— DSkKAAA.PLI TLI1? TEST ROTATE INSTRUCTIONS W MODE 2 

3416 007340 oOs2e42 INC ~(R2} :SET MSGTYP TO FATAL ERROR 
3417 O07342 d00000 HALT ROLA W/ MODE 2 EVEN SYTE =AILEC 
341 por aes 903000 ROT2D: CLR RO “POINT TO LOG 
3419 O07 1a71e go4o4e MCV #4040, (RO) INITIALIZE DATA 
3420 0072S- 005200 INC RO :POINT TO ODD BYTE OF CATA 
3421 007354 000261 SEC ‘SET C-BIT 
3422 106120 ROLB ss (RO) + TRY ROL W/_MODE 2 ODD BYTE 
3403 (O07 03407 BCS ROT2E :CHECK C-BIT 
404 0073 3737 010540 OCCCOO CMP #10440, 280 CHECK DATA 
3425 907370 001003 BNE ROT2E :BRANCH IF DATA INCORRECT 
3406 007372 005300 EC RO ‘CHECK RO 
3427 907374 905300 DEC RO 
3428 007376 902404 SEO T§T120 
3429 : TO SCOPE: CLEAR THE RIGHT BYTE OF "HIS <‘==== 
3430 ; CONDITIONAL SRANCH INST. AND === 
3431! : REPLACE THE MOVE INSTRUCTION (ssa 
3432 : WHICH FOLLOWS W/ 721 (zzz 
3433 007400 ROT2E: 
3434 007400 Ole74e 200206 MOV #206 , -(R2) sMOVE TO MAILBOX # ##e8EE4 206 sustees 
3435 007404 90Se42 INC -(R2} “SET MSGTYP TO FATAL ERROR 
3436 007406 soco0d HALT *ROLB W/ MODE 2 ODD BYTE FAILED 

OR SEQUENCE ERROR 2 22 
sav : 



KO6 
MAINDEC]11-05KAG 11 04 CPU TEST MACY!] 27:\722) O6-GCT-75 14:0: PAGE 234 
OGKARA.P1! Til? JEST ROTATE INSTRUCTIONS W- MODE 2 

3438 
3433 schlalalaielalaeleiaieleleieledeleileleieeieiaeiaieeleieileieeldiebeeieieeiaieidabelsidileiaihdideichideliebiaaea AA ehaaAGAaeds 
Oh] i 

4 THIS TEST VERIFIE ROTATE INSTRUCTION 
4 ;THIS TEST USES THE S Fe PRocPBuRe’ AS FN THE OTHER Rotate 

3443 : TESTS. THE DATA IS STORED IN LOC. 0 AND IS ADDRESSED USING 
aiid s MODE 27. BYTE ADDRESSING IS ALSO CHECKED FOR EVEN AND ODD BYTES. 

3446 PUUUTTT TTT TTT T CPTI TT TTT TT TTT TTT TTT TTT TTC TUTT TUTTLE EET TREE LTTE 
344? : TEST 120 TEST ROTATE INSTRUCTIONS /W MODE 3 
3448 © 3636 SEE ESE SEE EASE SE SEE SEE SEE ER SHEE RAE RE SEE EEE EE EEE EEE EEE EEE EEE EEE EEE EEE EEE SE 
2449 907410 poss is - ¥ST120: INC (Re) ;UPDATE TEST NUMBER 
3480 O00741le Oe27le 0001c0 CMP #120, (Re) : SEQUEN CE ERROR? 
3451 007416 001051 BNE TST1e1- 10 :BR TO ERROR HALT ON SEQ ERROR 
34S2 007420 012737 O52S5e5 900006 MOV #52525 , 280 : INITIALIZE DATA IN LOC 0 
3453 007426 000261 SEC :SET C-BIT 
3454 007430 006137 000000 ROL aed ; TRO ROL W/ MODE 3 
3455 007434 103404 BCS ROT3A : CHECK C-BIT 
3456 007436 022737 125253 000000 CMP #125253, d#0 » CHECK CATA 
3457 OO7444 001404 BEG - ROT3B 
3458 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS sss 
3459 : CONDITIONAL BRANCH INST. AND — 
3460 : REPLACE THE MOVE INSTRUCTION sss 
3461 ; WHICH FOLLOWS W/ 76S sssz 
3462 OO7446 ROT3A: 
3463 QOO7446 Ole74e 000207 MOV #207 ,~-(Re) sMOVE TO MAILBOX & XHX%¥% 207 kenEERE 
32464 Q074S2 o0S242 INC - (Re) ‘SET MSGTYP TO FATAL ERROR 
3465 007454 900000 HALT ROL W/ MODE 3 FAILED 
3465 907456 012737 125252 O00000 ROT3B: MOV #12SeSe,a#0 : INITIALIZE DATA 
3467 OO7464 O00241 CLC ‘CLEAR C-BIT 
3468 007466 106137 000000 ROLB as0 : TRY ROL W/ MODE 3 EVEN BYTE 
3469 007472 103004 BCC ROT3C > CHECK C-BIT 
3470 007474 023727 OO0000 1eSi2e4 4S: CMP 280, #125124 * CHECK DATA 
3471 007502 OD1404 BEG ROT3D 
3472 : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (=s== 
3473 ; CONDITIONAL BRANCH INST. AND (=== 
3474 ; REPLACE THE MOVE INSTRUCTION (s=z= 
2475 ; WHICH FOLLOWS W/ 746 sss 
3476 007504 ROT3C: 
3477 007504 Ole74e 000210 MOV #210,-(Re) sMOVE TO MAILBOX @ 24HEHH% 210 HHEEEEE 
3478 007510 O0S242 INC ~(R23 :SET MSGTYP TO FATAL ERROR 
3479 00751e 000000 HALT *ROL W/ MODE 3 EVEN BYTE FAILED 
3480 G007514 012737 125252 O00000 ROT3D: MOV #12525. ,a80 INITIALIZE DATA IN LOC. 0 
3481 O07S2e 00026! SEC :SET C-BIT 
3482 0075e4 106137 000001 . ROLB asl : TRY ROL W/ MODE 3 00D BYTE 
3483 007530 103004 BCC ROT3E » CHECK C-BIT 
3484 007532 022737 O0526S2e 000000 CMP #0S26Se, a#0 ; CHECK DATA 
3485S 007540 001404 BEQ TSTl21 
3486 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <‘==== 
3487 : CONDITIONAL BRANCH INST. AND (==== 
3488 : REPLACE THE MOVE INSTRUCTION <==== 
34893 ; WHICH FOLLOWS W/ 727 (s2s2 
3490 007542 ROT3E: 
3491 CO754e Ole7xe 000211 MOV #2ll,-(Re) ;MOVE TO MAILBOX 8 H#8HHRE 21] 2HHHEEE 
3492 007546 O0Se42 INC -(Re} :SET MSGTYP TO FATAL ERROR 
2493 007550 nogsen HALT ‘ROL W/ MODE 3 ODD BYTE FAILED 
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3454 ; OR SEQUENCE ERROR 
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MACY21 27(732) O6-0C7-76 14:01 PAGE €36 
TEST ROTATE INSTRUCTIONS -W MODE 3 

000121 

070707 000000 
000002 

161617 SO00CO 

000212 

00012e 

007710 900000 
000002 
107070 000032 

5 MEER RARE RARER ERLE ELLER AAS SERRA LEELA RESELLER ERE LEASES ERE LSE AS ARRAR SERRE SLE RS ESE EE SES 

THIS TEST VERIFIES MODE 4 ROTATE INSTRUCTIONS. THE DATA IS 
:STORED IN LOC. 0. RO IS SET TO 2 AND THE CARRY IS SET. AN ROL MOGE 4 
1S USED TO ROTATE LOCATION 0 USING RO. THE DATA IS CHECKED 
;AND THE C AND V BITS ARE TESTED. THE PROPER DECREMENTING OF 
3RO IS VERIFIED. 

BUTT TTT TTT TTT TT TTT TTTTTT TTT TTT TTT TT TLTTe CRETE LET CETLELEECLELEELEEETE 
TEST lel TEST MODE 4 W/ ROTATE INSTRUCTIONS 
GBH HEA EEE BEEBE EER BEEBE 

tsT121: INC (R2) ;UPDATE TEST NUMBER 
CMP slol, (Re) SEQUENCE ERROR? 
BNE TST122-10 BR TO ERROR HALT ON SEQ ERROR 
MOV #070707, a#0 SINITIALIZE DATA IN LOC. O 
MOV #2,RO s INITIALIZE RO AS PCINTER 
SEC SET C-BIT 
ROL -(RO) TRY ROL W/ MODE 4 
BCS ROTH *CHECK C-BIT 
CMP #161617, 980 CHECK DATA 
BNE ROTH “BRANCH IF DATA INCORRECT 
TST RO *CHECK MODE 4 REGISTER 
BEQ TST12e 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS =xss 
CONDITIONAL BRANCH INST. AND sssz 
REPLACE THE MOVE INSTRUCTION sssz 

w
e
 

we
 
w
e
w
e
 

ROTH WHICH FOLLOWS W/ 762 === 

: MOV #2l2,-(Re) “MOVE TO MRILBOX @ VRXHEXHX ClO ¥HEHHEEE 
INC -(Re} “SET MSGTYP TO Fat ERROR 
HALT “ROL MODE 4 FAILED 

: OR SEQUENCE ERROR 

Sedehalalalalebalaheleleiehalalalalalelelalelaleleialeleleloleleleleieieieleieiaieieleleleleleieieleleieieleleleleieialeleleisieiolelelelsioielsisieisisislelsisieisielel 

THIS TEST VERIFIES MODE S ROTATE INSTRUCTIONS. 
:THE DATA IS STORED IN A WORK LOCATION (ROTX) AT THE END OF THE 
“TEST CODE. LOC. 0 IS LOADED WITH THE ADDRESS OF THE DATA (ROTX). 
;RO IS SET 10 2. THE CARRY IS CLEARED AND A MODE S ROL 
1S EXECUTED USING RO AS AN ADDRESSING REGISTER. THE DATA IS 
“CHECKED, THE C AND V BITS TESTED, AND RO CHECKED FOR PROPER 
; DECREMENTING. 

2 3G EI HEEB EHH dag EES 

‘TEST 122 TEST MODE 5 W/ ROTATE INSTRUCTIONS 
2 EEK EEE EE LESAGE ELE SEEK ELSE EA ER EEE EE EE EEE EEE ER EEE EERE EEE ER REE 

tT 122: INC (Re) ;UPDATE TEST NUMBER 
tee, (Re) SEQUENCE ERROR? 

ENE ROTS’ *BR TO ERROR HALT ON SEQ ERROR 
MOV aROTX, as0 "MOVE POINTER TO LOC. 0 
MOV *SET MODE S REG. TO LOC. O 
MOV ser07u, ROTX INITIALIZE DATA 
CLC “CLEAR C-BIT 
ROL a-(RO) TRY ROL W/ MODE 5 
BCC ROTS CHECK C-BIT 



NO6b 
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oGKARA. PII Tlee TEST MODE S W/ ROTATE INSTRUCTIONS 

3551 OG67664 022737 016160 907710 CMP #016160,a8ROTX ;CHECK DATA 
35S2 00767e 001902 BNE ROTS : BRANCH IF DATA INCORRECT 
32e3 BO? 74 8057.90 TST RO > CHECK MODE S REGISTER 

4 7676 1406 BEG TST1e3 
3855 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘==== 
3556 ; CONDITIONAL BRANCH INST. AND <=-== 
3857 ; REPLACE THE MOVE INSTRUCTION <==== 
3558 : WHICH FOLLOWS W/ 757 (fens 
3859 007700 ROTS: 
3560 007700 O!e74e 000213 MOV #213, -(Re) sMOVE TO MAILBOX #8 £44482 C19 FEeEEES 
3561 007704 O0S24e INC - (R23 :SET MSGTYP TO FATAL ERROR 
256e 007706 900000 HALT ‘ROL MODE S FAILED 
3563 . GR SEQUENCE ERMOR 
3564 007710 900c00 ROTX: O 

3ep8 Toiololeleleleidolololelelelaiaiaiailoietelolaiaieieieioieieleieileielaiaiaieleleiaiaiaieiieiaiaieieieieieleisiololeielsieieloioideldialeieidilehshdidiie 

3568 THIS TEST VERIFIES MODE & ROTATE INSTRUCTIONS. 
3569 -1T USES THE SAME PROCEDURE AS THE ABOVE TEST EXCEPT THE 
3570 -ROTATE INSTRUCTION USES MODE & ADDRESSING WITH REGISTER 7. 
337 ; THE DATA IS STILL OPERATED ON IN LOC. ROTX (SEE PREVIOUS TEST). 

3673 PTET TTT TTT TTT TTT TTT TUTTE TTT TTT TUTTLE TET TET CRT RTT ET TET TTT ETT ETTETET 
3S74 : TEST 1e3 TEST MODE & W/ ROTATE INSTRUCTIONS 
3575 RGAE EEHB SHH EINER B GUE EEE te 
3876 007712 Oo0S2le2 tST123: ING (R2) s;UPDATE TEST NUMBER 
3577 007714 QOee7ie o001e3 CMP #123, (Re) : SEQUENCE ERROR? 
ner" ~§007720 §=6001013 BNE TST1e4-10 :BR TO ERROR HALT ON SEQ ERROR 
. 7722 =O1e737 125252 007710 MOV #125252, J#ROTX : INITIALIZE DATA 
38. . °730 000261 SEC :SET C-BIT 
3581 Ou,732 006167 177752 ROL ROTX : TRY ROL W/ MODE 6 
388e 007736 103004 BCC ROTS CHECK C-BIT 
3583 007740 022737 OS2SeS 607710 CMP #52525, J#ROTX > CHECK DATA 
3584 007746 001404 BEG TST124" 
3585 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS sanz 
3586 : CONDITIONAL BRANCH INST. AND <=s== 
3587 : REPLACE THE MOVE INSTRUCTION <==== 
3588 : WHICH FOLLOWS W/ 765 (s=== 
3889 007750 ROT6: 
35390 007750 OQOle74e 000214 MOV #214,-(R2) sMOVE TO MAILBOX 8 2XXHEHX C14 FEXEERE 
3891 007754 O0S24e INC -(R2} SET MSGTYP TO FATAL ERROR 

0900008 HALT “ROL W/ MODE & FAILED 3892 007755 
3593 ; OR SEQUENCE ERROR 
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THIS TEST VERIFIES MODE 7 ROTATE INSTRUCTICNS. 
:THE DATA IS SET IN LOC. ROTX, (SEE PREVIOUS TEST). THE ROL INSTRUCTICN 
ADDRESSES IT INDIRECTLY USING MODE 7 AND INDIRECT ADDRESS _CCATION 
3 (ROTXAD) FOLLOWING TRE TEST CODE. 

j SUeNMAnAeeanesoeunecszsaecsansancseeteaeuatesennernessessersassnsasersesatssssses ss 
:TEST 124 TEST MODE 7 W/ ROTATE INSTRUCTIONS 
Tr iiiititititittitiiiiiiititiriiiitiilitiititititrirereriielelel eres reese eS ee aeerg 
tST124: INC (R2) ;UPDATE TEST NUMBER 

amp 8124, (R2) SEQUENCE ERROR? 
BNE ROT?’ :BR TO ERROR HALT ON SEQ ERRCR 
MOV #52525, a8ROTX INITIALIZE DATA 
MOV BROTX, d#ROTXAD tINITIALIZE, ADDRESS POINTER 
CLC CLEAR C- 
ROL @ROTXAD TRY ROL W/ MODE 7 
ecs ROT? ;CHECK C-BIT 
CMP @s8ROTX,#1eSeSe ;CHECK DATA 
BEG TSTies° 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND 3 <==== 
; REPLACE THE MOVE INSTRUCTION <s=== 

_ ; WHICH FOLLOWS W/ 762 (szzs 

MOV 8215, -(Re} MOVE TO MAILBOX 8 #284244 O15 BEREEDE 
INC -(R23 ‘SET MSGTYP TO FATAL ERROR 
HALT ROL W/’ MODE 7 FAILED 

; OR SEQUENCE ERROR 

Talalalatalahaiaiehaiaieladahalaieialelelelaleleiaielalabaleieleleialeleinieleleieieieialebeieicieieieleleieiabeieiaislaialaieialelaicisisiaisislelaisieleislsiaiielela 

THIS TEST VERIFIES MODE O SWABS INSTRUCTION. RO IS SET TO 
3177400. A SWAB MODE 0 IS EXECUTED AND THE CONDITIONAL BRANCH 
ing USED TO CHECK THE SIGN OF THE RESULT. ALSO, A COMPARISON 
515 MADE TO CHECK THE DATA RESULTS. 

UGE AHHH EHH G HEHEHE EEE HEHE EEE EE 
TEST 125 TEST MODE O W/ SWAB INST. 
7 GHHUHEHEHEGHHBHHHHHHEHGHEHHHE CHEER HEE EEE EEE EEE EES ER EEEE EERE 
tsT125: INC (R2) -UPOATE TEST NUMBER 

8125, (R2) SEQUENCE ERROR? 
ore TST126-10 :BR TO ERROR HALT ON SEQ ERROR 
MOV #177400,RO ‘MOVE TEST PATTERN TO RO 
sua RO TRY SWAB MODE 0 

SHU 
TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 

CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE JySTRUCTION 
WHICH FOLLOWS W/ 774 A
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MOV #216,-(R2) MOVE TO MAILBOX 8 Feeeeee C1 ReREREE 
INC -(Re} >SET MSGTYP TO FATAL ERROR 
HALT *SWAB DID NOT SET CC’S CORRECT 
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;CHECK RESULT 

;MOVE TO MAILBOX 8 
;SET MSGTYP TO FATAL ERROR 
;RESULT OF SWAB MODE G FAILED 
; JR SEQUENCE ERROR 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
H CONDITIONAL BRANCH INST. AND 
; REPLACE THE MOVE INSTRUCTIGN 

WHICH FOLLOWS w/’ 765 
REEREEE C17 BeEEEEE 
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5 HSSLRELSSLRLSHSLESRERSSLSSHELEERSELHAGSLEPSHFTELSPSFEEESH FESS E ELSE CEE rH Eee rere ee es: 

: THIS TEST VERIFIES MODE 1 SWAB INSTRUCTION. THE TEST 
: PATTERN IS MOVED TC LOC 0. RO 1s CLEARED AND USED AS THE ADDRESSING: 
:REGISTER IN THE MCDE 1 SWAB. THE DATA RESULTS ARE CHECVECD «7x 
3A COMPARE . 

PITTI TTT TTT TUTTI TT TTT TTTrT TTT itr iT TTT Tee OTT Eee HEEFHDRETEHSE 

TEST 126 TEST MODE 1 W* SWAB INST 
. FEREEERE RE SESEEEEREREEES SEARS EEE RSE ES EREEREEEEREEREEEESERESD EES ESE SERED ES ED FEO E OEE 

305812 . tsT126: INC (R2) ;UPOATE TEST T NUMBER 
le oo01e¢ CMp 8126, (R2) : SEQUENCE 

OO1C1i BNE TSTle7-10 -BR TO ERROR aROrLT ON SEQ ERROR 
012737 125652 900000 MOV #125652, a#0 “MOVE TEST PATTERN TO LOC. 0 
905000 CLR RO :RO=0 
000310 SWAB —s- RO) -TRY SWAB MODE 1 
922737 25263 900000 CMP 8125253, a0 :CHECK RESULT 
d01404 BEQ TSTlo7 

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=s== 
: CONDITIONAL BRANCH INST. AND <=s== 

REPLACE THE MOVE INSTRUCTION ==== 
- ; WHICH FOLLOWS W/ 767 (xzz22 

gie742 odozeD MOV #220, -(R2) "MOVE TO MAILBOX # #44%84% 220 #55288 
NNS242 INC -(Re} “SET MSGTYP TO FATAL ERROR 
900900 HALT “RESULT OF SWAB MODE I FAILED 

: OR SEQUENCE ERROR 

; SEELARAESRSSAERSAERSLAESSLSESRSLERERESTRAESELEAAE SAR SE SSERSAELRA FERS ESESESDESSRASEESALEERTAE 

THIS TEST VERIFIES MODE 2 SWAB INSTRUCTION. THE TEST 
: PATTERN 1S MOVED TO LOC 0. RO IS CLEARED AND USED AS THE MODE 
iz ADDRESSING REGISTER. THE RESULTS ARE CHECKED WITH A COMPARE. 
RO IS CHECKED FOR PROPER DECREMENTING. 

gaa E BHAA HEHEHE HHHE HEHEHE HEE EEE gH BGG eGo HE a 

‘TEST 127 TEST MODE 2 W/ SWAB INST 
LEE EEG E SEE E SERRE EELS EELE LEER GEES EEE EGER EEE SERGE EEE EEE EEE ERE ELE ERE ESE EE EE ERET 

005212 tST127: INC (R2) ;UPOATE TEST NUMBER 
NeP712 000127 Cup #127, (R2) >SEQUENCE ERROR? 
001020 BNE 75T130-10 *BR TO ERROR HALT ON SEQ ERROR 
0le737 1251S2 oc0000 MOV #125152, aa0 “MOVE TEST PATTERN TO LOC. O 
005900 CLR RO RO=0 
eects SWAB (RO)+ : TRY SWAB MODE ec 

022737 o06S252 00000 CMP #65252, 080 CHECK RESULT 
001404 BEQ SB2 

: TO SCOPE: CLEAR THE RIGHT BYTE OF ThIS  «==== 
4 CONDITIONAL BRANCH INST. AND (2222 

; REPLACE THE MOVE INSTRUCTION <==== 
WHICH FOLLOWS W/ 767 (22s 

Ole74#e 00021 MOV eel ,-(R2) : MOVE TO MAILBOX 8 #¥HHEER Cll HEREHEE 
oo0se4e INC -(Re} :SET MSGTYP TO FATAL ERROR 
po0c0d HALT :RESULT OF SWAB MODE O FAILED 
162700 900C02 582: SUB #2, RO ;CHECK EFFECT OF REG. 
001404 BEQ 75130 
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: 13 SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘srt 
: CONDITIONAL BSANCH INST. ANZ size 
: REPLACE THE MOVE INSTRIUCTIZ': trom 

; WHICH FOLLOWS Wy 765 moss 
je neer-5-1- MOV 2c ,-(R2) *MOVE TO MAILBOX @ S48eEER Col £4td854 

INC ~ CRs :SET MSGTYP TO FATAL ERROR 
HALT :;REGISTER VALUE INCORRECT 

; OR SEQUENCE ERROR 

p RERERREEAELEERELAELELELA ELAS SLEREHELELLEREERAERESSLERA ELE LATE SAFES AAAS SELES ETE LES 

: THIS TEST VERIFIES MODE 3 SWAB INSTRUCTION. THE TEST 
;PATTERN IS MOVED TO LOC 0. A MODE 3 SWAB INSTRUCTION IS EXECUTES 
;USING R7 AS _THE ADDRESSING REGISTER. A COMPARE VERIFIES THE 
:DATA RESULTS. 

: KEFASESERERAEREAAAKSRE PEASE LELASSLERARAA LAE REAESRSELERASERESEFLSLALHSLSRELESSIRSAS LES 

“TEST 130 TEST MODE 3 W/SWAB INST. 
= SERKSESRAAERSSESRSESERELAALERALELSARSEAERLLERARELSLERESARASELEARELASERESSRSASESLERSSA SERS 

tsT130: INC (Re) ;UPDATE TEST NUMBER 
000130 CMP $130, (R2) SEQUENCE ERROR’ 

BNE TST131-10 :BR TO ERROR HALT ON SEQ ERROR 
000377 oo0000 MOV #377, a80 :MOVE TEST PATTERN TO LOC. O 
o0c090 SWABS” ‘TRY SWAB W/ MODE 3 
17740 ooos0r CHP #177400, 380 ‘CHECK RESULT 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (=s== 
; CONDITIONAL BRANCH INST. AND (==s= 
: REPLACE THE MOVE INSTRUCTION  <sss= 
; WHICH FOLLOWS W/ 767 (2222 

009223 MOV #223, -(Re) *MOVE TO MAILBOX 8 #44842 223 FREREEE 
INC -(Re2} :SET MSGTYP TO FATAL ERROR 
HALT :RESULT OF SWAB INCORRECT 

: OR SEQUENCE ERROR 
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‘ SEASAELRERSAELAFEARESEERSSAALELAPSHREFEARRRLERSEEPARELELEFALELT ESF AT AEA ES A eS eE tess ettete 

THIS TEST VERIFIES MODE 4 SWAB INSTRUCTIONS. THE DATA 
Ts MOVED TO LOC O. RO IS SET TO 2 AND USED AS THE MODE 4 QODFESS! 
REGISTER. THE DATA IS CHECKED WITH A COMPARE AND RO IS CHECKED 
;FOR PROPER DECREMENTING. 

PUTTTT TTT TCTT TTT TTT CTTT TT TTT TTT TRTLTT TEU ETT TTT TTT TTT TERETE TET 

:TEST 131 TEST MODE 4 W/ SWAB INST 
SHAE SEASALALRELAASSARERLSSARERASAREAARERSERAREKRLARRSASARRSAERASSALSSASAASSSSSRSERESSSSS 

nos212 +ST131: INC (R2) -UPDATE TEST NUMBER 
022712 00913: CMP 8131, (R2) ‘SCQUENCE ERROR? 
001020 BNE 7ST132-10 ?BR TO ERROR HALT ON SEQ ERROR 
Ole737 125652 ooc000 MOV sL25b52, a0 :MOVE TEST PATTERN TO LOC. 9 
012700 ooc0de MOV #2 -SET UP REGISTER POINTER 
000340 SWAB 6 4FO -TRY SWAB MODE 4 
022737 125253 oo00000 CMP 8125252, a#0 “CHECK RESULT 
001404 8&0 SB4 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=sz= 
; CONDITIONAL BRANCH INST. AND (=zzz 

REPLACE THE MOVE INSTRUCTION === 
WHICH FOLLOWS W’ 766 tex 

Qle74e O0CeS4 MOV geod -(R2) MOVE TO MAILBOX © HEEREFH C24 FERRERS 
005242 INC -(Re} :SET MSGTYP TO FATAL ERROR 
ooocoo HALT RESULT OF SWAS INCORRECT 
005700 SBY: TST RO : CHECK EFFECT ON REG. 
001405 BEQ 1S7132 

; TO SCOPE: CLEAR _THE RIGHT BYTE OF THIS <‘==s= 
CONDITIONAL BRANCH INST. AND (sz 
REPLACE THE MOVE INSTRUCTION <==ss= w

e
w
e
 

WHICH FOLLOWS Wy 760 (zee 
Ole74e 900225 MOV sce5, -(R2) * MOVE TO MAILBOX #8 £8xeeee FOS HERRERE 
ooS24e INC -(R25 : SET MSGTYP TO FATAL ERROR 
000050 HALT : REGISTER VALUE INCORRECT 

; OR SEQUENCE ERROR 



Gu? 
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3 : 
aah THIS TEST VERIFIES MODE S SWAB INSTRUCTION. THE TEST USES 

3793 : TWO LOCATIONS FOLLOWING THE TEST CODE. S®8SX HOLOS THE DATA: 
373 : SBSXAD IS A POINTER *O THE DATA LOCATION. THE DATA IS MOvED TG 
3735 ; SBSX AND RO IS SET TO TWO PLUS THE ADDRESS OF SBSXAD FOLLOWING 
37% : THE MODE S SWAB SBSX IS CHECKED FOR THE PROPER DATA. RO IS 
3733 ; CHECKED TO SEE THAT IT WAS DECREMENTED PROPERLY. 

37393 PTTL LRLLL LIAL LLILILELLCLELLLELLELELLELLLELLLLELLELELELE ELE ELLE eee 
2800 : TEST 132 TEST MODE S W/ SWAB INST. 
3801 ee EEE AEE EEE EE EE ESE EE EB EEE EEE EEE BEERS SEES EEE EES SEER AE EEE SESS FES SEES 
3862 010350 d0Sel2 tST132: INC (Re) ;UPDATE TEST NUMBER 
3803 0103S2e QOee7ie O00ise CMP #i2e, (Re) : SEQUENCE ERROR? 
3804 010356 001021 BNE SBS : BR TO ERROR HALT ON SEQ ERROR 
380S 010360 OQle700 010436 MOV #SBSXAD+2, RO :SET UP POINTER TO WORK LOCATION 
3806 010364 O12767 ieS1eS O00040 MOV #125125, SBSX : MOVE PATTERN TO WORK LOCATION 
3807 01037e 900350 SWAB a-(RO) : TRY SWAB MODE S 
3808 010374 Qee76b7 OS26Se 9000030 CMP #52652, S8Sx : CHECK RESULT 
3809 010402 9001404 BEQ SBSA 
3810 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <‘==== 

281i : CONDITIONRL BRANCH INST. AND <z=== 
3812 REPLACE THE MOVE INSTRUCTION sss 

3813 ; WHICH FOLLOWS W’ 766 sss 
3814 QO:0404 Ole74e 00226 MOV $226,-(Re) ;MOVE TO MAILBOX 8 HEHEHE 225 kEEEEE 
3815 O10410 90S24%e2 INC -(Re3 :SET MSGTYP TO FATAL ERROR 
3816 Q10412 000000 HALT RESULT OF SWAB INCORRECT 
3617 «910414 020027 O10434 S3Sr: CMP RO, sSBSXAD * CHECK RESULT OF REG. 
3818 ClG42e0 O01406 BEG $4133 
3819 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘==== 
3820 ; CONDITIONAL BRANCH INST. AND sss 
3821 ; REPLACE THE MOVE INSTRUCTION ‘=== 
382e : WHICH FOLLOWS W/ 757 (zase 
3823 010422 SBS: 
3829 O104ee2 Ole74e 009227 MOV #227. -(R2) sMOVE TO MAILBOX #8 #4e8ee4 O27 HEEEERE 
3825 010426 O0Se4e INC -(Re} ‘SET MSGTYP TO FATAL ERROR 
3826 010430 000000 HALT ‘REGISTER VALUE INCORRECT 
3827 > OR SEQUENCE ERROR 
3828 9104%3e 000000 SBSX: 0 : WORK LOCATION 
3829 L.O434  D1uUsS2 SESARD: SESA 
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Oee7 le 
001013 
012767 
012700 
000360 
022760 
GO140S 

012742 
005242 
000000 

900069 

sty ES MACIIL 27.732) OG-GCT-"5 14:0. TAGE Ls 
ES” MODE Sw SWAB INST. 

s REEDERERESREEPREREEEEERERELERERATEPERERRRATE SPREE DE SERED EE SOF OSs 94s a 2 ea 

UTTT TT TTT TTTTTT TTT TUT TTT TTT TTT TTTTTT TTT TTTT TT TTT TT TUT TT CT Tree FEFEEEESS ESE E444 

“TEST 133 TEST MODE & W/ SWAB INST. 
EGE SEE #4 #446544 Sher teteaas 

$S7133: INC (R2) ;UPDATE TEST NUMBER 
000133 CMP #133, (R2) ‘SEQUENCE ERROR? 

BNE 4 !BR TO ERROR HALT ON SEQ ERROR 
125125 009930 MOV 8125125, SB6x >MOVE PATTERN TO WORK LOCATION 
010476 MOV #SB6X-6,RO “MOVE OFFSET POINTER TO RO 
nocoos SWAB —s- & (RO) “TRY SWAB W/ MODE & 
OSe6S2 090006 CMP #52652, 6(RO) “CHECK RESULT 

BEQ TST134’ 
; TO SCOPE: CLEAR THE SIGHT BYTE OF THIS  ‘(=-== 
H CONDITIONAL BRANCH INST. AND (r2rc 

; REPLACE THE MOVE INSTRUCTION <==== 
SRE : WHICH FOLLOWS W’ 765 ‘ssa 

000230 MOV #230, -(R2) “MOVE TO MAILBOX # £4kExeE 220 24nEKE2 
INC - (R23 :SET MSGTYP TO FATAL ERROR 
HALT “RESULT OF SWAB INCORRECT 

- OR SEQUENCE ERROR 
seex: oc ?WORK LOCATION 

THIS TEST VERIFIES MODE & SWAB INSTRUCTION. THIS 7ES7 
"USES A WORK LOCATION (SBBX) FOLLOWING THE TEST CCDE. TES CATS 
:15 LOADED INTO THE WORK LOCATION. RO, THE ADDRESSING REGISTEF 
-15 LOADED WITH & LESS THEN THE RODRESS OF THE WORK LOCATION. 
"THE MODE & SWAB IS EXECUTED WITH A +6 OFFSET. THE DATA IS 
; VERIFIED WITH A COMPARE. 
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Q10544 
010544 
910550 
010852 

016SS4 
0.0556 

O0S21e2 
O22? 12 
001013 
012767 
012700 
000370 
027027 
001406 

012742 
o0S24e 
000900 

ococod 
010584 

009134 

i77400 
010464 
000072 
900072 

000231 

00003c 

609377 

PERSE EEEAARERERELA ELE RLA LA RLELERSEELARERHEREF ERLE FALTERS SEREF ESE SAFES Eee ters: 

: THIS TEST VERIFIES MODE 7 SWAB INSTRUCTION. THIS TEST 
USES TWO Locat tone FOLLOWING THE TEST CODE: A WORK LOCATION 
:(SB7X) AND A 
;T0 THE WORK LOCATION. 
OF THE ADDRESS POINTER. 
:INSTRUCTION WITH AN OFFSET OF +72. 
; COMPARE . 

PTUTT TTT TTT TUTE TTT TTTTTT TTT TTT LETT TTT TTT TTT TTT LETT LTT TTT ET TET ETT TUTTE TEE 

TEST 134 
UGH HEHEHE THEMES EEE ESSE EES OOF 

tST134: INC 
CMP 
BNE 
MOV 
MOV 
SWAB 
CMP 
BEQ 

S87: 
MOV 
INC 
HALT 

587x: O 
SB7xAaC: SB7X 

POINTER TO THE WORK LOCATION (SB7XAD). 
ROIS LOADED WITH 72 LESS THAN THE ADCRESS 

THE DATA 15 SWAB'ED USING A MODE 7 
THE DATA IS VERIFIED WI7 A 

TEST MODE 7 W/ SWAB INST. 

(Re) 
8134, (R2) 
SB7 
#177400, SB7X 
#537XAD-72, RO 
a72(RO) 
372(RO) , #377 
TST135 

#231,-(R2) 
~(R2} 

;UPDATE TEST NUMBER 
: SEQUENCE ERROR? 
;BR TO ERROR HALT ON SEQ ERROR 
:MOVE PATTERN TO WORK LOCATION 
:MOVE OFFSET POINTER TO RO 
;TRY SWAB MODE 7 
CHECK RESULTS 

DATA IS MOVED 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTICN 
WHICH FOLLOWS W/ 765 

;MOVE TO MAILBOX & #4eeHe# 231 
;SET MSGTYP 10 FATAL ERROR 
“RESULT OF SWAB INCORRECT 

OR SEQUENCE ERROR 
WORK LOCATION 
POINTER TO WORK LOCATION 

HFFLLES 

a
 

H
o
t
 

e
o
n
 

4% * 



“RINDEC-L1-Cunnn 
. DGKARA.P 1. 

g 
D
B
B
D
B
B
B
D
B
D
 

Pe
 

0 
00
 

Ba
e 

Be
 

be
 

ne
 

fee
 
Ge
 

D
N
W
K
U
£
U
I
M
e
-
O
 

RE
 

a
n
a
o
o
o
o
0
o
0
o
 

Q
s
 

Qu
ae
 
Fo
 

fo
e 

ne
 

He
nn
 
fe

 
He

me
 

4
 

g
 

23
 

RK
 

RR
 

THQy 

Ole74e 
o0Se4e 
000000 
026727 
001404 

il S4 2PU_TEST 
JO? 

MACY) erirac, O6-OCT-76 14:01 PAGE c4é 
TEST MOOE * W’ SWAB INST. 

000135 

000326 
010654 

010604 

000232 

000276 000001 

; RHEPESAERERE RELA KERALA AAE EAA RELA ELLE RLARHAAETRSLEAELEREAERERARERF ESE eset sressesses 

THIS TEST VERIFIES ALL LEGAL MODES OF THE JMP INSTRUCTION. 
: BECAUSE OF THE NATURE OF THE INSTRUCTION UNDER TEST, THIS TEST 
"UTILIZES SEVERAL DIFFERENT TECHNIQUES. THE CODE IS’NOT EXECUTED 
-IN A LINEAR FASHION. THE DIFFERENT MODES ARE EXECUTED IN ORDER 
*FROM 1-7; HOWEVER, THE CODE IS ARRANGED SO THAT CONTROL LEAP 
:FROGS hau THE TEST CODE. THE ORDER OF APPEARANCE OF THE COLE 

. IMP MODE 1 
: JMP MODE 3 
: JMP MODE 2 
: JMP MODE 4 
: IMP MODE 6 

JMP MODE § 
IMP MODE 7 

‘AN INTERNAL SEQUENCE TEST (JMPSEQ) IS USED TO INSURE THAT THE 
; JUMPS ARE OCCURRING IN THE PROGRAMMED SEQUENCE. 

THE TEST IS MADE UP OF SEVERAL BLOCKS OF CODE. EACH CODE 
BEGINS WITH A LABEL WHICH INDICATES THE MODE BEING EXECUTED IN 

‘THAT BLOCK. A SIMPLE PROCEDURE IS FOLLOWED IN EACH BLOCK. FOR 
?EXAMPLE THE CODE BEGINNING AT JMP3 WILL FIRST COMPARE THE RESULTS 
OF THE PREVIOUS MODE 2 JUMP. (ANY REGISTER CHANGES ARE VERIFIED 
“AND THE SEQUENCE CHECK IS MADE). THEN THE REGISTERS ARE SETUP 
-FOR A MODE 3 JUMP TO THE NEXT TEST BLOCK (HERE, JMP4), THE SEQUENCE 
; CHECKER IS UPDATED ANU THE JUMP IS EXECUTED. 

IF A FAILURE OCCURS, THE SEQUENCE CHECKER WILL ASSIST IN 
DETERMINING JUST WHICH MODE FAILED. IF THE SEQUENCE IS CORRECT 

“THEN THE ERROR DETECTED WAS A MODE FAILURE (E.G. FAILURE OF THE 
; REGISTER TO BE INCREMENTED IN MODE 2 JUMP.) 

2 Ga HHH ggg ga aaa 
‘TEST 135 TEST THE JMP INSTRUCTION IN ALL MODES 
14H SBE BH BBG HEHEHE I Ba bt 

tST135: INC (R2) ;UPDATE TEST NUMBER 
CMP #135, (R2) SEQUENCE ERROR? 
BNE IMPCK+6 "BR TO ERROR HALT ON SEQ ERROR 
CLR IMPSEQ ‘ESTABLISH A SEQUENCE CHECKER 
MOV #IMP2, RO *SET RO=JUMP TARGET 
IMP (RO) TRY JMP MODE 1 

JMP3: CMP #.+2,R0 CHECK RESULT OF MODE 2 JUMP 
BEQ JMP3A 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <szs=s 

; CONDITIONAL BRANCH INST. AND sss 
REPLACE THE MOVE INSTRUCTION zccs 
WHICH FOLLOWS W/ 770 sss 

MOV #232, - (Re) *MOVE 70 MAILBOX 8 H#EKHEX 232  sitRUHH 
INC -(Ra} :SET MSGTYP TO FATAL ERROR 
HALT ;REGISTER VALUE AFTER JMP MODE 2 INCORRECT 

JMP3A: eee INPSEQ, #1 ;MAKE SURE JNPS ARE IN SEQUENCE: JMPSEQ=1? 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 
; REPLACE THE MOVE INSTRUCTION 

WHICH FOLLOWS W/ 760 . 
F] 
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T135 USAAQA. PLL 

3953 010630 

adec | BLSPRe 
3955 010640 
3357 O10€44 
3958 010650 
3959 0106S2 
3960 
3961 010654 
3%c 01066C 
33963 
2964 
3965 
3966 
3967 010662 
3968 010666 
3369 010670 
3970 01067e 
3971 010676 
3972 010702 
3973 010704 
3974 010710 
3975 
3976 
3977 
3978 
3979 010712 
3380 010716 
3981 910720 
3982 010722 
3983 010730 
3984 
3398S 
3986 
3987 
3988 01073e 
3983 010736 
3990 010740 
3991 01074e 
3992 010746 
3993 010752 
3994 
3939S 010754 
399% 010762 
3997 
3998 
3999 
4900 
4001 010764 
400e 010770 
4003 01077e 
4004 010774 
400S 011000 
4006 011004 
4007 
4008 911010 

Oie74e 

B886c5 
012700 
00S267 
000130 
310704 

005767 
001464 

012742 

012742 
O0Se4e 
oo0000 
022767 
001404 

012742 
o0Se42 
000000 
012700 
005267 
000140 

022767 
001404 

Qle74e 
00S5e4e 

Qe2767 

y cPy_TEST MAC 
TES’ THE IME INSTRJ 

009233 

0106Se 
OCOeS2 

o00e4e 

000234 

000224 
910602 

010654 

000235 

oo000e 

000237 

01144e 
000116 
177402 

000172 

000140 

JMP3B: 

TJMP4: 

IMPe: 

JIMPeR: 

JMP4: 

JMP4A: 

JMPYB: 

JMP6: 

JMP6A: 

000003 000104 JMPS: 

KO? 
Gree t-7e 34:01 PAGE 247 

#233,-(Re) 
-(R25 

SI JMPY, RO 
IMPSEQ’ 
a(RO)+ 

JMPSEQ 
JMP2A 

$224. -(R2) 
-(Re} 

JMPSEQ 
#JMP3,RO 
(RO)+ 
#IIMP4+e2 RO 
JMP4A 

#235, --(R2) 
-(Re3 

#2, JMPSEG 
IMPYB 

#236, -(R2) 
~(Re3 

sJMPS+2 ,RO 
JMPSEQ 
~(RO) 

#4, JMPSEQ 
IMPGA 

#237. -(R2) 
~(Re} 

#JNP7+376,RO 
JMPSEQ 
~376¢RO) 

#3, JMPSEQ 

MOVE TO MAILBOX R KEEEREE 233 FetHERE 

aout BBL ule” PACH SRE Rooe 2 om. 
POINT RO TO INDIRECT JMP ACOR. 
UPDATE SEQUENCE CHECKER 
:TRY JMP MODE 3 
ADDRESS INDIRECT JUMP 

;CHECK THAT JMPS ARE IN SEQUENCE: JMPSEQ=0? 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=s==z= 
CONDITIONAL BRANCH INST. AND szss 
REPLACE THE MOVE INSTRUCTION sscz 
WHICH FOLLOWS W/ 743 sors 

MOVE TO MAILBOX @ 282% C34 H¥RKEED 
SET MSGTYP TO FATAL ERROR 
: SHOULD BE HERE FROM JMP MODE 1 ONLY 
; UPDATE SEQUENCE CHECKER 
:SET RO=JUMP TARGET 
- TRY A JUMP MODE 2 {0 “JMP3” 
> CHECK RESULT OF REGISTER IN MODE 3 JUMP 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS === 
CONDITIONAL BRANCH INST. AND zs 
REPLACE TRE MOVE INSTRUCTION <s=s== 
WHICH FOLLOWS W/ 727 (222: 

MOVE TO MAILBOX #8 £422EHE C95 EENRERE 
SET MSGTYP TO FATAL ERROR 
REGISTER VALUE AFTER MODE 3 JUMP INCORRECT 
> CHECK JUMP SEQUENCE: JMPSEQ=2? 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS zs 
CONDITIONAL SRANCH INST. AND sss 
REPLACE THE MOVE INSTRUCTION <==== 
WHICH FOLLOWS W/ 717 22s 

? MOVE TO MAILBOX & X¥22¥4% 236 XeeRERE 
SET MSGTYP TO FATAL ERROR 
: SHOULD BE ONLY FROM MODE 3 JUMP 
SET UP POINTER TO JUMP TARGET 
: UPDATE SEQUENCE CHECKER 
: TRY JUMP MODE 4 TO “JMPY” 

;CHECK THAT JUMPS ARE IN SEQUENCE: JMPSEQ=4? 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS srs 

; CONOITIONAL BRANCH INST. AND sss 
REPLACE THE MOVE INSTRUCTION sss 
WHICH FOLLOWS W/ 702 22: 

: MOVE TO MAILBOX @ BEHNHXE C97 9 HEMEEES 
:SET MSGTYP TO FATAL ERROR 
: SHOULD BE HERE ONLY FROM MODE 5 JUMP 
:SET UP OFFSET POINTER TO JUMP TARGET 
: UPDATE JUMP SEQUENCE 
: TRY MODE & JUMP 

;CHECK THAT JUMPS ARE IN SEQUENCE: JMPSEQ=3? 
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DGKAAA.P1! 

4908 011016 001404 

Bu 
4013 

oe 
WOLF abt 
igt oi iGs 

j : Bae 

011044 
011052 

4025 

4027 
‘ass Bt Loeg 
yy 11060 
4 11062 
403 ot oS 
4 11070 
4 Bi 107 
aoe 11100 

38 I 
40) 

oe 
4042 Ollile 
4043 Q11116 
ioe 011120 

4046 Olllee 

T138 TEST THE IMF 

o00240 

011044 
000062 

oo000s 

000241 

011110 
000026 
177770 

000014 

000242 

000050 

000006 

MACY21 27. 72¢) 
INSTRUCTION IN ALL 

BEQ 

MOV 
INC 
HALT 

JHPSA: MO 
INC 
JMP 

IJMPS: JMP6 

JMP7: CMP 
BEO 

MOV 
INC 
HALT 

JMP7A: MOV 
INC 
JMP 

IJMP: 

JMPCK: CMP 
BEQ 

MOV 
INC 
HALT 

JMPSEQ: O 

JMPCK 

fe a0 - Re) 

-(Re} 

SIJMPS+2,R0 
JMPSEQ 
a-(RO) 

#5, IMPSEQ 
JMP7A 

8241. -(R2) 
-(Re3 

#IJMP+10,RO 
JMPSEQ 
d-10(RO) 

JMPSEQ, #6 
TST136° 

#242, -(Re) 
-(Re} 

; TO SCOPE: CLEAR THE Paeuth BYTE OF THIS 

3 REBLACE TH BRANCH T, AND 
MOVE tne TRUCTEON 

WHICH “FOLLOUS W/ 664 
MOVE TO Mat BOK HEEEEHE CYD EEREESEE 
>SET MSGTYP FATAL ERROR 
: SHOULD ONLY BE HERE FROM MODE 4 JUMP 
: SET UP POINTER TO INDIRECT JUMP ADDR. 
-IPDATE JUMP SEQUENCE 
: TRY JUMP MODE S TO “JMP6” 
: INDIRECT ADDRESS POINTER 

;CHECK JUMPS IN SEQUENCE: JMPSEQ=5” 

: TQ SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 646 

? MOVE TO MAILBOX @ X2XHHHH C4] HAKREEE 
SET MSGTYP TO FATAL ERROR 
; SHOULD ONLY BE HERE FROM MODE 6& JUMP 
‘SET UP OFFSET POINTER TO INDIRECT ADDR. 
UPDATE JUMP SEQUENCE 
: TRY MODE 7 JUMP 
: INDIRECT ADDRESS 

;CHECK JUMPS IN SEQUENCE: JMPSEQ 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
: CONDITIONAL BRANCH INST. AND 
: REPLACE THE MOVE INSTRUCTION 

WHICH FOLLOWS W/ 627 
?MOVE TO MAILBOX # 2224244 UO exeeEEE 
:SET MSGTYP TO FATAL ERROR 
: SHOULD ONLY BE HERE FROM MODE & JUMP 
: OR SEQUENCE ERROR 
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00Se2le 
Q227 12 
001001 
oco40e 
000137 

012706 
012700 
005037 
005091 
005191 
004110 

012742 
O0Sc4e 
000000 

001003 
022700 
001404 

012742 
coSe4e 

000136 

011572 

o0cS00 
O112S4 
011552 

000243 

000001 

011336 

000476 

l2e52S2 

011176 

000244 

11 O4 COU TEST 1 
TEST THE IMP INSTRUCTIC! 

MACY. e 
N 

». 
i 
I 

4 

if) 

72 22) 
AL 

06-0CT-75 
L MCDES 

M07 
14:91 

nm AAn 

5 REREREL SEER EERE ELLE SLES RELA TEES RE AR ERALA LES EERE EERELAPRERT REAR ARE TE ee EA et es 

7. THIS TEST VERIFIES ALL LEGAL MODES OF THE JSR INSTRUCTION. 
;THE CONCEPT OF LEAP FROGGING AND SEQUENCE CHECKING (JSRSEQ) IS 
s; IDENTICAL TO THAT USED iN JMP TEST (SEE PREVIOUS TEST). EACH 
;BLOCK OF CODE VERIFIES THE PREVIOUS JSR BY CHECKING THE SEQUENCE 
CHECKING THAT THE PC WAS SAVED IN THE SPECIFIED REGISTER, CHECKING 
:THAT THE SP WAS DECREMENTED, CHECKING THAT THE REGISTER WAS 
SAVED ON THE STACK, AND FINALLY CHECKING THAT ANY MODE ADDRESS 
REGISTER ALTERATIONS (E.G. INCREMENT REGISTER IN MODE 2) WERE 
; SUCCESSFUL. 

DETERMINING JUST WHICH MODE FAILED. 
THEN THE ERR 
‘REGISTER SAV 

R1 IS USED AS THE REGISTER IN ALL JSR_ INSTRUCTIONS. 
IF A FAILURE OCCURS, THE SEQUENCE CHECKER WILL ASSIST IN 

IF THE SEQUENCE IS CORRECT 
OR DETECTED WAS A FUNCTIONAL FAILURE (E.G., INCORRECT 

PLL LLILILiLLELLiLLLLii Litt Litt iit iteEtLiLiLL LLL i Lis iLeei ieee itieeeeeeee) 
TEST JSR INSTRUCTION W/ ALL MODES ; TEST 136 

Pri Ti tli Lil iittitititilitLitihiqiGeeLLELELELELELELeLeLeLecisieecesaceg 
tST136: INC (R2) ;UPORTE TEST NUMBER 

CMP #136, (R2) SEQUENCE ERROR? 
BNE ISRO BR TO ERROR HALT ON SEQ ERROR 
BR JSR1 

JSRO:  JMP aeJSRCK! 

JSR1: MOV #STBOT.R6 :SET STACK POINTER 
MOV #ISRe RO *SET TARGET ADDRESS 
CLR asJSRSEO *INITIALIZE SEQUENCE CHECKER 
CLR R1 “INITIALIZE Ri 
COM Ri 
JSR R1, (RO) :TRY JSR MODE 1 

> TO SCOPE: REPLACE THE MOVE INSTRUCTION <==== 
rsriA 5 FOLLOWING W/ 774 {2-2- 

MOV #243, - (Re) -MOVE TO MAILBOX # x4xxEEH 243 444KKH4 
INC ~(Re3 “SET MSGTYP TO FATAL ERROR 
HALT “JSR MODE 1 FAILED 

011552 JSR3: CMP #1,a8 JSRSEQ § ;CHECK SEQUENCE: JSRSEQ=17 
BNE JSR3A *BRANCH IF OUT OF SEQUENCE 
CMP R1, #JSRY PROPER PC SAVED? 
BNE JSR3A ‘BRANCH IF PC WRONG 
CMP #STBOT-2,R6 ‘STACK POINTER DECREMENTED? 
BNE JSR3A ‘BRANCH IF SP WRONG 
CMP #125252, (Rb) >REG SAVED ON STACK? 
BNE JSR3A “BRANCH IF REG. NOT SAVED 
CMP #JSR3+2,RO *MODE 2 INCREMENT CORRECT? 
BEQ JSR38 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ==== 
: CONDITIONAL BRANCH INST. AND <==== 
; REPLACE THE MOVE INSTRUCTION (==== 

ISR3A ; WHICH FOLLOWS W/ 740 (szss 

MOV #244, -(Re) sMOVE TO MAILBOX # ¥¥KHEEH O44 x¥KHEREE 
INC - (R23 “SET MSGTYP TO FATAL ERROR 



NO?7 
MOTMDEC-L1-CGkMA Li ON CPU TEST MACY11 27(732) (Q6-OCT-76 14:01 PAGE 250 
CGkAAA.PLI 1136» TEST JSR INSTRUCTION W/ ALL MODES 

4103 011242 900000 HALT :JSR MODE 3 MALFUNCTIONES 
4104 O11244 005237 011552 JSR3B: INC JeISRSEQ ‘UPDATE SEQUENCE CHECKER 
4195 011250 004137 011336 JSR R1, a8JSRY -TRY JSR MODE 4 

4107 011254 005737 0115Se JSR2: IST JRISRSEO ;CHECK SEQUENCE: JSRSEQ=07 
4108 O112e60 001011 BNE JSR2A ‘BRANCH IF OUT OF SEQUENCE 
4109 Oll262 920107 O1L164 CMP Ri, JSRIA :PROPER PC SAVED? 
WI10 011266 001006 BNE ISREA “BRANCH IF PC WRONG 
411] O11270 022706 000476 CMP #STBOT~2, 26 R& DECREMENT? 
4:12 011074 001003 BNE JSR2A BRANCH IF R6& IS INCORRECT 
4113 011276 021627 177777 CMP (RG), 8-1 REGISTER SAVED? 
W124 011302 901404 SEG JSR2B 
4115 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS s=zs 
4116 : CONDITIONAL BRANCH INST. AND (s=s= 
4117 : REPLACE THE MOVE INSTRUCTION <==s== 
4118 : WHICH FOLLOWS W/ 714 (sss 
4119 Q11304 JSR2A: 
4120 QO11304 Ole74e O0024S MOV #24S,-(Re) *MOVE TO MAILBOX # 422x%% C45 KERRIER 
4121 O11310 oOSe42 INC -(R2} :SET MSGTYP TO FATAL ERROR 
4102 O11312 000000 HALT JSR MODE 1 MALFUNCTIONED 
4123 O11314 012706 o00500 JSR2B: MOV #STBOT,Rb “INITIALIZE R6 
4124 011320 012701 125252 MOV #125252 RI - INIT@ALIZE RI 
4125 O11324 005237 011552 INC J#ISRSEQ :UPDATE SEQUENCE CHECKER 
4126 011330 012700 O11174 MOV $JSR3_RO SET TARGET ADDRESS 
i1g2 011334 004120 JSR R1, (RO)+ “TRY JSR MODE 2 

4129 011336 022737 oO0002 011552 JSR4¥: CMP #2, I8ISRSEG CHECK SEQUENCE: JSRSEQ=2? 
4130 O11344 og1002 BNE ISRYA *BRANCH IF OUT OF SEQUENCE 
4131 011346 022701 011254 CMP #ISR2,R1 ;PROPER PC SAVED? 
4132 O11352 OO1404 BEQ JSRYB 
4133 » TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (s=s= 
4134 : CONDITIONAL BRANCH INST. AND (=== 
4135 : REPLACE THE MOVE INSTRUCTION (==== 
4136 ; WHICH FOLLOWS W/ 670 — 
4137 011354 JSRYA: 
4138 011354 Ole742 000246 MOV #246 ,-(R2) “MOVE TO MAILBOX # #x48x#% 24G 44EKEER 
4139 011360 005242 INC -(Re) ;SET MSGTYP TO FATAL ERROR 
4140 011362 o00000 HALT JSR MODE 3 MALFUNCTIONED 
4141 011364 005237 011552 JSR4B: INC JKISRSEO ;UPDATE SEQUENCE CHECKER 
4142 Q11370 012700 011494 MOV 8ISRS+2, RO -SET TARGET ADDRESS 
HIN3 011374 004140 JSR _  R1,-(ROS :TRY JSR MODE 4 
4145 011376 022767 000004 000146 JSR6: CMP #4, JSRSEQ ;CHECK SEQUENCE: JSRSEQ=4? 
4146 011404 001006 BNE ISRGA BRANCH IF OUT OF SEQUENCE 
4147 O11406 022701 011510 CMP #JSR7,R1 :PROPER PC SAVED? 
4148 O11412 001003 BNE JSREA “BRANCH IF PC WRONG 
4149 O11414 022700 o11546 CMP #JSREAD, RO *MODE S REGISTER CORRECT? 
41S0 011420 OOL4O4 BEQ JSR6B 
4151 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=s== 
4152 : CONDITIONAL BRANCH INST. AND <==== 
4153 : REPLACE THE MOVE INSTRUCTION <==== 
4154 : WHICH FOLLOWS W/ 645 (zz 
4155 O11422 IJSRGA: 
4156 Ol142e Ole74¥e 000247 MOV #247, -(R2) sMOVE TO MAILBOX # ¥8HXHEE O47 HHKELEE 
4157? OL1486 O0Se42 INC -(R23 ‘SET MSGTYP TO FATAL ERROR 
4158 011430 O00000 HALT ;JSR MODE 5 FAILED 
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TEST JSR INSTRUCTION W 

JSR6B: 

CO0:c2 JSRS: 

2115952 
CUJD46 
000903 

011376 

01442 

000252 

MAGILL 27.732 

JSR7A: 

JSR7B: 

JSREAD: 
JSRCKAO: 
JSRSEG: 

JSRCK: 

JSRCKI: 

SRERERELERAEREEEERRAE SEALERS ELS FHLESELAE REE RLERR SRE ETERS HERE RAE EREAA SELES TERED ET EET 
. 
‘ 

sobre 7b 

. MCOES 

aeISRSEQ 
R1, JSR? 
83\ JSRSEO 
JSRSA 

8250, -(R2) 
~(R2) 

eeJSRSES 
sJSREAD+2, RO 
R1,a-<{RO) 

#5, a8JSRSEQ 
JSA7A 
sJSR5,R1 
JSR7B° 

8251,-(R2) 
~ (R23 

asJSRSEQ 
R1, dISRCKAD 

3J5RGAD, RI 
TET 137 

#2eSe2,-(Re2) 
~(Re} 

;UPDATE SEQUENCE CHECVER 
:TRY JSR MODE 6 
CHECK SEQUENCE: JSRSEQ=27 
;BRANCH IF OUT OF SEQUENCE 
:PROPER PC SAVED? 
;BRANCH IF PC WRONG 
CHECK MODE 4 REGISTER 

TO SCOPE: CLEAR THE RIGHT BYTE CF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ E23 

MOVE TO MAILBOX 8 s#teeE# CSO FEeEEES 
:SET MSGTYP TO FATAL ERROR 
: JSR NODE 4 MALFUNCTIONED 
UPDATE SEQUENCE CHECKER 
‘POINT RO 10 TARGET RODRESS 
: TRY JSR MODE 5 

;CHECK SEQUENCE: JSRSEQ=S” 
BRANCH IF OUT OF SEQUENCE 
PROPER PC SAVED? 

TC SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 603 

;MOVE TO MAILBOX 8 xeeeee# OS] FeREENE 
SET MSGTYP TO FATAL ERROR 
: JSR MODE 6 FAILED 
: UPOATE SE GUENCE CHECKER 
:TRY JSR MODE 7 

;MODE 5 TARGET ADORESS 
; MODE ? TARGET RODRESS 
; SEQUENCE CHECKER 

; CHECK SEQUENCE: JSRSEQ=57 
BRANCH IF OUT OF SEQUENCE 
PROPER PC SAVED? 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
: CONDITIONAL BRANCH INST. AND 

REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ [61 

;sMOVE TO MAILBOX @ HkeHEEE OSC HEESRDE 
:SET MSGTYP TO FATAL ERROR 
: JSR MODE 7 MALFUNCTIONED 
: OR SEQUENCE ERROR 
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$7 MCT) 27.7 3e) bulb 14:02 PAGE cSe 
SR INSTRUCTION W ALL MODES 

THIS_TEST VERIFIES THE RTS INSTRUCTION. THE STACK POINTER 
:18 INITIALIZED AND A TEST PATTERN STORED ON N STACK. RO_IS LOADED 
WITH RE TURN RODRESS. AN RTS IS EXECUTED AT_THE TARGET 
AOORESS, CHECK IS MADE THAT RO WAS PROPERLY RESTORED FRCM THE 

PTTL ILLilittitLititiLiiiitiLititi iii tiitititiriititiisiieriisitttiieces 

:TEST 137 TEST RTS INSTRUCTION 
LESPASEESEERERE PEEP EE REEEEED EE EEULEREEREREREEEELELLELERESESOSODESEEEE SEES EERE S DEES E+ 

#57137: INC (R2) ;UPOATE TEST NUMBER 
000137 CMP 8137, (R2) : SEQUENCE ERROR? 

BNE TST140-10 -BR TO ERROR HALT ON SEQ ERROR 
coosco MOV 8STBOT, RE - INITIALIZE STACK POINTER 
9525e5 MOV #52525. -( RS) sINIT IALIZE TOP OF STACK 
O11640 MOV sRTS1,RO ‘INITIALIZE RETURN REGISTER 

RTS RO - TRY RTS THROUGH RO 
; TO SCOPE: REPLACE THE MOVE INSTRUCTION <==s= 

FOLLOWING W/ 770 (sz22 
900253 MOV #253,-(R2) : MOVE TO MAILBOX @ #244882 253 eEEREEE 

INC - (R23) -SET MSGTYP TO FATAL ERROR 
HALT ‘RTS FRILED 

9s2525 RTS1: CHP #52606, ,RO :CHECK THAT RO RESTORED FROM STACK 

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND <(===s= 
; REPLACE THE MOVE INSTRUCTION sxsz 

WHICH FOLLOWS W’ 762 (ses 
coces4 MOV #24, ~(R2) ;MOVE TO MAILBOX 8 #442%4% 254 exeeee2 

INC - {Re} :SET MSGTYP TO FATAL ERROR 
HALT RTS MALFUNCTIONED 

; OR SEGUENCE ERROR 
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031742 

000140 

190000 

o002sS 

ococod 

000256 

DO8 
Mats am mR re =a -re 
Moles 2s Sz ohere “7b 4-9} PRSE 25a 

ATTA 
aw 

sRREPEEERSSELESESEEASELELEESESEESSE SE EESESERRSEEEREFEFEREETE REEFS EE EEE ETH CHES otter 

THESE NEXT FOUR TESTS VERIFY THE FLINCTIONING OF @ GROLP 
FOF FOUR INSTRUCTIONS. THE GROUP CONSISTS OF THE INSTRUCTIONS: 
‘MOV, BIC, BIT, ANO BIS. THESE INSTRUCTIONS ARE SIMILAR IN THE 
:WAY THEY EFFECT THE C AND V BITS. THEY ALL LEAVE THE V-BIT 
; CLEAR An THE C-BIT UNAFFECTED. 

TEST PROCEDURE IS AS FOLLOWS: THEN. Z, AND V BITS 
ARE L WITH THE COMPLEMENT OF THE EXPECTED RES(LTS, THE C-BIT 
‘1S LOADED WITH THE DESIRED RESULT. THE INSTRUCTION 1S EXECUTED 
sWTTH GE DEEFERENE Bt 18 PATTERNS AND THE RESULTS ARE RISIED WITH 

S OF CONDITIONAL BRANCH INSTRUC Ta IS CHOSEN 
fo PROOUCT Al.’ POSS TELE COMBINATIONS OF THE C ae V BITS. 

BUTT TTT TTT TUTTI TT TTT TTT TTT TUTTE TEETER TTT LTTE TUTTE TET 

TEST 140 TEST MOV INSTRUCTION 
TTT iiiiitiiiiiiitt tit iitiiti titi iti iit te ererrerereecel ess titrerrireres@sy 
tST140: INC (Re) ;UPDATE TEST NUMBER 

CMP 8140, (R2) : SEQUENCE ERROR? 
BNE TST141-10 :BR TO ERROR HALT ON SEQ ERROR 
scc -CC=0110 
+CLNICLC 
MOV #100000, RO -CC=1000 
BLOS  MOVI 
BVS MOV! 
BMT Move 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==s= 
: CONDITIONAL BRANCH INST. AND === 
; REPLACE THE MOVE INSTRUCTION === 

MOV1 : WHICH FOLLOWS W/ 771 (222 

MOV #255, -(Re) sMOVE TO MAILBOX 8 ekeeEEE CSS HEELERS 
INC -(R2} :SET MSGTYP TO FATAL ERROR 
HALT :MOV DID NOT SET CC’S CORRECTLY 

Move: cc ;CC=1011 
he 

MOV #0,RO ;CC=0101 
BHI Mov? -C OR 2 = 0 
BVS MOV3 Vz]? 
BPL TSTI41 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
; CONDITIONAL BRANCH INST. AND = (==== 
: REPLACE THE MOVE INSTRUCTION ==== 

“ov3 : WHICH FOLLOWS W/ 756 (sas 

MOV #256, -(Re) ;MOVE TO MAILBOX 8 #888e## OSH FEEREED 
INC -(R2} SET MSGTYP_TO FATAL ERROR 
HALT :MOV DID NOT SET CC’S CORRECTLY 

: OR SEQUENCE ERROR 

5 RRR RRR R REE EAE EERE ERE ES ERR R EER RAE E RARER EEEREEE EE ERR EERE REE ED ETT SY 

TEST 141 TEST BIT INSTRUCTION 
1 HGHAIEHEHH HAH HHH GHB BHHEBEHEH BBE HEGHHH HEHEHE aiaiaiia ree 
tSTI41: INC (R2) -UPDATE TEST NUMBER 
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Ol274e 
905242 
000000 

E08 
ES) MATL E7732 Da-coT-7b 14:01 PAGE 254 

T BIT INSTRUCTION 

000142 CMP 8141, (Re) ;SEQUENCE ERROR? 
BNE 157]42-19 -BR TO ERROR HALT CN SES E975 

100091 MOV 8100001, RO 
Scc :¢C20119 
+CLNICLC 

sogoce BIT $100000,R0 :CC=1000 
SCS = BIT! 
BVS BITl 
SMI BITe . 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <sz=== 
; CONDITIONAL BRANCH INST. eNO ‘ss2z 
; REPLACE THE MOVE INSTRUCTION <=s== 

IT} ’ WHICH FOLLOWS W/’ 767 (2sr2 

909287 MOV #257 ,-(R2) sMOVE TO MAILBOX & #4888eE OC7 FEEeEES 
INC -(R2} :SET MSGTYP TO FATAL ERROR 
HALT -BIT DID NOT SET CC’S CORRECTLY 

BIT2: arg ;CC=1011 

977776 BIT 877776, RO :CC20101 
BHI BIT3 
BVS BIT3 
SPL TST142 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=s== 
; CONDITIONAL BRANCH INST. AND  (s=== 
; REPLACE THE MOVE INSTRUCTION <=s=== 

BITS : WHICH FOLLOWS W/ 754 (2222 

000260 MOV 8260, -(R2) ;MOVE TO MAILBOX 8 #4eeee% 260 #45EEER 
INC - (R23 ‘SET MSGTYP TO FATAL ERROR 
HALT :BIT DID NOT SET CC’S CORRECTLY 

; OR SEQUENCE ERROR 

5 REREERERER RARE DEERE LE SLES LARS REELS RE ERAGE E REE ERE REAR ALLEL ERLE ERRE RES ERR ER BEES 

‘TEST 142 TEST BIC INSTRUCTION 
> LERELE SELES LEER EEE EEE EE EERE EE EEL EEE RELELES EEE EERE RE AELESE SEES ELSE ERE ESE SEE ED 

+57142: INC (R2) ;UPDATE TEST NUMBER 
000142 CMP #142, (R2) SEQUENCE ERROR? 

BNE TS5T143-10 ‘BR TO ERROR HALT ON SEG ERROR 
177777 MOV #177777,RO 

SCC :CC20110 
+CLNECLC 

077777 BIC 877777, RO :CC=1000 
BLOGS BIC 
BVS BIC} 
BMI BICe 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND (=== 
; REPLACE THE MOVE INSTRUCTION <=ss= 

arc : WHYCH FOLLOWS W/ 767 (sz 

000261 MOV #eb1,-( Re) sMOVE TO MAILBOX & ##4eeEH 26] HtEKHRE 
INC -(Re5 “SET MSGTYP TO FATAL ERROP 
HALT -BIC DID NOT SET CC'S CORRECTLY 

Bice: sec -CC=1011 
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Ti42.0 "EST BIC INSTRUCTION 

Gad . CLZ 
; 12905C sfc #100000, 89 s¢CsO191 

191002 BHI 81C3 
102401 BVS BIC3 
100094 BPL ST142 

; 10 SCOPE: CLEAR THE RIGHT BYTE OF "HIS . ==: 
: CONDITIONAL BRANCH INST. AND ‘===: 
; REPLACE THE MOVE INSTRUCTICN ==== 

61C3 : WHICH FOLLOWS W/ 754 Peer 

Ole74e O20ebe MOV #262 ,-(Re) ;sMOVE TO MAILBOX 8 ##4kEEE 262 fF4484a4 
o0Se42 INC -(R2} :SET MSGTYP_ TO FATAL ERROR 
go0ocec HALT ?BIC DID NOT SET CC’°S CORRECTLY 

: OR SEQUENCE ERROR 

5s REEEEREEEERESLAR ARES ERLE SRE LASERS EE ERRS ESSERE SRE RARER EARAL AEE RERAL HATA EEE SEES EEE ES 

TEST 143 TEST BIS INSTRUCTION 
. EEESERE SELES EAE E EERE ER EEE EERE RED EE SEEEE ELEN EEL EERE EEE ESE ES ESE EEE EEE FEES EEE EEE EE 

005212 $ST143: INC (R2) ;UPOATE TEST NUMBER 
022712 000143 CMP 8143, (R2) ‘SEQUENCE ERROR? 
001025 BNE T5T194-10 :BR TO ERROR HALT ON SEQ ERROR 

CLR RO :RO=0 
000277 scc (C1010 
000251 +CLNICLC 
052700 oocos9 BIS #0, RO ;CC20100 RO=0 
103403 BCS B15! 
102402 BvS 8151 
100401 BMI BIS! 
001404 BEG BIS2 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
. CONDITIONAL BRANCH INST. AND <==== 
: REPLACE THE MOVE INSTRUCTION <==== 

aIsi : WHICH FOLLOWS W/ 767 «zszs 

O1e742 ofd263 MOV #263, -(R2) -MOVE TO MAILBOX @ £#SeeE% 263 #55825 
o05242 INC -(R2} ‘SET MSGTYP TO FATAL ERROR 
000000 HALT ‘BIS DID NOT SET CC’S CORRECTLY 
000277 pise:  Scc (C201 11 
000250 CLN 
052700 177777 BIS 8177777, R80 -CC=1001 
103003 ACC 8153 
102402 BVS BIS3 
coryol BE 8153 
100404 BNI TST 144 

; 10 SCOPE: CLEAR THE RIGHT BYTE OF THIS  ==== 
; CONDITIONAL BRANCH INST. AND <==== 
: REPLACE THE MOVE INSTRUCTION <==== 

aIS3 : WHICH FOLLOWS W/ 753 (sss 

012742 000264 MOV #264, -(R2) “MOVE TO MAILBOX 8 ##eEREH 264 2t28H22 
005242 INC -(R2} “SET MSGTYP TO FATAL ERROR 
o0c000 HALT !BIS DID NOT SET CC’S CORRECTLY 

: OR SEQUENCE ERROR 
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SPEERRERESERAELESREEAESRERAEARESRERALAREEAE REFERRED FS EESRERE EL ETE ESE HO HHH OTHE HI O > 

THESE NEXT TWO TESTS VERIFY THE FUNCTIONING OF [HE INC AND 
‘DEC INSTRUCTIONS. THESE INSTRUCTIONS BOTH EFFECT THe C AND V 
:BITS THE SAME; THE C-BIT IS LEFT UNCHANGED AND THE V-BIT 15 DEPENDENT 
UPON THE DATA’RESULTS. THE SAME PROCEDURE IS USED. THE CONDITION 
:CODE BITS ARE INITIALIZED, THE INSTRUCTION IS EXECUTED AND THE 
RESULTS ARE VERIFIED WITH'A SERIES OF CONDITIONAL BRANCH INSTRUCTICNS. 
THIS PROCEOURE IS REPEATED WITH SEVERAL DATS PATTERNS TO PRODUCE 
; DIFFERENT COMBINATIONS OF THE C AND V BITS. 

WUTTTTTTTTTTTTTTTTTTTTTTTrT TT TTT TTT TT TeTeTTT LTTE TTT TTT Ter eee TTeTT ERT eee, 

TEST 144 TEST INC INSTRUCTION 
» EERE EREA GREE EEE EEE EEE EEE E EE EEE EERE RE EEE SESSA ERE EGRESS ESSE E54 

00S212 tSTI44: INC (R2) ; UPDATE esT NUMBER 
022712 OO0144 CMP #144, (Re) ; SEQUENCE ERR 
00103 BNE T$T145-i0 6 ERROR vite ON SEG ERROR 
012700 977777 MOV #077777,RC :RO=077777 
000257 ccc :CC=0100 
000264 SEZ 
00S200 INC RO -CC=1010 RO=19000 
101402 BLOS INC] 
100001 SPL INC] 
102494 BVS INC2 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ~==== 
: CONDITIONAL BRANCH INST. ANC (2222 
: REPLACE THE MOVE INSTRUCTION <‘s=== 

Ole74¥e O0C2ES MOV se6S -(R2) :MOVE TO MAILBOX # #8e2eee COS FEeeKEF 
o0se42 INC - (R23 -SET MSGTYP TO FATAL ERROR 
o00900 HALT :INC DID NOT SET CC°S CORRECTLY 
052700 077777 INC2: IS 877777 , RO tRO=177777 
00026 ! SEC -CC=1011 
000244 CL2 
005200 INC RO :CC=20101 RC=0 
100403 BMI INC3 
102402 BVS INC3 
103001 BCC INC3 
001404 BEG INC4 

; 70 SCOPE: CLEAR THE RIGHT BYTE OF THIS (s=== 
: CONDITIONAL BRANCH INST. AND (s==z 
; REPLACE THE MOVE INSTRUCTION  (sszz 

NCS : WHICH FOLLOWS W/ 753 (sss 
J3: 

Ole74e 000266 MOV #266, -(R2) sMOVE TO MAILBOX 8 H##2REEH 265 EEEHEE 

o0S24e INC -(Re} ‘SET MSGTYP TO FATAL ERROR 
oococo HALT “INC DID NOT SET CC’S CORRECTLY 

000277 INC4: SCC -CC21110 
000241 CLC 
005200 INC RO -CC=0000  RO=! 
101402 BLOS _INCS 
10940! BNI INCS 
100004 BPL TSTIYS 
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sTEST 145 

HO8 

MOV 8267. -(R2) 
INC -iRe} 
HALT 

Je-.0"-76 14:01 PAGE 257 

; TO SCOPE: 

;MOVE TO MAILBOX 8 

CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. Afic 
REPLACE THE MOVE INSTRUCTIC': 
WHICH FOLLOWS We 74) 

RERERES PL7 FESS ESS 

;SET MSGTYP TO FATAL ERRCR 
;INC OID NOT SET CC’S CORRECTLY 
; OR SEQUENCE ERROR 

s RESREERSEL ERE EELARE RS REEE SELES ES LEAEL SEERA E SSE SEES EL ELLE EAR AL EELS REET SESE ES ESSE CEE 
TEST DEC INSTRUCTION 

foewen 

sweee 

«Se ESE SR He MEAG IE AE a EEE EE SE SESE EE SEE SESE HE A HE SEE AEE HEHEHE EE SER RAE EE EEE EEE SPEER ESSE EEE ES EE 
;UPDATE TEST NUMBER 
; SEQUENCE ERROR? 
iBR TO ERROR HALT ON SEQ ERROR 

tSTI4S: INC (Re) 
CMP #145, (R2) 
BNE TST146-10 
MOV #2,R0 
SCC 
DEC RO 
BMI DECI 
BEG DECI 
BVS DEC! 
BCS DECe 

DECI: 
MOV #270, -(R2) 
INC -(Re} 
HALT 

DECe: SEC 
CLZ 
DEC RO 
BHI DEC3 
BMI DEC3 
BVC DEC 

DEC3: 
MOV #271, -(R2) 
INC - (R23 
HALT 

DECH: SCC 
+CLNICLC 
DEC RO 
8105 DECS 
BVS OECS 
BMT DEC 

DECS: 

*RO=2 
;CC=1111 
»CC=0001 

w
e
e
 

we
 

we
 

:MOVE TO MAILBOX # 

TO SCOPE: 

RO=1 

CLEAR THE RIGHT SYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 770 

HEEREEE O70 REREEEE 
;SET MSGTYP_TO FATAL ERROR 
;DEC DID NOT SET CC’S CORRECTLY 
:CC=1011 

:CC=0101 

w
e
e
s
 
w
e
e
s
 

;MOVE TO MAILBOX & 

TO SCOPE: 

RO=0 

CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 756 

RRREEES C7] FEREEEE 
;SET MSGTYP_TQ FATAL ERROR 
;DEC DID NOT SET CC’S CORRECTLY 
:CC=0110 

;CC=1000 

TO SCOPE: 

RO=177777 

CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 744 

(sss5 
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TIYS = TEST DES INSTRUCTID 

ogre ca9272 uv s272,-: Re, “MOVE TO MAILBOX 8 #488888 272 so490% 
INC - Re} :SET MSGTYP TO FATAL ERROR 

OOO000 . HALT ‘DEC DID NOT SET CC°S CORRECTLY’ 
O42700 «977777 MECé: BIC 877777, RC >RO=100000 
000277 SCC -CC=20101 
pores +CLNICLV 

NEC RO :CC21011 RO=77777 
100403 BMI DEC? -(C=0011 
09 492 BEQ DEC? 
16206; BVC OEC7 
103404 acs TSTL46 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTIGN 
WHICH FOLLOWS W/ 727 

Qie742 009273 “MOV #273, - (PE “MOVE TO MAILBOX 8 4€48084e 273 Fesense 
965242 INC - (R23 :SET MSGTYP TO FATAL ERROR 
900d00 HaLT :OEC DID NOT SET CC’S CORRECTLY 

; OR SEQUENCE ERROR 
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+57 BE INSTRUCTION 

i PERRRERRETERERESEREERREEES ES RESEPEEERESERELES ERLE ESTES PO FSET ERT ES EOF Fee Frese tees: 

: aND EbA NEXT THREE TESTS VERIFY THE FUNCTIONING of THE CLR, 
7 IST, {STRUCT AQNS. THESE _THREE F ATPTRUCT ION 2 L LEAVE 
: THE'C ARNO w I7S CLEAR AGIIN, THE ITION CODES ARE CRESET 
;THE INSTRUCTION EXECUTED AND “HE RESULTS CHECKED WITH COND TIONAL 
[BRANCH INSTRUCTIONS. THE FROCEDURE IS REPEATED TO PRODUCE OTHER 
; COMBINATIONS OF CONDITION CODES. 

ETT TT TTT ETT TTCTTTTTTTTTTTTTUT TAT TTT TUTE TUT CT TTTT TTT TTT TTET TUTTE TTT TTT TTT TETTCTTeee 
‘TEST 146 TEST CLR INSTRUCTION 
GEE UHHH AHHH SEES GEIR EI GH | 

2 tSTI46: INC (Re) ;UPDATE TEST NUMBER 
2 000146 CMP 8146, (Re) ‘SEQUENCE ERROR? 
? BNE TST147-10 -B@ TO ERROR HALT ON SEQ ERROR 

000277 SCC CCs1011 
o0d244 CL2Z 
005000 CLR RO 5CC=0100 RO=0 
100403 BMI CLRI 
102402 BYS CLRI 
103401 BCS CLR1 
901404 BE TST147 

TQ SCOPE: CLEAR THE RIGHT BYTE OF THIS sx== 
CONDITIONAL BRANCH INST. AND src= 
REPLACE THE MOVE INSTRUCTION <==== 

w
o
m
e
n
 

me
 
w
e
 

CLRI WHICH FOLLOWS W/ 771 (zs2r 

O1e742 000274 MOV #274, -(R2) :MOVE TO MAILBOX # ¥#8eKEE 274 xeRxHEEE 
005242 INC ~(Re} :SET MS3TYP TO FATAL ERROR 
000000 HALT :CLR DID NOT SET CC’S CORRECTLY 

> “OR SEQUENCE ERROR 

g RERKEAAAE EARP RA AEE RELEASE REESE REESE EERE ERE REESE ERE LE RESELLER EE ER ERR ES LLL E SE 

;TEST 147 TEST TST INSTRUCTION 
9H BEEBE EBB HEHEHE HEHE ab bbs 

2 +ST147; INC (Re) ;UPDATE TEST NUMBER 
022712 000147 CMP #147, (R2) “SEQUENCE ERROR? 
001022 BNE TST150-10 *BR TO ERROR HALT ON SEQ ERROR 
000277 SCC -CC=1011 

4 CLZ 
00 TST RO ;CC=0100 

106403 BMI TEST] 
102402 BVS TESTI 
103401 BCS TESTI 
001404 BEQ TEST2 

; TO SCOPE: C..EAR THE RIGHT BYTE OF THIS <==== 

; CCNDITIONAL BRANCH INST. AND sizs 
i REPLACE THE MOVE INSTRUCTICN <==== 

TESTI : WHICH FOLLOWS W/ 771 (zsss 

Ole742e 000275 MOV #275, -(R2) sMOVE TO MAILBOX 8 XHRHHEXH 275 44xRHHE 
e INC -fR2} SET MSGTYP TO FATAL ERROR 

000000 HALT : TEST DID NOT SET CC’S CORRECTLY 
00S30¢ TEST2: DEC RO : MAKE RO NEGATIVE 
000277 scc (C= Ol11 
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TSKAAA.PLI T14? " 7E57 TST INSTRUCTION 

deoy piger! righ ret RO cc=1000 : gus 

4 Beers rites BLOS §_ TEST3 
4603 012602 10240: BVS TEST3 
4504 Q12604 1CO4O4 BMI TST1SC 
iets : TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘==== 

; CONDITIONAL BRANCH INST. AND <==== 
4607 . REPLACE THE MOVE INSTRUCTION ==== 
4608 : WHICH FOLLOWS W/ 756 (ene: 
4609 012606 TEST3: 
4610 012606 O12742 000276 MOV 4276, -(R2) sMOVE TO MAILBOX @ XHEEREH 276 HetEEEE 
46] Sieble g0Se4e INC -(Re3 ;SET MSGTYP TO FATAL ERROQ 
46 | 12614 oocc0d HALT “TEST DID NOT SET CC’S CORRECTLY 
H13 : OR SEQUENCE ERROR 

4615 j EERE A AEE EEG ES EHSL ERA AE RELA R EE RARER AER ERA EERE EERE: KSEERESEAEREEEELSAESAELELF ES 

46 16 “TEST 150 TEST SWAB INSTRUCTION 
4617 “BEBE HEHEHE EHH EES ESET iii 

4618 Ol1e616 005212 tST1SO: INC (R2) ;UPDATE TEST NUMBER 
4619 Dlebe0 Oee7le o00150 CMP #150, (R2) ‘SEQUENCE ERROR? 
4620 0126204 001023 BNE TSTISI-10 -BR TO ERROR HALT ON SEQ ERROR 
4621 O12626 012700 170000 MOV #170000, RO *RO=170000 
4622 Oleb32 000277 SCC CC2O0111 
4623 Oleb34 000250 CLN 
4604 012636 000300 SWAB. =s«RO :CC=1000 RO=360 
4625 012640 101402 BLOS  SWB1 
4626 Oleb42 102401 BVS SWB 
4627 012644 JOO404 BMI SWB2 
4628 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (s=== 
4629 . CONDITIONAL BRANCH INST. AND (sss 
4630 : REPLACE THE MOVE INSTRUCTION (sss= 
463] : WHICH FOLLOWS W/ 77C sss= 
4632 012646 SWBI: 
4633 O12646 012742 000277 MOV #277 ,-(Re) ;MGVE TO MAILBOX # #222444 277 kEeREED 
4634 QOl26S52 o0Se42 INC -(Re} :SET MSGTYP TO FATAL ERROR 
4635 012654 000000 HAL T :SWAB DID NOT SET CC’S CORRECTLY 
4636 012656 000277 SWwB2:  Scc :CCs1011 
4637 012660 OCOC44 CL2 
46, igbbe 000300 SWAB =—s- RO :CC=0100 RO=170000 
46, 12664 102403 BYS SWB 
4640 012666 103402 BCS SWB3 
464) 012670 100401 BMI Swa3 
4642 032672 001404 BEO TSTIS) 
464 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (=s=== 
4E44 ; CONDITIONAL BRANCH INST. AND <s=s= 
4B4S : REPLACE THE MOVE INSTRUCTION  <sz== 
4646 ; WHICH FOLLOWS W/ 755 sssz 
4647 012674 SWB3: 
4648 012674 Ole74e 000300 MOV #300, -(Re) sMOVE TO MAILBOX $ #42""e# JOD x#ETEEE 
4649 012700 O0Se42 INC ~(Re) -SET MSGTYP TO FATAL ERROR 
4650 Ole702 o00000 HALT : 

« 4 « «@ «@ 
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OGKAAR.Pi1 T1590 TEST SWRB INSTRUCTION 

ee islalalelaioielelelalalaiaiabeileieieieieisieieieleiieleieieleleieleieieisiebeisishiddeheishdehhbhhhah Aiea heh aaa haan 4 

THESE NEXT TWO TESTS VERIFY coe FUNCTIONING OF THE ADD ANC 
‘anc INSTRUCTIONS. BOTH OF TH INSTRUCTIONS HANDLE THE © AND 

M :V ote IDENTICALLY. INST oUE on one B roe ECT AR THE ET Or DATA ano 
1 

qpeg GOD CHES R WE nee EY BY EX NAb NE A SERI Ker C fr TONAL 
4660 : BRANCHES. THES PROCEDURE IS REPEATED SEVERAL TIMES WITH DIFFERENT 
4661 ;DATA TO PRODUCE EVERY COMBINATION OF C AND V BITS. 
“ihc 

4663 PTET TUTE TTT TT TRIE TTT TT TT TTT TTT TTT TCT ET ETT TT TUT CETTE TELL TTT TT UTT ETTORE TT 
4664 : TEST 151 TEST ADD INSTRUCTION 
4665 BG HB BH HEBBE BBB 4d 
4666 012704 poasts ¥ST1S1: INC (Re) ;UPDATE TEST NUMBER 
4667 O1¢e706 Oeervle 000151 CMP #151, (Re) : SEQUENCE ERROR? 
4668 Ql¢e7le 001062 BNE TST152- 10 “BR TO ERROR HALT ON SEQ ERROR 
4669 Qle7!4 012700 O40000 MOV #40000, RO :RO=40000 
4670 Qle7e0 000277 Scc CC= il 
4671 Qle7ee 062700 030000 ADD #30000 ,R0 CC= 0006 RO=70000 
4672 Qle72e6 101402 BLOS ADD! 
4673 O12730 102401 BYS ADD! 
4674 Q12732e 100004 BPL ADDe 
4675 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
4676 : CONDITIONAL BRANCH INST. AND =x=s 
4677 ; REPLACE THE MOVE INSTRUCTION <==== 
4678 ; WHICH FOLLOWS W/ 770 (sez 
4679 012734 ADDI: 
4680 012734 Ql2e74e 000301 MOV #301,-(Re) ;MOVE TO MAILBOX # <¥HHXHX SO] #eEHEHE 
4681 QOle74O OOS24e INC -(Re2} SET MSGTYP TO FATAL ERROR 
4682 Ol274e 000000 HALT : ADD DIO NOT SET CC’S CORRECTLY 
tig 012744 000264 ADDe: SEZ CC=0100 

4685 Ol2746 062700 010000 ADB #10000, RO ;CC=1010 40=100000 
4686 Ql27S2 101402 BLOS ADD3 
4687 Qle754 102001 BYC ADDS 
4688 012756 100404 BMI ADDY 
4689 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘===: 

4690 : CONDITIONAL BRANCH INST. AND === 
4631 : REPLACE THE MOVE INSTRUCTION <==== 
4692 : WHICH FOLLOWS W/ 756 (sssz 
4693 012760 ADD3: 
4694 012760 Ole74e 000302 MOV #302 ,-(Re) sMOVE TO MAILBOX #8 ¥#XHHH 302 FeeEEEE 
46 12764 poae te INC -(Re} :SET MSGTYP TO FATAL ERROR 
3) 1 00 HALT : ADD DID NOT SET CC'S CORRECTLY 
4697 012770 000257 ADDY: ccc ¢C=1000 
4698 012772 000270 SEN 
4639 Q12774 062700 100000 ADD #100000,R0 ;CC=0111 RO=0 
4700 013000 101002 BHI ADDS 
4701 O013002 102001 BYC aoDS 
4702 013004 100004 BPL ADDS 
4703 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS sss 
4704 ; CONDITIONAL BRANCH INST. AND 2222 
4705 ; REPLACE THE MOVE INSTRUCTION sss 
4706 ; WHICH FOLLOWS W/ 743 ss2t 

4707 013006 ADDS: 
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DGKARA.PI] T1S3 TEST ADD INSTRUCTION 

47 91.3008 p27 48 009303 MuV #303, -(R2) sMOVE TO MAILBOX # ¥4EHERE 203 sestees 
4? 130! 24 INC -(R2} :SET MSGTYP TO FATAL ERROR 
4710 013014 000000 HALT :ADD DID NOT SET CC’S CORRECTLY 
471] 013916 O682700 177777 ADDe: ADD #177777,RO :CC21000 RO=177777 
4712 O13C2e 101402 BLOS ADD? 
4713 613024 10240! BVS ADD7 
4714 613026 190404 SMI ADDS 
4715 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
4716 ; CONDITIONAL BRANCH INST. AND ‘==s== 
4717 : REPLACE THE MOVE INSTRUCTION (s=== 
4719 . WHICH FOLLOWS W/ 732 (zzz 
4719 013030 A007: 
4720 013030 Ole742 290304 MOV #304 -(R2) MOVE TO MAILBOX 8 4¥X442% SOY €eEdEEE 
4721 013034 o90Se4e INC -(Re} “SET MSGTYP TO FATAL ERROR 
4722 913036 900000 HALT -ADD DID NOT SET CC’S CORRECTLY 
4723 013040 000277 apps:  scc :CC=1010 
4724 913042 O0024S +CLC!CLZ 
4725 O13044 062700 o00001 ADD #1,R0 :CCs0101 R=0 
472 013050 102403 BYS ADDS 
4727 013052 193002 BCC ADDS 
470g 912054 10040] BMI ADDS 
4729 013056 001404 BEQ TST1S2 
4730 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ==== 
4731 : CONDITIONAL BRANCH INST. AND <==== 
4732 : REPLACE THE MOVE INSTRUCTION <==== 
4733 : WHICH FOLLOWS W/ 716 s==s 
4734 013060 ADDS: 
4735 013060 Ole742 000305 MOV #305, -(R2) sMOVE TO MAILBOX @ ¥2eeeHx 305 ¥4e4%4% 
4736 913064 005242 INC -(R2) “SET MSGTYP TO FATAL ERROR 
4737 013066 oocood HALT “ADD DID NOT SET CC’S CORRECTLY 
1738 ; OR SEQUENCE ERROR 

4740 5 MRE K RHEE EE HER HEH EE EE EEA EE ERE EEE AREA RES EERE HEALER AE EAE RE ERE ERE REL ERE 

47Y | TEST 152 TEST ADC INSTRUCTION 
4Y74O BBE HEBHEGE BEBE HBEES EEE GUI EGEEE EE aie ae ata 

4743 013070 o0S212 ¥ST1iS2: INC (R2) ;UPDATE TEST NUMBER 
4744 013072 O2271e O001Se CMP #152, (R2) SEQUENCE ERROR? 
Y74YS 013076 001037 BNE TST153-10 *BR TO ERROR HALT ON SEQ ERROR 
4746 013100 012700 077777 MOV 4077777, RD 
4747 O13104 000277 SCC sCC=0101 
4748 013106 0002S2 +CLNICLV 
4749 013110 005500 ADC RO :CC=1010 
4750 O13112 101402 BLOS ANCL 
4751 013114 102001 BVC ADC] 
4752 013116 100404 BMI ance 
4753 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <=s=== 
4754 : CONDITIONAL BRANCH INST. AND (=== 
4755 : REPLACE THE MOVE INSTRUCTION (<==== 
4756 : WHICH FOLLOWS W/ 770 sess 
4757 013120 ADC1: 
4758 013120 Ole742 000306 MOV #306, -(R2) ;MOVE TO MAILBOX 8 #4%2%%% 305 s3HHEEEE 
4759 013124 Oo0S242 INC -(Re} “SET MSGTYP TO FATAL ERROR 
4760 013126 000000 HALT :ADC DID NOT SET CC’S CORRECTLY 
4761 13130 052700 077777 apc2: BIS #77777, RO 
4762 013134 000277 SCE sCC=1011 
4763 013136 Od00e44 CL2 
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DGkAAA.P1LI T1152. TEST ADC INSTRUCTION 

4764 13149 Ss ALC RO :CC=0101  RO=0 
4765 O13i4¥e 101 BHI adc3 
4766 O13!I44 1 1 BVS ADS3 
4767 013146 100004 BPL ADCY 
4768 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (=z== 
4763 ; CONDITIONAL BRANCH INST. AND <s=== 
4770 ; REPLACE THE MOVE INSTRUCTION (==s== 

i224 WHICH FOLLOWS W7 754 (eaes 
4°72 13150 ADC3: 
4773 €13150 Qle74e 000207 MOV #307, -(Re) sMOVE TO MAILBOX # #422244 307 #4EkERS 
4774 JI31S4Y oG0Se4e INC -(Re) “SET MSGTYP TO FATAL ERROR 
4775 013156 000000 HALT ;ADC DID NOT SET CC’S CORRECTLY 
477, 013160 000277 aocy:  scc 
4777 QO13162 O00C4S +CLZ!CLC :CC=1010 
477g 013164 OgS500 adc RO ;CC=0100 
4779 013166 102403 BVS ADCS 
4780 013170 103402 BCS ADCS 
478) 013172 10040) BMI ADCS 
4782 013174 OOL4ON BEQ TST153 
4783 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
47284 : CONDITIONAL BRANCH INST. AND <==== 
4785 : REPLACE THE MOVE INSTRUCTION <==== 
47’ ; WHICH FOLLOWS W/ 741 sos 
4787 013176 ADCS: 
4788 013176 O12e742 Ono310 MOV #310, -(R2) sMOVE TO MAILBOX # ¥42x8¥% 310 2xtExEx 
4789 013202 Oo0S24e INC - (R23 «SET MSGTYP TO FATAL ERROR 
4790 013204 oco000 HALT -ADC DID NOT SET CC’S CORRECTLY 
479} ‘ ; OR SEQUENCE ERROR 
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000001 

000311 

077777 

00032 

am mee -- - «- 
bUd 

en cole ee zo4 -_ a 
- ~~ we +e we Mao Cf 

SPSHEHSREFEESESESEPESEEREPESLESAEELELERESESEEFEREREEESERESELEEEEELOS SE Hor tte rset eetes 

: THESE NEXT THREE TESTS VERIFY THE FUNCTIONING OF THE NEG, 
voP, AND COM_INSTRUCTIGNS. EACH OF THESE INSTRUCTIONS GENERATE 
sTHE C AND V BITS IDENTICALLY. THE CONDITION CODES ARE PRESET, 
; THE INSTRUCTIONS EXECUTED, AND THE RESULTS CHECKED WIT A SER.ES 
iF CONDITIONAL BRANCH INSTRUCTIONS. THIS PROCEDURE IS REPEATED 
; SEVERAL TIMES WITH DIFFERENT DATA IN ORDER TO GENERATE DIFFERENT 
; COMBINATIONS OF THE C AND V BITS. 

: SRKESRAEEESSALHEFALESARASELESHLAELELELESLEEELEAERSLELESEESAAEESEREESRSASHAESS EF ES ESS S 

!TEST 153 TEST NEG INSTRUCTION 
sSSSSSSSSSESSSSSLSESSEFSESESHLALERELAEREEFRRAAAAREAEASRAERERSERREERESEREREASES AEE LESS E444 554 

¥ST1S3: INC (R2) ;UPDATE TEST NUMBER 
CMP 8153, (R2) :SEQUENCE ERROR? 
BNE TSTiS4-10 -BR TO ERROR HALT ON SEQ ERROR 
MOV #1,R0 
ccc -CC=0110 
+CLNICLC 
NEG RO :CC=1001 R0=177777 
BCC NEG! 
BVS NEG] 
9€0 NES! 
SMI NEG? 

- TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (s=s== 
; CONDITIONAL BRANCH INST. AND (ssz= 
; REPLACE THE MOVE INSTRUCTION <(s=== 

nECI : WHICH FOLLOWS W/ 767 x22 

MOV #311,-(Re2) sMOVE TO MAILBOX @ #288282 Qll eeeREES 
INC -(Re} *SET MSGTYP TO FATAL ERROR 
HALT “NEG DID NOT SET C2°S CORRECTLY 

NEG2: BIC 877777, RO 
ccc -CC=0100 

NEG RO ;CC=1011  RO=100000 
pvc NEG3 
BCC NEG 
BEQ NEG3 

en! NES 79 SCOPE: CLEAR THE RIGHT OF THIS (sss + Vv aw : 4 

; CONDITIONAL Brae ENT. AND (zzz 
: REPLACE THE MOVE INSTRUCTION <zz== 

NECS ; WHICH FOLLOWS W/ 752 (sees 
mh 

MOV #3le,-(R2) ;MOVE TO MAILBOX @ jHHHHEE# 312 di 
INC -(Re} :SET MSGTYP TO FATAL ERROR 
HALT “NEG DID NOT SET CC’S CORRECTLY 

NEGY: CLR RO 
Sscc (C2101) 
CLZ 
NEG RO :CCs0100  RO=0 
BVS NEGS 
acs NEGS 
BNE NEGS 
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“Ts5 0 Terie 797 14:01 PASE 25 

Jll2is 3+ "S754 
; 7 SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘sss= 
: CONDITIONAL BRANCH INST. Gi. <=s== 
; REPLACE THE MOVE INSTRUCTION (exces 

NESS : WHICH FOLLOWS W/ 736 ‘ssss 

ea2e42 PL LE13 MCV 8313,-.Re: ;MOVE TO MAILBOX © HeeeESE 313 BODES ES 
cose4e INC - Re! “SET MSGTYP TO FATAL ERROR 
oCloce Hal T :NEG DID NOT SET CC’S CORRECTLY 

; OR SEQUENCE ERROR 

 FERREREREELELEREEEEEESO LE EEE EARLE EEELER EE SESEESELELEEEEREE SEES ERA SSS SEE EED EEE SESE 
‘TEST 154 TEST CMP INSTRUCTION 
 SSLERSLESSESSSESSSREKSSRAEAESSELESESESESARSRESSAREREKAAARAERESSSSASRSESALESSE SESE SESE SS 

005212 tSTIS4: INC (R2) “UPDATE TEST NUMBER 
Se2712 o00is4 CMP 8154. (R2) :SEQUENCE ERROR? 
00 1060 BNE T57155-10 :BR TC ERROR HALT ON SEQ ERROR 
012700 o00cs MOV #5,RO 
000257 CCC -CC=1010 
00027 | +5EN!SEC 
O22700 09905 CHP #29 :CC=0101 
101002 BHI CMP1 
102401 BVS CMP] 
1e00c4 BPL CMP2 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND (=== 
; REPLACE THE MOVE INSTRUCTION (z2z2zz 

cmp ; WHICH FOLLOWS W/ 767 (zz=2 

Ole742 000314 MOV #314,-(Re) ;MOVE TO MAILBOX 8 #2208e# 314 FaedeEE 
o0S242 INC -( R23 :SET MSGTYP TO FATAL ERROR 
o00000 HALT :CMP DID NOT SET CC’S CORRECTLY 
012700 109909 CMP2: MOV #1090000, RO 
000277 SCC :CC#1101 
onoe4e2 CLV 
020027 077777 CMP RO, 877777 :CC=0010 
101402 BLOS CMP 
102001 BVC CMP 
100004 BPL CMPY 

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
; CONOITIONAL BRANCH INST. AND z= 
; REPLACE THE MOVE INSTRUCTION ssc 

mp3 : WHICH FOLLOWS W/ 752 sss 

Ole742 000315 MOV #315, -(R2) sMOVE TO MAILBOX # #2eeREE 31S exdEEER 
o0Se4e INC -(R2} :SET MSGTYP TO FATAL ERROR 
000000 HALT "CMP DID NOT SET CC°S CORRECTLY 
052700 o4o000 CMP4Y:  gIS #40000, RO :RO=140000 

ccc :CC=0100 
000264 SEZ 
922700 o40000 CMP 840000, RO :CC=1011 
102003 BVC CMPS 
103002 BCC CMPS 
OO140! BE CnPS 
LOO4C4 BMI CMPE 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS .==== 
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: CONDITIONAL SRANCH NET aN (223 
; REPLACE THE MOVE INSTRUC (sz 

~upe ; WHICH FOLLOWS W/ 734 (z2ss 

eIOK BE Mo #316,-(R2, sMOVE TO MAILBOX @ 8###e4% SIG #aaseee 
INC -< Re} :SET MSGTYP TO FATAL ERROR 
HALT -CMP DID NOT SET CC’S CORRECTLY 

oso2es IMPS: BIC 840000, RG 
sce :CC2llu 

177777 CMP 8-1, R0 :€C=0500 
aL5 cup> 
BVS CMP? 
SPL TST155 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
; CONDITIONAL BRANCH INST. AND z=== 
: REPLACE THE MOVE INSTRUCTION <==== 

ups : WHICH FOLLOWS W/ 720 (ize 

coe317 MOV 8317, -(R2) ;MOVE TO MAILBOX & #4822%% 317 t4ekess 
INC -(Re} ‘SET MSGTYP TO FATAL ERROR 
HALT :CMP DID NOT SET cc S CORRECTLY 

; OR SEQUENCE ERR 

5 ee Me Ae Se de Se SE a A a A AE EEE ER EAE EE REE EEE THY 
“TEST 155 TEST COM INSTRUCTION 
: EEE EEREEEELE GEER EEEEE EEE AEE ELLE EEL EEE LEE REEL EERE EEE ELES ES EEEEE EERE ES EES SSELEFLESAHE 

tST1SS: INC (Re) ;UPDATE TEST NUMBER 
cooiss CMP 8155, (R2) : SEQUENCE ERROR? 

BNE TS71$6-10 ?BR TO ERROR HALT ON SEQ ERROR 
172777 MOV #-1,R0 

ccc :CC=1010 
+SEC!SEZ 
COM RO -CC=0101 
BHI COM! 
BVS COML 
BPL TSTISE 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND 8 <==== 
REPLACE THE MOVE INSTRUCTION  <==== 

w
o
w
s
 

we
 

we
 

COM! WHIC4 FOLLOWS W/ 770 (2222 

po00320 "MOV #320, -(R2) sMOVE TO MAILBOX # ¥#8EEEH 320 HRe4ERE 
INC -(Re} “SET MSGTYP TO FATAL ERROR 
HALT :COM DID NOT SET CC'S CORRECTLY 

; OR SEQUENCE ERROR 
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LESEEEERERERESERASEESEREEEEEEREPERELERE REESE FFRERASALE REESE REFERS ES ES EE HH Het Fede es 

: THESE NEXT TWO TESTS VERIFY THE FUNCTIONING OF THE SUB 
:AND SBC INSTRUCTIONS. BOTH OF THESE INSTRUCTIONS HANOLE “HE 
3 AND V BITS IDENTICALLY. THE PROCEDURE IS TO PRESET THE CONDITION 
; ODES, EXECUTE THE INSTRUCTION WITH A PARTICULAR SET OF DATA, AND 
THEN CHECK THE RESULTS BY EXECUTING A SERIES OF CONDITIONAL 
:BRANCHES. THIS PROCEDURE IS REPEATED SEVE TIMES WITH DIFFERENT 
;DATA PATTERNS TO PROVIDE EVERY COMBINATION OF THE C AND V BITS. 

SE EREEEREREEEESSERERES EEE EEERES EEE EERE ES EE AEE EE EEEEE ESE EEEESESE REPRE SEES ES EOE O06 

“TEST 156 TEST SUB INSTRUCTION 
-SERSERERESSSRSEAESESESSELSSSRASSAESSARSERELAERSREREERESRALEERARESARSSEREP EAE SEH E ES 

457156: INC (R2) -UPDATE TEST NUMBER 
500iSE CMP 8156, (R2) : SEQUENCE ERROR? 

BNE 7S7157-10 -BR TO ERROR HALT ON SEQ ERROR 
125252 MOV 8125252 ,RC 

ccc -CC=1019 
. +SEN! SEC 

125252 SUB #125252,R0 ;CC=0101  RC=0 
BHI SUB 1 
BvS Sal 
BP SUB2 

TC SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND = «==== 
REPLACE THE MOVE INSTRUCTION <==== 

w
o
w
s
 

ee
 

we
 

cuBI WHICH FOLLOWS W/ 767 (ze- 

0903¢2 i MOV #321 ,-(Re) ;MOVE TO MAILBOX 8 #242244 32] FeedEEE 
INC ~(Re} :SET MSGTYP TO FATAL ERROR 
HALT ‘SUB DID NOT SET CC’S CORRECTLY 

1ocaca SuB2: BIS #100000, RO 
att -CC=1101 

077777 SUB #77777, RO -CC=0019 RO=1 
BLOS § SU83 
BVC SuB3 
BPL SUBY 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS «==== 
A CONDITIONAL BRANCH INST. AND (zzz 
; REPLACE THE MOVE INSTRUCTION (szsz 

sua3 ; WHICH FOLLOWS W/ 7S2 (S252 

000322 MOV 8322, -(R2) -MOVE TO MAILBOX # #e4ERE 322 FaEHRH? 
INC ~(Ri2} :SET MSGTYP TO FATAL ERROR 

SUB4: COM RO RO=177777 
SCC *CCslii1 

100000 SUB #190000, RO -CC=0000 R0=77777 
BLOS SUBS 
BVS SUBS 
BPL SUBE 

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
CONDITIONAL BRANCH INST. AND =. ==== 
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Deliclane 25 24 090 TEST Maloe.. 27 7ZE 0 Seeli7-7b 14:91 PASE cb 

: "S60 TEST SCS rnsTel7r iN 

: REPLACE THE MOVE INSTRUCTICN ‘ses 
013654 oe ; WHICH FOLLOWS W/’ 73 (s2zs 

O13664 Sievs2 COLszS MO! e222,-(Re: :MO/E TO MAILBOX 8 #48ee4e JO3 Feenese 
01370 ocS2e4e INC G2} :SET MSGTYP TO FATAL ERROR 
613672 o0d000 7 HALT :SUB DID NOT SET CC'S CORRECTLY 
013674 990257 S86: ICC -€C=0100 
013676 000264 ; SEZ 
OL 3790 162700 145220 Sus #14C0C0, RO :CC21011 

1 1 BYC SUB? 
013706 !03002 co SUB? 
013710 901401 SEQ SUB7 
013712 190404 Quy TST1S? 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS ‘==== 
: CONDITIONAL BRANCH INST. AND ‘==== 
: REPLACE THE MOVE INSTRUCTION ‘==== 
. WHICH FOLLOWS W/ 723 Cz ote 

013714 SuB?: 
013714 Ol2e742 900324 MOV #324, -(R2) sMOVE TO MAILBOX 8 #4eeEEH 324 #4s8ee8 
013720 odSso4z2 INC -(R2$ -SET MSGTYP TO FATAL ERROR 
013722 900000 HALT : 

SSAAKSAERSSEESEAERERAERELESLSESERERRELKRSSSSKRERERESSSARERERRAARELSEL EASELS LEL SETA EES EF 

“TEST 157 TEST SBC INSTRUCTION 
« ESAEEEREEAERERESS ERASE ERAERALERRARESERERERERE AE ERERALERES RAE SEREAREARALSERARS EL EAGLES 

013724 o0S212 $5T157: INC (R2) ;UPDATE TEST NUMBER 
0137 2712 000157 CNP 8157, (R2) ‘SEQUENCE ERROR? 
01 1053 BNE T5T160-10 *BR TO ERROR HALT ON SEG ERROR 
913734 012700 000001 MOV #1,RO 
013740 000277 SCC ;CC=1011 
013742 O00e44 CL2 
013744 O0S600 SBC RO :CC20100 =O 
01374 103403 BCS SBC1 
013750 10e402 BVS SBC! 
013752 10040! BMI SBC1 
013754 001404 BEG SBC2 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
; CONDITIONAL BRANCH INST. AND (sets 
: REPLACE THE MOVE INSTRUCTION <s=== 
: WHICH FOLLOWS W/ 767 (saz 

013756 SBC1: 
613756 Ole742 900325 MOV #325, -(R2) sMOVE TO MAILBOX # #44eEEH 325 BeeEREE 
013762 o0S24e INC -(R2} :SET MSGTYP TO FATAL ERROR 
013764 900000 HAL T :SBC DID NOT SET CC’S CORRECTLY 
013766 000277 sece:  Scc -CC=1010 
013770 Oo024S +CLZ!'CLC 
013772 o95600 SBC RO :CC=0100 R=0 
013774 103403 BCS SBC3 
013776 102402 BVS 583 
014000 100401 BMI SBC3 
014002 001404 BEQ SBC4 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==s== 

; CONDITIONAL BRANCH INST. AND 2222 
; REPLACE THE MOVE INSTRUCTION 2222 
: WHICH FOLLOWS W/ 754 (zsss 

014004 SBC3: 
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GO3 
SE Sere T-76 14:01 PRGE ¢59 

cosa MU #3ecb ,-i Re) sMOVE TO MAILBOX 8 s#88tte 220 +ttettt 
INC -( Pe} ;SET MSGTY TO FATAL ERROR 
HALT : SBC DID NOT SET CC’S CORRECTLY 

SSc4: ate :CC= Oll1 

Sec RG :CC=1001 02177777 
8c¢ SBCS 
BVS secs 
820 SBCS 
BMI S8C6 

; *G SCOPE: CLEAR THE RIGHT BYTE OF THIS (2222 

; CONDITIONAL BRANCH aE AND (s=22= 
: REPLACE THE MOVE INSTRUCTION (2222 

sacs : WHICH FOLLOWS W’ 741 ‘(sees 

000327 MOV 83e7,-(Re? sMOVE TO MAILBOX # 4424824 3O7 eedeEES 
INC -(Re} :SET MSGTYP TO FATAL ERROR 
HALT - SBC DID NOT SET CC’S CORRECTLY 

977777 SBC: BIC #77777 ,RO0 : RO= 100000 
Scc ‘(Cs 1101 
CLY 
Sac RO ;CC=0010 
BLOS SBC7 
Bvc SBC? 
BPL = TSTie0 . 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 22 
; CONDITIONAL BRANCH INST. AND (s=== 

; REPLACE THE MOVE INSTRUCTION sxzs 
spe? ; WHICH FOLLOWS W/ 725 soos 

00C330 MOY #330,-(R2) sMOVE TO MAILBOX & #2884ee 390 keeEREE 
INC ~ (R23 ‘SET MSGTYP TO FATAL ERROR 
HALT : SBC DID NOT SET CC’S CORRECTLY 

; OR SEQUENCE ERROR 
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SHREK HEERERRARERKEAELERLELEEEEFESSELAEALELERFRERSERLLAEETEAEF ESE EAE FEE HHS SDE HEE ETE S 

: THESE NEXT FOUR TESTS VERIFY THE FUNCTIONING OF THE RO. 
;ROR, ASL_AND ASR INSTRUCTIONS. SPECIAL DATA PATTERNS ARE LORDES 
;AND ROTATED SEVERAL TIMES FOR EACH TEST. THE CONDITION CCOES 
;ARE PRESET BEFORE EACH ROTATION AND THE CONDITION CODES ARE 
:CHECKED RAFTER EACH ROTATION. THE FINAL CHECK IN EACH TEST IS 
;70_ VERIFY THE COMMULATIVE DATA RESULT. THE DATA PATTERNS HAVE 
;BEEN SELECTED TO PRODUCE ALL COMBINATIONS OF THE C AND V BITS. 

TTI TELL ELULEL ULL LUCLLE CULL ELLLELLLLELLILELLL LLL EL LiLiit titi iiiie 

: TEST 169 TEST ROL INSTRUCTION 
« EEESER RAE LEAS ERA REEF LAL EL AAAS SA RARE SHAS ERAT ER SEAR LELEL EASA ELE SLE SSF REAL ELEAF ESAT E EE 

014072 90S2le tST160: INC (Re) ;UPDATE TEST NUMBER 
014074 Qee7le OOUiES CMP 8160, (Re) ; SEQUENCE ERROR? . 
014100 001053 BNE TST161-10 ;BR TO ERROR HALT ON SEQ ERROR 
Oi4iG2 Q12700 i44000 MOV #144000, RO ;RO=144000 
014106 000257 ccc ;CC=0110 
014110 Q00ce66 +5EZ!SEV 
Oi41ie 006100 ROL RO ;CC=1001 RO=110000 
014114 103003 BCC ROLI 
014116 102402 BVS ROL1 
O141e0 00740! BEQ ROL! 
Ol4¥le2 100404 BM ROL2 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (s=s= 
CONDITIONAL BRANCH INST. AND sess 
REPLACE THE MOVE INSTRUCTION (=ss= 
WHICH FOLLOWS W/ 767 secs w

e
w
e
w
e
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e
 

OL4124 ROLI: 
014124 Qle74¥e 000331 MOV #331,-(R2) sMOVE TO MAILBOX § #HHHHEX 331 dewEHES 
014130 O0Se4e INC -(R23 SET MSGTYP TO FATAL ERROR 
014132 000000 HALT : 
014134 000277 ROLe: SCC :CC=1100 
014136 000243 +CLVICLC 
014140 006100 ROL RO ;CC=0011 RO=020000 
014142 103003 BCC ROL3 
O14144 102002 BVC ROL3 
014146 00140! BEQ ROL3 
014150 100004 BPL ROL 

; TO SCOPE: CLEAR THE RIGHT BYTE CF THIS sss 
: CONDITIONAL BRANCH INST. AND (s=s== 
: REPLACE THE MOVE INSTRUCTION (=== 
; WHICH FOLLOWS W/ 754 (sss2 

0141S2 ROL3: 
O141Se Ol274e 000332 MOV #332 ,-( Re) sMOVE TO MAILBOX 8 #¥x2x4xH 3JQQ FeEREEE 
014156 o0Se4e2 INC ~(R2) :SET MSGTYP TO FATAL ERROR 
eyes 000000 HALT *ROL DID NOT SET CC’S CORRECTLY 
14162 000277 ROLY: SCC ;CC=0111 

014164 000250 CLN 
014166 006100 ROL RO ;¢C=0000 RO=040001 
14170 =10140e2 BLOS ROLS 
14172 §=10e401 BVS ROLS 
14174 100004 BPL ROLE 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND a
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014240 
Di424e 

014270 

014272 

014316 100004 

ene qay 
et tat er at ta te 

s000C3 

000234 

000161 

000023 

000335 

ROL’: 

5 HEHE EH AIEEE IEEE ESSEC SEE IESE EEE ESE SEE AEE SEE BEE SEE HE A a 
TEST ROR INSTRUCTION 

YE HHEEHE HBB HSB EEG Gta abit oa ee et 
tST1l61: INC 

CMP 

;TEST 161 

ROR1: 

RORe: 

MOV 82233, -.82) 
INC - Re} 
HALT 
ecc 
+SEZ!SEC 
ROL RO 
BLOS ROL? 
Bve ROL? 
BPL ROL? 
OMP #100003, R0 
BEQ TST161 

MOV #334, -(R2) 
INC -(Re3 
HALT 

(R2) 
#161, (R2) 

BNE TST1b2-10 
MOV #23, RO 
SCC 
CLN 
ROR RO 
BYS ROR 
Bcc POR] 
BEG ROR] 
BMI ROR2 

MOV #335, -(R2) 
INC -(R2} 
HAL T 
ccc 
+SEN! SEZ 
ROR RO 
BVC ROR 
BCC ROR 
BEQ ROR3 
BPL RORY 

REPLACE THE MOVE INS7SLU IT: 
WHICH FOLLOWS Wy 74e 

;MGVE TO MAILBOX & *8eeeeE 325 
;SET MSGTYP TO FATAL ERROR 
ROL OID NOT SET CC’S CORRE“ TLY 

CC=1010 

44444 

RO=100002 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
: CONDITIONAL BRANCH INST. AND 
; REPLACE THE MOVE INSTRUCTION 
; WHICH FOLLOWS W/ 725 

sMCVE TO MAILBOX 8 #44%x44% 
:SET MSGTYP TO FATAL ERROR 
*ROL MALFUNCTIONED 
: OR SEQUENCE ERROR 

BBY RERKRERE 

;UPDATE TEST NUMBER 
sSEQUENCE ERROR? 
;8R TO ERROR HALT ON SEQ ERROR 
:RO=23 
:CC=O111 

:€C=1001 RO=100011 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 
; REPLACE THE MOVE INSTRUCTION 
; WHICH FOLLOWS W/ 767 

;MOVE TO MAILBOX & 
;SET MSGTYP_TQ FATAL ERROR 
iROR OTD NOT SET CC’S CORRECTLY 

;CC=0011 RO=040004 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
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rin
tet
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014346 
O14346 
O143S2 
014354 
014356 
014360 
014362 
014364 
014366 
014370 

014372 
014372 
014376 
014400 

014402 
O144O4 
014410 
O144ie 
014416 
014420 
014422 
014424 
014426 
014430 
014432 

014434 
014434 

AA 
716. 

Oie74e 

000277 
900241 
006000 
101403 
102402 
001401 
100004 

Ole742 

Ol274e 
005242 
000000 

00S¢1e2 

100404 

012742 

Li 94 COU TEST MACYI1 er. 72: 
TEST ROR INSTRUCTION 

00033€ 

000237 

000340 

000ibe 

144000 

000341 

ROR?: 

RORY: 

RORS: 

RCRB: 

ROR7: 

5 RE R AEE EEE EE HEHE EEE EE EE EEE EES EEES EEE EEE RARE LES A SERS LEAS EEE LER ERE LER EES 

MOV 
INC 
HALT 
ccc 
+SEC!SEZ 
ROR 
BLOS 
BVC 
BMI 

MOV 
INC 
HALT 

TEST 162 
HHH HHHBHHUE HERES GBH U BGG EEE EEA 

tST162: INC 

ASLI: 

CMP 
BNE 
MOV 
ccc 
+SEN!SEC 
ASL 

MOV 

JO9 
Ob-OCT-76 14:0) 

#336, -(Re) 
-(K2} 

RO 
RORS 
RORS 
RORS 
RORS 

#337, -(Re) 
~(Re} 

RO 
ROR? 
ROR? 
TSTlbe 

#340, -(R2) 
-(Re) 

PAGE <7e2 

WH°CH FOLLOWS We 7C4 

sMOVE TO MAILBOX 8 #4¢#H#e 33G FHettre 
SET MSGTYP TO FATAL ERROR 
sROR DIG NOT SET CC’S CORRECTLY 

;CC=0000 RO=02000e 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 

; REPLACE THE MOVE INSTRUCTION 
: WHICH FOLLOWS W/ 74} 

sMOVE TO MAILBOX 8 #424444 337 SeeeeEE 
: SET MSGTYP TO FATAL ERROR 
sROR DI NOT SET CC’°S CORRECTLY 

;CC=1010 RO=110001 

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
CONDITIONAL BRANCH INST. AND 
REPLACE THE MOVE INSTRUCTION 
WHICH FOLLOWS W/ 727 

;MOVE TO MAILBOX 8 HxeeeEX QUQ HeHEED 
SET MSGTYP TO FATAL ERROR 
:ROR DID NOT PRODUCE CORRECT RESULTS 
; OR SEQUENCE ERROR 

w
e
 
e
e
w
s
w
e
 

TEST ASL INSTRUCTION 

(Re) 
#162, (R2) 
TS5T163-10 
#144000, RO 

RO 
ASLI 
ASL1 
ASL 
ASLe 

#341, -(R2) 

;UPDATE TEST NUMBER 
SEQUENCE ERROR? 
:BR TO ERROR HALT ON SEQ ERROR 
:RO= 14000 
CC=0110 

;CC=1001 ROQ=110000 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
; CONDITIONAL BRANCH INST. AND 
; REPLACE THE MOVE INSTRUCTION 
; WHICH FOLLOWS W/ 767 ’ 

sMOVE TO MAILBOX # #e¥eHRE QU] duEEE 

~
A
a
 
N
A
 

(s2s= 



MAINDEC-11-OGKAR 11 04 i 
DGKAAA.P 1) 

| 

014530 

100004 

Ole74e 
00S24e 

012742 
O0Se4e 
000000 

00Se2le 
Oee7 le 
001060 

cPU_TEST 
KO9 

MACYi1 e2ra73z) O6-UCT-76 14:91 PAGE 273 
TEST ASL INSTRUCTION 

000342 

000343 

100000 

000344 

000163 

int, =(R2) -SET MSGTIP TO FATAL ERKOR 

aSL2: sce :CC=1100 
FCLVIECLC 
ASL RO :CC=0011 RO=020000 
BCC ASL 
QVC ASL3 
BE ASL 
BPL ASLY 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <z=s= 
: CONDITIONRL BRANCH INST. AND <es== 
: REPLACE THE MOVE INSTRUCTION <==== 

ast3 : WHICH FOLLOWS W/ 754 (2222 

MOV #342, -(R2) “MOVE TO MAILBOX # #4xeE#% 252 seHEE 
INC - {Re} :SET MSGTYP TO FATAL ERROR 
HALT : “ASL DID NOT SET CC’S CORRECTL/ 

ASLY: scC :cC=0111 

ASL RO :¢C=0000 RO=040000 
BLOS ASLS 
BVS ASLS 
BPL ASLE 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS (s=s= 
: CONDITIONAL SRANCH INST. AND (=z== 
: REPLACE THE MOVE INSTRUCTION <s=z= 

ass : WHICH FOLLOWS W/ 742 sesz 

MOV #343, -(R2) sMOVE TO MAILBOX 8 42x84" QYQ xenHREE 
INC - (Re) :SET MSGTYP TO FATAL ERROR 
HALT *ASL DID NOT SET CC’S CORRECTLY 

ASL6: ccc -CC=0101 
+SEZ2!'SEC 
ASL RO :CC=1010 RO=100000 
BCS ASL7 
BEQ ASL7 
BVC ASL? 
BPL ASL7 
CMP #100000, RO 
BEQ TST163 

; TO SCOPE: CLEAR THE RIGHT BYTE CF THIS (s=== 
. CONDITIONAL BRANCH INST. AND <s=s= 
. REPLACE THE MOVE INSTRUCTION (=s== 

as? . WHICH FOLLOWS W/ 724 sss 

MOV 344, -(R2) sMOVE TO MAILBOX 8 Xx#eeHe QUY  ReMHIHH 
INC ~(Re3 “SET MSGTYP TO FATAL ERROR 
HALT ASL _MALFUNCTIONED 

; OR SEQUENCE ERROR 

g REE RE EA EE REGRESS EEE EER EEE EERE SERA ERE REALL AERA KARL LEREAE REAR EAEREREREE 

; TEST 163 TEST ASR INSTRUCTION 
HUBBEEBEHE HEHEHE HEHEHE HII HHA GHG HUE HEHEHE HEHE 
TST163: INC (R2) -UPDATE TEST NUMBER 

CMP #163, (Re) “SEQUENCE ERROR? 
BNE TST164-10 BR TO ERROR HALT ON SEQ ERROR 
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11 94% CPU TEST Mmcrii 27. 72e O6-GOCT-76 14:91 PAGE 274 

7163 TEST ASR SNSTRUCTION 

012700 109023 MUV #100023 ,R0 ;RO=1000¢3 
77 $cc CC=9110 

006200 ASR RO -CC=1001 RP=140011 
ites BYS ASR1 
10 BCC ASR1 
901401 SEQ ASR! 
{00404 BMI ASR2 

; TO SCOPE: CLEAR THE RIGHT BYTE OF TKIS <sz== 
; CONDITIONAL BRANCH INST. AND ‘sss 
: REPLACE THE MOVE INSTRUCTION <==s== 

ase) : WHICH FOLLOWS W/ 767 (sees 

Ole742 000345 MOV #345, -(R2) sMOVE TO MAILBOX & x#44eH# 34S eenHEEE 
O0S242 INC -(Re> SET MSGTYP TO FATAL ERROR 
000000 HALT ASR DID NOT SET CC’S CORRECTLY 
O42700 100000 ASRe: BIC #100000 ,R0 : RO= 40011 
600277 gcc (C= 1100 
000243 +CLV!ICLC 
006200 ASR RO ;CC=0011 RO=020004 
102003 BYC ASR3 
103002 BCC ASR2 
001401 BEQ ASR3 
100004 BPL ASRY 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS s=xz= 
; CONDITIONAL BRANCH INST. AND sss 
: REPLACE THE MOVE INSTRUCTION  (szs= 

asra ; WHICH FOLLOWS W/ 7S2 scss 

Oie74e 000346 MOV #346, -(R2) sMOVE TO MAILBOX 8 #x4E% 3YG HeERHRE 
00524e INC -(Re} SET MSGTYP TO FATAL ERROR 
oooo00 HALT “ASR DID NOT SET CC’S CORRECTLY 
000277 ASRY: SCC :CC= lll 

006200 ASR RO :Cc=0000 RO=Ci0002 
101403 BLOS ASRS 
102402 BYS ASRS 
001401 BEO ASRS 
100004 BPL ASR6 

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <==== 
: CONDITIONAL BRANCH INST. AND (ss== 
: REPLACE THE MOVE INSTRUCTION =szs 

ASRS ; WHICH FOLLOWS W/ 740 ses 

012742 000347 MOV #347, -(Re) sMOVE TO MAILBOX 8 XHHERRX QU7 = HuEELE 
o0S242 INC -(Re3 :SET MSGTYP TO FATAL ERROR 
000000 HALT :ASR DID NOT SET CC’S CORRECTLY 
0Se700 100000 ASR6: BIS #100300, RO *RO=1 10002 
0002S7 ccc ‘(C= 0101 
o00e6S +5E2!SEC 
006200 ASR RO :C=1010 RO=14400! 
101406 BLOS ASR7 
102005 BYC ASR7 
100004 BPL ASR7 
001403 BEQ ASR7 
022700 144001 CMP #144001 ,R0 ;CHECK RESULT OF ASR’S 



“AINDEC-11-CGKAR 11 04% CPL TEST MACY11 27(722) O6-OCT-76 14:01 PAGE 275 
OGARRA.P 1! "163 TEST ASR INSTRUCTION 

2355 014720 =O0L404 BEQ TST164 
$378 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS 
$379 ; CONDITIONAL BRANCH INST. AND 
$380 ; REPLACE THE MOVE INSTRUCTION 
$381 ; WHICH FOLLOWS W/ 720 
$382 014722 ASR’: . 
$383 O147ee 912742 000350 MOV #350, -iRe) sMOVE TO MAILBOX 8 #4x42e%# 350 Fee ERE 
S384 014726 O0Se4e INC -(Re} ;SET MSGTYP TO FATAL ERROR 
5385 014730 cccdcd HALT sASR DID NOT FUNCTION CORRECTLY 

ete 
; OR SEQUENCE ERROR 
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MQINDEC-11-DSKAR 11 04 CPU TEST MACYLL 27(732) S&-cCT-76 14:01 PGSE 276 
DGKAAA.P11 1163.“ TEST ASR INSTRUCTION 

ei ; KREKELAALHERELERE SELLE LRAE EERE LE LARAA LARA LE RHEE RELA ERAT SHARE ERERAES EARLE HSER EEE EEE OEY 

1 
539 THIS TEST VERIFIES THE CONTENTS OF THE BRANCH ROM. THE TEST 
§39 EXECUTES EVERY POSSIBLE BRANCH WITH EVERY POSSIBLE CONDITION 
5394 ; CODE COMBINATION. 
5395 THE ROUTINE USES TWO TABLES. THE BRANCH TABLE HOLDS ALL THE 
53% POSSIBLE BRANCH INSTRUCTIONS. THE OTHER TABLE (YNTAB) HOLOS BIT MAPS FOR 
5397 EACH BRANCH. @ ONE IN THE BLT MAP INDICATES THAT THE CORRESPONDING 
$398 BRANCH INSTRUCTION SHOULD BRANCH FOR THE CONDITION CODE SETTING WHICH! 
§399 CORRESPONDS TO THE BIT POSITION WITHIN THE MAP. FOR EXAMPLE IF THE LEFT 
[400 =MOST BIT IS A ONE THEN THE CORRESPONDING BRANCH INSTRUCTION SHOULD BRANCH 
S401 ; HEN THE CONDITION CODES ARE 0. 
5402 THE ROUTINE CONSISTS OF NESTED LOOPS: THE OUTTER LOOP SETS UP 
5493 PALL THE POSSIBLE BRANCH INSTRUCTIONS. THE {NNER LOOP SETS UP EVERY POSSIBLE 
Sup4 ; CONDITION COOE FOR EACH BRANCH. 
suas THE BIT MAP IS USED TO SET THE ADDRESS LOCATION IN TWO 
S406 : JUMP MODE 3 INSTRUCTIONS. THE ADDRESSES ARE CHANGED 10 ALLOW THE 
5497 PROGRAM TO CONTINUE OR JUMP TO AN ERROR ROUTINE DEPENDING UPON 
S408 ; WHE THER IT HANDLED THE BRANCH INSTRUCTION CORRECTLY. 
5409 AT ANY ERROR HALT, LOCATION, BRH, HOLDS THE BRANCH INSTRUCTION 
S410 ‘UNDER TEST AND LOCATION, CC. HOLDS’ THE VALUE OF THE CONDITION CODES 
Sui ;AT THE TIME THE BRANCH WAS EXECUTED. 

S413 DTT TTT TTT TTT TTT TTT TEETER TET TTT T TTT TTT TTT TTT TTC RT TTT TTT TET TTT TTT TT TTT 

S414 “TEST 164 TEST THE BRANCH ROM 
SHis BBB HEEB BH HEHE EOE REGGE RE GORI GGG ae 

S416 014732 O0Sel2 tST164: INC (Re) -UPDATE TEST NUMBER 
S417 914734 O2271l2 000164 CMP #164, (ho) SEQUENCE ERROR? 
S418 OL4740 O0i06e BNE ER BR TO ERROR HALT ON SEQ ERROR 
S419 O14742 012700 015332 SETUP: MOV #BRTAB, RO INITIALIZE BRANCH TABLE POINTER 
5420 0149746 012704 015370 MOV #YNTAB’ RY INITIALIZE YES/NO BRANCH MAP POINTER 
S421 014752 Ole767 O0001S oool4e MOV #15, BRET “INITIALIZE BRANCH TABLE COUNT 
Sue2 014760 012067 000110 SETBR: MOV (RO}+, BRH ‘GET NEXT BRANCH INST. 
S423 O14764 O12401 MOV (R4)+°RI GET NEXT BRANCH MAP 
S4o4 014766 012767 177777 000074 MOV #-1,c¢ INITIALIZE CONDITION CODE VALUE 
S425 014774 012703 OO0DI6 MOV #16,R3 INITIALIZE CONDITION CODE COUNT 
S426 015000 preco3 000064 SETCC: INC cc >SET FOR NEXT CC VALUE 
S427 015004 032701 00000 BIT #100000, R1 SEE IF SHOULD 6R W/ THESE CC’S 
S428 O15010 013705 177776 MOV 38177776, R5 SIMULATE A JNE 
S429 015014 042705 177773 BIC #177773, RS : (JUMP NOT EQUAL) 
S430 015020 000165 015024 JMP +4 (RS) TO SET28R 
S431 015024 000167 Od0020 IMP SET2BR 
S432 015030 012767 015124 oooo4e MOV #CONT NBR SET TO CONTINUE IF NO BRANCH 
5433 015036 012767 015106 OOOO4O MOV #ER, YBR SET TO REPORT ERROR IF BRANCH 
5434 015044 000167 O00014 IMP AROLIND GO AROUDND OPPOSITE CONDITION 
S43S 015050 012767 O1S106 O00022 SET2BR: MOV #ER, NBR SET TO REPORT ERROR IF NO BRANCH 
5436 015056 O120767 OlSi2e4 o000z0 MOV #COAT, YBR "SET TO CONTINUE IF BRANCH 
S437 015064 006101 AROUND: ROL RI “UPDATE BIT MAP 

5439 015066 012737 MOV (PC)+,a(PC)+  ;SET CONDITION CODE 
5440 015070 ogoo00 CC: 0 NEW CC VALUE GOES HERE 
S441 015072 177776 177776 
S442 015074 O00000 BRH: 0 BRANCH INST. GOES HERE 
S443 015076 000137 IMP a(PC)+ THIS JUMP IF NO BRANCH 
S444 915100 000000 NBR: 0 WHERE TO GO IF NO BRANCH OCCURS 
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 BRANCH OCCURS 

IF BRANCH 9C7 URS 
TER 
BOX 8 #8EsESS 3S] Feseeee 
0 FATAL ERROR 

THIS JUMP 
: TO 
RESTORE P 

‘SET MSGTY 

ETMCLATE. A. JNE 
: (JUMP NOT EQUAL) 
: TO SETCC 

PMC AYEC AINE 
ee” CILMP NOT EQUAL) 
: TO SETBR 
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TES” THE SS4NCH ROM 

pRERSSPESRERSEELE SLES ERSSEERERREERESESEEREESESEEER SES EEDA SISOS TESTES SS OFS ETE S EEO: 
"EST 165 ENS OF PASS SEQUENCE 
PRESSE EREELESEEEERESEEEEEEEESEEEESEEELEEERSEREELASERSSRESEESE RSE SREB SOTO EEO OEE EE Hs 

#57165: INC (R2) ;UPDATE TEST NUMBER 
nnnies Ma #165, (Re) ‘SEQUENCE ERROR? 

BNE EOP1 :BR TO ERROR HALT CN SEQ EFRCR 
000305 INC daSPASS 
000076 INCE PassPT : SHOULD PRINT THIS PASS? 

CO0004O 163077 BITB #40, , SENVM sWILL APT ALLOW PRINTING? 

cooo42 915264 CMP 3842, e8SENDAD  : UNDER ACT AUTO ACCEPT? 
BEQ ACT ‘IF SO SKIP PRINTOUT 

015312 MOV aMSG_RO -GET MSG ADOR. 
177564 WAIT: TSTB gaTPS TTY READY 

BPL WAIT :NO WAIT 
17756 MOV8 (RO), asTPB :PRINT CHARACTER 

BNE WAIT :NEXT IF NOT DONE. 
gocove ACT: MOV ae42,RO :CHECK ACT 

BE GOAGIN *KEEP GOING 

SENDAD: JSR PC, (RO) sACT HOOKS 
NOP 
NOP 
NOP 

163222 GORGIN: INP RESTRT :DO NEXT PASS 

c003s2 MOV 8352, -(R2) sMOVE TO MAILBOX 8 #xeERES 352 B¥EeEes 
INC -(Re} :SET MSGTYP TO FATAL ERROR 
HALT :SEQUENCE ERROR 

PASSPT: -1 
020194 043117 MSG: .ASCIZ .END OF OGKAA.«<15><12> 
OHE597 o40sa1 



S4% 
S497 
5438 015332 
5499 015334 
$500 0152% 
5501 015340 
$802 01S34e 
SS$03 015344 

ce flesce 
5506 teed 
c 015954 
$508 015356 
5509 015360 
SS10 015362 
S511 01S364 
$Sl2 01S366 
$513 
Ss14 
5515 015370 
5516 015372 
$517 01S374 
$518 015376 
$519 018400 
SSe0 015402 
S5e1 015404 
SSe2 
5523 O01S406 
55e4 015410 
SSe5 O1S4i2 
SS26 «=6(0i1S414 
SSe7 015416 
$528 015420 
$S29 01S4ee 
5S$30 015424 
$531 
£532 
$$33 015426 
SS34 015434 
5535 
S536 015436 
5S37 O1S444 
$S38 015450 
$539 Ol 
SS40 01 
S541 O1S464 
Sy 1S4 
cs4 1S4 
SS44 015476 
SS¥5 015500 
SSW 
Sow? §=60isso4 
sS48 0155i2 
$S49 015520 

to
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CiS436 

015426 
o00so0 
000040 

015504 
177564 

177566 

o0cs00 

047520 
O40S06 
005105 

ate me 

ocaces 

000024 

162643 

042527 
O46114 
000015 

EVEN 

BRTAS: 

- RADIX 
YNTAB: 

. RADIX 
PWRON: 

PWRUP : 

WATE: 

PRC: 

PFMES: 

END 

27.732 D6-CC7-75 

aR +5 
BNE +6 
BEQ .+6 
BGE +6 
SLT +6 
GT +6 
BLE +6 
BPL +6 
BMT “+6 
BHI +6 
BLOS +6 
BVC +6 
VS 146 
BC. . +6 
BCS “+6 

2 
TLLL2L022 2011101 
$111000C011110000 
0000111100001111 
11001 1000011001! 
0011091111001100 
119000000001 10090 
OOLILITLI1001111 

1111111100000006 
OOOBOOOOIIL1LLIL 
1010000010100009 
OLOVILLIOLO1II11 
1100110011001100 
0011001100110011 
1O10101010101010 
O101010101016101 

g 
MOV BPURUP, 3824 
HALT 

MOV SPWRON, 9824 
MOV aSTBOT. RE 
BIYB #40. SENVM 
BNE PWR? 
MOV SPFMES, RO 
TSTB 3s BBTPS 
BPL WATE 
MOVB (RO)+,asTPB 
BNE WATE 
IMP aeSTART 

.ASCIZ 
<
 te
at

 
—
-
O
 

;SET UP FOR A POWER UP 

;SET UP FOR A POWER FAIL 
;SET UP STACK POINTER 
;SHOULD PRINT? 
;IF NOT: BR 
sGET POWER FAIL MESSG. 
sTTY READY? 
sIF NOT: BR 
sPRINT NEXT CHAR. 
:IF NOT DONE: B&R 
:START PROGRAM AGAIN 

£12>¢15>. POWER FAILURE. <12><15> 
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“RINDEC eS aclutme 2. D4 CFU UTES MAoril 27 72s Oriana EG b FRE ise 
CGARAA. Pi! 5555 SEFERENTE TASLE -- USER 2:MSIL5 

RPRIOR= OCCO0C 424 
AROUND 015064 S44 S437e 
ASL C14Y434 5255 5256 S257 S2b28 
ASL2 O14444 5258 52678 
ASL 3 014462 S270 S271 S27e Seas 
ASLY 014472 S273 Seses 
ASLS 014506 S28s S286 529e8 
ASLE 014516 5287 52968 
ASL? 014S42 5299 5300 3301 5302 53098 

; 014604 $325 $326 5327 53338 
RASRe gies 5328 53378 
ASR3 14636 S341 S342 S343 S348 
ASRY 014646 S344 53538 
ASRS Ot tebs 5356 5357 $358 5364s 
Rare oi iees 5383 53688 . 

Ge ee 5326 +323 $374 $375 6382s 

ares Q00000 424 429 
QUNIT = YoY 431 
AUSHR = 4o4 438 
AVECTI= 424 
aVECTe= 000000 YoY 
Brel 012064 4345 4346 43528 
Ce 012074 4347 43568 

BIC3 gist le 4359 4360 43668 
BISI 12154 4382 4383 4384 43908 
BIS2 012164 4385 43948 
B1S3 012204 4397 4398 4399 44058 
BIT! OV1774 4307 4308 43148 
BlTe 012004 4309 43198 
BIT3 012022 4 4323 43298 
BRCT 91Sie2 Sy2i# S4Sia S4S7% 
BRC1 002350 1228 12348 
BRCe Boe aet 1229 12398 
BRC3 1241 12478 
BRH 015074 S4¥2ee 86S4428 
BRNI 002230 1134 11408 
BRNe 062240 1135 11458 
BRNO 002250 1147 11538 
BRTAB 015332 S419 S4988 
SRVI 002300 1181 11878 
BRV2 002310 1182 11928 
BRV3 002320 1194 12008 

Bees Bae1Sa 1008 «10988 
BRZ3 ieee 1109 11068 
BRI 000572 S04 S108 
BR2 000602 50S S14e 
BR3 0006 14 S15 S238 
BRY S24 5308 
BRS 000632 52S S348 
cc 015070 S4e4e S4e6e S4#408 
CLR ot 4563 4564 4665 4S7 14% 
CMP I 13364 4869 4870 48768 
Ce 013374 4871 4Be08 
cmp? 013416 4884 4885 48918 



wl tt awe 42 04 SPU TEST MACri) 27.732) Se-oC 7-75 d4:T) SRae <5: 
wabanien ©, 5555 REFERENCE “ABLE -- USER SYMBOLS 

IMPs Niasteb 4886 48958 
MPS 0134S2 6999 4900 499) 32078 
MP6 013462 +902 49110 
oMP?7 013502 4914 4915 49218 
20M} 013¢4e 4937 4938 4S44 a 
CONT O1Si24 S432 S436 S4S28 
CECI Ole3be 44a6 4487 44988 44 dys 
DECe 012372 4489 44988 
DEC3 Gie406 4S01 4502 45088 
DECY Ole41£ 4503 4Slee 
DELS Ole432 4515 4516 4S2c8 
o£ CE Ole44e2 4517 45268 
DEC? O12464 4530 4$31 4532 45288 
NM 1 005536 2707 27158 
ONM2 oosssSe 2716 e7cus 
DNA 90S570 2726 27348 
DNMY == OOS & 1 2738 27468 
DOPBeR O0Bb2le 2977 29858 
DOPBeB 006270 3015S 30238 
DOPOA 005370 2621 26398 
DOPOB OOS414 2644 ebSea 
DOPOC Ki] 2655 26638 
O0P00 005464 2670 cb78t 
DOP 1 2869 e8778 
DOP2 006 136 2937 2945s 
DOPY 006516 3134 31468 
DOPS 3172 31848 
EOP! 015300 S467 S488e 
ER 915106 5418 S433 5435 S447 8 
GCAGIN 015274 5481 548748 
IJMP 011100 4031 4O348 
TIMPY 010652 3956 39898 3973 
IMPS) = 011042 4017 40208 
INCI 012244 4433 4434 4YUD s 
INC2 Ole2S4 4435 YYW g 
INC3 012276 4448 444g 4459 44568 
INC4 012306 445) 44618 
NCS Ole3e2 4464 4465 4471% 
JMPCK = O11102 3934 4034 40368 
IMPSEQ Olil2e oage* aay 3957% 3961 3970% 3982 399e# 3995 400S* 4008 4018% 4022 4¥C32% 

JMPe2 0106S4 3936 29618 
JMP2A 86010672 3%2 39708 
IMP 010602 39388 397i 
JMP3A 010620 3939 33478 
JMP38 010640 3948 39568 
JMPY 010704 3359 39738 
JMPYA =: 010722 3974 39828 
JMP4YB 0010742 3983 39918 
JMPS 011010 3991 4008s 
JNPSA 011030 4009 40178 
JMPG& 010754 39988 4029 
JMPEA 810774 39% 4004s 
IMP7 OL1044 4004 4O2ec8 
-4P7A 869011064 4023 40218 
SSPCK = 1554 4195 41988 
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i TSRCKA 911550 $192 41958 
JSRCKL 011872 407! 4} 42Chs 
JSRSEG = 01:552 ie i086 4194e 4107 4125# 4129 414i8 4145 

JSRO 111 4 8 
JSR1 Bit 138 Mi 49738 
JSRIA = 011164 408ie 44109 
JSR2 011254 4074 41078 4131 
J 11304 4108 4] g 4ile 41198 
J ll Py 4114 41238 
J lll 40868 4126 
JSR3A Gtica 4087 4089 4091 4093 41008 
JSR O11 4095 41048 
J O11 4088 410S 41298 
J 011954 4130 413978 
J Gt 4 4132 4i418 
J 11442 4342 4l6le 4165 4181 
J 011466 4162 4164 4i7le 
J 011476 4166 41758 
JSR6 011376 414S8 4163 4194 
JSRBA 011422 4146 4148 41SSa 
JSREAD O11S46 4149 4176 41948 4200 
JSR6B 011432 4150 41598 
JSR? 011510 4147 4160 41798 

|} JSR7A 011526 4180 41678 
JSR7B 43=- 011536 4182 41918 
MOV 1 011704 4269 4270 4O7b8 
mMOVe 011714 4271 4281s 
MOV3 911732 4264 4 42918 

| MSG 01S31e2 S475 SH938 
NBR 015100 S43ex S435" S444s 

'NEGI 013240 4813 4814 4815 4Bels 
NEG2 013250 4816 48258 
NEG3 013272 4829 4830 4831 48378 
NEGY 01330e 4832 46418 
NEGS 013322 4¥g4s 4B4S 4B47 48538 
PASSPT 015310 491% S469% S49c48 
PC =%000007 483 S439% = S443 SH¥S S483# 
PFMES 015504 SS40 SS478 

= 177776 4068 874% §75 892% 893 9104 911 928% 
PWRON 015426 489 55338 5536 
PURUP 015436 §S33 55368 
PWR 01SS00 $539 554Ss8 
REG1 001216 7398 740 
REG2 0012Se 7598 760 
REG2AR 001274 756 761 7708 
REG3 001316 7798 780 
REGY 0013Se 7998 800 
REGS 001406 8198 820 
RE GE 001442 8398 840 
RESTRT 000S2e 49248 S487 
ROL 1 O1L4124 5118 5119 5120 Sicbs 
ROL2 014134 Slel 51308 
ROL3 014152 §133 5134 5135 Si4ls 
POLY 014162 5136 51458 
ROLS 014176 $148 5149 Sisss 
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ROL6 014206 5150 51898 
RIL? 01423C S1$2 5153 S164 ci7ts 
ROR] 014272 $197 5188 51893 S19cs 
ROR2 014302 g190 81998 : 
ROR3 014220 £202 S203 S204 Seics 
RORY 014330 $205 Sclde 
RORS 014345 Se: 5218 $219 Seccs 
RORG 014356 S220 S2298 
ROR? 01437e S23e $233 52398 . . 
ROTX 00771C 3545 35478 3551 35648 3679 3581*% 368: sr08t# 3609 2613 
ROTXAD 910034 3609% 3611% 36248 
ROTOA 007026 3276 3277 32848 
ROTOB 007036 3279 22888 - 
ROTOC 007060 3291 3292 32998 
ROT:A 007126 3324 3325 33328 
ROTIB 907136 33¢7 33368 
ROTIC 007162 33393 3340 33478 

‘ROTIO 007172 334e 33518 
ROTIE  O07222 3356 3357 33648 
ROTCA 007274 3387 3389 33978 
ROT2B 007304 3392 34018 
ROT2C 007334 3405 3407 34148 
ROTED 007344 3409 34188 
ROT2E O07400 3423 3425 34338 
ROT3A OO7446 3455 34628 
ROT3B 007456 3457 34668 
ROT3C 007504 3469 34768 
ROT3C 007514 3471 34808 
ROTSE 07542 348334508 
ROTH 007616 3514 3516 35238 
ROTS 007700 3S44 3550 3552- 35598 
ROTE 007750 3582 35898 
RCT? 0i0024 3607 3612 36198 
RTS] 011640 4228 42358 
RO =%000000 665* 656 683% 684 701% 792 719% 720 1294# = =1303% 13904% 1313% 

1341# 1351# 1354% 1356# 1357% 1381% 13908 1392 1418% 1419% 1428" 1431s 
14574 «1498 = 459% = 1468) =—1470e = 1472e §=1500% 1501% 150e#  i503% 1S04% 1513% 
1S15* 1516% iS18% iS46*% i547% 1S48% 1549 1550% 1551% {560% 1S561# 156e% 
1S565* 1566 1594% 1595% 1596 1597% 1598% 1599% 1608% 1609% 1610%  i6le# 
1636% 1637% 1638% 1639% 1640% i641% l64e# 1651 1652#  1653% i1654%  1655% 
1658 1690 1691% 169e% 1693" 1694*% 1703% 170N% 1705% 1707% 740% 1741s 
1791% 1792% 1793% 1794% 8 1795# 1796% 1805* 1806% 1807% 1808%  1809%  1810% 
1830% 1831% 1832% 1839% 184e# i843% 1844% 1846% i847 1858% 1881%  188e% 
1684# 1893% 1894% 1895# 1897% 19¢3% 19204# 19205* 192% 19395% 1937% 1964s 
1966 19678 1976% 1978%  2044# 2047 2076# c077% 2080 2108% 2109% eile 
2l4i# el4e# 2145 e157% 2158% 2161 2189% 2190% 2193 2206 2207%  ee3e% 
eest# 2237 ec4y9e ee58%  eebl Cev4# = ee7S* = 2e99# «88300 8 ec30l# 2302# 2305 
2319% 2345% e346% 2347% e2348% e349 2350 2353 2367 2380 2381 240S% 
e407# 2410 2422 CU4he = CHY7e# = CHNBH CCHS = eHSO# = -2h453 e46S# 2466%  c490# 
2e492% P493% 2496 eS08* 2S53e% 2533% 2534s 2eS35*# 2S38 2eSS0# 2S73% 2eS74e 
2600 e602 2603 e6e9# 2630 2639%  e640#  eb4e e6Se 2663% 2664% 2667 
2678 e703% 2706 2715 e7e4# =§=—2725 e734# = 2735% 2737 2747 2771% 27728 
2799 e800 c801* 2803 eBe8e 2829% e830 2833 eB61% cBbex  e863%  e2Bb4* 
2877% 2878 e90e# 2903% 2907% 2908 293e% 2933% 2e934# 2925 2S4S*# 2946% 
2973% 2974 2975* 3008* 3010* 3011%  30)e* 3013 2023 3024 3050+ 3051# 
3077%  3078% 3079 3104# 3105* 3106 3138% 3136 3137 3138 3139 3140 
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3174 3175 3176 317? 3178 
3245 3246 3247 3248 3273% 
3337% 3338% 3351# 2352% 3353% 
S404# 34HO8# 3419# 3419% 3420% 
3553 3640%  3641% 3650 3675 
3807% 3817 3848 3849* 3850 
3971% 3972 3973 3991% 3993 
4094 4I26# 8 4127 414ee = 4143 
4°83% 4303 4306 4321 441s 
4447% 4469 4483" 448S*  4S00# 
4624a 4658% 4669% 4671% 4685% 
4809% 48lex 4482S 4ese  4BY1« 
4913 4933% 4936% 4967%  4970% 
S067% So80* S083 Sil4*# 5S117% 
Seale 5251% SeS4* Se69x Seets 
S371% S376 SH19% S422 S475% 

"00990! 737% 739% 4O76% 4O77% 4078% 
4160% 4163 4177% 4181 4192# 

“09000 4YB2k 493% S00* S01 Sil# 
563 S73 S74% 581% 582 
629* 630% 661% 662 672% 
709% 716% 717 726% 727% 
766% 767% 76B% 770% 774% 
81S 826% 827% 834% 835 
§99% 900% 907% 908 917% 
971% 978% 379 989% 990% 
1039 1040% 1047% 1048 10S9# 
1129 114]% 1142e 1154% 1195% 
1235* 1236% 1248 1249% 1291% 
1338 1347% 1348% 1364# 1365# 
14eS* 14ebe 143988 1499% 1453 
1Si1# 1525* 15e6# 1543 1544 
ig2e0# 621% 1633% 1634 1648% 
171S® 1734 1735 1749% =:1750 
1827% 1828 1839% 1840%  1855% 
1921 1932e% 1933% 1944%  194S# 
e0li% e20lee e024 e20ede  2041% 
2106 elec ele3% 2137% 2138 
ecl3# ecelue  2229% 2230 eckbs 
2297 231S# e316 e3eS*  232b% 
e402# 2403 2419% 24e0% cee 
2488 eS0S* cSObe ecSl4#  2515% 
2583% eS84#  2597% 2598 2610% 
2661% 675% cb67b% ec686%  2b87% 
2e749% = e744e 8 2753% e754% 27 6B% 
e826 e839% e840 e8S8% 2853 
29e9* 2930 es4ee e943 295e% 
3006 30e0% 3021%  3030%  3031% 
3100* 310) 3ile# 9119% 31324 
3209 Seeee 3ee3% 3240% 3241 
3317% 3318 3333% 3334% 3348% 
S416# 434% 3435% 3449% 3450 
3Se4 3525 354% 3543 3560% 
3621% 3637% 3638 3647% 3648% 
3711% 37128 3720% 3721%  3736% 
3785 3802# 3803 3814*  3815% 



~ ah hte 

Ln 

RS =.@00005 
RE = 000008 

leo = =~gn0007 
;SBC1 913756 
Seco «013766 
SBC3. «sO 4004 
Secu 14014 
sacs = O14032 
SBCh SS CO14DNE 
GBC? —s«O14Obe 
S80 «sb 
sp2Ssi«éOP 10 
segs 10334 
585s O42 
Spsa = s«OL0M14 
Spex  OLON32 
SBEXAD O10434 
cae. OIQN74 
SEX O1OSO4 
S87 sO 0644 
S7x -o106s4 
SB7xXAD 10556 
SCOPE = OOO24G 
SETBR  OLY?EO 
Sercc 015000 
SETUP. «14742 
SET2BR O1SOSO 
CHL i4 
SHR = 002120 
SNMBOA OONI72 
SNMBIA 004276 

24 CPU TEST 

3890s 
3989% 
4101% 
4208# 
4300% 
4376 
44BOH 
45738 
46668 
4744 
4egus 
4921 
S031% 
5128 
S2cbs 
5311s 
S447# 
777% 
797% 

2575% 
2655% 

3891+ 
4O01# 
¥10e# 
42238 
4301 

: MACYS er (722) 
T5255 REFERENCE TABLE -- USER SYMBOLS 

3933 
WOLYe 
alel# 
42328 
4316%+ 
4YYOR# 
4495 % 
4595% 
4681% 
47 73% 
4863 
Y964% 
50494 
S1S6% 
Se41s 
5.334% 
S465% 
SuSce 
1738% 
2601% 
2668% 
2747 
2867% 
S423 
5429% 
837% 

So4ub8 

S06i# 

50768 

3829 

K10 
O6-0CT-76 14:01 PAGE 287 

3944% 
4O1S# 
4138% 
4233% 
4330% 
4407% 
409% 
496s 
46944 
4774% 
4877% 
4965S 
S062% 
S1S7% 
Sec4Be 
$335% 
S466 

17939% 
2603% 
e669% 
2773 
2868 

5430 
839% 

S3SS* 
4028% 
41398 
YOuls 
4331% 
44Obs 
4S10% 
46 10% 
4695% 
478B% 
4879% 
49792 
S063% 
S17ex 
S249 
S5350% 
S4ags 

1743% 
2604% 
c678% 
2774% 
2878% 

S4S3% 
873% 

3953% 
4029% 
4156% 
Ye4ex 
4338% 
4427 
4YSe3% 
4611% 
4708% 
4789% 
4892% 
4980% 
S077% 
S173% 
5264s 
$351% 
5490% 

17S2x 
2630% 
2679 
2775% 
2904% 

S4S4% 
4073% 

3954* 
4O42# 
41S7# 
4263% 
4339 
YY | & 
4524s 
4618% 
4709% 
4806% 
4893% 
4994s 
5076% 
S190% 
52ebS* 
S36°* 

1753% 
CbY1¥ 
2cb80% 
2776 
2905% 

S4SS 
4090 

396R 4 
4067% 
41738 
477% 
43954% 
44S7% 
4Su0# 
4639% 
4721% 
4822% 
4909% 
5009% 
S5093% 
5196% 
S280# 
5383% 

1756% 
2643% 
270S# 
2803% 
2907 

5459s 
411i 

3979+ 
4068 
41864 
4278% 
4Y367% 
Y4S8s 
45572 
4694% 
4735% 
4B23% 
492c% 
$010# 
Sllis 
5197 
$e93% 
S384% 

1758% 
eb5°e% 
2706 
2804* 
293S*% 

5460 
4113 
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1 4 148 1578 seit Bos3s8 lee Biba" 2tey 21708 
A 44So 2238 2239 2e4Ss 

462 2240 ec49e 
SNMG 004476 2250 eeS8a 
SNMB2D 004516 2262 2263 2264 22708 
S. ecbS 2e748 
SNMB. 2354 2385 23618 
SNMB IB 700 2356 23658 
SNMB3C OO471E 2368 2369 2370 23768 

30 004726 2371 23808 
pense 2048 2049 2050 20568 

iA 34 2113 2114 ells el2is 
SNMCA = 004372 2194 2195 2196 ee02s 
SNMcB 86 004402 2197 2206s 
SNAQA = O04#60e 2306 2307 2308 23148 
SNM3B = OO461¢ 2309 23188 
SNA = 004776 e411 e4le 24188 
SNMHB 005006 2413 e4ec8 
SNMSA goatee 2454 2455 24618 
SNMSB 70 2456 24658 
SNMGBAR = 00S144 2497 2498 esos 
SNM6B = 005154 2499 25088 
SNM7A = ONS 2eb 2539 2540 2S4b# 
SNM7B 005236 2541 25508 
SOPA 0040S0 2006 20148 . 
SOPB 004070 2003 2016 20¢38 
SOPBOA O02S6e 1382 139908 
SOPBOB 902$72 1391 13988 
SOPBIA 002704 1460 14688 
SOPB1B 002720 1469 1471 14784 
SOPB1C 002764 1505 15138 
SOPB10 00300e 1517 1Se48 
SOPB2A 003136 1600 16088 
SOPBeB 003154 161i 16198 
SOPBeC 9 O032c4 1643 16518 
SOPBeD 003246 1656 16648 
SOPB3A 003376 1744 1752% 
SOPB38 CO342e 1755 1757 17664 
SOPB3C 003470 1797 18058 
SOPE"C 003512 1811 16188 
SOP} 004034 200Se eO14* 20iS*  20c8 
SOPs 004100 2017% 20288 
SOPZ4 003050 1552 15608 
SOPOR 02424 1295 1303% 
SsoPCa = O0e44e 1305 {319t 
SOPOC 002504 1342 13508 
SOPOD Q02eS2eb 13S2 1385 13634 
SOPIA 002630 1420 14288 
SOPIB Q0eb4e 1429 14378 
$0PeB 003070 1563 1S7e8 
SOP3A Q0331e 1695 17038 
SOP3B 003326 1706 17138 
SOP4A 003554 1834 1842s 
sopye 003574 1845 18548 
SOPSA = = 003636 1885 18938 



Mi 8— 
cou "EST MACYAL er (722) O6-0CT-76 14:01 PAGE 289 “MINOEC-11-OGkAR 11 OY gs 
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SOPSB = OC36Se 1896 19038 
SOPER 003716 1927 19358 
SOP68 8003732 1936 19438 
SOP7A 003776 1968 19768 
SOP7B OdyCle 1977 19848 
START 900500 479 4898 SS4S 
STBOT = 000500 4008 481 492 873 4073 4090 411] 4123 4226 5537 
SUB} 013604 4971 4972 49788 
SUB2 013614 4973 49828 
SUB3 01363& 4986 4987 49938 
SUBY 013646 4988 49978 
SUBS 013664 5001 5002 50088 
SUBE 013674 S003 SOies 
SUB? 013714 S015 S016 5017 50238 
SB 1 012646 4625 4626 46328 
SWB2 012e6S6 4627 4636 
SKB3 012674 4639 4640 4641 46478 
TBL1 006536 3135 3136 3137% 3138% 3139% 3140 31568 4 3174% 3175% 3176% 3177# 3178 3183 

310 atk 3192 3193 3211 Sele# 3213% 32l4* 3215% 3216 Se44*# 3245# 3246+ 

TBLe 00&62e 3173 31938 3243 
TESTI  O12560 4586 4587 4588 45948 
TEST2 012578 4589 46984 
TEST3 012606 4602 4603 46098 
TPB = 177566 4088 S478%  SS43* 
TPS == 177564 4078 S476 5541 
TST! oo0ss4 S008 
TST10. =. 001114 Be 68S 6988 
TST100 005724 2798 2805 28258 
TST101 Q0S762 2827 2834 2858# 
TST102 Q06042 2860 2879 28998 
T$T103 006102 2901 2309 29298 
TST104 006154 2931 2347 2965~ 
TST105 006230 2971 2986 30058 
TST106 006306 3007 3025 30468 
TST107 006350 3048 3053 30738 
TST11 «001146 700 703 716% 
TST110 Q0641e 3075 3080 31008 
TST111 QO64S4 3102 3107 31328 
TSTile OO6S4O 3141 31708 
TST113 O06624 3179 32088 
TST114 006710 3210 3217 32408 
TST11S 006774 3242 3249 32708 
TST116 007070 3272 3234 33178 
TST117 007232 3319 3359 33808 
TSTl2 001200 718 7el 7348 
TSTi2e0 007410 3382 3428 34498 
TSTlel g075S2 3451 3485 3507% 
TSTl2e2e O0076e6 35093 3518 354" 
TST122 007712 3554 35768 
TST1e4 007760 3578 3584 36054 
TST1eS5 910036 3614 3637% 
TStl26 010104 3639 3651 36718 
TST127 O10146 3673 3678 36998 
TST13. 001234 736 741 7548 
TST130 O10ee6 3701 3715 37368 
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T$Tl 1027 7 74 37638 
EE bec ae pie) 38028 
TST 104 3818 38448 
TST134 010506 3851 38778 
TST13S 010560 2384 39328 
TST136 O111e4 4037 4067% 
TST137 911602 4201 42238 
TST14 = §=©001300 7748 
TSTINO = Q11656 4225 4236 42638 
TST141 O11742 4265 4286 43008 
TST14¥e = O12032 4302 4324 43384 
TST143 Qlelee 4340 4361 43758 
TSTL4Y = Qle2l4 4377 4400 44Ob 
TSTIYS Ole33e 4408 4466 44808 
TST146 =Q12474 4482 4533 45578 
TSTI47 §OleS3e 4659 4S66 4580% 
TST1S = 901334 776 78! 7948 
TSTiSO O12616 4S82 46C4 46188 
TSTIS1 Qle704 4620 4642 46668 
TST1$2 013070 4668 4729 47438 
TST1S3 013206 4745 4782 48068 
TST1S4H 013332 4808 4848 48628 
TST1SS O13Sle 4864 4916 49308 
TST1S6 013552 4932 4939 4964s 
TST1S? 9137c4 4966 5018 5031 # 
TST16 =©.001370 796 801 8148 
TST160 014072 5033 5086 Sills 
TST161 OL4240 S113 5166 5180# 
TST162 014402 5182 S234 52488 
TST163 O145Se 5250 5304 5318s 
TSTIB4 014732 5320 $377 54168 
TST16S 015172 54658 
TSTi17, = OO 1424 816 821 834% 
TST2 000644 S02 535 S6c8 
TST20 001460 836 841 8708 
TSTel 001520 872 876 8898 
TSTee 001556 891 894 9078 
TST23 001614 909 Sle 9258 
TSTe4 001652 927 930 9588 
TSTeS 001716 960 965 978% 
TSTe& 001774 980 984 934 1007% 
TST27 002034 1009 1014 10278 
TST3 000700 564 568 S818 
TST30 002100 1029 1034 10478 
TST31 2140 1049 10S4 10818 
TST3e 210 1083 1101 Llese 
TST33 Q02260 1130 1148 11758 
TST34 002330 1177 1195 leees 
TST3S Q0e400 1224 leY2 12918 
TST36 OO24S6 1293 1314 13378 
TST37 002536 1339 1358 13788 
TST4 000736 583 587 600% 
TSTYO O0eb0e 1380 1393 14158 
TST4] Se 1417 1432 14938 
TST¥2 002730 1455 1473 14978 
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"ST44 — 0C2100 ‘S45 «1367—s«aS918 
TeT45 | QOR1E4 i893 sletd Ss ieage ne et 
tere © Boas PAs“ ehe bis 
*érép O32 i380 O7EL Sas 
Te78] 17890 ig13s«d Be 
Tera d 1829 «189s 8 
TeTe3 «O02 isso «1s9@)—Ss«19208 
rerey | D037 1922 «1938 = «19618 
ré-E5 QMS CEO 
Tesh © OO OS 2018 «(20M 8 
Tere? OOM I4S 5043 «3051s 20738 
Tere ooigse “e214 64 BGI 
Te7eo OOM 2075 = b0S3Sts«1S 8 
Té"e1 OOM 5107 Blle 1378 
Terbe ONC 51395168 = Bl Bb 
15763 20 5188 5208 «= Banda 
reps ONS 3231 3578 22d68 
TETES OONE30 55985320 Bsus 
TSTee | OOONTNY 5544 5362 «Due 
Tete? 0sa22 540423 
TS? 001062 663652 6808 
Te170 OOSIDE 2u45 247287 
TeT71  OOSI70 Suga «5509 s Bs298 
e772 © Ope2S2 553i 565i 4 Be 70s 
Te173 006306 e722 Be7gOCEG78 
TeT74 = QOSMe 5609 5805 Bebe 
TeT75 90504 5p2g 463] B7GGS 
Te*7e 005630 S72 S7HBSOt«S 7G 
Te77>  QOSbbb 597) S777 «7968 
watt giee40 cy7ee 647779 
WATE © 15464 cule 8542 SSM 
YBR 015104 54338 S436e S4#46s% 
NTAB 015370 ey3p 0s S518 
SAPTHD 000330 ue? 638 
SCPUOP 900325 4398 
SOEVCT 00310 4308 
SENORO 015264 Wig «S473.—=« S438 
SENY 43e8 
SENVH 009321 4368 «SY71~—s S538 ; 
SERN = 900363 3388 «Sil el2w)=S20,)':s«SBd®)=SsCSBLsi‘iS32WOCSMDC*“‘«‘sSAOC*S730=~*«i«‘*S7N@®sC*CSG2—(té«SGN 
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4232 4241 4268 4277 4283 4292 4303 4315 4330 4341 4353 4367 4391 4406 4429 
444 | 4457 4472 4483 4495 4509 4$23 4539 4$72 4595 4610 i854 Mt dee ug8 
4680 4634 4708 4720 4735 4746 4758 4773 4788 4809 48e¢ 4838 4654 486 4 
4880 4892 4908 4922 4933 4945 4967 4979 4994 $009 S024 $034 2 47 2086 2 77 
$0°%e 5114 Sle? 142 S156 $172 $183 5196 Sell Seeb S240 $251 64 93 
5310 $321 5334 S350 5365 5383 S419 S420 S421 S4ee S423 S324 S425 S429 S43e 
$433 S435 5436 S439 S447 S448 S4S3 S458 S475 S480 5489 §$33 $536 $537 S540 

NEG 1304 1356 2015 4812 4828 4844 
NEGe 1470 1516 1610 1655 1756 181lc 1883 2679 

ROL 739 739 779 799 819 839 963 983 10le 3275 3323 3386 3454 3513 3049 
3581 3611 5117 S132 5147 5161 S437 

ROLB 3290 3338 3355 3404 see 3468 3482 
ROR 1032 10S2 5186 5201 S216 5231 
RTS 4229 
SBC 1354 $037 50Se 5067 S083 
sec 1098 1145 1192 1239 204S 2078 2110 2143 2159 2191 2235 2259 2303 2351 2365 

e408 2451 2494 2$36 4266 4281 4304 4319 4342 4356 4379 4394 4461 4484 4512 
4527 4560 4583 4839 462¢ 4635 4670 4723 4747 4762 4776 4810 4842 4881 4912 
4983 4998 5035 5050 S065 5081 $130 S145 $184 $214 S267 S282 S322 5338 $353 

SEC 982 lee? 1350 1353 1430 3274 3289 3336 3354 3421 3453 3481 3Sle 3580 4445 
4498 4857 4935 4969 5160 S230 $253 S297 5370 

SEN 1133 4698 4867 4969 S200 S253 
SEV 1180 5116 
SEZ S23 1086 4431 4683 4827 4897 4935 5013 5116 5160 5200 5230 S297 5370 
SUB 2678 3714 4970 4985 5000 5014 
SWAB 3641 3676 3704 3740 3768 3807 3849 3882 4624 4638 
TST 567 666 875 2047 elle 2193 2305 2350 2380 2381 2410 2422 2453 2496 2538 

514 S23 534 S44 S77 S96 615 633 676 694 7le 730 
750 770 790 810 830 850 885 303 Sel 939 974 993 1003 1023 1043 

1063 1097 111] 1194 1158 1191 1205 1238 1eS2 1303 1313 1323 1350 1368 1390 
1403 1428 L442 1468 1483 {S13 1529 1560 1$77 1608 1624 16S] 1669 1703 1718 
1752 1771 1805 1823 1842 1859 1893 1908 193S 1948 1976 1989 2014 2028 2061 
2093 2leb 2157 2175 2206 2217 2249 2258 2274 2285 2318 2329 2305 2380 2391 
e422 2432 2465 2476 2508 2$18 2550 2560 2587 2614 2639 2652 2663 2678 2690 
2715 2724 2734 2746 2757 2786 2814 2843 2877 2888 2918 2945 2956 2985 2995 
3023 3034 3062 3083 3116 3151] 3189 3226 3258 3288 3304 3336 3351 3369 3401 
3418 3438 3466 3480 3495 3528 3564 3534 3624 3650 3660 3687 3714 3724 3751 
3778 3788 3817 3828 3861 3834 3947 3356 3970 3982 3991 4004 4017 4931 4O46 
4085 4104 4123 414] 4159 4175 4191 4211 4235 4245 4280 4296 4318 4334 4356 
4371 4394 4410 4UYY 4460 4476 4498 4Sl2 4S26 4543 4576 4598 4614 = - 4636 4651 
4683 4697 4711 4723 4739 4761 4776 4792 4825 4841 4858 4880 4895 - 4911 4926 
4949 4982 4997 S012 S027 5050 5065 S080 5096 $130 S145 5159 5176 $199 5214 

EVEN oee erat 5267 S282 S296 5314 §337 5353 5368 5387 S451 S492 

TF 415 41¢ 446 448 S11 S15 S23 $31 $35 S68 587 606 624 667 68S 
703 7el 741 767 781 80! Bel B41 876 894 91R 930 965 984 994 

1014 1034 1054 1088 1097 1101 1135 1144 1148 1182 1191 1195 1229 1238 le4e 
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IFT 

1295 
1468 
1703 
1935 
22th 
2360 
2605 
2734 
2985 
3327 
3518 
3809 
3996 
4168 
4356 
4526 
4714 
4886 
S056 
5214 
5359 
417 

11 04 CPL TEST MACYLL 27( 732) 
Nil 

05-OCT-76 
CROSS REFERENCE TABLE -~- PERMANENT SYMBOLS 

1305 
1505 
i744 
1968 
2240 
2413 
2639 
2746 
3015 
3342 
3584 
3818 
4009 
4175 
4385 
4566 
4729 
4902 
S071 
5229 
5377 
Sil 
685 
B41 

1003 
1208 
1432 
1659 
1898 
21i6 
2329 
2551 
e746 
2947 

1313 
1513 
1752 
1976 
2249 
e422 
2644 
2748 
3023 
3351 
3614 
3851 
4017 
4182 
4394 
4589 

1314 
1519 
1761 
1979 
2250 
2423 
ebSe 
2777 
3025 
3359 
3642 
3884 
4023 
4191 
4400 
4698 
4761 
4916 
5086 
$258 

1342 
15Se 
1797 
2006 
2258 
2456 
2655 
2805 
3053 
3392 
3650 
3939 
4931 
4201 
4435 
4604 
4767 
4939 
Slel 
5267 

535 
71le 
885 

1034 
122 
1473 
1708 
1338 
2165 
2382 
2587 
2777 
2986 
3217 
3466 

1350 
1560 
1805 
e014 
2265 
e465 
2663 
2834 
3080 
3401 
3651 
3947 
4037 
4232 
4444 
4627 
4776 
4973 
5130 
5273 
S44 
721 
894 

1043 
1303 
1483 
1718 
1948 
2175 

14:9) 

1356 
1567 
1813 
2018 
2274 
2467 
2670 
2869 
3107 
S4U9 
3678 
3948 
4081 
4236 
4451 
4636 

PAGE 305 

138e 1390 
1600 1608 
1834 1842 
2051 2083 
2276 2309 
2499 2508 
2678 2681 
2877 2879 
3141 3179 
3418 3428 
3706 3714 
3956 3962 
4095 4104 
4271 4280 
4460 4466 
4642 4674 
4816 4825 
4988 4997 
5145 5150 
5287 5296 

$77 587 
741 750 
9le 9e1 

1063 1097 
1314 1323 
1519 1529 
1761 1771 
1979 1989 
2208 2e17 
2423 2432 
2639 e652 
2814 2834 
3025 3034 
3258 3288 
3495 3518 
3715 3724 
3956 3970 
4191 4201 
4394 4400 
4604 4614 
4825 4841 
5027 5050 
S244 5267 

624 667 
965 984 

1229 1238 
1428 1432 
1651 1659 
1893 1898 
2157 2165 
2356 2365 
2550 2551 
2716 e724 
e945 e947 

1393 
1614 
1845 
2116 
2318 
2509 
2707 
2909 
3217 
3457 
3715 
3970 
4114 
O86 
4489 
4683 
4g32 
S003 
5is9 
5304 
596 
767 
930 

1101 
1350 
1560 
180S 
2014 
2249 
2465 
2663 
2843 
3053 
3294 
3528 
3742 
3982 
4211 
441G 
4636 
4848 
5065 
5282 

685 
994 

1e42 
1460 
1695 
1927 
2197 
e371 
2578 
2726 
e977 
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c8cSS REFESENCE TRSLE -- PERMANENT SYMBOLS 

3053 32380 3107 3141 3179 
3392 3491 09 318 3428 
3650 365i 7g 3706 3714 
3939 3N47 3948 3956 3962 
4031 5037 4081 4909S 4104 
4201 4232 4236 427} 4280 
4435 4444 44 | 4UBD 4466 
+504 4627 4636 4642 4674 
4767 4776 4782 4816 4825 
835 4973 4982 4988 4997 
Siel §130 $136 S145 5150 
S267 $273 S262 S287 $296 

yo? 502 Sil 520 S31 
597 &0e $11 614 616 
§93 695 709 708 711 
757 767 771 776 786 
836 845 849 867 872 
922 327 935 938 9ss 

1909 1019 1022 1024 1029 
1110 1125 113C 1146 1183 
1281 1288 12933 1300 1310 
1398 1402 14le 1417 1425 
1S24 1$28 1S40 1545 1$S7 
i664 1668 1684 1689 1700 
1818 1822 1824 1829 1839 
1943 1947 1958 1963 1973 
2056 2060 2070 2075 2088 
2183 2188 e20e eel3 2216 
e3eS 23e6 2333 ests 228i 
2461 e472 e475 e484 e248 
2583 2586 eSH 2533 2610 
270e e7le 272} 2731 2743 
2822 e827 2839 2B4e 2ess 
eHe 2%e 2355 2966 2971 
3088 306! 3070 3075 308S 
3167 3172 3173 3184 3188 
3284 32983 3303 3314 3319 
S446 3451 3462 3476 3490 
3873 3578 3589 333 3602 
3673 3683 3086 36% 370; 
3784 3787 3739 3804 3805 
3880 3889 3893 3929 3934 
4O4S 4064 4069 49070 4081 
4232 441 4Ouy 4260 426S 
4352 4366 4370 4372 4377 
4452 44QY 4508 4S22 4538 
4615 4620 4632 4647 4651 
4757 4772 4787 479) 4803 
492] 4925 4927 4932 4¥Sy4 
SO46 5061 5076 509! S09s 
$210 S2es $239 S243 Sous 
S364 $382 S386 $413 5418 
298 402 49093 424 500 
S74 S81 S84 Ssu 553 
670 673 680 683 688 

Ce-207-76 «14:01 
Ble 

PASE 3cb 

3279 3288 
3471 3480 
3770 3778 
3982 3983 
4132 414) 
4318 4324 
4503 4$12 
4697 4702 
4848 4871 
5018 SO4) 
$190 $193 
$337 S344 

S39 S64 
632 6S8 
726 729 
736 806 
886 891 
973 975 

1044 1949 
1177 1187 
1334 1339 
1450 1455 
1$88 1S93 
1731 1736 
1875 1880 
1998 2003 
2107 elel 
2e4S 22S 
2396 2353 
2517 eSe6 
e628 2636 
e765 2770 
2884 2887 
rae 5 | 3002 
3102 3lile 
seee 3225 
3364 3368 
35093 38e3 
3619 36e3 
3723 3733 
38¢e7 3841 
3953 3%7 
4137 4155 
4295 4297 
4409 4423 
4589 457] 
4679 4693 
4837 48S3 
4966 4978 
Sle6 S14] 
5278 S232 
S4b2 S467 
sig Sel 
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"34 3? ray 74? 754 7S? 768 
O14 817 824 827 834 837 844 
300 3907 gic 915 918 926 928 
987 999 957 1000 100 1010 1017 
100 108) 1084 1091 1095 1104 1108 
1185 1189 1198 12% leze lees le3e 
13il 1317 1320 1337 1340 1345S 1348 
1415 i4i6 1423 1426 1435 14393 1453 
1511 1S2e 1S26 1543 1S45 15SS 1S58 
1633 £636 1646 1649 1§6e 1666 1687 
1750 1764 1768 1789 179! 1800 1803 
1878 1681 1888 1891 1901 1 1920 
194 1982 1986 e001 2004 2003 ele 
cOS6 2050 2ids 2108 eiigs eles ray 
2204 eell ecl¥ e2e9 ee3e 2e43 2e47 
2e3le 2316 2323 23e6 este 2345 2359 
2420 e426 e429 e443 2446 2459 2463 
2529 2S3e2 2eS44 2s48 2554 2557 2570 
2029 2634 2637 2647 2650 2658 e661 
2719 27ee 2729 e732 2741 e744 e751 
2211 cSeS 2828 2837 2840 2858 286! 
2929 2S40 2N3 2950 2983 2369 
3021 3028 3031 3049 3058 30593 
3132 313¢ 3144 3148 3170 3173 3182 
3285 3270 3273 3e86 3297 3301 
3380 3383 3358 2399 Sle 3416 3431 
3492 35807 3510 3$21 35eS 3542 364S 
3617 3621 3637 40 3645 3648 3054 
3712 3718 3721 3736 3739 3745 3748 
3612 3815 3821 3844 3847 3854 
3545 3351 3954 39S 3968 3977 3980 
49040 4043 4067 4070 4098 4102 
ae 4'99 4204 4208 4223 4226 4233 
4300 4303 4312 4316 43e7 4331 4338 
4392 4403 4407 4HOG 442g 4438 444e 
4596 4519 4520 4524 4S40 4557 
4611 4618 4621] 4630 464S 4649 
4717 472] 4732 4736 4743 4746 4755 
4B23 4835 4839 48S! 4862 4865 
4930 4933 4942 4946 4964 4967 4976 
5934 S044 S046 5059 5063 S074 5078 
$153 5.57 5169 $173 5180 5183 5193 
5251 S261 S265 5276 S280 na SoSH 
S%2 S366 5380 S384 S416 5419 S449 

MACRO 1 398 5387 
MCALL ¥09 
MEXIT ig? 
NUIS” 1 398 QO] 409 4e4 S00 503 
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"O3_E -- PERMANENT SYMBOLS 
1337 «1340 HE 1348 
14260 1435) 1439—s 1453 
1s43 iSH& = sISSS = ISB 
fey tég2s16BBS«CLG BP 
179a—«1P@r enn 1903 
i991 «6180; «= 190 = 1920 
2eoc: 2004 2009 20! 
2108 = 2119» 2123. 2137 
e229 be32 BPN B47 
32h 40 2sHe = 2345 8359 
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1386 .3GS 
14800 i497 
1603 1606 
1715 1734 
1827 1aug 
1545 196] 
2054 2058 
2172 2186 
2279 2e8e 
2388 2402 
2502 2506 
2600 2608 
2700 2703 
2783 27% 
2899 2302 
2982 3005 
3100 3103 
3223 3240 
3345 3349 
3464 3474 
3587 3891 
3684 3699 
3782 3785 
3891 3932 
4Ol2 4015 
4153-4157 
4e74 «4278 
4368 «4375 
4480 4483 
4583 4592 
4691 4695 
4789 4806 
490S 4909 
S010 S02! 
5124 = 5128 
S2e7 $237 
$331 5335 

680 699 
958 978 
14531497 
2105 = 2137 
37% 2825 
3317 3380 

32 4067 
yeb2 «4930 

439464 
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