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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZRSO-C-D 

PRODUCT NAME: RH11-RSO4Y MAINTENANCE MODE DIAGNOSTIC 

DATE CREA‘SD: RUGUST 1976 

MAINTAINER: DIAGNOSTIC GROUP 

Tae INFORMATION IN THIS DOCUMENT JS SUBJECT 10 one WI THOUT 
NOTICE AND SHOULD NOT BE CONSTRUED RS A COMMITMENT DIGITAL 
£QU] T CORPORATION. DIGIT 9 1 PreNT CORPORATION ASSUMES NO 
RE IBILITY FOR ANY T MAY APPEAR 'N THIS Manu. 
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PR INOE 1A OZRSO-C RH11-RSO4 BASIC FUNCTION DIAGNOSTIC PASE 3 
DESCRIPTION 

1. ABSTRACT 

THIS DIAGNOSTIC WILL LET THE OPERATOR SELECT ONE OF TWO MODES OF 
OPERATION. THE OPERATOR MAY SELECT WHICH DRIVE HE WANTS TESTED OR HE 
CAN LET THE PROGRAM SEQUENCE Th«OUGH ALL THE ORIVES ON THE SYSTEM. 

THE FIRST PART OF_ THIS OIAGNOSTIC WILL TEST THE ORIVE REGISTERS 
ASSOCIATED WITH THe DRIVE UNDER TEST. THE PROGRAM WILL ALSO TEST THE 
RH CONTROLLER REGISTERS TO CONFIRM THAT, FOR THE MOST PART, THE 
CONTROLLER IS WORKING CORRECTLY. 

THE SECOND PART OF THIS DIAGNOSTIC WILL TEST THE DRIVE IN “MAINTENANCE 

THE RSOY HAS BEEN DESIGNED WITH BUILT-IN TEST CAPABI 
“MAINTENANCE MODE” TEST CAPABILITY ISOLATES THE OIGITAL ELECTRONICS 
FROM THE PIAL 0G ARNO ALLOWS INDEPENDENT TESTING OF THE DO . 
THE REF AILURES LOCATED ENTIRELY IN THE LOG! 
FROM FAILURES OCCURRING IN THE ANALOG ELECTRONIC 
SUBASSEMBL Y . 

1.1 DESIGN PHILOSOPHY 

ANE 
VERIFY THE TI 

S 

DEC PE -HESHA-A-D) FOR 

2. REQUIREMENTS 

é.1 EQUIPMENT 
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POP-11 WIfH A MINIMUM OF 8K GF MEMORY AND AN RH11 CONTROLLER WITH fA 
RSOW DISK. 
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MAINDEC-11-D2RSD-C 9 RHI1I-RSOY BASIC FUNCTION DIAGNOSTIC 
DESCRIPTION 

2.3 PRELIMINARY PRCGRAMS 

NONE 

3. LOADING PROCEDURE 

JSE STANDARD PROCEDURE FOR ABS TAPES. 

4. STARTING PROCEQURE 

4.1 CONTROL SWITCH SETTINGS 

SEE SECTION S (ALL DCWN FOR WORST CASE TESTING) 

4.2 STARTING ADDRESSES 

4.3 PROGRAM AND/CS OPERATOR ACTION 

LOAC PROGRAM INTO MEMORY USING ABS LOADER. 

STARTING ADDRESSES 

1. STARTING ADDRESS 200 

A. SET SWITCHES (SEE SECTION 5S) 

B. PRESS START 

C. THE PROGRAM WILL TYPE: 

TEST ALL DRIVES? (Y OR N) 

PAGE 6 

PAGE 4 

DO. IF THE OPERATOR TYPES “Y" THE PROGRAM WILL TEST ALL 
RSOY ORIVES ON THE SYSTEM 

E. IF THE OPERATOR TYPES “N” THE PROGRAM WILL TYPE 

TYPE UNIT 8 

THE PROGRAM WILL ONLY TEST THAT ORIVE. 
WILL THEN TYPE: 

THE PROGRAM 
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‘ 214 “ALL ERROR LIGHTS ON SELECTED UNIT SHOULD 
eis BE ON - CHECK - THEN HIT CONT” 
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MAINDEC-11-D2RSO-C RHII-RSOS BASIC FUNCTION DIAGNOSTIC PAGE 
DESCRIPTION 

THE OPERATOR SHOULD CHECK THESE LIGHTS TO MAKE CJRE 
THAT THEY ARE ALL _ON - THEN HIT CONTINUE. THE PROGRAM 
WILL THEN START TESTING THE UNIT THAT WAS SELECTED. 

2. STARTING ADDRESS 220 

A. SET SWITCHES (SEE SECTION S) 

B. PRESS START 

C. THE PROGRAM WILL THEN TEST ALL RSOY ORIVES ON THE 
SYSTEM. 

S. OPERATIONAL SWITCH SETTINGS 

ree eS EE FE re ee cOe Hssae HELIS 
EXISTENCE 3 A HaRDRRRE ER rch REGISTER, ia NOT FOUND A Bae uate 
ShITCH REGISTER LOCATION (SWREG=LOC.176) IS DEFAULTED TO. IF THIS IS 
THE CASE, UPON EXECUTION THE CONTENTS OF THE SWREG ARE DUMPED IN OCTAL 
ON THE CONSOLE TTY AND ANY CHANGES ARE REQUESTED 

(1.E.) SWREXXXXXX NEW= 

POSSIBLE RESPONSES ARE: 

1. <CR> IF NO CHANGES ARE TO BE MADE. 

2. 6 DIGITS 0-7 TO REPRESENT IN OCTAL THE NEW SWITCH 
REGISTER VALUE; LAST DIGIT FOLLOWED BY 

3. fU TO ALLOW REENTERING VALUE IF ERROR IS 
COMMITTED KEYING IN SWREG VALUE. 

BUILT INTO THE PROGRAM IS THE ABILITY TO DYNAMICALLY CHANGE THE 
CONTENTS OF SWREG DURING PROGRAM EXECUTION. BY STRIKING tG (CNTL G) 
ON CONSOLE TTY THE OPERATOR SETS A REQUEST FLAG TO CHANGE THE CONTENTS 
OF SWREG, WHICH IS PROCESSED IN KEY AREAS OF THE PROGRAM CODE (IE) 
ERROR ROUTINES, AFTER HALTS END OF PASS, AND OTHER APPLICABLE AREAS. 

SWITCH SETTINGS ARE: 

SWC1S>) = 1..... HALT ON ERROR 
SWil4> = li... LOOP ON TEST 
SW(13> = 1 ..... INHIRIT TYPEQUTS 
SWile> = 1 ..... TYPEOUT ALL ERRORS IN DATA COMPARE ROUTINE 
SWill) = 1 ..... RUN MAINTENANCE MODE VERIFY TEST 
SWO10> = 1..... BELL ON ERROR 

ee BELL ON PASS COMPLETE 

un
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e7e SWcO9> = 1 ..... LOOP ON ERROR 
273 = SW<08> =1..... LOOP ON TEST IN Si¢7:0) 
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MAINDEC-11-DZRSD-C RH11-RSOY BASIC FUNCTION DIAGNOSTIC PAGE 6 
DESCRIPTION 

S.1 SUBROUTINE ABSTRACTS 

THIS PROGRAM USES TRAP INSTRUCTIONS TO EXECUTE CLOCKING AND REGISTER 
CHECKING. THE TRAP INSTRUCTIONS THAT WE USED, ARE LISTED BELOW WITH A 
BREIF DESCRIPTION OF WHAT EACH ONE DOES. 

S.1.1 CLROK 

TRAPS TO A TAG CALLED “.CLROK”. THIS ROUTINE CLEARS ALL REGISTERS BY 
SETTING THE “CLEAR BIT” IN RSCS2. (MOV84O, @RHCS2) THE NUMBER OF THE 
UNIT UNDER TEST IS THEN RELOADED INTO RSCS2 AND THE PROGRAM RETURNS TO 
THE NEXT INSTRUCTION FOLLOWING THE CLROK INSTRUCTION. 

S.1.2 MROMD 

TRAPS TO A TAG CALLSD ”.MRDMD”. THIS ROUTINE PUTS THE DRIVE _ INTO 
MAINTENANCE MODE BY LOADING 8000001 INTO RSMR AND THEN RETURNS TO THE 
NEXT INSTRUCTION FOLLOWING THE MROMD INSTRUCTION. 

S.1.3 MRINT 

TRAPS TO A TAG CALLED “.MRINT”. CLOCKS THE MAINTENANCE REGISTER TWICE 
WITH AN 11 AND A 1 AND RETURNS TO THE NEXT INSTRUCTION FOLLOWING THE 
MRINT INSTRUCTION. 

5.1.4 MRIND 

TRAPS TO A TAG CALLED “™.MRIND”. CLOCKS AN INDEX PULSE INTO THE 
MAINTENANCE REGISTER THEN RETURNS TO THE NEXT INSTRUCTION FOLLCWING 
THE MRINO INSTRUCTION. 

5.1.5 MRCLK 

TRAPS TO A TAG CALLED “.MRCLK”. CLOCKS THE MAINTENANCE REGISTER WITH 
AN 1 AND A i UPDATES THE CLOCK COUNTER, AND THEN RETURNS TO THE NEXT 
INSTRUCTION FOLLOWING THE MRCGLK INSTRUCTION. 

5.1.6 MRCK 

TRAPS TO A TAG CALLED ".MRCK". THIS ROUTINE CHECKS THE MAINTENANCE 
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330 REGISTER TO EQUAL THE VALUE FOLLOWING THE MRCK INSTRUCTION. IF THE 
331 MAINTENANCE REGISTER DOES NOT COMPARE, THE PROGRAM RETURNS Tu THE 

at 
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332 MAINDEC-11-DZRSD-C RHJ1-RSOY BASIC FUNCTION DIAGNOSTIC PAGE 7 
333 DESCRIPTION 

335 
336 "HLT" INSTRUCTION FOLLOWING THE CORRECT VALUE AND PRINTS OUT THE 
337 ERROR. IF THE MAINTENANCE REGISTER IS CORRECT, THE PROGRAM Re TURNS TO 
338 THE INSTRUCTION FOLLOWING THE “HLT” INSTRUCTION. 

340 
341 
is 5.1.7 DOSCK 

344 TRAPS TO A TAG CALLED ”.DSCK". THIS ROUTINE CHECKS THE DRIVE STATUS 
aie REGISTER AND WORKS THE SAME WAY AS THE MRCK ROUTINE. 

347 
348 
av S.1.8 XBIT 

3$1 TRAPS 10 A TAG CALLED ”.XBIT". THIS ROUTINE GETS THE TWO DATA BITS 
THAT ARE CURRENTLY BEING WRITTEN FROM THE DATA BUFFER IN CORE AND 
STORES ONE BIT IN A_ LOCATION CALLED NOWOD AND THE OTHER BIT IN 
LOCATION NOWEV. THE PREVIOUS CONTENST OF NOWOD AND NOWEV ARE STORED 
IN LASTOO AND LASTEV, RESPECITVELY. THIS INFORMATION IS USED BY THE 
CLKD1 AND CLKD2 RO{TINES TO DETERMINE THE CORRECT STATES OF THE MwWDB 
(BIT 12) AND MWOT (BIT 14) IN BITS IN RSNR WHEN WRITING. THIS ROUTINE 
MAKES BITS 16 AND 17 OF EACH DATA WORD (RSOY WRITES 18 BIT WORDS) 
CO Re icTean PROGRAM RETURNS TO THE NEXT INSTRUCTION FOLLOWING THE 

S.1.9 CLKD1 AND CLKDe 

TRAPS TO LOCATIONS “.CLKD1” AND “.CLKD2". THESE TWO ROUTINES USE THE 
DATA BITS RECEIVED FROM THE XBIT ROUTINE TO DETERMINE THE CORRECT 
STATES OF MWDB (BIT 12) AND MWDT (BIT 14) IN RSMR WHEN WRITING. THESE 
ROUTINES ALSO CALCULATE THE CORRECT STATES OF THE CRCW, S38, AND LSR 
BITS IN RSMR AND DOES A COMPARE FOR THE CORRECT ANSWER. ' IF THE 
MAINTENANCE REGISTER DOES NOT COMPARE, THE PROGRAM RETURNS TO THE 
"HLT" INSTRUCTION FOLLOWING THE TRAP AND TYPES OUT THE ERROR. IF THE 
MAINTENANCE REGISTER WAS CORRECT, THE PROGRAM RETURNS TO THE NEXT 
INSTRUCTION FOLLOWING THE “HLT.” 

5.1.10 RBIT 

TRAPS TOA TAG CALLED “.RBIT”. THIS ROUTINE GETS THE TWO DATA BITS 
THAT. ARE CURRENTLY BEING “READ” FROM THE DISK FROM THE INBUF DATA 
TABLE IN CORE AND STORES ONE BIT IN A LOCATION CALLED NOWOD AND THE 
OTHER BIT IN LOCATION NOWEV. THE PROGRAM THEN RETURNSNIO THE NEXT 
INSTRUCTION FOLLOWING THE RBIT INSTRUCTION. \ S
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388 
389 S.1.11 CLKR1 AND CLKRe ~ 
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MAINDEC-11-DZRSD-C RH11-RSOY BASIC FUNCTION DIAGNOSTIC PAGE 8 
DESCRIPTION 

TRAPS TO LOCATIONS “.CLKR1" AND ".CLKRe”. THESE TWO ROUTINES USING 
THE DATA BITS RECRIVED FROM THE RBIT ROUTINE SET AND CLEAR THE MRDB 
(BIT 2) AND MROT (BIT S) BITS IN RSMR IN THE PROPER SEQUENCE 
CORRESPONDING TO THE DATA PATTERN WHICH IS BEING “READ”. THESE 
ROUTINES ALSO CALCULATE THE CORRECT STATES OF THE CRCW AND SB BITS IN 
RSMR_ AND DOES A COMPARE FOR THE CORRECT ANSWER. IF THE MAINTENANCE 
REGISTER DOES NOT COMPARE, THE PROGRAM RETURNS TO THE “HLT” 
INSTRUCTION FOLLOWING THE TRAP AND TYPES OUT THE ERROR. IF THE 
MAINTENANCE REGISTER WAS CORRECT, THE PROGRAM RETURNS TO THE NEXT 
INSTRUCTION FOLLOWING THE HLT. 

5.1.12 SCOPE 

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST IN THE INSTRUCTION 
SECTION. IT RECORDS THE STARTING ADDRESS OF ERCH SUBTEST AS IT_IS 
BEING ENTERED IN LOCATION “LAD”. IF A SCOPE LOOP IS REQUESTED, THE 
CURRENT SUSTEST WILL BE LOOPED UPON. THE CONTEN™S OF LAD MAY BE USED 
TO DETERMINE THE LAST SUBTEST SUCCESSFULLY COMPLETED. 

S.1.13 HLT 

THIS ROUTINE PRINTS OUT AN ERROR MESSAGE (SEE 6.1). TO INHIBIT 
TYPEOUTS, PUT SW<13> ON A 1. 

5.1.14 TRAPCATCHER 

A ”.42" - “HALT” SEQUENCE IS REPEATED FROM O - 776 10 CATCH ANY 
UNEXPECTED TRAPS. THUS ANY UNEXPECTED TRAPS OR INTERUPTS WILL HALT AT 
THE VECTOR + e. 

6. ERRORS 

6.1 ERROR PRINTOUT 

THE FORMAT IS AS FOLLOWS: 

AOR CSI = ----- CS2 = ----- ER = ----- 
GOOD = ----- BAD = ----- 

WHERE : 

CS1,CS2,ER ETC. = RH11/RSOY REGISTERS. 
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EXPECTED DATA. 
DATA RECEIVED. 
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pated Nace RALI-REDe «BASIC FUNCTION DIAGNOSTIC PAGE 9 

TO FIND TWE FAILING TEST, LOOK AT THE LISTING ABOVE THE ADORESS TYPED. 

&.2 ERROR RECOVERY 

RESTAFY at 200 OR AY 220 

7. RESTRICTIONS 

NONE 

B. "CSCELLANEOUS 

8.1 EXECUTION TIME 

A BELL WILL RING WITHIN ONE AND A HALF MINUTES WITH ALL SWITCHES DOWN. 

8.2 STACK POINTER 

STACK IS INITALLY SET TO SOO 

9. TEST DESCRIPTION 

1. TEST FOR ONLINE ORIVES 

SEY ERROR BITS IN RSER. THIS CAUSES ATTENTION SUMMARY BITS 
TO Sey IN RSRS. DO FOR ALL DRIVES. RSAS HAS NOT YET BEEN 

NO BITS IN RSAS SETTING, DRIVE C TESTED. SO IN THE CASE OF 
TED. 1§ 

2. RESET TEST FOR REGISTERS 

SEY ALL RW ts IN RSCS1, RSC 
RSOS AND Reset’ ARO TEST Pel RW BITS fo et 
CLEARED. 

3. SE’ AND CLEAR ALL REGISTERS 

SET ALL RW BITS IN RSCSI, RSCS2, RSBA RSDA 
RSDB AND RSMR AND TEST. SET ALTERNATE BITS AND CHECK’ TO maxt 
SURE BITS ARE NOY TIEC TOGETHER. NOW SET ALL BITS AND CLEAR 
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(MEM TD MAKE SURE AL. CAN SE CLEMRED ONCE SET. 
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MATNOEC-i1-DZRSD-C RH11-RSO4 BASIC FUNCTION DIAGNOSTIC 
DESCRIPTION 

4, 

wn
 

TEST “CLEAR BIT” IN RSCS2 

SET ALL RW BITS IN RSS RSCS2 
RSO8, AND RSMR. CLEAR BIT 
BITS’FOR O IN ALL THe hace REGIS 

TEST DLT AND TRE BITS 

00 A READ FROM THE SILO. THIS SHOULD CAUSE A DLT AMG A TRE 
ERROR BECAUSE THE SILO IS EMPTY. 

CLEAR DLT AND TRE 

CLEAR BY SETTING TRE IN RSCS1 AND TEST. 

LORO RSOB WITH ALL ONES AND ALL ZEROS 

LORO RSOG WITH A WORD OF ZEROS AND A WORD OF ONES. WAIT FOR 
“OR” TO SEY AND THEN CHECK OUTPUT OF SILO. IF OR CID NOY SET 
ERROR MESSAGE APPEARS. 

| RSBA, RSDA, RSER RSW 
rite wn Rscé2. NOW TEST ALL vw 

8. TEST FOR 66 LOCATIONS IN SILO 

§. 

10. 

ll. 

le. 

THIS IS DONE BY PUTTING A BINARY COUNT IN EVERY LOCATION AND 
CHECKING THE OUTPUT FOR 6& WORDS 

TEST OLT ERROR 

THIS °S DONE BY LOADING ‘HE SILO WITH 67 WORDS WITHOUT 
READING ANY OUT. THIS SHOULD CAUSE KX” TO SET. 

FLOAT A "1" AND A “0” THROUGH THE SILO 

fe REN Coe De SILO METH & bore OF aL THROUGH 
Ste WITH A WORT OF ALL ONES AND 
CHECK THE OUTPUT OF THE SILO 

ier 8 CORRECT ANSHER 

TEST PROGRAM INTERRUPT 

THE PROGRAM FORCES A INTERRUPT BY MOVING A 300 INTO RSCS1. 

MAINTENANCE TIMING TEST 

Te E FOLLOWING mis on THe M DISK IS A SINGLE-STEPPED 

1SK SURFACE $1 Gt Te, FSON ni ENTERARCE Teo teteR 
1 ee: pecrie u he Remy ALL oo TSK CLOCK" PULSES 16 
ORIVE nen TIMING LOGIC. WE ARE TESTING THE ENTIRE “TIMING 
TRACK™, INDEX PULSE FUNCTION, RESYNC AREA, SECTOR COUNTER, 

PAGE 10 
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\ 

-PUT DRIVE INTO MAINTENANCE “ODE 
-ASSER* INDEX PULSE TC INITIALIZE ORIVE TIMINs LOGIC. 
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S63 MAINDEC-11-DZRSD-C RH1I-RSO4 BASIC FUNCTION DIAGNOSTIC PAGE 11 
SEY DESCRIPTION 
S6éS 

aps -INDEX PULSE SHOULD CLEAR LOOK-AHEAOD REGISTER. 
S68 -CLOCK TIMING TO STEP THROUGH RESYNC PERIOD. 
S69 -CHECK FOR SECTOR PULSE. 
570 “PERF ORM MAINTENANCE CLOCK OPERATION TO CHECK FOR 64 
$71 SECTOR PULSES 
a7e “Ue, LOOK -AHE AD REGISTER SHOULD NOW POINT TO THE CURRENT 

S74 -REPEAT STEPS TO CLOCK THROUGH ALL THE SECTORS TO CHECK 
SECTOR COUNT. 

13. SECTOR FRACTION TEST 

CLOCK THROUGH AN ENTIRE TRACK IN MAINTENANCE MODE WHILE 
CHECKING FoR Ue Ra fs GRE RATION OF THe LOOK-AHEAD REGISTER 

THE SECTOR 

-INITIALIZE DRIVE AND STEP THROUGH RESYNC AREA. 

TOK“AREAO REGISTER SHOULD = 0 
-STEP_ THROUGH THE PREAMBLE ane RAND SECTOR DATA AREA 

Cath FRET Ons 15 GHence AFTER THE CORRECT NUMBER OF 
MAINTENANCE CLOCKS. 

WHEN THE LAST WORD IS wi TRANSFERRED, SECTOR AND FRACTION 
IS EQUAL 10 7777 NOICATE LAST WORD ON THIS TRACK -- 
HANDLE END OF TRACK SPECIAL OR 'HE LOOK-AHEAD REGISTER WILL 
CLEAR. THE FRACTION BITS IF ANOTHER WORD IS COOKED. RSLA 
SHOULD INDICATE 7700 ON ANOTHER MAINTENANCE CLOC 

14. DISK ILLEGAL FUNCTION TEST 

( N RSER. SENO AN ILLEGAL 
FUNCTION CODE TO THE DRIVE cont REGISTER WITHOUT SETTING 

S T 
SET IN THE DRIVE STATUS REGIS 
ORIVE ERROR REGISTER (RSER ALL ILLEGAL FUNCTION CODES ARE 
CHECKED. 

1S. TEST THE DRIVE NO-OP CODES | AND 21 

THIS IS TESTED WITH AND WITHOUT ERRORS BEING SET TO PROVE 
THAT IT DOESN’ T CHANGE ANYTHING. 

16. DRIVE SEARCH TEST 1 

A DRIVE SEARCH FUNCTION IS GIVEN TO THE ORIVE FOR SECTOR 3. 
(SECTOR 4] IF SECTOR _INTERLEAVING IS ENABLED) THE 
POSITIONING ty PROGRESS BIT (PIP) ANDO THE DRIVE READY BIT 
(ORY) IN THE DRIVE STATUS REGISTER (RSDS) ARE CHECKED. THE 
AODRESS CONFIRM BIT (AC) IS ALSO CHECKED. C
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619 
620 17. DRIVE SEARCH TEST 2 
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MAINDEC-11-DZRSO-C RHI1-RSOY BASIC FUNCTION DIAGNOSTIC PAGE le 
DESCRIPTION SR

E 

THIS TEST INITIALIZES A DRIVE SEARCH FUNCTION FOR SECTOR O 
WHEN THE DRIVE IS CURRENTLY AT THE DESIRED SECTOR, THE SEARCH 
FUNCTION SHOULD NOT BE COMPLETED UNTIL THE DRIVE MAKES A 
COMPLETE REVOLUTION AND REACHES THE BEGINNING OF THE DESIRED 

18. REGISTER MODIFICATION REFUSED TEST 

RMR IN THE DRIVE ERROR REGISTER (RSER) SHOULD SET BY TRYING 
TO MODIFY ONE OF THREE DRIVE REGISTERS wHILE THE DRIVE IS 
BUSY DURING A DRIVE SEARCH FUNCTION. 

1. RSCS1 
2. RSOA 
3. RSER 

TEST THAT RMR DOES NOT SET WHEN MODIFYING THE ATTENTION 
SUMMARY REGISTER (RSAS). 

19. ORIVE SELECT TEST 

THE PROGRAM LOADS A DRIVE REGISTER OF THE DRIVE UNDER TEST 
TC ALL ONES. THE PROGRAM THEN FINDS A NON-EXISTENT DRIVE AND 
TRIES TO LOAD ITS REGISTER hem ALTERNATE ONES AND ZEROS. S
S
R
R
L
G
H
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SA
AR

 
PE

RO
 

VO
T 

649 THIS D CAUSE “NED" TO SET IN RSC THE PROGRAM 
650 RE-SELECTS THE DRIVE UNDER TEST AND CHECKS ITS REGISTER TO 
651 SEE IF IT WAS MODIFIED. IT SHOULD CONTAIN ALL ONES. 

B53 20. MAINTENANCE WRITE TEST 

655 THIS IS AN RSOY DISK MAINTENANCE MODE (SINGLE-STEPPED) SECTOR 
655 WRITE TEST. WE ARE TESTING THE COMPLETE DATA PATH FOR A DATA 
657 TRANSFER TO THE DISK. gMICLER NCODED DATA TO BOTH SURFACES 
658 IS CHEC KeD ALONG WITH CORRECT GENERATION OF THE CRC WORD AT 
659 THE ae SECTOR. INDEX PULSES, RESYNC, TIMING 
a BNO SEETOR PULSES ARE ALSO CHECKED. 

bbe 21. MAINTENANCE PEAO TEST 

664 THIS IS AN RSOY DISK MAINTENANCE MODE (SINGLE-STEPPED) SECTOR 
665 READ TEST. WE ARE TESTING THE COMPLETE DATA PATH FROM THE 
bbb OISK DECODING LOGIC TO CORE MEMORY. (THE PHASE LOCK LOOP IS 
bb? NOT TESTED IN MAINTENANCE MODE.) 

bb3 22. MAINTENANCE MODE DATA WRITE CHECK TEST 

671 A ONE SECTOR TRANSFER IS DONE WITH Q WRITE CHECK FUNCTION. 
WITHIN THE RSOS, A WRITE CHECK FUNCTION IS IDENTICAL TO A 

B73 READ FUNCTION. 

ee 23. MAINTENANCE MODE CRC TEST 1 (NO DCK ERRORS) 

o 
ar
d 
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(HE _RSOY DISK IS SET UP TO READ (IN MAINTENANCE MODE) ONE 
SECTOR OF A SPECIALLY CREATED DATA PATTERN WHICH LEAVES ONL 

| 
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679 MAINDEC-11-OZRSD-C RHII-RSO4 BASIC FUNCTION DIAGNOSTIC PAGE 13 
680 DESCRIPTION 
= 
683 ONE BIT SET IN THE CRC REGISTER PRIOR TO CHECKING THE CRC 
B84 WORD. THE CORRESPONDING CRC WORD IS THEN “READ”. RESULTING 
68S INNO _DCY ERROR, THE DATA PATTERN IS THEN MODIFIED (BY 
586 SHIFTING: AND THE ENTIRE READ SEQUENCE REPEATED UNTIL ALL 16 
687 BITS IN THE CRC REGISTER HAVE BEEN CHECKED. 
689 24. MAINTENANCE MODE CRC TEST 2 (CAUSE DCK ERRORS) 
691 THIS TEST IS SIMILAR TO CRC TEST 1 EXCEPT THAT THE DATA 
692 PATTERN, HAS BEEN MODIFIED 10 LEAVE A SINGLE BIT SET IN THE 
693 CRC REGISTER AFTER BOTH DATA AND CRC WORDS HAVE BEEN "READ". 
694 THIS. CAUSES A OCK ERROR. THE READ SEQUENCE 15 REPEATED 16 
595 TIMES TO TEST THAT EACH BIT IN THE CRC REGISTER CAN CAUSE 
b% DCK ERROR. 
698 25. IGNORE FUNCTION TEST 
700 PUT THE DISK IN MAINTENANCE NODE AND SET ERROR CONDITIONS. IN 
701 THE DRIVE ERROR REGISTER (RSER). TRY 10 START A READ 
702 TRANSFER. THE "GO" BIT IN, RSCEL SHOULD NOT Ger HISSED 
703 TRANSFER ERROR (HXF) SHOULD SET IN RSCS2 WHICH IN TURN SHOULD 
70M CAUSE “TRE” AND "SC* TO SET IN RSCS1. 
70% 26. INVALID ADDRESS TEST 
708 FLOAT A 1 THROUGH THE FOUR SPARE ADDRESS BITS IN THE DISK 
709 AOORESS REGISTER (RSDA). THIS SHOULD CAUSE “IAE™ TO SET IN 
710 THE ERROR REGISTER (RSER) WHEN A READ FUNCTION IS LOADED INTO 
711 RSCS1 WHICH IN TURN SHOULD CAUSE ATTENTION TO SET IN THE 
712 DRIVE STATUS REGISTER (RSDS) AND “TRE AND “SC” TO SET IN THE 
713 CONTROL REGISTER (RSCS1). 
71s 27. DISK OPERATION INCOMPLETE (OPI) ERROR TEST 
717 PUT DISK IN MAINTENANCE MODE AND START A READ CONMNAND. THEN 
718 ISSUE. THREE DISK “INDEX” PULSES TO SIMULATE A COMPLETE 
719 ROTATION OF THIS DISK SURFACE. THE THIRD INDEX PULSE SHOULD 
720 CAUSE OPERATION INCOMPLETE (OPI) TO SET IN THE DRIVE ERROR 
721 REGISTER (RSER) AND “ATA” AND "ERR" IN THE DRIVE STATUS 
722 REGISTER (RSOS). 
723 
¢ 

725 
726 28. PARITY ERROR TEST 
728 SET “PAT” BIT IN RSCS2. WRITE A DRIVE REGISTER. “PAR” 
729 SHOULD SET IN THE DRIVE ERROR REGISTER (RSER) WHICH SHOULD 
730 CAUSE “ATA” TO SET IN RSAS AND 'SC’ TO SET IN RSCS1. 
732 29. MAINTENANCE MODE INTERRUPT TEST 
734 IN THIS TEST THE INTERRUPT ENABLE (1.€.,) BIT IS SET. A TWO 
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735 SECTOR _WRITE COMMAND IS GIVEN. AN “RMR” ERROR IS THEN CAUSED 
736 WHILE THE FIRST SECTOR IS BEING WRITTEN. WHEN THE FUNCTION 
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737 MAINDEC-11-DZRSD-C RH11-RSOY BASIC FUNCTION DIAGNOSTIC PAGE 14 
738 DESCRIPTION 

79 
ca IS COMPLETED, THE DRIVE SHOULD INTERRUPT. 

a3 30. DISK ADDRESS OVERFLOW (AOE) TEST 

74S sft UP TO TRANSFER 2 SECTORS TO THE DISK, STARTING AT TRACK 
746 SECTOR 77 TO CAUSE A DISK ADDRESS OVERFLOW CONDITION. 
747 aso CHECK LAST BLOCK TRANSFER (LBT) BIT TO SET IN THE RSDS 
aug REGISTER. 

se0 31. MAINTENANCE VERIFY TEST 

7S2 THIS TEST WILL ONLY RUN IF SWITCH 11 IS SET IN THE “SWITCH 
753 REGISTER" FOR IT WILL ACTUALLY WRITE DATA ONTO THE DISK. IT 
754 WILL WRITE ONE TRACK OF ALL ONES. THE DRIVE IS THEN PLACED 
755 IN MAINTENANCE MODE_AND IT WILL THEN WRITE ONE SECTOR OF THE 
756 SAME TRACK WITH ALL ZEROS. THE DRIVE IS THEN TAKEN OUT OF 
757 “MAINTENANCE MODE” AND THE TRACK IS THEN READ. THE TRACK 
758 SHOULD CONTAIN ALL ONES. 



MAINDEC-11-DZRSO-C 
DZRSOC.P11 

778 O0004%6 

780 o0000Se2 

783 000174 
784 000176 

787 900290 

oodee0 
791 000226 

793 000232 
794 ~=000240 

10000 
04000 
020000 
010000 
004000 
092000 

o00220 
052737 
000137 

042737 
000772 

NO2 
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000232 

000100 001144 
001234 

000100 001144 

% 

.TITLE MAINDEC-11-DZRSD-C RSI1-RSOY MAINTENANCE MODE DIAGNOSTIC 
“COPYRIGHT 1974, 1975, 1976 DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 
“PROGRAM BY STANLEY HARACKIEWICZ 

: SWITCH USE 

SwiS= 100900 ‘HALT ON ERROR 
Swi4= 40000 ‘LOOP ON TEST 
SWi3= 20000 : INHIBIT ERROR TYPEOUTS 
SWi2= 10000 -TYPEOUT ALL ERRORS IN DATA COMPARE ROUTINE 
SWll= 4000 RUN MAINTENANCE MODE VERIFY TEST 
SW1O= 2000 70 - BELL ON PASS COMPLETE 

1 - BELL ON ERROR 
SW9= 1000 *LOOP ON ERROR 
SWwa= 400 -LOOP ON TEST IN SW<7:0) 

= 0 TRAP CATCHER FROM O - 776 
‘= 46 “HOOKS FOR ACT 11 
SENDAD 
= S2 
BIT14 

= 174 “SOFTWARE SWITCK REGISTER LOCATION 
OLSPREG:0 
SWREG: 0 

= 200 
JMP JeBEGINI 

= 2en 
BIS #8176. FLAG2 -TEST ALL DRIVES 

BEGIN: JMP aeBEGIN 

BEGINI: BIC #8176, FLAG2 sCLEAR MULTI DRIVE FLAG , 
BR BEGIN2 



Bz oe 
C
R
O
R
E
 

SR
EB
 

ae
s 

B
O
w
m
o
a
w
m
n
m
w
o
w
m
 

mo
 

fe
et
 
Pe
 

f—
0 

Pa
w 

be
 

Pe
 

Ha
e 

Bm
 
Pe
 

W
D
O
N
M
U
N
£
 
U
I
E
 
O
 

SO
RR
RP
ER
ER
 

BO3 
RSLI-RSC4Y MAINTENANCE MCDE DIAGNOSTIC MACYI1 27(732) ¢5-SEP-76 09:14 PAGE 28 

= 1 i NTTAL 126 FOR NEWTST 
HLT= EMT SET HLT TO EMT FOR ERROR TYPEOUTS 
PS= 177776 PROCESSOR STATUS 
PSW= PS PROCESSOR STATUS WORD 
BELL= 7 > BELL 
RO= %0 *RO - DEFINE REGISTERS 
Ris 41 sRI 
Re= we *Re 
R3= “3 *R3 
RY¥= “4 7RY 

= 45 2RS 
SP= %& *R6 - STACK POINTER 
PC= 47 :R7 = PROGRAM COUNTER 
BITO= 1 sBIT EQUATES 
BITl= e 
Blv’es 4 
BIT3= 10 
BIT¥= 20 
BITS= 40 
BITé= 100 
PIT7= e200 
BIT8= 400 
BITS= 1000 
BIT10= 2000 
BIT!l= 4000 
BITle= 10000 
siv13= %0 
BIT14¥= OULD 
BIT!1S= 1 

GOod= ~%) -FOR SOCO DPTA 
BAC= “9 ;FOR sAC DATA 
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: gt ER ARE IN THE FIRST cae 15 GROUP IS ALWA'S 
BEB Gg crn eter THE OTHER GROUPS AS,BA.DA, WC AND DS 
TARE IN THE SECO G GROUP. AND LA’ ARE IK THE 3R0 
GROUP. YOU CAN NOT INTERM rk Tepe 3 -R 3. THEY HAVE 
-TO BE TYPED SEPERATELY. 
‘EYAMPLE: HLT 'CS1.AS 8A 
: HLT '¢Si! oT! pg 

2Si=l :CONTROL AND STATUS | 
ER=2 ‘CONTROL AND STATUS ; 
5a=4 -DESIRED AOD 
WC=] : COUNT 
Ba= BUS 
0S=40 DRIVE STATUS 
AS=100 “ATTENTION 
CS2=200 CONTROL AND STATUS RES 
LA=204 : RHE AD 
08=210 “DATA BUFFER 

=220 : MAI 
OT=240 DRIVE TYPE 

BIT ASSIGNMENTS FOR THE REGISTER BITS 

TRE =4CCOC . TRANSFER ERROR CSI 
SC= 100000 :SPECIAL CONDITIONS CS1 
IR=i00 :] READY CS2 
OR=200 : READY CS2 
PGE =2000 : PROGRAM ERROR-CS2 
NED= 10000 i NOM EX STENT DRIVE CS2 
WCE =40000 WRI Ck ERROR-CSe 
Dy T= 190000 -DATA LATE Cs2 

=200 : DRIVE READY OS 
PIP=20000 ;POSL JONING IN PROGRESS 0S 
L8T=°000 “LAST BLOCK TRANSFER-0S 
ERR=40000 “ERROR 1S 
ATA=190000 “ATTENTION ACTIVE-DS 
DAO= 1000 : DISK LOw ERROR-ER 
OCK = 100000 -DATR CHECK EPROR 
BAI=10 : BUS INERERENT INNIBIT 
1£=100 - INTERRUPT INRBLE CS! 
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ee
 

sWORKING LOCATIONS 

001144 FLAG2: 0 ;SECOND FLAG WORD 
001146 LSTEV: 9 ;LAST E T_TRANSFEREG 
eae ees L100: § {LAST 000 BIT TRANS EPED 

11 NOWEV: [PRESENT EVEN BIT BETNG XFEXC! 
ies NOWOO: 9 :BRESENT 000 BIT BEING XFERED 

ut uN: SUNIT enti BEING TESTED 
PBL ies Nee: 8 at RSePARING FOR 8 OF DEVICE 
001166 ONCEE: 9 :OID WE TEST Rey DRIVES 
001170 TIMSV: 9 ;SAVE LOC FOR TIME 

MPRO=172100 :PARTITY REG 
001172 SAVEE: WORK LOC 
001174 MCCNT: 0,0 :MAINT CLOCK COUNT 
001200 WeRC: 0 ;WORK LOC FOR CREATING CRC WORD 
001292 REPT: 9 :REPEAT COUNTER 
001204 REPTI: 0 ;REPEAT COUNTER 
001206 CLKCNT: ZCLOCK COUNTER FOR EACH WORD 
001210 INBIT: 0 ;USED IN CRC CAL ROUTINE 
Oo1e12 WIS: 0 [USED IN CRC CAL ROUTINE 
001214 WORK: 0 
001216 wORKO: 9 
001220 WORKI: 0 
001222 woRK2: 0 
001224 woRYS: 9 
OC: 22h WORKS: 0 
01230 WORKS: 0 
001232 WORKE: 9 
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;CISCRIPTLON OF SITS IN LOCATION ONCEE 

:BITO MEANS FOUND DRIVE 
-BIT} ERROR DO NOT CHANGE ILLEGAL FLINCTION 
B17 F FLAG 
Bir TESTING COOE 21 FLAG 
-BITY T OMY VE 
:BiTS TYPE OUT CLOG CLOCK BOE ae 

1? WRITT T SECOTR 
Bt Te Teaor renting ae 
“BITS FOR INTERLEAVED DRIVE 
“BITIO IST TIME FLAG IN Lee on FRACTION TEST 
BIT 0 TkSeL TEST 
‘BITI2 TYPE COULD NOT FIND NED ONLY ONCE 
:BIT13 TYPE NO MEM ON B PORT ONLY ONCE 
iBITLY OF Do 0- DO We WITH 0 0 -1 DO WCE WITH 1 
;BIT1S MEANS 

;OISCRIPTION OF BITS IN LOCATION FLAGE 

SWITCH FOR RWCLK IN AR REG 
MAINTE NENCE MOE VERIFY TEST 

TE CK TEST FOR CLKR1 ROUTINE 
ST CRC WO IN CRC TES? 
Me iH THROUGH IN CRC TEST 

Per ALL DRIVES 
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900500 SEGIN: Noy 0500 SP oy 
| 8 Bposu8 | Babose Roy 8 FOUR 

te t | & 
Reese aa MOV 8. TRAP 3834 
poo46 000036 MOV #340, 0836 

1 CLR ICN 
001010 CL LAD 

SUSWR 
177677 OO1144 Bic 8177677, FLAG2 
153777 001166 BIC #153777, ONCEE 
000100 o01144 BIT sg1T6, FLAG 

001674 <5 INP JeMULTIT 

001352 TYPE =, .42 
ROLIN 

900131 d260S6 CMPB sa Y, INPUT 
BEQ MUL TIT 

000020 001166 is BIS #BIT4, ONCEE 

001434 TYPE ,.42 
RDOCT 
MOV (6)+_RY 

000010 CMP #10,R4 
a 

001160 MOV RY, UNNUM 
CLR R 
SEC 

2s: RO! R2 
TS1 RY 
BEQ 3S 
DEC RY 
BR 2s 

001162 3S: MOV R2, UNITSV 
001164 MOV Ro: UNCMP 
001169 177360 MOV UNNUM. SRSCS2 
177777 177364 MOV #-1. ORSER 
001534 TYPE +e 

001162 177242 CHP UNTTSV, aRSAS 

177234 MOV BRSAS, BAD 
001162 MOV UNI TSY, GOOD 

HLT 

002324 4g: IMP NOWGO 

25-SEP-76 09:14 PAGE 33 

seer as vO ae SCO #44 

PRT, buf THE WORLD 
:SET EMT VECTOR 
;LOCK_UP 
-SET TRAP VECTOR 
sLOCK ie 
sINIT ICNT 
- INIT LAD 
*SIZE FOR HOWR SWR 

;TEST ALL DRIVES? 
; ASK 

;ASCIZ (15)<12>"TEST ALL DRIVES? (Y OR N) “ 
;TEST FOR YES 
SEP TEST ONLY ONE DRIVE FLAG 
;.ASCIZ “TYPE UNIT 9” 

PCET MORK BIT 
j15 THIS BIT CORRESPOND WITH CORRECT DRIVE 8 

'NO_ TRY AGAIN 
TEST AGAIN 
“SET DRIVE BIT IN UNITSV 
“SET UNIT COMP 
“LOAD DRIVE 
; LORD ERRORS 
;-ASCIZ “ALL ERROR LIGHTS ON SELECTED UNIT SHOULD BE ON 
;WAJT FOR LIGHTS TO BE CHECKED 
;0ID CORRECT ATA SET 

;GET RSAS 
;GET CORRECT AND 
;RSAS=BAD GOOD=CORRECTIONS 
;ATA BIT SHOULD SET FOR ERRORS 

istarr testing 
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;NOW TEST FOR DRIVES 

MULTII: MOV #8. .R1 -PUT 8 INTO RI FOR COUNT 
177176 CLR arstse “SET DEVICE T0 ZERO 
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001700 005077 
po1704 777 #177777 «\?7202 TRY: MOV 8-1, JRSER :CAUSE AN ERROR +SETS BIT IN RSAS RES 

1712 ey DEC Ri >D0 A MAXIMUM OF 8 TIMES 
001714 901403 BEQ DVNUM i TESTED FOR ALL DRIVES GET OUT 

17 D507 177160 INC eRscse NCREMENT TORIVE UNIT 
17, : BR RY Hai: TF XT DRIVE 

001724 017737 177166 O01162 DVNUM: MOV ORSAS, UNI TSV 
001732 012737 OO040! 001164 MOV #401, UNCMP oP ye TO CMP WITH UNITSV 
001740 O1e737 900000 001160 MOV #0. UNNUM -PUT O INTO UNIT NO. 
001746 032777 OGe0000 177052 BIT #91713, aSWR ; INHIBIT TYPE QUT? 

10 ; YES 
 ASCIZ_(15)(12>" TESTING UNIT * +2 

B BBITIS,ONCEE § :CLEAR ERROR FLAG 
001164 OO1162 STTEST: BIT UNCMP, UNITSV ils THIS DRIVE on THE SYSTEM 

TR
E 

R R
OR
 

SCR
 U

SE
R 

TRRUNSSS 
88

 ae ie 8 z 
042737 
033737 

002016 O01440 BEQ TRYNX’ 
O0e0e0 013777 001160 1770S4 MOV UNNUM . 3RSC >YES PUT UNIT 8 INTO CS2 
002026 022777 177072 3S: CMP 82, aRSDT “IS THIS A RSOY? 
002034 001404 BEQ 1§ * YES 
002036 Oe2777 000003 177062 CMP #3, ARSDT -IS IT ARSON? 
002044 001025 BNE TRYNX ‘GET A NEW NUMBER 
O0CtH6 032777 Oe0000 176752 1S: BIT #81T13, ISWR ; INHIBIT TYPE QUT? 

O41 O020SY 001020 BNE 4§ “YES 
1042 O020S6 032737 100000 091166 BIT SBITIS,ONCEE § ;ANY ERRORS? 
1043 002064 001404 BEQ Ss : NO 
1044 002065 104402 002072 TYPE |.42 > ASCIZ (15>¢12)«12> 
104S 002076 Ss: 
10% 002076 013746 001160 MOV UNNUM, - (6) =PUT UNNUM ON STACK 
1047 002102 104406 TYPES ; TYPE STACK IN OCTni - SUPRESS 
1048 O02C104 {104402 oOd040 TYPE 40 “TYPE SPACE 
1049 002110 042727 100000 001166 BIC BBITIS,ONCEE § ;CLEAR ERROR FLAG 
1050 002116 OO0S 4g: BR NOWGO :NOW TEST 
1051 O0212e0 032737 000020 001166 ‘JTRYNX: BIT #BIT4, ONCEE ; MULTI DRIVE 
1052 002125 001074 BNE DONEE :NO 
1953 002130 006337 001164 1S: ASL UNCMP “CHECK NEXT BIT FOR DRIVE 
1054 0020134 103403 BCS CHCKDV DID WE TEST ANY REG? 
10SS 002136 005237 001160 INC UNNUM INC UNIT 
1056 9802142 000722 BR STTEST ‘CHECK FOR *NEXT DRIVE 
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OZRSDC.P11 

10S? 002144 032737 000001 001166 <HCKDV: BiT 88170, ONCEE “DID WE TEST ANY DRIVES? 
1058 002152 00106e BNE DONE "YES WE DID TEST A ORIVE 
1089 O02 154 012737 100000 001164 HOV #100000, UNCP iNO DRIVES TESTED, COULD NOT SET 

, ~ 1 

1061 es BF at 176632 BIT BOTT 13, aSWR i NMIBTT vt out? 
1062 002174 001050 BNE 4§ : YES 
1063 903178 91374 001160 MOV UNNUM, - (6) PUT UNNUM ON STACK 
1064 104406 TYPES “TYPE STACK IN OCTAL - SUPRESS 
1068S O0e204 104402 cO0040 TYPE 40 “TYPE SPACE 
1066 002210 104402 002214 TYPE +2 : ASCIZ ©15)><!2>"COULD NOT FIND ORIVE WILL TEST ORIVE O 
1067 012737 000001 001164 MOV bi, UNCMF 
1068 002314 000000 HALT WAIT 
1063 002316 O00402 4g: BR NOWGO ‘TEST DRIVE 0 
1070 O0e 000137 021570 DONEE: JMP DONE GET OUT 

1072 -THIS TEST IS DESIGNED TO TEST THE ABILITY OF RESET 
1073 :TO CLEAR ALL THE RH AND RS REGISTERS 

1075 002324 7 900001 O01166 NOWGO: BIS #8170, ONCEE ;SET FOUND DRIVE FLAG 
1076 013737 025066 001170 MOV TIMES TIMSV “SAVE TIME 
1077 0020340 012737 000001 025065 MOV 81, TIMES “ONLY TEST ONCE 
1078 ; 26 46 HMA HE M96 HE 0696 9 3 A 0 A a aH A EE EEE EE EE EEE EEE EEE EEE 

1079 ‘TEST 1 RESET TEST FOR REGISTERS 
1080  KEREKS PESSSLEARRESEREREELSESRARRERRASREA ERLE RSRRRESE ASHE RLASRE SER EPEESELES 

1081 O023% 1 tST1: SCOPE 
1082 0023S0 012737 000340 177776 MOV 8340, a8PS sLOCK OUT INTERUPTS 
1083 002356 013777 OO1160 176516 MOV *LORO UNIT 8 
1084 002364 012777 177776 176506 MOV #! ,ORSCSL «SET ALL 
1085 O0¢372 012777 177777 1 MOV 8! : “POSSIBLE R/W 
108 O0e400 012777 177777 176502 MOV 8177777, 9RSDA =: BITS IN THESE REGISTERS 
1087 O0C%06 012777 177777 176500 MOV 8177777, ORSER 
1088 O0C414 012777 177777 176502 MOV 8177777, ARIK 
1089 O0e422 012777 177777 176454 MOV 8177777, ARSWC 
1090 OGC430 012777 177737 176444 MOV #177737, aRSCS2 
103) 002436 o0000S RESET -CLEAR ALL BITS IN ALL REG. 

1083 - TEST RSCS2 FOR CLEARED BITS 

1095 O02C440 022777 000100 176434 CMP #100, aRSCS2 -DID THESE BITS GET CLEARED? 
1096 O0cC446 O0140! BEQ +4 YES 
1097 0920450 104200 HLT 'CS2 *(417) SHOULD BE CLEARED IN CS2 
1098 002452 013777 001160 176422 MOV UNNUM. ORSCS2 = : PUT _& OF UNIT IN TEST IN CS2 
1099 O0c460 022777 010600 176424 CMP #10605,8RS0S § :IS DPR AND MOL SET? 
1100 O02%65 001401 BEQ +4 - YES 
1101 002470 104040 HLT 0S “NO WHY NOT? 

1103 -TEST CONTROL ANO STATUS REG 1 
1104 0020472 022777 004200 176400 CMP #4200, JRSCS1 :DID THE READY BIT SET? 
1105 O00¢500 001401 BEQ +4 -YES 
1106 002602 104001 HLT CS} “READY SHOULD BE SET 
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DZRSDC.P11 TST! RESET TEST SOR REGISTERS 

1197 : TEST BUS ADDRESS REGISTER 

1109 002504 005777 176376 TST aRSBA -1$ BA REG. CLEARED 
1113 0925!0 OC140: BEG +4 :YES 
iid O02E12 104020 HLT 'BA SHOULD BE O 

1113 -TEST DISK ADDRESS REGISTER 

i115 002514 00S777 176370 TST 3RSDA -1$ DA CLEARED 
1116 002520 OC1401 BE +4 :Y 
it? O0eS22 104004 HL ion :SHOULD BE O 

1113 - TEST ERROR REG RSER 

1121 002524 005777 176364 TST ORSER sDID RSER CLEAR? 
llee 002530 001401 BEQ +4 tYES 
1123 002532 104002 HLT iER *BITS(1S7015) SHOULD 3£ CLEARED 

112s -TEST RS MAINTENANCE REGISTER 

lle? 002534 032777 000077 176362 BIT 877, ARSMR DID THESE BITS GET CLEARED 
1128 002542 00140} BEQ +4 YES 
1188 002544 104220 HLT ‘MR BITS(77) SHOULD BE 0 

1131 :TEST WC REG IT SHOULD NOT CHANGE 

1133 002546 022777 177777 176330 CMP #177777, aRSWC DID IT CHANGE? 
1134 002554 001401 BEQ +4 : NO 
1135 OG2S55 104010 HLT auc RESET SHOULD NOT MODIFY RSWC 

Hy? “TEST RSAS 

1139 002560 005777 176332 TST JRSAS 1S REG CLEAR 
1140 002564 OO140! BEG +4 : YES 
1141 002566 104100 HLT 1QS :NO 
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MACY11 27(732) RSOY MAINTENANCE MODE DIAGNOSTIC 

CLEAR BIT IN CSe CN ALL THE R/W BITS 
eS-SEP-76 C9:14 PAGE 37 

SRERKEERRERE REE ERALRRREELERRRERG RAE ARLE RRA E ERA RRERSEERARS ESLER EERE ELS 
TEST 2 TEST CLEAR BIT IN CS2 ON ALL THE R/W BITS 
PSST ET ET TTT TTT TTT TTT Te TTT TTT TT TTT TTT TTT ETT TTT TT TTT 

tst2: SCOPE 

177776 TTAGG: MOV #340, a8PS LOCK OUT INTERRUPTS 
176274 MOV UNNI oBSC58 
176064 MOV ite 7 1 ;SET ALL 
176264 MOV 8177777, @RSBA  ; POSSIBLE 
176260 MOV 8177777, 5a : REGISTERS 
176256 MOV #177017, RSER 

Hes ON 
1PPE36 MOV Heer pos 
176236 MOV #71, JRSMR 
176206 MOV 840) ORSCSe -CLEAR ALL BITS 
176200 CHP #106, aRSCS2 i010 THE RIGHT BITS CLEAR? 

HLT itd >(417) SHOULD BE CLEARED IN CS2 
176166 MOV UNNUM,@RSCS2. ss :GET DRIVE NUMBER 
176156 BIT #173877, aRSCS1 i010 ALL BITS GET CLEARED 

HLT iody “NO, ALL BITS SHOULD BE 0 
-TEST BUS AODRESS REGISTER 

TST aRSBA ;1§ BA REG. CLEARED \ 
BEQ +4 “YES ji 
HLT iBA *SHOULD BE 0 

-TEST DISK ADDRESS REGISTER 

TST @RSDA -IS DA CLEARED 
BEG +4 YES 
HLT iBA ‘SHOULD BE O 

TEST ERROR REG RSER 

176140 BIT #177777, , @RSER i010 THESE BITS GET CLEARED 

HLT ‘ER *BITS(157015) SHOULD BE CLEARED 

-TEST RS MAINTENANCE REGISTER 
176136 BIT #77, ARSMR -DID THESE BITS GET CLEARED 

BEQ +4 *YES 
HLT i MR *BITS(77) SHOULD BE O 

TEST WC REG. IT SHOULD NOT CHANGE 
176104 CHP #17777, , aRSHC :0I0 WC CHANGE 

HLT IWC “WHY DID IT CHANGE? 
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1132 
1193 
1199 
1195 003004 
11% 
1197 

i 1 SR 
1201 003016 
1e02 003024 
1203 003032 
1204 003034 
1e0S 003036 
1206 OO3044 

a ee ee ee 
1210 003064 
1e11 003072 
lel2 OO3074 
le13 003076 
1214 
1215 
1216 003100 
1217 003106 
1218 OO3l1le 
1219 003120 
lee0 003122 
leel 
1222 
1223 
1224 
le2eS 003124 
1226 
1227 003126 
12e8 003130 
le29 003136 
1230 003140 
1231 003142 
le32 003150 
1233 003156 
1234 003160 
12e3S 003164 
1236 003170 

TST3 

104400 

LO3 
RS11-RSOY MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) 2S-SEP-76 09:14 PRGE 38 
SET AND CLEAR ALL REGISTERS 

gH HE HE He SE HE HE HE HE HE HE HE HE HE HE HE HE HEME HEHEHE HE HE HE HEHE HE HEE EERE ARERR AE ERE R EEE EEE EEE ERLE ES 
:TEST 3 SET AND CLEAR ALL REGISTERS 
rT ll +1 ela llaieelelaeabiieleieheeheliieleiedeeieicenii 

SCOPE 
;CAN WE SET THE FUNCTION BITS IN THE RSCS1 REG. 
;BITS 7,6,5,4,3,281 

CLROK ; CLEAR ALL RS REG 
001170 O2S5066 MOV TIMSV, TIMES GET TIME 
003576 176054 MOV #3576,0RSCS1 SET DISK FUNCTION BITS 
007776 176046 CHP ie ORCS! BRE HESE BITS SET? 

HLT 1S} :SHOULD = 3776 
002524 176034 MOV #2504, 9RSCS1 SET THESE BITS 
006724 176026 CHP #6724, dRSCS1 iD ID THEY SET 

HLT ies SHOU D 27 : 
0010S2 176014 MOV #10S2,arscs: SET THES 
o05252 176006 CHP Hebe, dRSCS1 ARE THEY AI 

HLT itd) ‘SHOULD = 1252 
TST4: SCOPE 
-CLEAR THE FUNCTION BITS 

043576 175772 MOV #43576, aRSCS1 SET DISK FUNCTION BITS 
175765 CLR aRscs!’ 
004200 175760 chp #4200, @RSCS1 i18 THE READY BIT SET 

HLT ied *RSCS1 SHOULD = 4200 

g, He He He HE HEHE HEE HEE HE HEE EE HH HHH HE HH HE HE HE HE HE EE HEE HE HEE EEE EEE EEE EERE RE EE 

“TEST S TEST RSCS2 
'BBUHEEHEHHEBHHEE EEE GHHEGHE HEBBEN BEEBE BEEBE BEEBE EHH 

TSTS: SCOPE 

RESET “CLEAR WORLD 
000100 175744 CMP #100, aRscse "DID THEY CLEAR? 

BEQ ;YES 
HLT igo :NO 

021037 175732 MOV #21037, 0RSCS2  :SET BITS 21017 
021137 175724 CHP #2137,  @RSCS2 sO1D THESE BITS GET SET 

175716 MOV JRSCS2, BAD 
021137 MOV #21137, G00D sWHAT CS2 SHOULD = 

HLT -CS2 = BAD GOOD = CORRECT ANS 
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OZRSOC.P11 TSTS _—* TEST RSCSe 

1237 003172 012777 O20025 175702 15: MOV #20025,dRSCS2 SET THESE BITS 
1238 003200 022777 O20125 175674 CMP 20125, JRSCSe «= :DID THESE BITS GET SET 
1039 O032e06 01401 BEQ :YES 
1240 003210 104200 HLT iteo NO cSe SHOULD = 20125 
1241 O03212 012777 O0O0le 175662 MOV #12. aRscse LOAD THESE BITS 
1042 003220 022777 OO0Dlie 175654 CMP #112, aRSCS2 ‘DID THESE BITS GET SET IN %S2 
1243 903205 90140 BEQ “YES 
1e44 1042 HLT itde "BAD = CS2 GOOD = CORRECT ANS 
1245 O03232 012777 177777 175642 MOV #-1. aRSCS2 ‘SET BITS 
104% 003040 005077 175636 CLR arsts2 CLEAR THEM 
1047 003044 022777 000100 175630 CMP #100, aRSCS2 DID CLEAR WORK 
1248 0032S2 001401 BEQ +4 - YES 
1049 003254 104200 HLT icse R/W BITS DID NOT CLEAR 
1250 003256 013777 O01160 175616 MOV UNNUM,@RSCS2 ;GET UNIT # 
1251 003264 104400 TST&: SCOPE 
1eb2 -CAN WE SET ALL THE RSBA BITS 

td 

1°54 003266 012777 177777 175612 MOV #177777, 9RSBA  ;SET THE BITS 
1255 003274 002777 177776 175604 CMP #177776, aRSBA iDID THEY SET 
125— 0N3302 001401 BEQ YES 
1257 603394 104020 HLT ipa ‘BITS 17776 SHOULD BE SET 
1258 003306 012777 125252 175572 MOV #125252, aRSBA jSET THESE BITS 
1259 003314 022777 1252052 175564 CMP wiesese, @RSBA ;ARE THEY = 
1260 003322 OO14O! BEQ ;YES 
1261 003304 104020 HLT iba ‘SHOULD BE 125252 
leb2 003326 012777 OSeSe4 17S5S2 MOV #S2524,9RSBA  :SET THESE BITS 
1263 003334 022777 0525204 175544 CMP 52524, ORSBA =; ARE. THEY 
1264 003342 OO140! BEQ YES 
1265 603344 104020 HLT ipa “SHOULD BE S2S24 

1267 003346 104400 TST7: SCOPE 
1268 sFLOAT A 1 THROUGH RSBA 

1270 003350 012701 oo0n02 FLOTBA: MOV #2, G00D -GET A 2 
1271 003354 OO0e4! CLC CLEAR CARRY 
1272 003355 010177 175524 1S: MOV GOOD, 3RSBA ‘FLOAT NUMBER 
1e73 OC 017700 175520 MOV JRSBR, BAD GET BA 
1274 003365 020100 CMP GOOD, BAD - COMPARE BA 
1275 003370 00140! BEQ +4 BA CORRECT 
1276 003372 104000 HLT *BAD=BA GOOD=CORRECT ANS 
1277 003374 006101 ROL GOOD ;ROTATE NUMBER 
1278 003376 103367 BCC 1$ ;LOOP TILL DONE 



MAINDEC-11-DZRSD-C 
DZRSOC.Pil 

1301 

Soo
n S

aL
Ba
RR
OR
RR
 

0 
as
 

ae 
2 

be
 

me 
ee
 

P
U
W
E
W
M
-
O
 

003400 

TSTS 

104400 

012777 
00S077 

8 oO
 

SB
SB
RE
eR
S 

pe
ae
ni
es
 

NO3 
RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC 
TEST RSCS2 

TST10: SCOPE 

;CLEAR THE RSBA REGISTER 

MACY11 27(732) eS-SEP-76 09:14 PAGE 40 

177777 175476 MOV #177777, 3RSBA  ;SET RSBA EQUAL TO ALL ONES 
175472 CLR dRSBA 
175466 TST dRSBA TEST FOR BITO SET IN RSBA (READ ONLY BIT) 

BEG +4 “YES 
HLT iBA * NO 

TST11: SCOPE 

-CAN WE SET ALL BITS IN RSWC REGISTER 

177777 17S4S0 MOV #177777, aRSWC ;SET WC BITS 
177777 175442 CMP #177777, DRSWC =; ARE ALL BITS SzT 

et | oiwe VES 
125252 175430 MOV #125252, dRSWC  ;SET THESE BI7S 
125252 175422 CHP wiesese, ORSWC ARE THEY = 

HLT itd "SHOULD BE 125252 
057525 175410 MOV #52525, aRSWC SET THESE BITS 
0S°3e5 175402 CHP 52525, JRSWC iE THEY = 

HLT ite ‘SHOULD BE 152525 
TST12: SCOPE 

;FLOAT A 1 THROUGH RSWC 

o00001 FLOTWC: MOV #1,G00D -GET P 1 
CLC >CLEAR CARRY 

175362 1S: MOV GOOD, ARSC “FLOAT NUMBER 
175356 MOV ARSE, BAD GET WC 

CMP GOOD, BAD :COMPARE WC 
BEG “WC CORRECT 
HLT ;BAD=WC GOOD=CORRECT ANS 
ROL GO0D *ROTATE NUMBER 
BCC 1$ “LOOP TILL DONE 
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RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC 
TEST RSCS2 

V7777 
175330 
175324 

175226 
17Se22 

HO
M 

o
u
s
 

G
0
 

BO4 

-CLEAR THE WORD COUNT REGISTER 
ts713: SCOPE 

MOV 8177777, aRSWC 
aRSwC 

TST ORSWC 
BEQ +4 

T tWC 
TST14: SCOPE 

:CAN WE SET ALL THE BITS IN THE 

MOV 8177777, aRSDA 
CNP 8177777, ARSDA 
SEQ +4 
HLT ie) 
MOV 8125252, BRSDA 
CMP 8125252, aRSDA 
BEQ +4 

ys, ae 
CMP seeece Roo 
BEO +4 

T ‘DA 
TST1S: SCOPE 

sFLOAT A | THROUGH RSDA 

FLOTDA: HOY #1, GO00 

1S: NOV GO00 , IRSDA 
MOV aRSDA. BAD 
CNP 6000, AAD 
BEG +4 
HLT 
ROL C090 
BCC 1$ 

MACYI! 27(732) 

. 4 

eS-SEP-76 09:14 PAGE 41 

* 

;SET RSWC REGISTER EQUAL TC ALL ONES 

;010 ALL BITS GET CLEARED 
; YES 
= NO 

RSDA REGISTER. 

;SET ALL BITS 
THE BITS SET 
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TEST RSCS2 
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-CAN WE CLEAR THE RSDA REG. 
: SCOPE 

mov 8177777 

T gra 
Q +4 
T DA 
OPE 

CLEAR THE RSER REG 

: 17701 
17701 
4 

ER 

1 Ree 
+4 
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852005 
#52005 

yer) 

‘ER 

#12501 
8ieS01 
4 

'ER 

o
r
 

fe 
J 

t
 

>
 
a
S
 

fea 
Ta 

saga 
3 

BRE 
Skes 

| 
akeus 

oP 
iy 

r] 
yy. 

g 
a 

3a) 
in 

tk 
tn 

a 

¥e 
: 

a 
g Macer SESS? 2 ae 

a abou 
| GORGES & Re 

ees 
CMe a
w
a
k
e
 

eR CR CRESRERR 
Raa 

ee 
bane 

Coe 
oe 

Sere 
Kee 

eo 
eee 

Kote 
Kee 

Deo 
Rete 

eee 
Cee 

Kee 
hee 

et 
Rot 

Doe 
oe 

ee 
bee 

oe 
ho 

Lo 
te 

he 
ee 

he 
r
n
 

Pe 
ae e

y
 



DOY 
"AINDEC-11-O2RS0-< RSLI-RECY MAINTENANCE MODE CIAGNOSTIC MACYLI 27(722, 25-SEP-76 09:14 PAGE 43 
OZRSDC P11 TSTS TEST RScSe 

1387 004032 104400 "S722: SLOPE 

FS poway "77 «177017 = i780S2 MOV 8177017, aRSER  -SET THESE BITS 

i rn ee ver Sheen ‘BEB THEY CLEAR Hb BEES Bier ; ue 
12939 004.354 194002 HLT 'ER “SHOULD = 0 
13a OO4CSS «104400 TS"23: SCOPE 

138 :SET RND CLEAR RSNR 

es RD Bere oe eR, Bed IN EW iee vec 
1400 ae 27 13035 Ret 14 afc 8177700, WORK CUE ad JUNK 
140i OON102 GF2°77 000070 o01e14 CMP 870 , WORK O10 THEY SET 
140g pot 4g Gots BE +4 > YES 
! alle 108 HL inn >SHOULD = 70 
1404 004114 104400 TST24: SCOPE 
4 

1406 116 Ol 175000 MOV 8 “SET BITS 
1497 eis ees 000 sy CLR eer -CLEAR THEM 
1408 O01 0 032777 000077 174766 BIT 877, JRSM :DID THEY CLEAR 
1409 OON136 OC1401 BEQ +4 YES 
1410 OO414O 104220 HUT Tr :] -BITS (77) SHOULD = 0 
aid OOM142 104400 TS72S: SCOPE 

1413 OO4144 012777 O000SO 174752 MOV #S0, ORSMR -SET BITS 

ee ee a w ’ 
1416 Powter ee 001214 CMP 950, WORK “DIG THESE BITS SET 
1417 OOS!7™4 «001401 BEC +4 > YES 
1418 17% 104 HUT mR ‘BITS (SO) SHOULD BE SET 
1419 1 TST2e: SCOPE 

1421 OONZD2 C1 O0ON2D «174714 MOV 820, ARSMR -SET BITS 
142e OON210 017737 174710 O012!4 MOV ORSAR WORK :PUT INTO WORKABLE REG 
1403 OON216 C42737 177700 OOlel4 BIC 8177700, WORK =; CLEAR JUNK 
14 Donce Dey 90002) 001214 CHP 820, WORK ‘DIO THEY SET 
14 O42 1401 BEQ +4 > YES 
1426 TON2 104220 HLT imp “MR SHOULD AT LEAST HAVE A (21) 
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7 O00 BYTE INSTRUCTIONS ON CS1, CS2, WC AND BA 

MAINDEC-11-O2RS0-C RSi 
OZRSOC . P11 Tsve> TES 

1427 ; SSFSLSSSSSSSSSSSSSSSSSSHSESSSSSSSSESSSSESSESERESSSSSSSEESASAS LESSEE ASSESSES 

1 - “EST 27 TEST 000 BYTE INSTRUCTIONS ON CS1, CS2, WC ANO BA 
! = PSSSEKSSRSSLASHSSSSSSSSSSSSSSSESSSSSSSSRESEEL $6554550920509564000050504868 

1430 004236 104400 tsT27: SCOPE 

1% ey BIST: CLROK “CLEAR ALL RS REG 
is es bert QO35bE 174630 MOV 83566 ARCS! :ChaBe cet 

4 5777 DOR7EL LOMA move we erecsie.,  :b0AO BIT Nae Seen Bagi eT OR 
1437 O04 1i~001 Huy 1S} 
1438 112777 000032 37 MOVB = 832 
1439 Pata 2777 UObb3e 174574 np 86632, aRSCS! 
1440 1401 BEG +4 
1wal C0430 19400: HUT C31 -CS1 SHCULD = 6622 

13 004310 104400 TS730: SCOPE 

1445 3 ' 160 174562 GITCS2: MOV C “LOAD UNIT R 
ivi Gab aber 77 m1 188 174554 BIS SA Oe one s2 tro MLL BY S 
144 105077 174604 CLRB soa :CLQ UPPER BYTE 
14a O04732 01370; 001:60 mov UreLM , G00 GET UNIT NO. 

i ee 1 eats Vv see ‘EY CSe 
1451 OO4246 1 CMP BAD , GOOD “1S CS2 CORRECT? 
1 OON3SC: «001401 BEQ +4 : YES 
1453 OO43S2 104000 HLT ‘LOAD BYTE DID NOT WORK 

1485 O04354 104400 TST31: SCOPE 

1457 OON3S5 012777 des2se 174520 BITWC: MOV 825252, RSC =: : LOAD WC 
1458 OON364 112777 174546 MOVB 8377. sRSWCB *LOAD BIT 
1453 32 177652 174504 CMP 81776S2,aRSWC DID IT LOAD? 
1460 Race 001404 BE +4 : YES 
1461 OOWG2 10401 HLT iwe “NO WC SHOULD =177652 
1462 OCYO4 112777 000123 174472 MOVB #123, aRSHC 
1463 OOW12 022777 177523 174464 CMP 8177523, JRSWC 
1464 OONN2L 00140! BE +4 
1465 OOM'22 104010 HLT iwc ;WC SHOULD = 177523 

1467 OOW24 104490 TST32: SCOPE 

1469 OOM42h 012777 Doses 1 BITBA: MOV 825252, 9RSBA —s ; LOAB-~OA 
1470 tanked 112777 1 MOVB =: 8377. oRSBAB *LORO BIT 
147} 177652 174436 CMP 81776S2,aRSBA  :DID IT LOAD? 
1472 OOM4SO 00140! BE +4 - YES 
1473 Sonine j HLT 'BA :DA SHOULD =1776S2 
1474 lle. 000125 174424 MOVB 8125, aRSBA 
1475 OON4G2 022777 177524 174416 CHP 8177524, aRSBA 
1476 OOM47D 001401 BEQ + 
1477 OO4472e 104020 HUT BA -BA SHOULD = 177525 
1478 OON474 04414 CLROK -CLEAR ALL RS REG 
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OZRSDC. PL} 1§°33 TEST DATA LATE IN CSe 

1879 ; SFHRSSKSSSSSSFSSSSHSSSSSSSSHSSSHSSHSRERSSSSSSSSSSSERSSSSS ESSE SESEEEEESSSS OS 

1480 TEST 33 TEST DATA LATE IN CS2 
148) + SSSFSSSSSSESSSSSSLSSESASERAESSHSESEASSLESSSSSSSSESSEESISSSSEELSSREEEEEE SEE 

1488 OOM476 = 1O440C +S133: SCOPE 

1484 :00 A READ FROM SILO: SHOULD GET DLT + TRE ERROR BECAUSE SILO IS EMPTY 

14 OM414 S'LOB: CLROK ;CLEAR ALL RS REG 
l AS wernt) mOV @RSDB BAD i ReaD FROA EMPTY SILO 
1488 OO4S36 0:7700 174370 MOV aRSCS2. BAD GET CS2 
1489 Dovel? O}e701 100100 MOV 8100100.GO0D :GET CORRECT ANS 
1490 1 pastel 001160 BIS UNNUM O00 “FOR CSe 
1491 O0%S2e2 020001 ¢ BAO, GdOO -IS CS2 CORRECT? 
1452 001401 BEQ +4 “YES 
1499 904% 104200 HLT 'CSe ? SHOULD HAVE DLT ERROR 
1494 004530 002777 144200 174342 CMP 8144200, aRSCS! :0I1D SC AND TRE SET’ 
1495 001401 BEQ +4 - YES 
1496 OO4S40 104001 HLT CS] *SC AND TRE SHOULD BE SET 
1497 OONS42 012777 940090 174330 MOV aTRE aRSCS! “CLEARS ERROR BIT 
1498 OO4SSD 03¢777 140000 174322 BIT #140000, 3RSCS1 :0ID SC + TRE CLEAR 
1499 OO4%SS5 001401 BEQ +4 YES 
1500 OO4560 104001 HLT CS] :TRE AND SC SHOULD BE C 
1501 OO4S62 017700 174314 MOV aRscse, GET CS2 
1502 Oo566 042701 100003 BIC 881.15'GO00 GET CORRECT ANS 
1503 020100 CMP , BAD ‘1S CS2 CORRECT? 
1504 OO4S74 00140! BEQ +4 :YES 
1505S 004576 104200 HLT 'CS2 “OLT SHOULD BE O 
1506 ; PESTS OTITIS TTT ETOCS OT ETT TTT TTS TTT Tee TTT TT TTT CT TT TTT ET TTT TTT TTT ts 

1S07 “TEST 34 LORD RSDB WITH ALL ONES ANC ALL ZEROS 
1S08 =< FSSESESSSSSSSSESSSSSKSASSERSEASASSSSSSSRSEAKRESSSSSSELESSESEASESERHSSERSLSSS 

1503 004600 104400 +ST34: SCOPE 

1511 OO4602 104414 ZERONE: CLROK -CLEAR ALL RS REG 
1Sl2 OON604 005077 174312 CLR aRSOB "LOAD OB WITH ALL O 
1513 OO4610 012777 177777 174304 MOV 8177777 2°SDB  :LOAD DB WITH ALL ONES 
1514 SOv6 1b b1e7a7 9029000 001214 MOV 82000 , WORK :TIME OUT ROUTINE 
1515 12701 000300 MOV 8300, 6000 GET CORRECT FOR CS2 
15!6 OO4630 053701 001160 BIS UNNUM G00 
1517 OMG 917700 174242 2s: MOV aPSCS2. BAD -GET CS2 
1518 O0%<40 100 CMP C000, BAO -IS IT CORRECT? 
1519 OO4642 O01404 BEQ 3s - YES 
1S20 O04644 001214 ¢ WORK “10 WAIT FOR OR 
1S2e1 O04 0 001371 2s 10 SET 
1522 OO% 2 104200 HUT CSO “OR SHOULD BE SET 
1523 GO%t>4 00500! 3S: CLR 6000 
1So4 017700 174240 MOV aRSDB, BAD ;LOAD BAO WITH DB 
1525 O04b62 020100 CMP G000 , BAD “TS BAO CORRECT 
1526 OO%b64 OO140! BEQ +4 - YES 
1S27 104000 HLT :COULD NOT FLOAT 0 THROUGH 08 
1528 004670 012701 177777 MOV 8-1 C000 “LORD GOOO WITH ANS 
1523 OO4674 017700 174222 MOV arshe BAC “GET DATA FROM DB 
1530 004700 020100 CMP GO00 , BAD -1S 08 CORRECT 
1531 OO4702 00140! BEQ +4 “YES 
1532 004704 104000 HLT -BAD SHOULD = 1777777 
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arse ravgy | SAR RSS WITH AL SNES ARO ALL ZEROS 

1533 OC4706 104400 *ST3S: SLOPE 
1§ ; "EST FOR 66 LOCATIONS IN SILO PUT COUNT IN EVERY LOCATION 

1538 904719 14 SIL0: CLROK el s CLEAR ALL Rs REG 

1538 714 1 18: INC R} TARR MENT COUNTER 
1539 004716 910177 174200 MOV R1 aRSDB “LOAD SILO 
1540 OON7e2 022701 OO0!Ce CMP 866. ,R1 “LAST LOC. YET? 
p44 Done live BNE 1 -NO_LOOP AGAIN 
1 12701 oOCd200 MOV 8200, GOOD ‘GET CORRECT ANS FOR CS2 
1543 004734 053701 001160 BIS UNNUM, GOOD J 
1544 OC474O 017700 174136 MOV JRSCS2. BAD GET CS2 
1545 OON744 020100 C 6000 , BAD :1$ CS2 CORRECT? 
156 OON746 «001401 BED +4 ; ES ; 

1548 ire Apo CLR 60 iO Re UR FE OA COUNTER 
1549 OON7S4 005201 2s: INC G000 “ADD 1 TO IT 
1550 O04 Oee701 006103 CMP 867. , GOOD “LAST LOC YET? 
1551 O04 I BEQ 3s ‘YES 
1552 OON764 017700 174132 MOV aRSDB . BAD “GET LOC FROM 0B 
1553 004770 0620100 CMP G000 , BAD “DO LOCATIONS MATCH? 
1554 OON772 001770 BEQ : YES 
1555 OON774 104000 HLT :CAN NOT MATCH 66 LOCATIONS 
1556 OO4776 032777 OO0200 174076 35: BIT BOR, ARSCS2 715 OR O 
1557 OOSGON OO1401 BEQ +4 “YES 
1558 005005 194200 HLT 'CSe2 :OR SHOULD BE 0 

1560 “NOW PUT 67 WORDS INTO SILO ANC CHECK FOR OLT ERROR 

1562 005010 o0S001 CLR Ri :CLEAR COUNTER 
1563 005012 O0S201 4S: INC RI "ABO 1 TO COUNT 
1554 005014 010177 174102 MOV R1. aRSOB -PUT INTO COUNTER 
1565 005020 02270! 000103 CMP 867. Ri “DONE YET? 
1566 O0S0C4 001401 BEG +4 : YES 
1567 00500 000771 BR 4S *NO DO AGAIN 
1558 005030 032777 100000 174044 BIT 8OLT, aRSCS2 “OID DATA LATE SET? 
15639 005036 001901 BNE +4 i YES 
1579 005040 104 HUT iCS2e “OLY DID NOT SET 

1872 -DOES SILO CHANGE WITH o7TH WORD: IT SHOULD NOT 

1574 OOSO42 017700 174CS4 MOV JRSDB , BAD -GET 1ST WO FORM SILO 
1575 OO0S0% 012701 OOc00) MOV #1. G000 “CORRECT ANS OF SILO 
1576 005052 620100 CMP GOOD, BAD -1§ SILO GOOD 
1577 OOSOSY 20140) BEQ +4 - YES 
1578 005056 104000 HLT :SILO SHOULD NOT HAVE MOVED 
1579 005060 104400 TST36: SCOPE 
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1580 ;FLOAT A 1 AND A OD THROUGH THE SILO 

1582 O0SO62 104414 SILOFL: CLRDK “CLEAR ALL _RS REG 
1583 O0S064 000241 ELC "CLEAR CARRY TO FLOAT AO 
1584 O0S05& 01270) of0001 MOV 81, GOD -GET UP DATA FOR INPLIT TO SILO 
1585S 005072 010177 174024 1S: MOV GOOD, dRSDB “LOAD DB 
1586 00S076 906101 ROL -SHIFT BIT 
1587 005100 103401 BCS 60g ; DONE YET SHIFTING? 
1588 005102 000773 BR 1S : NO 
1589 005104 0!2701 177776 MOV 8-2, G00D “SET ALL ONES 
1590 005110 O0026! SEC “SET CARRY TO ROL 
1891 O0Slle 010177 174004 38: MOV GOOD, aRSDB ; LOAD | SILO 
1532 005116 006101 ROL 6000 SHILT 0 
1533 005120 103774 BCS 3$ ‘POO TILL DONE 

1595 NOW TEST OUTPUT 
1598 O0Sl22 on0ce4! CLC -CLEAR CARRY 
1597 005124 O12701 o0000! “OV #1, G000 CORRECT ANS 
1598 005130 017700 173766 2s: MOV aRSD8 BAD GET DATA FROM DB 
1599 005134 050190 CMP GOOD , BAD -IS 0B DATA GOOD? 
1600 0605136 001401 BEG +4 YES 
1601 005140 104000 HLT “DB COULD NOT BUBBLE CORRECTLY 
1602 005142 O06101 ROL Gooo SETUP FOR NEXT 
1603 005144 103401 8cS +4 ‘DONE YET? 
1604 0051% 000770 BR 2s : NO 
1605 005150 012701 177776 MOV 8-2, G00 SETUP FOR ANS 
1606 O0S154 017700 173742 4§: MOV aRSO8, BAD -CET DATA FROM DB 
1607 005160 Oe0100 CNP GOOD , BAD -15 IT CORRECT? 
1608 005162 OO140! BEQ +4 ;YES 
1609 005164 104000 HLT WRONG 
1610 005166 000261 SEC “SET CARRY TO ROL 
1611 005170 006101 ROL GOOD “SETUP FOR NEXT ANS 
1612 005172 103770 BCS 4§ “LOOP TILL DONE 
1613 : TEST INTERRUPT IN THE RH11 
1614 -BY MOVING 300 INTO RHCS1 
1615S UHHGHHHHGHHHEHEHHEHEHHHHHEHBHHEHUHHHBEHEHHEHEHBBHEHEHEHBEHE HEHEHE 

1616 “TEST 37 TEST INTEPQUPT IN RH11 
1617 © 9b 0 9h a6 26-35 AE gE A AE ab A AE AE A 0 a SH A A A EEE 

1618 OOS17™4 104400 +ST37: SCOPE 
1613 005176 104414 INT:  CLROK CLEAR ALL ERRORS 
1620 005200 012777 005252 173722 MOV SPGTRAP ORSVEC :SET UP VECTOR 
1621 005206 012777 000340 173716 MOV 8340, aRSVCPS ss SET TRAP PS 
lo6e2 005214 012737 000200 177776 MOV 8200, a8PS SET PS AT PRIORITY 4 
1623 012777 000300 173650 MOV 8300, aRSCS1 “THIS SHOULD CAUSE A TRAP 
1624 012737 O000SO0 001214 MOV #500; WORK ‘SETUP LOOP 
1625 00523 005337 001214 1S: DEC WORK :DEC LOOP SHOULD 
1626 OCS242 001375 BNE 1$ “INTERRUPT BEFORE LOOP IS DONE 
1627 O0Se44 10400] HLT CS] “SHOULD NEVER GET HERE 
1628 Dose 000137 O00S266 IMP iNTDON “GET OUT 
1629 022626 PGTRAP: CMP (6)+. (b)+ “TRAP OK 
1630 O0S2SH 0e2777 004200 173616 CMP #4200, aRSCS! sDID IE CLEAR? 
1631 O0Seb2 001401 BEQ YES 
1632 005264 10400! HLT ite) TE SHOULD BE CLEARED 
1633 005266 INTDON: 
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MAINTENANCE TIMING TEST 

001040 001165 

173874 

001000 O0i20e 

001202 

5 MEAGRE AEE Ab gE ABE HE A AE AE EE A EE a aaa 
;TEST 40 MAINTENANCE TIMING TEST 
pEEREOHHEOREREDEOAUKEEHHEHHREEEHEEEOEOOOOOOREREEEER EEE SEE ETERS OE SEEEEES SI 

iT THe FOLLCMING TEST. et Oh THE mi Acad Tea ean ,E-STE 

TIS aURERRE Fo, SUBSLLTUTED BY THE MHInT i ete DISK CLO MI 5 
TIMING LOGIC. WE ARE TESTING THE ENTIRE TIMING TRACK LOGIC, INCLUDING, INDEX 
PULSE FUNCTION, RESYNC AREA, SECTOR COUNTERS, ETC. 

;PUT pRIvE IN MAINTENANCE MODE 
ARTIME: CLROK ; CLEAR DRIVE REGISTERS 

bie 81040, ONCEE “SET CLK 
MRINO : SEND INOEX PULSE TO MR REG 
MRCK “CHECK MAINTENANCE REG FOR 
22701 22701 
MRINT ‘INIT MAINT MODE (CLEAR MRSP) 

"BY SENDING 2 CLOCK PULSES 
MRIND :SENO MAINT INOEX PULSE 

MRCK ; CHECK MAINT REG TO 
22701 ; EQUAL 22701 
HLT MR=BAD GOOO= CORRECT IONS 

COULD NOT INITIALIZE MR REG 
; INDEX PULSE SHOULD CLEAR Loox-alse ott Be 

TST aRSLA 315 RSLA CLEARED 
BEQ +4 ; YES 
HLT 'MRILA ;RSLA SHOULD BE CLEARED 

WITH THE INDEX PULSE 

;PERFORM MAINTENANCE CLOCK OPERATION 10204 TIMES TO 
:PROVIDE CLOCK TO STEP TIMING THRU RESYNC PERIOD. 
IF SECTOR PULSE IS ASSERTED CURING THIS LOOP 
CHECK SECTOR BOUNDARY COUNTER AND Ele 

MOV #512. ,REPT 
MRTIML: MRCLK ;CLOCK MAINT REG WITH AN 11 AND A 1 

MRK ‘CHECK MR REG TO 
72701 ; EQUAL 72701 
HLT ;MR_= BAD, GOOD = CORRECT ANS 
MRCLK SCLOCK MR’ 
MRCK :CHECK MR TO 
22701 se QUAL 22701 
HLT MR REG GOOD=CORRECTIONS 
DEC REPT :1S THE LOOP DONE YET? 
BNE = MRTIML t NO-LOOP 
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sAFTER ONE MORE CLOCK SECTOR PULSE SHOULD BE ASSERTED 
;1F NOT, CHECK SECTOR BOUNDARY COUNTER, SECTOR BOUNDARY FF (E21) AND Ele 

173510 
BEG 

'MRILA 

;CLOCK MAINT REG WITH A 11 AND A 1 
CHECK MR REG T 
sEQUAL 72301 
;MR=BAD GOOD=CORRECTIONS 
: CLOCK m WITH 11 AND A 1 
:CHECK MAINT REG 
;T0 EQUAL 22301 
MR=BRD GOOD-CORRECT ANS 

;DOES Loox RHEAD REG=0 

AHEAD REG SHOLILD=0 
sPERFORM MAINTENANCE CLOCK spenatt oe 80 TIMES TO PROVIDE 
“CLOCK PULSES TO STEP THRU IST SECTOR PRE-AMBLE AREA 

Re 
#40. , REPT 

MRTe: 
9o00so 001202 

MRT2A: 

CLR 
MOV 

HL 
DEC REPT 
BNE 

CO1202 
MRTeR 

; SUPPLY 
002200 00120e #9.%128. ,REPT 

MRTCB: 

REPT 
MRTCB 

HL 
DEC 
BNE 

00120e 

;CLEAR Re FOR SECTOR COMPARE WITH LA REG 
80 CLOCKS TO STEP THRU PRE-AMBLE 
CLOCK MR WITH A 11 AND A 1 
CHECK MAINT REG 
; EQUAL 73701 

= CORRECT ANS iChocK mR Ree 
CHECK MR REG 
519 EQUAL 23701 

eae e GOOD = CORRECTANS 
:REPER 
LOOP 40 TIMES 

CLOCKS TO STEP THROUGH THE DATA AREA IN THE SECTOR 
;18 CLOCKS PER DATA WORD 
CLOCK MR eee A 11 AND A 1 
CHECK MAIN 
510 EQUAL 73701 

au Ee GOOD = 
a OCK MR REG 
CHECK MR REG 
TO EQUAL 23701 
ins BAD GOOD=CORRECTANS 

: LOOP 

CORRECT ANS 
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1725 : SUPPLY ENOUGH MAINT CLOCKS TO STEP THROUGH THE CRC AREA 
178? “AND THE DEAD BAND ON THE SECTOR 

? 2737 000214 901202 MOV 8140. ,REPT T OCKS To afte, of SECTOR 
1388 BReehe PhGG3 MRTZC: HRCLK Takia a aie 
1731 005516 10420 RACK Ge MAINT rec 

17 “359 setae HLT ane Bab EB = CORRECT ANS 
17M 005524 104422 MRCLK “CLOCK MR RE 
1738 OC°526 «104420 MRCK » CHECK MAINT Coe 
17% O S30 023701 23701 -TO EQUAL 23701 
1737 OF $32 104000 HLT jMR=BAD GOOD=CORRECT ANS 
1738 QO 334 005337 o0le02 DEC REPT : REPEAT 
1739 Of 340 001365 BNE MRT2C : LOOP 
1740 Oussve 104422 MRCLK -CLOCK MR REG 
“741 OOSSYH 104420 MRCK :CHECK MR REG 
“Y2 005546 073701 73701 i19 EQUAL 73701 
43 005550 104000 HLT = BAD GOOD = CORRECT ANS 

14 ONE MORE CLOCK SHOULD CAUSE secton PULSE 
1 -IF NOT, CHECK E16-6 

1747 104422 MRCLK sCLOCK MR WITH A 11 AND A 1 
1748 OCtSSY «104420 MRCK ‘MAINT REG SHOULD 
1749 0 5s Ge3701 23701 j EQUAL 22301 
-750 O..260 104000 HLT MR=BAD =CORRECT ANS 
‘751 O00S562 104422 MRCLK CLOCK MR WITH A ll AND A 1 
1752 OOSSE4H 104420 MRCK “MAINT REG 
1753 00SS56 072301 72301 : SHOULD EQUAL 7230! 
17e4 005570 104000 HLT MR=BAD GOOD=CORRECT ANS 

1736 - LOOK-AHEAD REGISTER SHOULD NOW POINT TO SECTOR 1 (OR 4000 IF INTERLEAVED) 

1758 005572 022777 cO0002 173326 CMP #2, IRSOT ; INTERLEAVED? 
1759 005600 001403 BEQ 3$ NO 
1760 O00S602 O6e702 oo4ccO AOD #4000, Re “YES 
1761 005606 000402 BR 2s : CONT 
1762 005610 O62702 000100 3S: ADO #100, Re “INCREMENT SECTOR COMPARE 
1763 005614 Oe0e77 173300 2s: CMP Re, ARSLA *LA REG SHOULD=100 
1764 005620 001401 BEQ 1S’ *LA IS CORRECT 
176S O056e2 104224 HUT 'MRILA LA SHOULD=100 
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MAINTENANCE TIMING TEST 

;REPEAT NEXT STEPS be TIMES. 
:T0_SHOW NEXT pECTOR. a ie ene AL aE CT ORR. repredy 
TINTERLEAVED, LA = 
‘La = 100, 4100, 500. 04200" ETC. 

000076 00!204 1S: MOV #62. REPT! 
0051S2 001202 MRT3: MOV #2666. , REPT 

38: MRCLK 
001202 DEC REPT 

BNE 3$ 
MRCLK 
MRCK 
22701 
HLT 
MRCLK 
MRCK 
72301 
HLT 

oo0002 173230 CMP #2, IRSDT 
BEQ 6$ 

001000 001166 BIT 8179, , ONCEE 

001000 O01166 BIC #8179, ONCEE 
004000 SUB #4000, *R2 

001000 O01166 4S: BIS #8179, ONCEE 
004000 ADD #4000, R2 

000100 6S: ADD #100, Re 
173150 S$: MOV JRSLA, BAD 

MOV R2 GOOD 
CMP 00D, BAD 
BEQ 
HLT 

001204 1S: DEC REPTI 
BNE MRT3 

005152 001202 MOV #2666. , REPT 
2s: MRCLK 

001202 DEC REPT 
BNE 2g 

173110 MOV JRSLA, BAD 
007777 MOV #7777. GOOD 

CMP 600D, BAD 
BEQ 
HLT 

MACY11 27(732) eS-SEP-76 09:14 PAGE S1 

LOOK-AHEAD REGISTER SHOULD INCREMENT 
f° NOT 

AVE 
SEE SERVICE MANUAL FOR DETAILS. 

;CLOCK MR WITH A 11 AND A 1 
‘STEP THROUGH 
: SECTOR 
:CLOCK MR WITH A 11 AND A 1 
*MAINT REG 
SH OULD EQUAL 22701 
MR=BAD GOOD=CORRECT ANS 

MORE CLK. SAME SECTOR PULSE 
*MAINT REG SHOULD 
“EQUAL 72301 
MR=BAD GOOD=CORRECT ANS 
i DRIVE INTERLEAVED? 

D0 I ADD 4000 
OR SUBTRACT IT FROM WHAT I EXPECT TO 
FIND IN RSLA 

; INCREMENT SECTOR COMPARE 
LA REG SHOULD HAVE INCREMENTED TO NEXT SECTOR 
GET CORRECT ANS FOR RSLA 
COMPARE FOR CORRECT ANS 
;RSLA IS GOOD 
RSLA=BAD GOOD=CORRECT ANS 

;REPEAT 62 
: TIMES 
“COUNT FOR LAST SECTOR 
: CLOCK 
; THRU 
LAST SECTOR 
;GET CONTENTS | OF RSLA 
GET CORRECT ANS 
; DOES RSLA EQUAL 7777 
; YES 
BAD=RSLA GOUD=CORRECT ANS 
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SECTOR FRACTION TEST 

000040 001166 
003000 001166 
001174 

001000 O0!20e 

173006 

172766 

001202 

ge BE Se He HE HE SE HE HE HE SE HE HE HE HE HE HE HE HE EH He HH HE HE He HM HE HE HE HE HEH HE HE HE HE HEHE AEE EERE EEE EEE 
;TEST 41 SECTOR FRACTION TEST 
Ritter eet tt itt titttitiiititiitiiittetietietittietrereet ret eet cers. 
tST41: SCOPE 
;MODULE TESTED GO92 
CLOCK THROUGH AN ENTIRE TRACK_IN MAINT MODE WHILE 
;CHECKING FOR THE PROPER OPERATION OF THE LOOK RteRO REGISTER AND 
: THE SECTOR FRACTION COUNTER. WHEN TEE LAST WORD IS BEING TRANSFERRED 
:SECTOR AND FRACTION IS EQUAL TO 7777 16 INDICATE LAST WORD ON THIS TRACK -- 
;HANDLE END OF TRACK SPECIAL FOR THE LOOK-AHEAD REGISTER WILL CLEAR THE 
SFRACTION BITS IF ANOTHER WORD IS CLOCKED. RSLA SHOULD INDICATE 7700 ON 
“ANOTHER MAINTENANCE CLOCK. 

MRT4¥: CLR “CLEAR ORIVE REGISTERS 
BIS #40, ONCEE >SET FLAG BITS 
BIC 83000, ONCEE 
CLR MCCNT. “CLEAR MAINT CLOCK COUNTER 
CLR Re :CLEAR Re FOR SECTOR COUNTER 
MRIND >SEND INDEX PULSE TO MR REG 
MRCK :CHECK MR REG 
22701 TO EQUAL 22701 
MRINT *INIT MAINT MODE 
MRIND ;ISSUE_A MAINT INDEX PULSE 

TO CLEAR THE DRIVE 
MRCK “CHECK MAINT REG 
22701 *TO EQUAL 22701 
HLT “MR=BAD GOOD=CORRECT ANS 

-ISSUE 1024 MAINT CLOCKS TO STEP THROUGH THE RESYNC AREA 

MOV #512. ,REPT sCOUNT TO STEP THRU RESYNC AREA 
MRCLK = CLOCK THROUGH RESYNC 
MRCK CHECK MAINT REG 
72701 -TO EQUAL 72701 
HLT ‘MR = BAD GOOD = CORRECT ANS 
TST RSLA 515 RSLA=TO 0 
BEQ +4 : YES 
HLT ‘LA RSLA SHOULD=0 DURING RESPONSE 
MRCLK “CLOCK MR REG 
MRCK “CHECK MR REG 
22701 -TO EQUAL 22701 
HLT *BAD=MR GOOD=CORRECT ANS 
TST JRSLA ;15 RSLA=TO 0 
BEQ +4 * YES 
HLT iLA *RSLA SHOULD=0 DURING RESPONSE 
DEC REPT LOOP THROUGH 
BNE MRTYA :RESYNC AREA 

ONE MORE PULSE SHOULD CAUSE THE FIRST SECTOR PULSE 

MRCLK sCLOCK MR WITH A 11 AND A 1 
MRCK “CHECK MAINT REG FOR SECTOR PULSE 
72301 *MR SHOULD=72301 
HLT *MR=BAD GOOD=CORRECT ANS 
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OZRSOC.P11 TSTY1 SECTOR FRACTION TEST 

1866 OO61SY 104422 MRT4B: RCL “CLOCK MR_REG WITH A 11 AND A 1 
1867 OO6156 104420 CHECK MAINT REG 
1858 616 092303 e240 ‘TO EQUAL 22301 
1863 6162 16400 *MR=BAD GOOD=CORRECT ANS 

1871 SECTOR FRACTION BITS IN LOOK-AHEAD REGISTER SHOULD BE CLEARED (EGUAL TO 00) 

1873 006164 017700 172730 MOV JRSLA, BAD GET RSLA 
1874 006170 010201 MOV Re. coop “GET CORRECT ANS 
1875 006172 020100 CMP GOOD, BAD 315 THE RSLA RE» CORRECT 
1876 006174 OO140! BEQ 1$ “YES 
1877 006176 104000 HLT *RSLA=BAD GCOD=CORRECTANS 

1879 STEP THROUGH THE PREAMBLE AREA AND SECTOR DATA 
1880 AREA WHILE CHECKING THE SECTOR FRACTION 

1882 006200 012737 o00244 o001202 1S: MOV #164. , REPT FOR FIRST FRACTION CHANGE 
1883 006206 104422 MRTYC: MRCLK *CLOCK MR REG WITH A 11 AND A 1 
1884 006210 017700 172704 MOV JRSLA, BAD GET RSLA 
1885 006214 010201 MOV Re, Good GET CORRECT ANS 
1886 006216 020001 CMP BRD, GOOD 15 RSLA CORRECT 
1887 20 OO1401 BEQ YES 
1888 22 104000 HLT *BAD=RSLA GOOD=CORRECT ANS 
1889 006204 005337 001202 1S: DEC REPT LOOP ON 
1890 006230 001366 BNE MRTHC “PREAMBLE AREA 

1832 ONE MORE CLOCK TO CAUSE THE SECTOR FRACTION TO CHANGE 

1894 006232 104422 MRCLK :CLOCK MR WITH A 11 AND A 1 
1895 006234 005202 INC Re : COUNT THE FRACTION 
189% 006025 017701 172656 MOV JRSLA, BAD GET RSLA 
1897 O06e42 01020! MOV R2. GOOD GET CORRECT ANS 
1898 O06244 02000: CMP BA, GOOD 15 RSLA CORRECT? 
1899 (060e%6 001401 BEG 2s “YES 
1300 006eS0 104000 HLT RSLA=BAD GOOD=CORRECT ANS 

1902 FIRST FRACTION CHANGES AFTER 164 MAINT. CLS, THE REST 
1303 CHANGE AFTER 40 MAINTENANCE CLOCKS 

1905 o0062S52 012737 000076 O0l202 2s: MOV #62. , REPT -COUNT FOR WORDS IN A SECTOR 
1306 006260 012737 O00047 001204 MRTYD: MOV #39. ,REPT1 COUNT FOR SECT FRACT TO CHANGE 
1907 006265 104422 MRTYE: MRCLK CLOCK MR WITH A 11 AND A 1 
1908 006270 017700 172624 MOV @RSLA, BAD GET RSLA 
1909 006274 O10201 MOV Re Gobo GET CORRECT ANS 
1910 006076 O20100 CMP GOOD, BAD ;1S RSLA CORRECT? 
1911 006300 001401 BEQ 1S - YES 
1912 006302 104000 HLT *RSLA=BAD GOOD=CORRECT ANS 
1913 006304 005337 001204 1S: DEC REPT * LOOP 
1914 006310 001366. BNE MRT4E 
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SECTOR FRACTION TEST 

;ONE MORE CLOCK TO CAUSE THE SECTOR FRACTION TO CHANGE 

MRCLK 5 CLOCK AR WITH All AND A] 
007777 CNP 87777 , Re =A LAST SECTOR-LAST FRACTION? 

BEG MRT “YES, FINISH THE SECTOR 
INC Re "NO. ROO 1 TO FRACTION 

172570 4S: MOV SRSLA, BAD “GET RSLA 
oocdo2 172570 Cre ae aRSOT : 18 THIS DIRVE INTERLEAVED? 

002000 001165 gir $Sfr10,onet sHaS REPT GONE TO ZERC YET FOR THIS SECTOR? 

RSLA NOw POINTS TO NEXT INTERLEAVED SECTOR BIT 9 IN ONCEE 
INDICATES WHETHER RSLA SHOULD BE BETWEEN 
0000~-3700(1) OR -7700(0). 

001000 001166 Bit #8 , ONCEE ; SHOULD RSLA BE BETWEEN 0-3700” 

001000 001166 BIS 08179, ONCE :SET FOR NEXT PASS 

001000 001166 9S: BIC 1B ra, ONCE -CLEAR FOR NEXT PASS 
ic #4000, Re “MAKE EXPECTED RSLA LESS THAN 4000 

31009 10S: ROO 84000, R2 COMPENSATE FOR INTERLEAVING 
100 SUB #100, Re 

001166 SS: BIC SBITIO ONCEE =; CLEAR FLAG FOR NEXT SECTOR 
le$: MOV R2,GO0d “GET CORRECT ANSWER FOR RSLA 

CMP GOO0 , BAD -15 RSLA CORRECT 
BEQ 2s YES 
HUT *RSLA=BAD GOOD=CORRECT ANS 

001202 2s: DEC REPT “HAS SECTOR FRACTION REACHED 77? 
BNE MRTYO 3 NO 

“CHECK FOR END OF ONE SECTOR OR BEGINNING OF NEXT 

118: MOV Re, R3 
177700 BIC 8177700,R3 =CHECK SECTOR FRACTION 
000077 Cw #77,R3 sENO OF SECTOR? 

O0e 194 InP MRTYB "NO. BEGINNING OF NEXT 
“25 OO1204N 3S: MOV a2). REPT -SETUP LOOP TO FINISH 

Oo Ol OO0le02 MOV 01 REP : THIS SECTOR 
OC.00 001166 BIS sC{T1O,ONCEE § :REPT HRS GONE TO ZERO FOR THIS SECTOR 
006266 Jp MRIYE LOOP 

00002! 001202 MPTYF: MOV 017. ,REPT 
1S: MRCLK ;CLOCK MR WITH A 11 AND A 1 

172376 MOV @RSLA BAD GET RSLA 
MOV R2 GO0O *R2 SHOULD=7777 
CrP GO00, BRO : 15 ,RSLA CORRECT-END OF DISK? 

HUT *RSLASBAD GOODSCORRECT ANS (7777) 
001202 2s DEC REPT “FINISH 

BNE is’ LOOP 
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OZRSOC P11 TST] SECTOR FRACTION TEST 

1%? -SECTOR AND FRACTION IS = T0 7777 TO INDICATE LAST WORD ON THIS TRACK 
1968 :RSLA SHOULD EQUAL 7700 ON ANOTHER MAINT CLOCK. 

1a low22 MRTYG: MIRCLIK -CLOCK MR WITH A 11 RAND A} 
1971 O0eS42 917700 1723S2 MOV JRSLA, BAD “GET RSLA 
1978 Oo SH 12701 007700 MOV 87700; GOO ‘GET CORRECT ANS 
l O0c. 920100 CMP 6000 , BAD its gfe CORRECT? 

ie pes res ee is A=BAD CT ANS 
1976 aes, l ‘S: INO acon SE TO 
1977 s CLEAR Te DRIVE 
1978 O06Sb2 017700 172332 MOV aRSLA, BRD “GET RSLA 
1979 Oc-5&5 O0S00! SLR GOO GET CORRECT ANS 
1990 O& 570 O20190 Mp GOOD , BAD -IS RSLA CORRECT? 
1931 & 572 OO140! BEQ 2s “YES 
1962 006574 104000 HLT A=BAD GOOD=CORRECT ANS 
1983 006576 104420 2s MROK CHECK MIR REG 
1994 005500 Oe2701 22701 -T0 EQUAL 2270: 
1985 OOe602 104900 HUT “MR=BAD GOOD=CORRECT ANS 
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RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC 
ILLEGAL FUNCTION TEST 

88
 

001165 

001166 

001166 

001166 

s RESPHSSSERSSRHESESELSSSRESERSESSSSERESEES 

MACY11 27(732) 25-SEP-7@ O933% PACE SS 

TEST 42 ILLEGAL FUNCTION TEST 
MUTTIIT TT TTT TTT irri irri ii # 

tsT4¥2: SCOPE 

;MOOULE TESTED 775 

Ten eet. a cud 1O TEN Oe 

; 

qr oh cate 10.1 THE Ko ROL RE acter’ PE Ne 
on Satie are THE 

IS 
;SET IN THE ORIVE STATUS Ten tebe (RSOS) AND si 
ORI REGISTER (RSER). ALL ILLEGAL FUNCTION toes ARE 

ILLEGAL FUNCTIONS ARE DETECTED ON M7759 BY E20-8 

88171; ONCEE 
BNE MRLF J 

83, Re 
:PLY DRIVE IN MAINTENANCE MODE 

MRLF1: MROMD 
MRCK 
2270 
MRI 

; ASSERT A MAINTENANCE MODE DISK 

MRLFe we R2 aRSCSI 
"MOV |RSDS , BAO 

MOV 8150600. Gooo 
CMP 6000, Bad 
BEQ 1$ 

me RD orn 
MOV WORK, - (6) 
TYPES 
BIS 88171, ONCEE 
HLT 
HLT 0S 

1S: BIC selT1, ONCEE 

NOV 8! aia 
CHP G060 , BRO 
8EQ 2s 
BI 8B1T1, ONCEE 

es: BIC s8ITi, ONCEE 

i CLEAR ALL THE ORI ve REGISTERS 
AR FLAG 

SETUP FIRST “ILF™ CODE 

;PUT DR IME INTO MAINT MODE 
:CHECK MR REG TO 
; EQUAL 
INIT MAIN * MODE (CLEAR MRSP ) 

“INDEX” PULSE 

“ILF" WITH THE “GO” BIT 
DRIVE STATUS REG 
CORRECT ANS 

| fSCI2 Bp cere LEGAL FUNCTION CODE SENT TO ORIVE= 

PUT WORK ON STACK 
: OE STACK_IN OCTAL - SUPRESS 

Tee OR aT come aig UN DOESN'T CHANGE 
=BAD GOOD=CORRECT ANS 

;CLEAR ERROR FLAG 
sagt RSER 

T CORRECT ANS 
OID “ILF" SET IN RSER 

Pik oe ANS 
CLEAR ERROR FLAG 



MAINDEC~11-O2RS0-C 
DZ cRSOC .P1! 

BRR
ELA

 
Ad
a 

da 
ci
r 

sn
er
 e

e 
red

e 
ee

ct
 8 

ores 

07 

em
o:
 

SO
O)
 

Mem
ian

e 
oes 

TST42 

ce
 

ae
 

an
s 

a 
ane

 
BS
 

Gi
 

EOS 
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;CLEAR THE DRIVE FOR THE NEXT “ILE™ COOE PASS 
ARCILF: CLROK 

HR BY HEP. 
CMP e300, 

o07046 ee |S 
g00002 001166 BIS bBIT1, ONCEE 

000002 O0:166 1S: Bic 8BIT!, ONCEE 
171746 MOV ORSER , BAD 

LR 5 
MP , BAD 

BEQ 2s 
00116 BIS 88171, ONCEE 

007 166 Tyre ,.42 

o000d2 O0llbb 2s BIC 88171. ONCEE 
“GET NEXT ILLEGAL FUNCT TION COE 

gocone MRLFS: ADD 82, Re 
000011 CMP sil Re 

BEQ MRLF3 
00002! CMP 821 Re 

BEQ MALES 
000031 CMP 831,R2 

000061 eo ire. 
oot oe 

BEG MALE 
000071 CMP 871 Re 

BEG MRLES 
000101 CMP 8101 Re 

BE ILFDON 
0066 32 IMP MRLF 1 

ILFDON: 

;CLEAR ERRORS 
GET Rae RSG 
iG CORRE ORRECT ANS 
;0ID “ATA” AND “ERR” CLEAR IN RSOS’ 

Mer (15)<¢12>"ATA ANC ERR IN RSOS SHOULD CLEAR WITH I 

CUPRA ERROR Fine 
GET RSER 

iHfD (OP ELzae In nser 
iS ERROR BIT 
;-ASCIZ <15)<12>"ILF IN RSER SHOULD CLEAR WITH INIT™ 

eae 
; UPDATE ILF 
;1S THIS A ILF CODE 
;NO-UPDATE IT 

;FINISHED ALL ILF CODES GET OUT 
START NEXT ILF FUNCTION 
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CZRSOC.P11 TSTY3. TEST NO-OP CODES 1 AND 21 

207 : HRERELSRAEEESSSELAGERERSASERSEEERELES SERRE EREES ERASER ERERSELERAES SERS ESE 

2075 TEST 43 TEST NO-OP CODES 1 AND 21 
e076 WITT TIT TTT TTT Te TTT TTT TTT T TT TTT IT Terrier tite 

gor" 007326 104400 tST43: SCOPE 

2079 -MODULE TESTED M77S9 
2080 007330 104414 AROP: — CLRDK CLEAR ALL ORIVE REGISTERS 
evs! 007332 042737 OO0004 001166 BIC sB1T2, ONCEE CLEAR ERROR FLAG 
g088 194i} MROMD sPUT D DRI Te, 7N0. MAINT MODE 

rae 1 HRCK * CHECK 
e084 007344 O2270! 22701 - EQUAL oot. 
2C3S «007346 «104424 MRINT ‘INIT MAINT MODE (CLEAR MRSP) 
OLS ; SEND INDEX PULSE 
208? 007350 032737 000010 001165 BIT 88173, ONCEE “TESTING CODE I 
erag 077 O01 BNE 3$ 2NO CODE 21 
eus9 0672 tess, 00000! 171512 MOV 81, aRSCS1 =LOAD NO-OP FUNCTION 
2090 0073% 012737 00000! 001214 MOV #1 WORK ‘LOAD NO-OP FUNCTIUN 
2091 007374 005777 171514 TST ORSER “ANY ERRORS 
20% 007400 001403 BEQ 1$ ; NO 
2093 CO7402 004737 021724 JSR PC NOPERR TYPE TT og 
209% O07408 104040 HLT 0 :T 
2095 OO7410 022777 O10600 171474 1S: CMP #10600, aRSOS i Te RSBS CORRECT 
2096 Dom 16 901403 BEO 2s “YES 
2097 OO4727 021724 JSR PC NOPERR =RSDS SHOULD 
2098 OCO74e4 104040 HUT OS “EQUAL 10600 
e033 OO742h 042737 O00004 001166 2s: BIC 88172, ONCEE -CLEAR ERROR FLAG 

gi0k - TEST NO-OP FUNCTION CODE 21 

2103 OO74394 052737 000010 00116 BIS 88173, ONCEE -TEST TESTING CODE 21 FLAG 
3104 tae Ole? 3? 1 O0le14 38 MOV 1, WORK *LOAD C ¢ 
105 01 171422 MOV 1’ @RSCS1 LOAD FUNCTION 

21068 OOMSS 005777 171432 TST ORSER “ANY ERRORS? 
2137 OO7462 001403 BEQ 4§ : NO 
2108 OO7464 004 021724 JSR PC NOPERR -YES. TYPE ERROR 
2109 007470 104040 HLT 166 “ERROR DURING NO-OP FUNCTION 
2110 OO7472 O22777 O10600 171412 4S: CMP #10600, aRSDS ;15 RSOS CORRECT 
lll ele 001403 BEQ cs “YES 
2ll2 007502 OON737 021724 JSR PC_NOPERR ; TYPF rPROR 
2113 907506 104040 HLY 105 "RSC > SHOULD=10600 
2114 607510 042737 000014 OOLI6E SS: SIC 814, ONCEE “CLEAR TEST BITS 
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TEvyy = TES4 N3-OP FUNCTION WITH ERROR BITS SET 

5 SEREEESHSEAFSESHSRESREGRSSERESERSSESESESSSSEESSREESESSS EE EES EEE EEEEEEE OES 

“TEST 44 TEST NO-OP FUNCTION WITH ERROR BITS SET 
 SSSSSSSSSSESSSSHSESESSSSSSSESSRSSSSSESSSSSSSSSASSSSSSSSRSSASSSAEPESELESES 

007516 104400 tsT44: 

“MODULE TESTED 7759 
007520 104414 AROPER: CLRDK -CLEAR ALL REGISTERS 
007522 104416 : PUT DRIVE INTO MAINT MODE 
007524 10 MRCK :CHECK MR REG 
007526 022701 22701 ‘TO EQUAL 22701 
007530 104424 MRINT “INIT MAINT MODE (CLEAR MRSP) 
007532 104430 MRIND :SEND INDEX PUL 

007534 012777 (177777 171352 MOV 8-1, ARSER -LORD RSER WITH ERRORS 
007542 013701 OO1164 MOV UNCMP GO00 -GET DRIVE UNDER TEST 
007546 042701 177400 BIC 8177400 GO00 
0075S2 017700 171340 MOV aRSAS. BAD GET RSAS REG 
007 3 920109 CMP G000 , BAD :DID ATA BIT SET CAUSED BY ERROR 
eee 0014 BEQ 1$ ; 
007562 104402 007566 TYPE =, . #2 > ASCIZ <15>(12>"SET ERRORS IN RSER-RSAS IS INCORRECT™ 
D073 i HUT ; RoAS=800 GOOD=CORRECT ANS 

1 00000! 001214 1S: MOV #1 WORK -SETUP FOR COOE 1 
00764 032737 OOO010 001165 BIT 08 {T3, ONCEE “TESTING CODE 21? 
007654 501004 BNE 2s “YES 
007655 012777 O0000! 171214 MOV 41, aRSCS1 : NO-OP CODE 1 
007664 OO0406 BR 3$ CHECK FOR E 
007665 0177 00002: 001214 2s: MOV 821 , WORK “SETUP FOR CODE 21 
007674 01 go00de! 171176 MOV 821 dRSCS1 :SENT NO-OP COOE 2! 
007702 017700 171206 38: MOV IRSER , BAD "GET RSER Re 
007706 o1e70 177017 MOV 8177017,GO00 §:GET CORRECT ANS 
007712 Oc0l CMP G900 , Bab ‘DID RSER CHANGE WITH NO-OP 
007714 OO1411 BEQ ug : NO 
007716 104402 007722 TYPE +2 » ASCIZ (15><12>"RSER * 
007732 004737 O22020 JSR PC, CHG 
007736 104000 HLT :RSER=BAD GOOD=CORRECT ANS 
007740 017700 171152 4g: MOV JRSAS , BAD GET RSAS 
007744 013701 OO1164 MOV UNCMP ' GOOD ‘GET CORRECT ANS 
007750 042701 177400 BIC 8177400 G00 
007754 020100 CMP Gooo, Bab :1S RSAS CORRECT 
907755 0014 BEQ cs : 

j 007764 TYPE +2 * ASCIZ <15><12)>"RSAS * 
007774 004737 O22020 JSR PC, CHG “TYPE ERROR 
19900 (1 HLT *RSAS=BAD GOOD=CORRECT ANS 
1CXe 017700 171104 SS: MOV RSS . BAD 'GET RSDS 
1 012701 150600 MOV 8150600,G00D §:GET CORRECT ANS 

010012 620100 CMP G000, BA :DID RSDS CHANGE 
b10G14 14 BEQ 6$ = NO 
10016 1 010022 TYPE +2 + ASCIZ <15><12)>"RSDS ~ 

010032 004737 JSR Pc, CHG -TYPE ERROR 
91003 104009 HLT *RSDS=BAD GOOD=CORRECT ANS 

1 032737 000010 OOl1b6 6S: IT 88173, ONCEE “TESTING COOE 21 
01004 001005 BNE 7§ “YES, GET OUT 
010050 0597 #7 000010 001166 BIS 86173, ONCEE “SET COOE 21 FLAG 
010056 000137 007520 IMP MROPER TEST CODE 21 
010062 042737 OOO0IO OO11bb 7S: BIC 8B1T3, ONCEE :DONE CLEAR FLAG ANO CONT. 
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021506 

001202 

104230 

001162 
170662 

004230 

001166 

170766 
170776 

170750 
170732 

00120e 

170662 

170666 

170632 

TSTHS BLOCK SEARCH TEST 1 

s RRRAESSESEKEL ERS LELESES ELAS HLESLHERERAS SEL SRARESSRSSESS RES ES EEEES SESE ESS 

TEST 4S BLOCK SEARCH TEST 1 
MIT iiiiiiliiiiiiriiiittieiiiitireLiiieieeitieii ei Le Lee ereerere. 
tST4S: SCOPE 

M7770 
N ven 48 THE ORIVE FOR. SECTOR 3 

VING IS ENABLED 

T a mT TH ROO ST CCE) ME BRIE EY He 
;ADORESS CONFIRM BIT (AC) IS ALSO CHECKED. 

MRSRCH: CLRDK ;CLEAR ALL REGISTERS 
BIS #BITS, ONCEE SET CLOCK 
MROMD :PUT DRIVE RTC MAINTENANCE MOE 
MRCK :CHECK MR REG 
22701 TO EQUAL 22701 
MRINT iINIT AR Neee (CLEAR _MRSP) 
MR IND X PULSE_IN RSMR 
MOV #3, RSD Bo aN ARE FOR SECTOR 3 OR 41 
CMP 82, aRSDT TNT ERLEAVED? 
BEQ 4$" NO SECTOR 3 
MOV 641, 3RSDA YES SECTOR 41 

4§: MOV #31; aRSCS1 ;LORO SEARCH COMMAND (M7759) 
OSCK ; CHECK RSDS 
30400 TO EQUAL 30400 
HLT PIP SHOULD BE SET RNO DRY SHOULD 

;BE_O FOR A DRIVE SEARCH CMD 
MOV 821506, REPT ; STEP THROUGH 3 SECTORS 

i$: MRCLK ;CLOCK AR 
OSCK ;RSOS SHOULD NOT 
304 ;CHANGE TILL CLOCKING IS COMPLETED 

T ;T0 REACH SECT oR 3 HL 
DEC REPT “KEEP CLOCKING TILL 
BNE 1§ “SECTOR 3 HAS BEEN REACHED 

- NOTE A00_One ONE MORE CLOCK PULSE TO LOOP COUNTER 
;CLOCK MR REG Dsck : CHECK FOR “ATA” AND “DRY” 

110600 ;TO BE SET IN RSDS FOR 
HLT ; SEARCH FUNCTION SHOULD BE COMPLETED 
CMP = #104230, aRSCS1 ;SET RSCS1 
BeQ aS 350 JIN RSCS1 SHOULD SET BECAUSE OF 
MT  —'DS!AS : COMPLETED SEARCH FUNCTION 

2s: MOV  UNITSV,aRSAS = ; CLE 
TST —-@RSAS [O10 ATA CLEAR BY WRITING INTO IT? 
BQ 38 ;YES 
HT  —10S"AS ;RSAS SHOULD=0 

38: CNP 84230, RSCS1_ DID SC CLEAR BY CLEARING 
BEQ S“ATA” YES 
AT = idStAS NO 
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RS11-RSCY MAINTENANCE MODE DIAGNOSTIC 
TST4$ BLOCK SEARCH TEST 2 

5 RRRLSLASHEELESLASRESRSRSLESSESELSRESELSRAARAEESSSLE SESSLER RSASRE SELES SF 

BLOCK SEARCH TEST 2 
CIteiiiti ie riiiiititiiitisttrittitiiitiiithitiitiierieiiere tree roore eyed) 

104400 

0$e737 Od0004C 

012737 001000 
0Se737 000040 

001202 

i 
012737 000100 

trees 001202 

012777 000031 

012737 021506 

001166 

001202 

170466 

001202 

; TEST 46 

tST46: SCOPE 

10S 
MACY11 27(732) 25-SEP-76 09:14 PAGE 61 

;MODULE TESTED: 7759, M77S4. M7771. M7770 
“THIS TEST INITIALIZES A BLOCK SEARCH FUNCTION FOR SECTOR 0, WHEN THE DRIVE 
iJ CURRENTLY AT THE DESIRED SECT ON 

ACHES 

MRCK 
ec7Ol 

CLROK 
BIS 
MROMD 

COMPLETED UNT 
HE BEGINNING 

#BITS, ONCEE 

BLOCK SEARCH F UNC TION 
L tHe pri MAKES A COMPLETE REVOLUTION 
THE DESIRED SECTOR 

i CLEAR ALL REGISTERS 
SET CLOCK FLAG 
; PUT DRIVE INTO MAINTENANCE MOE 

01 
NIT MR REG (CLEAR MRSP) MRINT 

ASSERT INDEX PULSE TO mnriaL ize! tHe DRIVE 

MRCK 
2e701 
HLT 

; STEP THRU RESYNC_PERIOO 

MRRT1: MRCLK 

DEC 

aSle. REPT 
BITS) ONCEE 

ey 

;CHECK MR REG TO EQUAL 
;2e7 Oi 

; TYPE OUT CLOCK COUNT IF AN ERROR OCCURS 
MR REG 

MR = BAD GOOD = CORRECT DATA 
REG 

T DATA 
ERROR WHILE CLOCKING THROUGH RESYNC PERIOO 
FINISH LOOPING 

OUGH RESYNC PERTOO BNE MRRT : THROUGH 
ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE SP 

“CLOCK MR REG MRCLK 

es: MRCLK 

MOV 

#100, REPT 

REPT 
es 
831, dRSCS1 

#21506, REPT 

MR ite 7 
s EQUALS 301 
MR=BAD GOOO=CORRECT ANS 

= CLOCK MR REG 
CK MR : CHE 

; 0 EQUAL 22301 
MR=BAD GOOD=CORRECT ANS 

iSTEP INTO SECTOR O 
CLOCK MR REG 
:D0 100 TIMES 
DONE YET? NO BR 
LOAD SEARCH COMMAND (M7759) FOR SECTOR 0 
; CHECK RSDS 
;TO EQUAL 30400 
; PIP SHOULD BE SET AND DRY SHOULD 
;8E_O FOR A DRIVE SEARCH CMO 
;STEP 3 SECTORS BEYOND SECTOR O 
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TST46 DZRSOC.P11 

ee74 0104e6 
2275 ter 

5573 ibis 
2278 01043 
2279 01044e 
2280 
e281 010444 
eee O10446 
ecB3 010450 
e284 0104Se 
eeBS 
2286 
e287 

S3e8 Ol dues 10462 
e290 010470 
ee31 01047e 
eede 010474 
2233 010476 
eeH 010500 
ee3 010502 
ee% 010504 
e237 010S06 
ee38 010510 
ee39 4010514 
2300 
2301 
2302 
2303 010516 
2304 010520 
2305 010See2 
2306 010Se4 
2307 010Se6 
2308 010530 
2309 010532 
2310 O10¢34 
2311 
2312 
2313 010536 
2314 910540 
2315 010S42 
2316 O10S44 
2317 Q10546 
2316 O10SSH 
2319 010556 
2320 910560 
23e1 010566 
e322 010572 
23e3 010574 
23e4 010576 
23eS 010604 
2326 010606 

1044ee 
104426 

RS11-RSOY MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) e2S-SEP-7& 09:14 PAGE 62 
BLOCK SEARCH TEST 2 

0C 1202 

001202 

104230 

001162 
170324 

004230 

170324 

170330 

170274 

1§: 

ASSERT 

MRCLK 
OSCk 
30400 
HLT 
DEC 

;CLOCK MR 
:RSDS SHOULD 
: CHANGE Naz GLOCKING IS COMPLETED 

REPT s¥EEP CLOCKING TILL 
“SECTOR 3 HAS BEEN REACHED BNE 1$ 

INDEX PULSE TO SIMULATE THE BEGINNING OF THE NEXT REVOLUTION 

MRCK 
22701 
HLT 

;CHECK MR REG TO EQUAL 
22701 

;STEP THRU RESYNC PERIOD 

MRWRI1: 

MOV 
BIS 

BNE 

eo 1¢. » REPT 
sBITS, ONCEE ; TYPE OUT CLOCK COUNT IF AN ERROR OCCURS 

‘CORRECT DATA 
;MR = BAD GOOD = CORRECT DATA 
s CLOCK MR REG 
; CHECK FOR 
CORRECT DATA 
ERROR WHILE CLOCKING THROUGH RESYNC PERIOD 

REPT sFINISH LOOPING 
MRWR 1 : THROUGH RESYNC PERIOD 

;ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
:SP=0 EQUALS SECTOR PULSE 

;CLOCK MR_REG 
MR SHOULD 
; EQUAL 72301 

=BAD GOOD=CORRECT ANS 
CLOCK i REG 
CHECK NR 
19 EQUAL 2 
MR=BAD GOODSCORRECT ANS 

; NOTE ADD ONE MORE CLOCK PULSE To 100% gg COUNTER 

3s: 

UNITSV, JRSAS 
aRSAS 

LOCK MR REG 
CHECK FOR “ATA™ AND “DRY” 
>TO BE SET IN RSDS FOR 
: SEARCH FUNCTION SHOULD BE COMPLETED 

$2 04230, ARSCSI SET RSCS1 
;SC_IN RSCS1 SHOULD SET BECAUSE OF 

'0S!AS ; COMPLETED SEARCH FUNCTION 
CLEAR ATA 
:DIO ATA CLEAR BY WRITING INTO IT? 

s ; 'DS!A RSAS SHOULD=0 
wie30, aRSCS1 “DID SC CLEAR BY CLEARING 

s"ATA™ YES 
idgtAS ;NO 
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DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSCS1) 

5 ERA KAEAERRELSERERESREA SEARS RES EARAASAA RARE RA ASRS ESRARRERERASEARELAES 

TEST 47 DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSCS1) 
GHEE BBE 

tST47: SCOPE 

:MODULE TESTED M7759, M77SS, M7770 
“RMR ERROR IS CAUSED BY WRITTING INTO RSCS1 WHILE DOING A BLOCK SEARCH FUNCTION 
“CHECK RMR DECODER, Ele, M775S, IF THIS TEST FAILS 

RMRC1: CLROK ;CLEAR ALL DRIVE REGISTERS 
OCOO4O 001166 BIC #BITS, ONCEE “CLEAR CLK CNT FLAG 

MROMD ‘PUT DRIVE INTO MAINT MODE 
MRCK CHECK MR_REG TO 
22701 “EQUAL 2270! 
MRINT SINT MAINT MODE (CLEAR MRSP) 

000001 170250 MOV #1, aRSDA “LOAD RSDA 
000031 170232 MOV #31, dRSCS! "LOAD BLOCK SEARCH FUNCTION 

DSCK CHECK RSDS 
30400 ;TO EQUAL 304 
HL “ORY IN RSDS SHOULD BE 

“CLEARED FOR ORIVE WAS 
*ISSURED A BLOCK SEARCH FUNCTION 
*RSDS=BAD GOOD=CORRECT ANS 

0000.1 170216 MOV #11,aRSCS1 “LOAD A CLEAR FUNCTION 
-THIS SHOULD CAUSE AN RMR 
; ERROR FOR DRIVE WAS BUSY 

CLEAR COMMAND WAS GIVEN 
170226 MOV @RSER, BAD GE RSER REG 
o0co04 MOV #4. G0OD “GET CORRECT ANS 

CMP GodD, BAD “DID RMR SET IN RSER? 
BEQ 1S “YES 

022071 TYPE  , TRMR 
010706 TYPE =} 42 ;.ASCIZ “RSCS1” 

HLT *RSER=BAD GOOD=CORRECT ANS 
1S: OSCK *CHECK RSDS TO 

150600 EQUAL 150600 
HL 7 *RSDS=BAD GOOD=CORRECT ANS 

104230 170146 CHP #104230, aRSCS1 :b10 CORRECT BITS SET IN RSCS1 

HLT DS *RSCS1_ SHOULD=104230 
j RODS SHOULD=150606 
*RSER SHOULD=4 

00000! 170144 28: CHP i , aRSDA sDID CLR CLEAR RSDA 
iN 

HLT '0A *RSDA_SHOULD=1 
4g: CLROK CLEAR ALL REGISTERS 

170136 TST ORSER *RSER SHOULD CLEAR 
BEQ 3$ iRSER OK 
HLT 10S sRSER D=0 FOR THE 

>CLEAR BIT WAS LOADED IN RSCS2 
004200 170110 3S: CMP #4200,9RSCS1 § ;RSCS1 SHOULD=4200 FOR THE 

BEQ +4 “CLEAR BIT WES LOADED IN RSCS2 
HLT 10S *RSCS1 SHOULD=4200 
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MAINDEC-11-O02RS0-C 
OZRSOC.P11 TSTSO 

104400 

022777 
001401 
104040 

R 
0 

000001 
000031 

170052 

170052 
000004 

022071 
011062 

164230 

000001 

167762 

004200 167734 38: 

S11-RSOY MAINTENANCE MODE DIAGNOSTIC 
ISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSDA) 

LOS 
MACY11 27(732) 25-SEP-76 09:14 PAGE 64 

; RERAAAALSERRRAAAA LEAL LEELE SERRA LEE EAR EERRAALL EERE ELAL SLEEPER RELA LLEEE 
;TEST SO 
2UHHBEHB HHH RG HHH HHH HEHEHE HGH EHH RB BE 
tsTso: SCOPE 

DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSOA) 

;MOOULE TESTED M77SS M7759 M7770 
:RMR ERROR IS CAUSED BY WRITTING INTO RSDA WHILE DOING A BLOCK SEARCH FUNCTION 

RMRCe: 

18: 

es: 

4§: 

CLRDK 
MROMD 
MRCK 
2e701 
MRINT 
MOV 
MOV 
DSCK 
30400 
HLT 

CLR 

#1, aRSDA 
#31, aRSCS1 : LOAD aock SEARCH FUNCTION 

#1, dRSDA 
4§ 

sgt éAR ALL ORIVE REG {STER® 
ORIVE INTO MAINT MODE 

Cece MR REG TO 

s INIT MAIN "MODE (CLEAR MRSP) 
;LOAD RSDA 

: CHECK 
:TO EQUAL 30400 
DRY IN RSDS SHOULD BE 
>CLEARED FOR ORIVE WAS 
; ISSURED A BLOCK SEARCH FUNCTION 
:RSDS=BAD GOOD=CORRECT ANS 
:MODIFY RSDA 
THIS SHOULD CAUSE AN RMR 
ERROR FOR ORIVE WAS BUSY 
SWHEN COMMAND WAS GIVEN 
; GET RSER REG 

CORRECT ANS 
:DID RMR SET IN RSER? 

; ASCIZ “RSDA* 
; RSER=BAD GOOD=CORRECT ANS 

RSOS TO 
150600 

;RSOS=BAD GOOD=CORRECT ANS 
$104230, ORSCS1 sDID CORRECT BITS SET IN RSCS1 

sRSCS1_SHOULD=104230 
;RSDS SHOULD= gowo0 
*RSER 
sD10 CLR aR RSDA 

i RSD “FAL REG 
i CLEAR ALL REGISTERS 
sRSER SHOULD CLEAR 
sRSER OK 
sRSER SHOULT0 FOR THE 

LOADED _IN RSCSe CLEAR BIT WAS 
#4200, ARSCSI SRSCS1 S!.0ULD=4200 FOR THE 

CLEAR BIT WAS LOADED IN RSCS2 
sRSCS1 SHOULD=4200 



MOS 
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OZRSOC.P11 TSTS1 DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSER) 

2432 5 RHR ELE REGAL EERE ERAS RARE A EEE ERRATA AEE EERE REARS E EEE SE 

33 TEST Si DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSER) 
34 BBE HEHEHE GBH HEHEHE BBE BEEBE 

e435 011150 104400 tSTSi1: SCOPE 

2437 sMODULE TESTED M7759, M7755, M7770 
2438 RMR ERROR IS CAUSED’ BY WRITTING INTO RSER WHILE DOING A BLOCK SEARCH FUNCTION 
e139 *CHECK RMR DECODER, E12-M775S, IF THIS TEST FAILS. 

e44i O111S2 1LO4414 RMRC3: CLROK “CLEAR ALL DRIVE REGISTERS 
e442 O11154 042737 OO0O40 001166 BIC #BITS, ONCEE “CLEAR CLOCK COUNT FLAG 
2443 011162 104416 MROMD -PUT DRIVE INTO MAINT MODE 
e444 O11164 104420 MRCK CHECK MR REG TO 
P44S Oi1166 Oe2701 22701 “EQUAL 22701 
e446 011170 1044e4 MRINT SINIT MAINT MODE (CLEAR MRSP) 
e447? 011172 012777 OOO00l '67710 MOV #1, IRSOA LOAD RSDA 
2448 011200 0120777 000031 ‘67672 MOV #31, aRSCS! LOAD BLOCK SEARCH FUNCTION 
2449 011206 104426 DSCK CHECK RSDS 
24S0 011210 O30400 30400 TO EQUAL 30400 
2451 Ollel2 104000 HLT “DRY IN RSDS SHOULD M2 
Dus CLEARED FOR DRIVE WA 
2453 :TSSURED A BLOCK SEARCH FUNCTION 
24s4 *RSDS=BAD GOOD=CORRECT ANS 
e455 011214 012777 177777 167672 MOV #-1, ORSER "MODIFY RSER 
2456 ‘THIS SHOULD CAUSE AN RMR 
e457 "ERROR FOR DRIVE WAS BUSY 
2458 “WHEN COMMAND WAS GIVEN 
2459 011222 017700 167666 MOV ORSER , BAD ;GET RSER REG 
2460 Ollech 012701 OO0004 MOV #4 GOD >GET CORRECT ANS 
2461 011232 Oe0100 CMP G00, BAD *DID RMR SET IN RSER? 
462 011234 001410 BEQ 1$ : YES 
2463 011236 104402 022071 TYPE , TRMR 
2464 Olled¥2 104402 O1le%6 TYPE | 42 - ASCIZ “RSER™ 
2465 011254 104000 HLT *RSER=BAD GOOD=CORRECT ANS 

011255 104426 1S: DSCK “CHECK RSDS TO 
2467 011260 150600 1SO600 EQUAL 150600 
e468 Ollebe 104000 HLT *RSDS=BAD GOOD=CORRECT ANS 
2463 011264 022777 104230 167606 CMP #104230, 3RSCS1 ;DID CORRECT BITS SET IN RSCS1 
2470 O11272 OO140! BEQ ug - YES 
2471 O11274 104040 HLT IDS ;RSCS1 SHOULD= 104230 
2472 *RSOS SHOULD= 150600 
2473 RSER SHOULD=4 
2474 011276 104414 4S: CLROK “CLEAR ALL REGISTERS 
2475 011300 005777 167610 TST SRSER ;RSER SHOULD CLEAR 
2476 011304 OO14O! BEQ 38 *RSER OK 
2477 011306 104040 HLT 10S *RSER SHOULD=0 FOR THE 
3478 “CLEAR BIT WAS LORDED IN RSCS2 
2479 011310 022777 OO4200 167562 3S: CMP #4209, ORSCS1 —- RSCS1 SHOULD=4200 FOR THE 
2480 011316 OOL401 BEQ ‘CLEAR BIT WAS LOADED IN RSCS2 
2481 011320 104040 HLT ibs RSCSL SHOULD=4200 



MATNDEC-11-DZRSO-C 
OZRSOC.P11 

e48e 
2483 
e484 
e48S O113ee 
e486 
2487 
2488 
e489 
2490 
e491 O11324 
e49e 011326 
24393 011330 
2494 011332 
249S 011334 
C496 «84011336 
2497 011344 
2498 0113Se 
2499 «4011354 
2500 011356 
2501 
2502 
2503 
2504 011360 
eS0S 
2506 

011364 
2508 011370 
2509 011374 
2510 011376 
e511 011400 
2Sle 011470 
2513 011472 
2514 G.11474 
2515 011476 
2516 O11500 
2517 011506 
2518 011510 
2519 
2520 
eSe! 011Sle 
2Se2 011514 
eSe3 011520 
eSe4 011522 
2525 
2Se6 011524 
2Se7 011532 
eSeB 4011534 

TSTS2 

104400 

104414 
104416 

022777 
001401 
104040 

RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC 
NOS 

MACY11 27(732) 25-SEP-76 09:14 PAGE 66 
DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSAS) 

EHHBBBHHEHH HHH EHH EEBBEG HBB EBBHEHHHB HEHEHE Ee 
DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSAS) TEST S2 

WTITITI Tit TTite Tittle ELL LLL LLLLLLELL LLL LEER DLEELELELEE Ens! 

tsTs2: 

;MOOULE TESTED: M7759, M7755, 

SCOPE 

47770 
:RMR_ERROR SHOULD NOT SET BY WRITTING INTO RSAS WHILE DOING A BLOCK SEARCH FUNCTION 
IF TEST FAILS, CHECK RMR DECODER E12-M7755S. 

RMRCY: 

00000! 167544 
000031 1675e6 

167532 

167524 
000000 

011404 

1$: 

004231 167372 

4§: 
167374 

004200 167346 33: 

CLROK 
MROMD 

#1, aRSDA 
#31, aRSCS1 

aRSAS 

@RSER, BAD 
#0, GoOD 
GOOD, BAD 

S42 

#4231, dRSCS1 
4§ 
:DS 

aRSER 
3$ 
:0S 

#4200, dRSCS1 
+4 
'DS 

;CLEAR ALL DRIVE REGISTERS 
PUT DRIVE INTO MAINT MODE 
CHECK MR_REG TO 
EQUAL 22701 
: INIT maint MODE (CLEAR MRSP) 
LOAD RSDA 
; LOAD BLOCK SEARCH FUNCTION 

CK RSOS 

; IVE _WAS 
; ISSURED A BLOCK SEARCH FUNCTION 
sRSDS=BAD GOOD=CORRECT ANS 
WRITE INTO ATTENTION SUNMARY REGISTER. 
“SHOULD BE NO RNR ERROR BECAUSE 
WRITING RSAS IS ALLOWED ANYTIME. 
;GET RSER REG 
SGET CORRECT ANS 
;DID RMR SET IN RSER? 
3NO 
;.ASCIZ <15)<12>"RMR ERROR SHOULD NOT SET WHILE WRITING 
“RSER=BAD GOOD=CORRECT ANS 
CHECK RSDS TO 
EQUAL 30400 
RSOS=BAD GOOD=CORRECT ANS 
;DID CORRECT BITS SET IN RSCS1 
; YES 
RSCS1_SHOULD=4231 
:RSOS SHOULD=30400 
*RSER SHOULD= 
“CLEAR ALL REGISTERS 
:RSER SHOULD CLEAR 

Qi 
SRSER S40ULD=0 FOR THE 
“CLEAR BIT WAS LOADED mM RSCSe 
;RSCS1 SHOULD=4200 FOR THE 
CLEAR BIT WAS LOADED IN RSCS2 
;RSCS1 SHOULD=4200 
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-C RS11-RSCY_ MAINTENANCE MODE DIAGNOSTIC MACYL1 27(732) 25-SEP-76 09:14 PAGE 67 
TSTS3 -ORIVE SELECT TEST 

SHEREESHEKERSRERSREERELERSSEARALERERSEEARSRERSRESSESELE SLSR SSS SRS RS SEES EES 
“TEST S3 ORIVE SELECT TEST 
 SSSSSSEKASELEEREREESELSSERSLSRSSESSAARSRESEAESSSSERESIRSASSASERRERERAEAES 

104400 tSTS3: SCOPE 

sMODULE TESTED: §775S 
:T 08 A elve REGISTER OF THE DRIVE UNDER TEST, 70 ALL CHES. 
:T N FINOS A NON-EXISTENT DRIVE AND TRIES TO LOAD ITS 
; REGISTER WITH ALL ZEROS. THIS SHOULD CAUSE “NED” TO 
iSE N_RSCS2. THE PROGRAM RE-SELECTS THE DRIVE UNDER TEST AND CHECKS 
-ITS REGISTER TO SEE IF IT WAS MODIFIED. tt SHOULD CONTAIN ALL ONES. 
“CHECK UNIT NO. COMPARATOR, EL9-M775S IF TEST FAILS 

LOM414 MROSEL: CLROK -CLEAR ALL REGISTERS 
104416 MROMO :PUT DRIVE INTO MAINT MODF 
104420 MRCK :CHECK MAINT REG 
02270! 22701 -TO EQUAL 2270] 
104424 MRINT INITIALIZE MAINT MODE (CLEAR MRSP) 

:BY SENDING 2 CLOCK PULSES 
012777 177777 «167330 MOV 8-1, IRSDA “LOAD DISK ADOR REG OF DRIVE UNDER TEST 

SEARCH FOR NON EXISTENT DRIVES 
012737 OOO40! onl214 MOV #40] , WORK 
bos00} CLR 6000 

10 167306 1S: MOV C000, RSCS2 ;LOAD UNIT NO 
oos777 167314 TST oRSER 29 THIS A NED? 
Oxe777 010000 167274 BIT esiti2,arscse ;CHECK 

1005 BNE 2s “YES 
0 <9} INC 6000 ‘UPDATE UNIT NUMBER 
Que137 01214 ROL WORK “KEEP LOOKING FOR NED 
1 BCS NEDOON *COULD NOT FIND ANY NON EXISTENT DRIVES 

BR 1§ LOOK FOR NED 
01 OC4O00 167250 28: MOV #4000, 9RSCS!  § ;CLEAR NED 
010137 001220 MOV GOOD, & “RK : NUMBER 
010177 167-42 MOV C000 3eCR2 "LORD UNIT 8 OF NED INTO RSCS2 
55077 167244 CLR ORSDA WRITE INTO A NON EXISTENT DRIVE REG 

iT .3 CAUSE NED TO 

017700 167232 MOV GET RSCS2 
052701 010100 BIS 810100; C000 PUT CCrRECT ANS IN GOOD 

“BY SETTING NED AND IR 
020100 CMP G000 , BAO -1S CORRECT? 
0.401 BEQ +4 7 it 

104000 HLT “RSCS2=BAD GOOD=CORRECT ANS 

022777 160200 167210 CMP 8160200, aRSCS! ; 15 CS1 CORRECT 
00140! BEQ +4 “YES 
LOMOOM MT DA -TRE SHOULD BE SET IN CS1 BECAUSE 

;OF NED ERROR IN RSCS2 
;RSCS1 SHOULD=160200 
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TRSDC P11 TSTSH MAINTENANCE MODE WRITE TEST 

eb0e 5 SRRRSESESSHESRAESEEEERESE TEESE SERSSSSSSRSSESSSSAESSAESHESASASESESESELESESS 

gous TEST S4 MAINTENANCE MODE WRITE TEST 
s SHSSSSSSSFSSSSRSSSSSSSGAEESEESSSEESEE ES EEOE 6055008598 G5095 0 ESE EEE S ED 

Sore o120S0 104400 tSTS4: SCOPE 

sMOOULE TESTED: M7771, M7753, 47751 
2608 i THY IS AN RSOM bes MAINTENANCE § NODE (SINGLE-STEPPED) SECTOR 
2609 WR ST. ie TESTING THe Cone TE DATA PATH FOR A DATA 
2610 : TO THE OISK. MY D DATA TO BOTH SURFACES 
abil ‘IS CHECKED ALONG WITH CORRECT GENERATION OF THE CRC WORD AT 
12 THE END OF THE SECTOR. INOEX PULSES. RESYNC, TIMING 

sia “PREAMBLE, AND SECTOR PULSES ARE ALSO CHECKED. 

2615 012052 012737 OCOOOe 001144 MOV 82, FLAG2 -SET TEST FLAG 
2616 01200 104414 MRWRT:  CLROK -CLEAR ORIVE REGISTERS 
2617 012062 052737 ODO0NO 001166 BIS 8817S. ONCEE -SET TYPE CLOCK COUNT FLAG 
2618 012070 O4e737 COOB0C 001166 gc #600, UNCEE -CLEAR FLAG BITS 
26!9 01207) 104430 MRIND *SENO INDEX PULSE TO MR REG 
2620 012100 104420 MRCK CHECK MR REG 
Pbel Olelde Oe2701 22701 -TO EQUAL 22701 
bee OlelON 1044e4 MRINT ‘INIT PAINT MOOE (CLEAR MRSP) 
shes -BY SENDING 2 CLOCK PULSES 

2b25 -FILL MEMORY DATA BUFFER (INBUF) WITH 128 WORDS (1 SECTOR) 
2626 “DATA BUFFER WORDS ARE :A WORD OF ALL 0’S 
obo? : A WORD OF AL_ 1° 
2628 ; FLOATING 1°S PATTERN (16 WORDS) 
2609 : A CATTERN OF 146314 (110 WORDS) 

oe O1z106 012702 027566 MOV SINBUF Re GET LOCATION OF OUTBUF 
232 Ol2li2 O0S0e2 CLR (Re }+ “CLEAR 1ST LOCATION 
2633 biel is 12728 177777 8-1, (R214 * OND 
2694 Oleic 005003 CLR “CLEAR WORK LOC TO GENERATE 
2635 Ol2le2 Odebl SEC A PATTERN OF FLOATING ONES 
23 Ol01-4 006103 1S ROL GET PATTERN 
2637 Olelee 102422 BCS 2s “DONE GET OUT 
2638 012130 010222 MOV R3, (R2)+ FILL BUFFER 
2639 Ol2l32 000774 BR 1s : CONT 
geo 012194 012703 000156 2s: MOV 8110. ,93 “FILL REMAINING PORTION OF 

2642 012140 012704 146314 MOV #146314, R4 “BUFFER W’TH A PATTERN OF 146314 
2643 O1C144 O10422 3s: MOV RY, (Re) + *LORO BUFF L® 
2b44 012146 005303 DEC R3 ‘DONE YET? 
2645 012150 001375 BNE 3$ = NO 

oy -SETUP CONTROLLER TO TRANSFER 128 WORDS OF DATA (1 SECTOR) TO SECTOR O 
2648 012152 012777 027566 166726 MOV SINBUF.JRSBA  —»«; LOAD BUS ADOR REG 
2649 012160 0120777 177600 166716 MOV #177600, aRSWC LORD WORD COUNT REG 
2650 Oieibb 012777 00006! 166704 MOV 861, aRSCS1 “LORD WRITE COMMAND 
2651 012174 LON446 GETSP * CLOCK a es TO GET SECTOR PULSE 
2652 : TO QUT COUNTERS AND REGISTERS 
2653 -THAT OTHERWISE COULD NOT BE CLEARED. 
2654 012176 104220 HLT MR ‘COULD NOT SET SECTOR PULSE (0) 
2655 012200 104450 SPASS “CLOCK MR 2 TIMES SP = 1 



BLE
 

(v
:)

 

j
a
l
e
l
e
l
a
l
e
l
e
l
e
a
l
e
l
=
 

al
ea

le
a)

 
=
 

be
 

Ba
e 

Da
 

Fs
 

bo
 

Fs
 
Fe

 
B=

 
bo

 
Be

 
He

e 

3 

Rea
 e

aw
si

 

N
 

—
 

alt
el 

at
ia

lc
al

ce
tc

at
at

at
ie

 
Bd

 
Ya
AA
Z 

SS
 

See
 e

en
 w

eR 
012c0e 
O01c204 
012206 
Ole2ei0 

"O
S 

ru
 

Si
n 

“RAINDEC-11-O2RS0-C 
OZRSOC .P it TSTS4 

ae
 

B
R
S
e
S
h
 

a 
Re

ee
la

er
 

Be
 

Bi
te

 
“ 8 3 

O6 
RS11-RECY MAINTENANCE MODE DIAGNOSTIC MACYL! 27(732) 25-SEP-76 09:14 PAGE 70 
MAINTENANCE MODE WRITE TEST 

sASSERT INDEX PULSE TO INITIALIZE THE ORIVE 
MRINC 
ARCK ; CHECK Lae REG TO EQUAL 

ie ERT EOR HLT COMO 0s BEEN ISSUED 

;STEP THRU RESYNC PERIOD 

001000 3Ciede MOV #512. , REPT 
OCOO40 00: 166 BIS 8817S; ONCEE ; TYPE OUT CLOCK COUNT I> ERROR OCCURS 

MRWRTL: MROLK :CLOCK MR REG 
MRCK CHECK FOR 
pee CORRECT DATA CORRECT DATA 

MRCLK pied ee 
MRCK : CHE 
20S01 CORRECT para 
HLT ERROR WHILE CLOCKING T4ROUGH RESYNC PERIOD 

201 20e DEC REPT FINISH LOOPING 
BNE MRIWRT 1 ; THROUGH RESYNC PERIOO 

3ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
;5P=0 EQUALS SECTOR PULSE 

MRCLK CLOCK MR REG 
MRCK MR SHOULD 
70401 iE QUAL 7010 
HL MR=BAD =CORRECT ANS 
MRCLK i CLOCK . REG 

2001 ee 
At EOIN, 2010) ec ANS 

;PERFORM 63 DOUBLE MAINT CLOCK OPERATIONS -bRITING PREAMBLE 

000077 001202 MOV #63. ,REPT 
MRWRT2: MRCLK ;CLOCK MR REG 

MRCK CHECK MR REG 

Om iT f QOSCORRECT ANS LK iChoee Me Ae 
MRCK Check MR REG 
21S01 >TO EQUAL 2,501 
aa ;MR=BAD GOO0= CORRECT ANS 

001202 C REPT DONE YET 
BNE MRWRT2 ;NO LOOP 
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02 PL! TSTSY MAINTENANCE MODE WRITE TEST 

2701 sDRIVE SHOULD NOW RECEIVE 1ST WORD TO BE wRITTEN 

2703 012330 104422 MRCLK -CLOCK MR REG 
fa Big 1044 MRCK “CHECK MR REG 
70S 610238 171561 171501 -7O EQUAL 171501 

2706 012336 104000 HLT 7MR REG=BAD GOOD=CCRRECT ANS 

orya pissae 1baas5 NRCKS MR OKEG SHOULD 
2709 B19 Agicse 25501 EQUAL seep 
2710 O1234%6 104000 HLT -MR REG=BRAD GOOD=CORRECT ANS 
2711 012350 104422 MRCLK 
e7le Ole3Se 104420 MRCK 
2713 012354 175501 175501 
271% 012355 104C00 HLT 

1S ;PERFORM NEXT STEP 3 TIMES TO FINISH WRITTING PREAMGLE 
16 012360 012737 000003 001202 Vv 83, REPT 

e717 012366 104422 MRWRT3: RCL ; CLOCK m REG 

o71 pis370 Agecs? Been ite QUAL en 
2720 012374 104000 HLT >MR=BAD GOOO=CORRECT ANS 
2721 01237 104422 MRCLK >CLOCK MR REG 
e7ee O1A400 104420 MRCK “CHECK MR REG 
2723 Ole40e 175501 175501 :TO EQUAL 175501 
272-4 012404 104000 HLT -MR REG=BAD GOOD=CORRECT ANS 
27eS O12406 005337 001202 DEC REPT -DONE YES? 
ores Ole412 001365 BNE MRWRT3 *NO LOOP BACK 

2728 -MOVE DATA WORD INTO RSO4Y SHIFT REGISTER (M7753) 

2730 012414 104422 MRCLK ;CLOCK MR REG 
2731 O12416 104420 MRCK >CHECK MR REG 
e73e Ole420 027501 27501 :T0 EQUAL 2750 
2733 Ole¥22 104000 HL *MR=BAD GOOD=CORRECT ANS 
ove = LEY 104422 MRCLK *CLOCK MR REG 
273 «e426 «104420 MRCK “MR REG SHOULD 
272% 012430 123501 123501 sEQUAL 123501 
2737 O1eN32 104000 HLT -MR=BAD GOOD=CORRECT ANS 

g733 sENCODE SYNC 1 (M7751) 

2741] OlO434 104422 MRCLK “CLOCK MR REG 
e742 012436 104420 MROK “MR REG SHOULD NOW 
2743 012440 073501 73501 ‘EQUAL 73501 
2744 O1e442 104000 HLT *MR=ERD GOOD=CORRECT ANS 
2745 Oll444 012705 027566 MOV SINBUF RS “GET STARTING ADOR FOR DATA BUFFER 
e746 012450 O11S04 MOV CRS), R4 GET DATA 
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OZRSOC Pll TSTS4 

evry? = GlewSe 912737 
2748 
2749 

Srey 
ee Q1e460 O4e7 

pies 9$2737 
e754 OleN74 = 104432 
2755 01e476 104434 
2756 
e757 
e758 012500 _ 104000 
2759 OleSOe 104% 
2760 
2761 
e7be 
2763 Q12S04 104000 
2e7b4 012eS06 032737 
2765 012514 0010) 
2766 012516 
27b7 bicedt 001040 

8 ES BES 
2771 Ql12S534 62737 
e772 OleS4e 012737 
2773 O1eSS0 005337 
e77™% 012554 001347 

ey 012556 ft 
O1eS64 = 04e737 

2778 012572 004737 
2779 

e780 01257 Ol270e 
2781 Qleb0e 62702 
e7Be 012606 Mead 
e783 Qleble Ol 
e784 Oleb14 162705 
e785 Olebed 012737 
2786 ODlebeb 005337 
e787 Oieb32 001320 

GO6 
RS11-RSO4 MAINTENANCE MODE CIAGNOSTIC 
MAINTENANCE MODE WRITE TEST 

002167 901214 MUV #1143. , WORK 

900200 001166 BIC @B1T7, ONCEE 
000130 001166 81S 88176; ONCEE 

1$: XBIT 
CKO! 

HLT 
eLKde 

HLT 
000200 001166 sit 88177, ONCEE 

OOO400 001166 BIT 88118, ONCEE 
BNE 3$ 

001214 DEC WORK 
BNE 1$ 

000200 001166 BIS 88117, ONCEE 
000012 001214 MOV 810. , WORK 
001214 2s: DEC WORK 

BNE 1S 

000400 001166 BIS 88178, ONCEE 
000200 001166 arc 8B1T7 | ONCEE 
de4112 JSR PC, GENCRC 

027566 MOV SINBUF R2 
000400 RDO 8400, Re 
001214 MOV WORK’ IRE 

MOV R2,RS 
oocode SUB 82. RS 
ococie 001214 MOV 810. , WORK 
001214 3s: DEC WORK 

MACYI1 27 (732) 25-SEP-76 09:14 PAGE 72 

;DOING A 1 SECTOR TRANSFER 127 WORDS 
;18 R_ WORD-CLOCK LOOPS 
; TAKE oF 2 BITS ATA TIME 
; 127 EQUALS 1143 LOOPS 
370 SECTOR (LAST WORD DONE SEPARATELY,. 

FLAG 

sCALCULATE COR°ECT ANS FOR 
sMR RES (MOTO. ) 
;MR=BAD GOOOSCOFRECT ANS 
:0N LAST WORD YET? 
YES 

;ON CRC WORD YET? 

: DONE WITH 127 WORDS? 
® 

;SET LAST WORD FLAG 
;SET UP TO TRANSFER LAST WORD 
; DONE YET? 

;SET TRANSFERRING CRC WORD 
;CLEAR LAST WORD FLAG 

;GO T 
;0F DATA BUFFER 
;LOAD CRC WORD 
;RESET POINTER FOR 
;RS_FOR_CRC WO 
;SETUP TO XFER CRC 
;D0NE YET 
= NO 
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MAINTENANCE MODE WRITE TEST 

sEBL SHOULD NOW ASSERT 

MRCLK i CLOCK MR REG TO STOP THROUGH 
Te RSOM 4 QI9k SECTOR DEAL BAND AREG 

MRC : CHECK MR 
1S3S0! io EQUAL 153501 
MT MR REG=BAD GOOD=CORREC? ANS 

> 0OP & TIMES 

900006 of1292 MOY 86, REPT 
ug: MRCLK CLOCK MR REG 

MREK CHECK MR REG 
3501 :TO EQUAL S3S01 
HLT *MR=BAD GOOD=CORRECT ANS 
MRCLK “CLOCK MR REG 
MRCK “CHECK MR REG 
1$3S0! “TO EQUAL 153501 
HLT ‘MR=BAD GOOOSCORRECT ANS 

o0i20e DEC REPT ‘DONE LOOPING YET? 
BNE 4§ ;NO 

sFINISH UP 

MRCLK -CLOCK MR REG 
MERCK ;CHECK MR REG 
3501 “TO EQUAL 3501 
HL? MR RE G=BA0 GOOOD=CORREC” ANS 
MRCLK >CL MR REG 
MRCK CHECK MR REG 
1S1501 -TO EQUAL 1S1SO1 

"MR=BAD GOOD=CORRECT ANS 

TRANSFER SHOULD NOW BE COMPLETE 

MRCLK -CLOCK MR REG 
MR“K CHECK MRE REG 
2701 “TO EQUAL 2701 
HLT *MR=BAD GOOD=CORRECT ANS 

NOW TEST CONTROLLER 

165144 TST aRSCS1 ANY ERRORS? 
BPL cs NO 
HLT DAN WC : YES 

166140 S$: TST ARSC ;01D we GO TO 0 
BEQ +4 “YES 
HLT CWC WC SHOULD BE = T0 0 

00000! 166132 CMP 81, aRSDA ; DOES RSOA=1 
BEG +4 : YE 
AL 1A “RSDA SHOULD=1 

000002 001144 ae 08171, FLAG IN MAINT VERIFY’ TEST 

021354 IMP deMRVRE -YES, GO TO VERIFY TEST 
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RS11-RSC4Y MAINTENANCE MODE DIAGNOSTIC 
MAINTENANCE REAO TEST 

CO11L44 

0275€6 

MACY11 27(732) 25-SEP-76 09:14 PAGE 74 

jRERRERRHAHEPEODHEUOSEESSEREESERSEHESEOSAEEERROLEEROEEEASED SCHERER EAE SES 
MAINTENANCE READ TEST ; TEST SS 

-SEPERESHEEESESEREEEEE SHRELEASERERLSSLESSEASSLRSSERASEP SS AAEEASSLELELEE SES 

tSTss: SCOPE 

; MODULE TESTED: M7771, Tretia 

EAS GB" SBOL PTB OmUNTp Om, pepe, (omg repmep som 
AF pena 
MRRD: 

;FILL 
;DATA BUFFER WORDS ARE 

18: 

es: 

3$: 

; NOTE: 

CLR 

NG LO 
IN MA 

8BITS. ONCEE 
erate ONCEE 

FLAG2 

A WORD 

Ge oko tone EMORY . (THE PHASE LOCK (oP. Is 

;CLEAR DRIVE REGISTERS 
ie TYPE Cork COUNT FLP 

LEAR ALL OTHER FLAG “e 12 
SENO INDEX PULSE TO MR REG 
CHECK MR pan 

To ONIN HO NODE (CLEAR MRSP) 
BY SENDING 2 CLOCK PULSES 

;CLEAR FLAG TEST BITS 

LL MEMORY DATA BUFFER (INBUF) WITH 128 WORDS (1 SECTOR) 
:R WORD oo ALL 0’S 

FLOATING ots pATTERN (16 WORDS) 
A PATTERN OF 146314 (110 WORDS) 

#INBUF , R2 
(R2)+ 
t-1, (Re)+ 
R3 

R3 
es 
Ra, (Re)+ 

8110. .R3 
#146314 R4 
RY, (Re)$ 
R3' 
3$ 

;GET LOCATION OF INBUF 
CLEAR 1ST LOCATION 
ee WORD OF ALL ONES 

LEAR WORK LOC TO GENERATE 
FLOATING ONES 

; CON 
‘FILL REMAINING PORTION OF 
“BUFFER WITH A PATTERN OF 146314 
;LOAD BUFFER 
DONE YET 

: INBUF CONTAINS THE TABLE OF para WHICH IS “READ”. 
;VIA THE MROB AND MROT BITS IN R 
;OUTBUF IS WHERE THE DATA WORDS FROM THE 
;MASSBUS ARE STORED 
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OZRSOC P11 TSTSS MAINTENANCE READ TEST 

2089 ;SETUP CONTROLLER TO TRANSFER 128 WORDS OF DATA (1 SECTOR) FROM SECTOR © 

o83 913078 Qt 777 030956 166002 MOV SOUTBUF , RSBA iL0 BUSS ADDR REG 
13108 610777 177600 168772 MOV 8177600; IRSWC WORD COUNT REG 

2893 013112 010777 OcO071 165760 MOV #71, aRSCS! ‘TAD READ COMMAND 
289 013120 012702 c0d200 MOV #200, Re -CLEAR THE OUTBUF TABLE 
2895S O131e4 912703 030366 MOV sOUTBUF , R3 :SO THAT WHEN THE READ 

See Ot siae 8 RS Bat te cnt (QUTELF ) METH aT oege BISISH GCL are Bee CG HE EXPECTED CGNBUF 
2899 013136 !04446 GETSP Cob ROUTINE TO eT SECTOR PULSE 

TO CLR ROUT ofOUNTERS ANO REGISTERS 
5a D NOT BE CLEARED. 
23Ge 013140 104220 HLT MR HAT NOT SET SECTOR PULSE (0) 
2933 013142 1044S0 SPASS “CLOCK MR REG 2 TIMES SP = 1 

sore :ASSERT INDEX PULSE TO INITIALIZE THE DRIVE 
2906 013144 104430 MRIND 
2977 +O13146 104420 MRCK ;CHECK MR REG TO EQUAL 
2538 013150 022601 22601 22601 FOR A 
e303 013152 104000 HLT READ COMO 

call ;STEP THRU RESYNC PERIOO 

2913 013154 012737 001000 001202 MOV #512. ,REPT 
2914 013162 052737 800640 O01166 BIS #BITS’ ONCEE ;TYPE OUT CLOCK COUNT IF ERRORS OCCUR 
2391S 013170 104422 MRRDI: MRCLK “CLOCK MR REG 
2916 013172 104420 MRCK CHECK FOR 
2917 013174 07260! 72601 ; CORRECT DATA 
23918 013176 104000 HLT MP=BAD GOOD=CORRECT DATA 
23919 013200 104422 MRCLK CLOCK MR REG 
2920 O13e02 1044eD MRCK CHECK FOR 
2921 013004 Oe260i 22601 CORRECT DATA 
2322 013206 104000 HLT “ERROR WHILE CLOCKING THROUGH RESYNC 
2323 913210 005337 001202 DEC REPT sFINISH SH LOOPING 
esd 013214 001365 BNE MRRD1 THROUGH RESYNC PERIOD 

2925 ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
29327 :SP=0 EQUALS SECTOR PULSE 
2328 013216 104422 MRCLK CLOCK MR REG 
2929 013020 1044°0 MRCK ime R SHOULD 

Wea j : aa =CORRECT ANS Sub Bisse! HRCL K beg es 
2933 013230 104400 MRCK 
2934 013032 2220! 2220! i cre FSuAL 22201 
2393S 013234 104000 HLT *MR=BAD GOOD=CORRECT ANS 
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2936 
2937 
2938 ot 3636 

Said 130 
esl eed 

Sea Tess) 
San bt cee 

Bae O1soee 
2W7 O13eb4 
2048 013270 
2N9 O13e7e 
e950 013274 
2351 013276 
2952 013300 
e3S3 
2954 
egss \ 

Bee? 13315 
e988 013316 
23539 013320 
2960 01332e 
291 O133e4 
e%e 013332 
293 013340 
294 01334e 
e965 013344 
2966 
297 
e398 01334 
2%9 O133Se 
e970 013356 
2971 O1336e 
2e97e 013370 
2973 
2974 
e375 «013376 
2976 013400 
e977 =013402 
e978 = O13404 
2979 013406 
e980 013410 
e981 013414 

TSTSS 

012737 

RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC 
MAINTENANCE READ TEST 

000107 

001202 

001202 

001202 

001204 
001202 

KO6 
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;PERFORM 71 DOUBLE MAINT CLOCK OPERATIONS-- 

;READ SYNC™1" 

MOV 
MOV 
MRCK 
2364S 
HUT 
MOV 
MOV 
MRCK 
173645 
HLT 

;READ DATA 
ARD3: 

1§: 

CLR 

71.,REPT 

REPT 
MRRDe 

#55, dRSMR 
#845) ORSMA 

#55, JRSMR 
#45) RSMR 

REPT 
1$ 

CO BE 
:T0 FOUA. 
; MR=BAD GO0= CORRECT ANS 
CLOCK MR REG 
CHECK MR REG 
io QUAL 23601 

GOOD=CORRECT ANS 

‘CLOCK MR REG 
:CHECK MR REG 
:TO EQUAL 73601 
SMR=BAD GOOD=CORRECT ANS 

;CHECK MR REG 
;TO EQUAL 
;CONTENTS OF GOOD 

;CLEAR CLOCK COUNT FOR DATA WD 
GET STARTING ADDRESS FOR DATA BUFFER 

;SETUP COUNTER FOR_IST SB BIT 
: SETUP COUNTER TO TRANSFER 
;128 WORDS-9X128=1152 
2 CLOCKS PER 2 Bite OF DATA 
:GET 2 DATA BITS 
CLOCK MR 
MR REG NOT CORRECT 
;CLOCK MR REG 
MR REG NOT CORRECT 
; DONE WITH DATA BUFFER YET? 
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2982 O13416 032737 OOO400 001166 2S: BiT ¥B1T8, ONCEE ;DID WE ALREADY DO CRC? 
2983 13424 001030 BNE 3$ YES 
2984 013426 052737 OOO4O0 001166 BIS #8178, ONCEE “NO SET CRC FLAG 
2985 Ean 013737 001204 001172 MOV REPT1’ SAVEE :SAVE REPTI 
2925 013442 737 Oedile JSR PC, GENCRC ‘GENERATE CRC WORD 
2987 ; AND LEAVE IN LOC “WORK” 
29°8 O13446 01270. 027566 MOV #INBUF Re 
2989 013452 013737 001172 001204 MOV SAVEE REPTL ‘RESTORE REPT1 
5390 013460 Deg? p90400 ADD #400, Re ; STORE RE CRC WORD AT END OF 
$91 613464 01371 12i4 MOV WORK’ JR2 ry 

2992 013470 010205 MOV Re, RS 
2993 O1347e 162705 000002 SUB #2,R5 
2994 013476 012737 000011 oadl2de MOV #5. , REPT -SETUP_TO TRANSFER 1 WD 
2695 013504 0007 BR 1$ ‘TRANSFER CRC WO 
20% 013506 104422 3S: MRCLK CLOCK MR REG 
2997 013510 104420 MRCK ‘CHECK MR REG 
2998 013512 003601 3601 :TO EQUAL 
2999 013514 104000 HLT ;3601 
3000 013516 104422 MRCLK CLOCK MR REG 
3001 013520 104420 MRCK : CHECK MR 
3002 013522 153601 153601 >TO EQUAL 
3003 013524 104000 HLT : 153601 
3004 013526 104422 MRCLK CLOCK MR REG 
3005 013530 1044e0 MRCK *CHECK MR 
3006 013532 007601 7601 >TO EQUAL 
3007 013534 104000 HLT ‘7601 
3008 013536 104422 MRCLK CLOCK MR REG 
3009 013590 104420 MRCK >CHECK MR 
3010 13542 153601 153601 TO EQUAL 
301 613544 104000 T ; 153601 

3013 sPERFORM 8 DOUBLE MAINTENANCE CLOCK OPERATIONS 
3014 STEP INTO END OF SECTOR DEAD BAND 
3015 EBL IS NOW ASSERTED 

3017 01354 012737 O00010 001202 MRDY: MOV #8. , REPT 
3018 013554 104422 1S: MRCLK CLOCK MR REG 
3019 013555 104420 MRCK ; CHECK MR REG 
30ep O01 003601 3601 TO EQUAL 
3021 013562 104000 HLT : 3601 
3022 013564 104422 MRCLK CLOCK MR REG 
3023 013566 104420 MRCK i CHECK HR 
3024 013570 163601 153601 REG TO 
3025 013572 104000 HLT EQUAL 153601 
3026 013574 005337 cadle02 DEC REPT DONE YE 
3027 013600 001365 BNE 1§ :NO 

3059 ;PERFORM ONE MAINTENANCE CLOCK OPERATION 
3030 “SHOULD GET STROBE BUFFER 

3032 013602 104422 MRCLK CLOCK MR REG 
3033 013604 104420 MRCK : CHECK MR 
3034 013606 007601 7601 *REG TO 
3035 013610 104000 HLT ‘EGUAL 7601 
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3036 PERFORM ONE MAINTENANCE CLOCK OPERATION 
2097 :SHOULD COMPLETE TRANSFER. 

3039 013612 104422 MROS:  MRCLK CLOCK MR REG 
3040 O13614 Oe2777 OC4270 165256 CMP #4270,aRSCS1 ANY ERRORS? 
3041 013622 OO1401 BEQ 1$ : NO 
3042 013604 1040S4 HLT 'DAIDS!WC 
3043 013606 005777 16S252 18: TST aRSuC ;DID WC GO TO 0 
3044 013632 OO1401 BEQ : YES 
304S 013634 104010 HLT ine ‘WC REG SHOULD=0 
3046 013636 Oe2777 00000! 165244 CMP #1. aRSOA ;DOES RSDA=1 
3047 013644 O01401 BEQ +4 YES 
3048 013646 104004 HLT ‘Da RSDA SHOULD=1 

3050 -COMPARE DATA READ WITH INPUT BUFFER 
3051 TWILL ONLY TYPEOUT 10 ERRORS --- BUT IF SWl2 IS SET 
3052 IT WILL TYPE OUT ALL ERRORS 

neq 013650 042737 OOCO4O 001166 MRD: BIC #BITS, ONCEE CLEAR MAINT CLK CNT 
3055 013656 012701 O27S56 MOV #INBUF . GOOD ‘GET STARTING LOC OF EXPECTED DATA 
3055 013662 012700 030366 MOV #OUTBUF , BAD GET STARTING LOC OF DATA “READ” FROM DISK 
3057 013666 012737 O000ie 001202 MOV #12, REPT SET UP ERROR COUNTER 
3058 013674 O1e70S d00eCI MOV #201,RS “COMPARE 1 SECTOR 
3059 013700 005305 38: DEC RS *DONE WITH SECTOR 
3060 013702 001445 BEQ 23 “YES GET OUT 
3061 013704 Oc202l1 CMP (BAD)+, (GOOD) + 515 DATA CORRECT? 
3062 013706 001774 BEQ 3S “YES 
3063 013710 032777 O10000 165110 BIT #81712, 9SWR ; TYPE ALL ERRORS? 
3064 013716 001003 BNE 1$ *YES 
3065 013720 005337 o0l1202 OEC REPT : TYPED OUT 10 ERRORS YET? 
3065 013724 001434 BEQ 2g YES GET OUT 
3067 013726 Oc4O4l 1S: CMP -(BAD),-(GO0D) GET eEROR 
3068 013730 010003 MOV BAD, R3’ SAVE CONTENTS 
3069 013732 010104 MOV Good, RY OF GOOD AND BAD 
3070 013734 011300 MOV (R3),BAD GET DATA AND PLACE 
3071 013736 01140! MOV (RY), GOOD IN GOOD AND BAD 
3072 013740 104000 HLT TYPE OUT ERROR 
2073 013742 010300 MOV R3, BAD “PUT ADORESS BACK 
3074 013744 O10401 NOV R4’ GOOD INTO GOOD AND BAD 
3075 01374 010037 oD1214 MOV Bat). WORK 
3076 013752 020000 165046 BIT sBitls, JSWR TYPE QUT MESSAGE? 
3077 013760 OO1014 BNE NO 
3078 013762 104402 013766 TYPE : ASCIZ “BAD ADDRESS= * 
30739 O14004 013746 001214 MOV vite te PUT WORK ON STACK 
3080 O14010 104406 TYPES TYPE STACK IN OCTAL - SUPRESS 
3081 014012 022021 ug: CMP (BAD)+, (GO0D)+ 
3082 014014 000731 BR 3$ 
3083 014016 2s: : DONE 
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3080 5 RRA HE HE HHS HEHE SEE HE SEE SHE ME HE SE HEHE EH HEHE A HEHE HEE HE EEE ER EE REESE 

TEST 56 MAINTENANCE MODE DATA WRITE CHECK TEST 
3086 [BEEBE HHH BEBE 330 3b ai bbe eet 

3087 914016 104400 $STS6: SCOPE 

3089 :MODULE TESTED: M7771, M7753, M7751 
3090 “A ONE SECTOR TRANSFER 1S DONE WITH A WRITE CHECK FUNCTION. 
3091 “WITHIN THE RSOY, A WRITE CHECK FUNCTIO® IS IDENTICAL TO A 
2032 READ FUNCTION. 

3094 014020 104414 MRWCK: CLROK ;CLEAR DRIVE REGISTERS 
3095 O140e2 02757 OO0GYO 001166 BIS #B1TS, ONCEE :SET TYPE CLOCK COUNT FLAG 
30% 014030 O4e737 147716 001166 Bic #147716, O0NCEE  :CLEAR ALL OTHER FLAG BITS 
3097 014036 10430 MRIND “SEND INDEX PULSE TO MR REG 
3098 O14040 1020 MRCK *CHECK MR REG 
3099 014042 022701 22701 :TO EQUAL 22701 
3100 O14O44 104424 MRINT -INIT MAINT MODE (CLEAR MRSP) 
3101 *BY SENDING 2 CLOCK PULSES 

3103 014046 012737 O00004 001144 MOV #4, FLAG2 ;SET WC FLAG FOR CLKRI ROUTINE 

310S ,FILL MEMORY DATA BUFFER (INBUF) WITH 126 WORDS (1 SECTOR) 
3106 :DATA BUFFER WORDS ARE :A WORD OF ALL Q’S 
3107 : A WORD OF ALL 1°S 
3108 . FLOATING 1’S PATTERN (16 WORDS) 
3103 : A PATTERN OF 146314 (110 WORDS) 

3111 O140S4Y 012702 027566 MOV #INBUF ,R2 GET LOCATION OF _INBUF 
3112 914060 o0S022 CLR (R2)+ “CLEAR 1ST LOCATION 
3113 O14062 012722 177777 MOV #-1, (R2)+ *2ND WORD OF ALL ONES 
3114 O14066 005003 CLR R3 “CLEAR WORK LOC TO GENERATE 
311S 014070 oo0e6! SEC A PATTERN OF FLOATING ONES 
3116 014072 006103 1S: ROL R3 GET PATTERN 
3117 014074 103402 BCS 2$ ‘DONE GET OUT 
3118 014076 010322 MOV R3, (R2)+ FILL BUFFER 
3119 014100 000774 BR 1$' : CONT 
3120 014102 012703 000156 25: MOV #110. .R3 FILL REMAINING PORTION OF 
3121 014106 012704 146314 MOV #146314 RY *BUFFER WITH A PATTERN OF 146314 
3lee O14112 O10422 3S: MOV RY, (R2)4 ‘LOAD BUFFER 
3123 014114 005303 DEC R3’ >DONE YET 
sigh 014116 001375 BNE 3$ : NO 

3126 SETUP CONTROLLER TO TRANSFER 128 WORDS OF DATA (1 SECTOR) FROM SECTOR O 

3128 014120 012777 027566 164760 MOV #INBUF.@RSBA  — ; LOAD BUS ADDR REG 
109 014106 612777 177600 164750 MOV #177600, aRSWC  ;LOAD WORD COUNT REG 

3130 O14134 012777 OO00S1 164736 MOV #51, dRSCS1 “LOAD WRITE CHECK COMMAND 
3131 O14142 104446 GETSP *CLOCK ROUTINE TO GET SECTOR PULSE 
3132 -TO CLEAR OUT COUNTERS AND REGISTERS 
3133 -THAT OTHERWISE COULD NOT BE CLEARED. 
3134 014144 104220 HLT 'MR *COULD NOT SET SECTOR PULSE (0) 
3135 O14146 104450 SPASS CLOCK MR SECTOR PULSE = 1 
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;ASSERT INDEX PULSE TO INITIALIZE THE ORIVE 
MRINO 
MRCK ; CHECK me arse TO EQUAL 
22701 ;e2701 F 
HLT sWRITE CHECK COMMAND 

;STEP THRU RESYNC PERIOD 

MOV #512. ,REPT 
81S 8817S; ONCEE 5 TYPE OUT CLOCK COUNT IF ERRORS OCCUR 

MRWCK1: MRCLK “CLOCK MR REG 
MRCK CHECK FOR 
72701 CORRECT DATA 
HLT * MR=BAD AGOQD=CORRECT DATA 
MRCLK “CLOCK MR REG 

o01 i CHECK F 
HUT ERROR” lentes CLOCKING THROUGH RESYNC 
DEC REPT sFINISH LOOPING 
BNE MRWCK 1 * THROUGH RESYNC PERIOD 

-ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
:SP=0 EQUALS SECTOR PULSE 

MRCLK sCLOCK MR REG 
MRCK MR SHOULD 
72301 "EQUAL 7230 
HL *MR=BAD GOOD=CORRECT ANS 
MRCLK ; CLOCK im REG 
MRCK "CHECK MR 
22301 -TO EQUAL 22301 
HLT *MR=BAD GOODSCORRECT ANS 

;PERFORM 71 DOUBLE MRINT CLOCK OPERATIONS-- 

MOV 871. , REPT 
CLOCK MR REG 
:CHECK MR REG 

73791 TO EQUAL 7370! 
HI ; GOODSCORRECT ANS 
MRCLK ;CLOCK MR REG 
MRCK CHECK MR REG 
23701 :T0 EQUAL 23701 
HLT MR=BAO_GOOD=CORRECT ANS 
DEC REPT : DONE 

MRWCK2 :NO_L 
ME “LK ;CLOCK MR REG 
MRCK CHECK MR REG 

01 
HLT ;MR=BAD GOOD=CORRECT ANS 
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MAINTENANCE MODE DATA WRITE CHECK TEST 

0000SS 
009045 

001166 

001166 
001172 

001204 

001202 

;READ SYNC" 1” 

1$: REIT 

es: BIT 

85S, aRSMR 
845; IRSMR 

85S, aRSMR 
#45; RSM 

WORK 
sINBUF RS 

so]. REPT! 
81152. , REPT 

25-SEP-76 09:14 PAGE 81 

;CHECK MR FOR 
sFOR CORRECT 
ANS IS IN GOOD 

;CLEAR CLOCK COUNT FOR DATA WD 
;GET STARTING ROORESS FOR DATA BUFFER 

;SETUP COUNTER FOR 1ST S8 BIT 
; SETUP COUNTER TO TRANSFER 

38 GLOcKS PER eels OF DATA 
Bey 4 para BITS 

REP 
; GENERATE CRC WORD 
SAND LEAVE IN LOC “WORK™ 

;RESTORE REPT1 
STORE CRC WORD 10 BE RERO 
SAT END OF INBUF TABLE 

;SETUP TO TRANSFER 1 WD 
;TRANSFER CRC WD 
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DO? 
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- 

MAINOEC-11-D2RSD-C 
OZRSDC.P11 

3227 914512 104422 38: MRCLE. ;CLOCK BR REG 
seg OINBIN owe MRCK SCHECK MR REG 

14516 1 3701 ;T0 EQUAL 
3230 914520 1 HLT 3704 
331 piveee 1OWee MRCLK SCLOCK MR REG 
ose O14SC4 104420 K ;CHECK MR 
3233 014506 153701 153701 ;TO_EQUAL 
32 014530 104000 T 153701 
3235 Qivbse 10v8 MRCLK SCLOCK MR REG 
323% O1 1044 MRCK :CHECK MR 
3237 01453 007701 7701 :TO EQUAL 
3238 O14S42 104000 HLT ;7701 
3239 O145¥S 104422 MRCLK ;CLOCK MR REG 
3240 O14S44 104400 MRCK ;CHECK MA 
3241 O14545 153701 153701 ;TO_EQUAL 
3242 014550 104000 HLT ;183701 
3243 
3244 
3245 
32% 
3247 
3e48 O14552 
3249 014560 
3250 014562 
3251 O14564 
S52 014566 
sy bisere 
3255 014574 
325 014576 
3e57 014600 
3258 O14604 
3259 
3260 
3261 
3262 
3263 014606 
3264 014610 
3265 Ol4612 
3266 014614 
3267 
3268 
3269 
ae 

| 3072 Biseo8 
eA Bln O 
3275 O14632 

«+37 01463 
| 3077 014640 

3278 014642 
3279 014650 
3280 014652 

;PERFORMN 8 GOUBLE MAINTENANCE CLOCK OPERATIONS 
‘STEP INTO ENO OF SECTOR DEAD BAND 
EBL IS NOW ASSERTED 

012737 OO0010 001202 MRWCKY: MOV #8. , REPT 
104422 1S: MRCLK CLOCK MR REG 
104400 MRCK “CHECK MR REG 
00370! 3701 “TO EQUAL 
104000 WT : 3601 
104422 MRCLK “CLOCK MR REG 
104420 MRCK > CHECK MR 
153701 1S3701 REG TO 
104000 HLT “EQUAL 153601 
005337 001202 DEC REPT : YET? 
001365 BNE 1S : 

: PERFORM ONE MAINTENANCE CLOCK OPERATION 
SHOULD GET STROBE BUFFER 

104422 MRCLK sCLOCK MR REG 
104420 MRCK *CHECK MR 
00770! 7701 REG TO 
104000 HLT “EQUAL 7601 

+ PERFORM ONE MAINTENANCE CLOCK OPERATION 
“SHOULD COMPLETE TRANSFER. 

1044 MRWCKS: MRCLK CLOCK MR REG 
004250 164252 CMP #42S50,aRSCS1 § ; ANY ERRORS? 

001401 BE * NO 
1 HL 1DAIDS! WC 
00.777 164246 1S: TST :DIO WC GO T0 0 
O0i401 BF) +4 “YES 
104010 HLT IWC WC REG SHOULD=0 

009001 164240 CMP #1. aRSOA “DOES RSDA=1 
00140 BEQ 44 : YES 
104 HLT i0A *RSDA SHOULU=1 
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347716 

0c0Cd! 

001144 

001166 
001166 

001144 

001172 

5 RESESASSARASE EES SES RSE SESLEE SEES REREL SERRE SELES ELLA E REL ESSE AE ERLE EE EES SS 
; TEST $7 MAINTENANCE MODE CRC TEST 1 ‘NO OCK ERRORS) 
piseeteneersevansancesuresucssassseseviensncaninntesnssssstnenstites ses 

;MODULES TESTED: M7753) 
THE RF OISk IS SET UP TO READ (IN MAINTENANCE MODE) ONE 

OF A rea CREATED DATA PATTERN WHICH AVES ONLY 
Oe) ger ORR SPEND ING RASTER. PRioR ts TO HE CRC 

RESULTING 
CHECKING 
“READ” 

:IN NO DOCK ERROR. THE ATA PATTERN IS EN MOOIFLED (BY 
: SH ETING) AND ENTIRE READ SEQUENC ofEPEATED UNTIL ALL 16 
‘BITS IN THE ae ROSTER HAVE BEEN CHECKED. 

MOV #40, FLAG2 :C TST FLAG 
MRCRC: CLROK CL oR IVE REGISTERS 

BIS 8B1TS, ONCEE - TYPE CLOCK COUNT IF ERROR OCCURS 
BIC #147736, 0N.=E :ELERR ALL. OTHE OTHER R FLAG 8 BITS 
MRINO 
MRCK ; CHECK MR REGO 
22701 :TO EQUAL 22701 
MRINT INIT MAINT HODE oiGeBAR NBSP 

BIT sBIT4, FLAG2 iBY SENDING Fane 
BNE 38 : NO 
MOV #1, SAVEE LOAD 1ST CRC WORD 

“FILL MEMORY DATA BUFFER (INGUF) WITH 1s SECTOR. CREATE BUFFER 
:WITH 144 WORDS OF 16 BITS WHICH EQUALS THE NO. OF BITS IN 1e8 18 BITS WORDS 
-GATA BUFFER CONTAINS 14 WORDS OF ZEROS 
‘ A WORD OF le 
: A WORD OF 20000 
: 128 WORDS OF ZEROS 

sNOTE: 
-IN THIS TEST, ALL 18 BITS OF THE RSOY DATA 
“WORD MUST BE MANIPULATED. HENCE, A TABLE 
“CONTAINING 2304 BITS (128 X 18) IS REQUIRED 
tINSTEAD OF A TABLE CONTAINING 128 WORDS. 

MOV SINBUF Re iGET LOCATION. OF INSUF 
MOV 814. .R3 -SETUP COUNT 

18: CLR (R2)+ ;T0 CLEAR Te 
DEC Ry “FIRST 14 
BNE 1 : WORDS 
MOV 812, (R2)+ *LOAD A le 
MOV 820000, (R2)+  ;LOADA 
MOV #128. ,R3 ;SETUP COUNTER 

2s: CLR (Re)+ TO CLEAR 
DEC R3 *REMETNING WORDS 
BNE 2s :FOR THAT SECTOR 
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3332 -SETUP CONTROLLER TO TRANSFER 128 WORDS OF DATA (1 SECTOR) FROM SECTOR 0 

Q14770 012777 030366 164110 38: MOV SOUTBUF,@RSBA  ;LOAD BUS ADDR REG 
01477 010777 177600 164190 MOV 8177600' aRSWC LOAD WORD COUNT REG 
015004 012777 OCO071 164066 MOV #71, aRSCS! LOAD READ COMMAND 
015012 O)e702 O000200 MOV 8200, R2 
015016 912703 030365 MOV sOUTBUF , R3 
015022 052737 O00020 O01i44 BIS eBIT4, FLAGe -SET 1ST TIME THROUGH FLAG 
91500 4§: CLR (R3)+ 
15032 BEC Re 

015094 001375 BNE 4§ 
015035 104446 GETSP “CLOCK ROUTINE TO GET SECTOR PULSE 

:TO CLEAR OUT COUNTERS AND REGISTERS 
;THAT OTHERWISE COULD NOT BE CLEARED. 

3333 
3354 
3335 
33% 
3337 
3338 
3339 
3340 
3341 
32 
3343 
3044 

33%% O1SONO 104220 HLT MR ‘COULD NOT SET SECTOR PULSE (0) 
3047 015042 104450 SPASS “CLOCK MR REG SP = | 

3349 -ASSERT INDEX PULSE TO INITIALIZE THE DRIVE 
3350 O1SO44 104430 MRINO 
3951 015046 104420 MRCK CHECK MR REG TO EQUAL 
3352 015050 022601 22601 22601 FOR A 
3353 01S0S2 104000 HLT *READ COMO 

3365 -STEP THRU RESYNC PERIOD 

3057 O1S50S4 012737 001900 091202 MOV 8512. , REPT 
3058 015062 052737 OOOO4O 901166 BIS 8817S, ONCEE : TYPE our CLOCK CCUNT IF ERROR OCCURS 
3959 915079 104422 MRCRC1: MRCLK “CLOCK MR_REG 
3360 015072 LO44e0 MRCK “CHECK FOR 
3361 O150™ 072601 7260! i CORRECT DATA 
3062 015078 194000 HT me “880 GOO0=CORRECT DATA 

33 Blei0S RSs mck oe 
oseate4 ative: ered sarc re 1GkOCKING THROUGH RESYNC 

38 state neg 001202 DEC REPT INISH L 
3368 015114 00136S BNE MRCRC1 * THROUGH oeCN PERIOO 

3370 sONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
3371 ;SP=0 EQUALS SECTOR PULSE 
3372 O1S116 104422 MRCLK ; CLOCK MR REG 
3373 Bites 104420 MROK i MR 
3374 Q1Si22 O7ee01 72201 3£ | 
3375 01S51e4% 104000 HUT ;MR=BAD GOOD=CORRECT ANS 
3376 G13 ies 104422 MRCLK ; CLOCK es REG 
3377 015130 104420 MRUK >CHECK AR 
3378 015132 Oe2e0l e220! :TO EQUAL 22201 
3372 015194 104000 HLT ;MR=BAD GOOD=CORRECT ANS 
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3380 -PERFORM 71 DOUBLE MAINT CLOCK OPERATIONS-- 

015136 012737 OOC1O7 oOOle0e MOV 871. REPT 
3 O1S144 104422 MRCRC2: MRCLK sCLOCK MR REG 
4 015136 20 MACK “CHECK MR REG 
3385 615150 073601 73601 -TO EQUAL 7360 
338% 15152 104000 HT :MR=BAD GOOD=CORRECT ANS 

~ 3 piaie 1Ss MRCK CHECK MR RES 
3349 015160 023601 23601 :T0 EQUAL 2360! 
3390 015162 104900 HLT -MR=BAD GOOD=CORRECT ANS 
3291 015164 005337 OO1202 DEC REPT -DONE YET 
3392 015170 00:365 SNE MRCRC2 “NO LOOP 
3393 015172 104422 MRCLK “CLOCK MR REG 
330 O15174 iowie0 MRCK “CHECK MR REG 
3395 01517 073601 73601 ‘TC EQUAL 73601 
3396 015200 104000 HLT *MR=BAD GOOD=CORRECT ANS 

3398 “READ SYNC1" 

3800 015202 012777 cCOOOSS 163714 MOV #55, JRSMR 
3401 015210 012777 OCOO4S 163706 MOV #45) ORSMR 

Sits Siesta tOsice ects EOS CORRECT 
ae pi essy aeBO8 aeP “ANS IS IN GOOD 
HOS O01Se24 012777 O000SS 163672 MOV 855, ORSMR 
M06 015232 012777 OOOO4S 163664 MOV #45, JRSMR 
3407 015240 104420 MRCK 
M08 015242 173645 173645 
3409 015244 104000 
10 
M1} “READ DATA 
Hl2 0152% 001224 ARCRC3: CLR WORK3 ;CLEAR CLOCK COUNT FOR DATA WD 
3413 015252 012705 027566 MOV 8 INBUF , RS :GET STARTING RODRESS FOR DATA BUFFER 
W414 015256 6270S oc00de sue #2, RS 
M15 O1Scp2 012737 000025 001204 MOV so!. REPT ;SETUP COUNTER FOR_1ST SB BIT 
3416 015270 012737 002200 CCle20e MOV #1152. , REPT “SETUP COUNTER TO TRANSFER 
17 -128 WORDS-9X128=1152 
zi18 ig GLOCKS PER ¢ BITS OF DATA 

19 015276 104444 1S: REIT : DATA BITS 
Heo 015300 104440 CLKRI “CLOCK MR 
321 015302 104000 HLT *MR REG NOT CORRECT 
Hee 015304 104442 CLKR2 “CLOCK MR REG 
3ig3 915306 104000 HLT -MR REG NOT CORRECT 

Y 015310 005337 001202 DEC REPT ‘DONE WITH DATA BUFFER YET? 
3425 015314 001370 BNE 1S - NO 
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OZRSOC.P12 TSTS? MGINTENANCE MODE CRC TEST 1 (NO DCK ERRORS) 

326 015316 032737 OOC04OO OO01166 2S: B1T #8178, ONCEE -DID WE ALREADY DO CRC” 
°? 15364 901089 BNE 3$ “YES 
ee Ol OS2 000400 001165 BIS #8178, ONCEE "NO SET CRC FLAG 

He9 «(015334 012702 027566 MOV sINBUF Re “MOVE CRC 
3430 015240 062702 OCO44O ADD 8440 Re “WORD TO END OF 
3431 O1SSW4Y 013712 001172 ug: MOV SAVEE , IRE : INBUF TABLE 
32 b15390 910205 S$: MOV R2,RS -GET CRC WORD 
33 0153S2 162705 o000Ce SUS 82'RS 
344 B1S35b 012737 000011 C1202 MOV 89. REST -SETUP TO TRANSFER 1 WD 
3435S 015364 000744 BR 1$ “TRANSFER CRC WO 

AS be base oe i EheCK MA REG 
438 pt e370 ea 3601 :TO EQUAL 
3439 015374 104000 : 3601 
40 015376 104422 MRCLK “CLOCK MR REG 
3441 015400 1O44°0 MRCK ‘CHECK MR 
M42 015402 153601 153601 >TO EQUAL 
3443 015404 104000 HLT : 153601 
M4 015405 104422 MRCLK CLOCK MR REG 
34S 015410 JO044°0 MRCK CHECK MR 
46 O1S4l2 007601 7601 ‘TO EQUAL 
3447 015414 104000 HUT : 7601 
48 015416 104422 MRCLK “CLOCK MR REG 
49 «(015420 104420 MRCK : CHECK MR 
3450 015422 15366 153601 "TO EQUAL 
3451 015424 104000 HLT : 153601 
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S4S4 
ISS 
456 015*26 
3457 
3458 = Q1SYS 
3459 015436 
3460 015440 
3461 O0154We Be Hee 2 1S446 
3464 015450 

aS 
es, 01S460 
2468 
S469 
3470 
N71 
M7e O1S4be 
3473 015464 
HY 015466 
M7S 015470 
3476 
377 
3478 
79 
3480 01S47e 
3481 Q1S474 
J82 01550e 
3463 015504 
3464 015506 
8S Q1S51e 
3486 015514 
3487 Oieels 
3488 015 
2489 015524 
3490 015530 
3491 015534 

TSTs° 
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MAINTENANCE MODE CRC TEST 1 (NO DOCK ERRORS) 

;PERFORMN 8 DOUBLE MAINTENANCE CLOCK OPERATIONS 
;STEP_INTO ENC OF SECTOR DEAD BAND 
EBL IS NOW ASSERTED 

OCO0i0 O0:eCe MRCRCY: MOV #8. ,REPT 

1§: MRCLK ;CLOCK MR REG 
MRCK ;CHECK MR REG 
3601 TO EQUAL 
HLT ; 3601 
MRCLK CLOCK MR REG 
MRCK ;CHECK MR 
153601 ;REG TO 
HLT ;EQUAL 153601 

001202 DEC REPT ;D0NE YET? 
BNE ;NO 

;PERFORM ONE MAINTENANCE CLOCK OPERATION 
:SHOULD GET STROBE BUFFER 

MRCLK ;CLOCK MR REG 
MRCK “CHECK MR 
7601 REG TO 
HLT EQUAL 7601 

;PERFORM ONE MAINTENANCE CLOCK OPERATION 
;SHOULC COMPLETE TRANSFER. 

MRCRCS: MRCLK -CLOCK MR REG 
004270 163376 CMP #4270, aRSCS! “ANY ERRORS? 

BEQ 1$ :NO 
HLT 1OA'DS!WC 

163372 1S: TST ORSWC iDID we GO T0 0 
BEQ +4 YES 
HLT WC WC REG SHOULD=0 

001172 ROL SAVEE GET NEXT CRE WORD 
BCS 25 “DONE - BRANC 

026270 JSR PC MDATA “SHIFT DATA CATTERN 
014664 JMP MRCRC 

2s: ; DONE 
“RESTART TEST WITH NEW DATA PATTERN 
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OZRSOC.P1! TST6D MAINTENANCE MODE CRC TEST 2 (CAUSE DOCK ERRORS) 

NI s RRRERELS SEASHELL ESSERE SELLA SE RELA L ELAR REE ERE LEER EEE AE ERLE RAE REELS 

493 TEST 60 MAINTENANCE MODE CRC TEST 2 ‘CAUSE DOCK ERRORS) 
RH pEPPAUHEEEEEHERERERR AO EEEEEEHEUUEE SEMA M AER E EEE Pes eee TEETER Daas ee 

HS 015534 104400 
% ROBE ESTED M7753 

3497 -THIS TEST IS SIMILAR TO CRC TEST 1 EXECPT THAT THE DATA 
3498 *PATTERN HAS BEEN MODIFIED TO fBavE A SINGLE BIT SET IN THE 
3499 sR REGISTER AFTER BOTH DATA AND CRC WORDS HAVE BEEN “READ”. 
3500 THIS CAUSES A DCK ERROR. THE REAO SEQUENCE IS REPEATED Ib 
3501 ‘TIMES TO TEST THAT EACH BIT IN THE CRC REGISTER CAN CAUSE A DCK ERROR. 
3508 1 012737 OOCO4O O01144 MOV #40, FLAG2 CLEAR Tare LAG 
> 13238 104414 MROCK: CLROK AR ORIVE REGISTERS 
oy D15546 052737 000040 001166 BIS #BITS, ONCEE TYPE CLOCK COUNT IF ERROR OCCURS 

15554 042737 147716 001166 gc #147716, ONCEE s CLEAR AL“ OTHER FLAG BITS 
015562 104430 MRINO INDEX F PULSE TO MR REG 

3507 015364 1044e0 MRCK fa K 
378 O1&566 072701 22701 >TO EQUAL 35501 
3509 015570 104424 MRINT >INIT MAINT MODE (CLEAR MRSP) 
3510 BY SENDING 2 CLOCK PULSES 
3S11 018572 032737 000020 001144 BIT SBITY, FLAG2 “FIRST TIME THROUGH 
Sle 015600 001023 BNE 3$ > NO 
W12 AIceAD AI3737 ONNNO! 001172 MOV #1, SAVEE “LOAD 1ST CRC WORD 
35i5 :FILL MEMORY DATA BUFFER (INBUF) WITH 128 WORDS (1 SECTOR) CREATE BUFFER 
315 “WITH 144 WORDS OF 16 BITS WHICH = THE NO. OF BITS IN 128 18 BIT WORDS 
3516 “DATA BUFFER CONTAINS 15 WOROS OF ZEROS 
3517 : A WORD OF I 
3518 : A WORD OF 42000 
3519 : 127 WORDS OF ZEROS 
3520 015610 012702 027566 MOV sINBUF  R2 GET LOCATION OF OUTBUF 
S21 O15614 012703 900017 MOV #15. .R3 “SETUP COUNTER 
Bee O15620 005022 1S: CLR (R2)+ :TO CLEAR THE 
3623 015602 005303 DEC R3 FIRST 15 
3504 O15604 001375 BNE 1$ : 
3525 015.26 Ole7e2 000001 MOV ii (Re)+ :LOAD A 1 
326 015632 Ole7ee 42000 MOV #42000, (R2)+  ;LOAD A 42000 
ee 1 10703 000177 MOV aie”. JR3 “SETUP COUNTER 

13638 2s: CLR (R2)+’ TO CLEAR THE 
329 015644 005303 DEC R3 -REMAINING bORDS 
3630 01564 001375 BNE 2s *FOR THAT SECTOR 
31 -SETUP CONTROLLER TO TRANSFER 128 WORDS OF DATA (1 SECTOR) FROM SECTOR O 
332 O1S650 012777 163230 38: MOV #OUTBUF,@RSBA  ;LOAD BUS ADOR REG 
3533 Olf & 012777 163220 MOV #177600' aRSWC  :LOAD WORD COUNT REG 
3534 O15 64 012777 000071 163206 MOV #71 ORSCS! LORD READ COMMAND 
35 O1Sb7¢ O1e702 000200 MOV 8200, Re 
3%% 015676 012703 030366 MOV Mantis R3 
3537 015702 052737 000020 001144 IG #8174 FLAG2 ;SET 1ST TIME THROUGH FLAG 
3638 015710 007923 $: CLR (R3)4° 
3539 i572 005302 DEC Re 
3540 015714 001375 BNE 4§ 
3541 015716 104446 GETSP ;CLOCK ROUTINE TO GET SECTOR PULSE 
3542 TO CLEAR OUT COUNTERS AND REGISTERS 
3543 “THAT OTHERWISE COULD NOT BE CLEARED. 
3544 015720 104220 HLT IMR ‘COULD NOT SET SECTOR PULSE (0) 
3545 015722 104450 SPASS CLOCK MR REG SP = 1 
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DZRSOC P11 TST69 MAINTENANCE MODE CRC TEST 2 (CAUSE DCK ERRORS) 

3546 ;ASSERT INDEX PULSE TO INITIALIZE THE DRIVE 
SSH? 015724 104430 MRINO 
3548 Q15726 10N4e0 MRCK ; CHECK Re REG TO EQUAL 
3549 015730 Oe?601 2c601 22601 F 
soot 015732 104000 HLT : READ com 

se0e ;STEP THRU RESYNC PERIOD 

3554 015734 Qi2737 001900 001202 MOV #512. ,REPT 
2555 O1S742 O05e737 OO00040 001166 BIS BITS; ONCEE ; TYPE OUT CLOCK COUNT IF ERROR OCCURS 
3856 015750 104422 MRDCK1: MRCLK CLOCK MR_REG 
2557 Q1S7S2e 104420 MRCK ; K F 
3588 015754 072601 72601 ; CORRECT 
3859 015756 104C00 HLT MR=BAD GOODS CORRECT DATA 
3860 015760 10%4ee MRCLK ; i CLOCK 
3561 O1S7b2 104420 MRCK ;CHECK FOR 
apbE bi a7bF 260 22601 CORRECT DAT 

18766 1040 HLT : ERROR MILE CLOCKING THROUGH RESYNC 
3864 015770 008337 001202 DEC REPT FINISH LOOPING 
a 015774 001365 BNE MRDCK 1 : THROUGH RESYNC PERIOD 

3567 ;ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
3568 :SP=0 EQUALS SECTOR PULSE 
3559 015776 104422 MRCLK ;CLOCK MR REG 
3870 918000 104420 MRCK :MR- SHOULD 
3871 016002 072201 72201 ; EQUAL 72201 
357e O16004 104000 HLT =BRO GOOD=CORRECT ANS 
3873 016006 104422 MRCLK CLOCK MR REG 
3874 916010 104420 MRCK :CHECK MR 
3875 016012 Tec201 eel 70 EQUAL 2220 
3876 016014 104000 HLT : MR=BAD GOODSCORRECT ANS 
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RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC 
MAINTENANCE MODE CRC TEST 2 (CAUSE DCK ERRORS) 

000107 o01e02 

001202 

001202 

163034 
163026 

16301e 
163004 

001204 
001202 

LO? 
MACY11 27(732) 25-SEP-75 09:14 PAGE 90 

;PERFORM 71 DOUBLE MAINT CLOCK OPERATIONS-- 

MROCKe: 
MOV 
mRELK 

-READ DATA 
AROCK3: cLR 

18: 

#71. ,REPT 

REPT 
MROCKe 

85S, JRSMR 
#45, IRSMR 

85S, JRSMR 
#45) ORSMR 

WORK3 
INBUF RS 

a5" REPT 
#1152. , REPT 

REPT 
1§ 

CHE Fk FEE 
0 EQUAL 
;MR=BAD KOOBSCORRECT ANS 
“CLOCK MR REG 
CHECK MR BE 
TO EQUAL 23601 
“MR=BAD GOOD=CORRECT ANS 
; DONE YET 
;NO LOOP 
-CLOCK MR REG 
>CHECK MR REG 
TO EQUAL 73601 
“MR=BAD GOOD=CORRECT ANS 

;CHECK MR REG 
;TO EQUAL 
;CORRECT ANS IN GOOD 

;CLEAR CLOCK COUNT FOR DATA WO 
GET STARTING ADDRESS FOR DATA BUFFER 

;SETUP COUNTER FOR 1ST SB BIT 
;SETUP COUNTER TO TRANSFER 
:128 WORDS-9X128=1 152 
2 CLOCKS PER 2 alte OF DATA 
GE 2 DATA BITS 

LOCK MR 
MR REG NOT CORRECT 
CLOCK MR REG 
MR REG NOT CORRECT 
; DONE WITH DATA BUFFER YET? 
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MAINTENANCE MODE CRC TEST 2 (CAUSE DCK ERRORS) 

000400 001166 25: BiT #8178, , ONCEE 

000400 001166 BIS #8178, ONCEE 
027566 MOV #INBUF Re 
ooo44o ADO #440, Re 
ooooca ug: MOV #0, dRe 

000002 ' 
00001: o0120e MOV #3. REPT 

Pe WE ALREADY DO CRC? 

NO SET CRC FLAG 
MOVE CRC 
“WORD TO END OF 
SINBUF_ TABLE 
;GET CRC WORD 

;SETUP_ TO TRANSFER ! WD 
TRANSFER CRC WD 
CLOCK MR REG 
CHECK MR REG 
;TO EQUAL 
: 3601 
- CLOCK MR REG 
* CHECK MR 
:TO EQUAL 
: 153601 
: CLOCK MR REG 
* CHECK MR 
iJ0 EQUAL 
7601 

: CLOCK MR REG 
> CHECK MR 
:TO EQUAL 
: 153601 
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MAINTENANCE MODE CRC TEST e (CAUSE DOCK ERRORS) 

;PERFORM 8 DOUBLE MAINTENANCE CLOCK OPERATIONS 
STEP INTO END OF SECTOR DEAD BAND 
EBL IS NOW ASSERTED 

000010 O0le02 MROCK4: MOV #8.,REPT 

I$: MRCLK ;CLOCK MR REG 
MRCK ;CHECK MR REG 
3601 ;T0_ EQUAL 
HL : 3601 
MRCLK er OcK MR REG 
MRCK ; CHECK MR 
1$3601 “REG TO 
HLT : EQUAL 153601 

001202 DEC REPT ;DONE YET? 
BNE i$ ;NO 

;PERFORM ONE MAINTENANCE CLOCK OPERATION 
;SHOULD GET STROBE BUFFER 

144270 

162512 

100000 

O16414 
022654 

00117e 

026270 
015544 

162516 

162510 

;CLOCK MR REG 
;CHECK MR 
;REG TO 
;EQUAL 7601 

;PERFORM ONE MAINTENANCE CLOCK OPERATION 
SHOULD COMPLETE TRANSFER. 

MROCKS: MRCLK 

1$: 

3$: 

es: 

#i4e70, ARSCS1 
1 
1CA!DS!WC 
ARSWC 
+4 
WC 
#100000, JRSER 
3$ 
1OS!WC 
+2 

PC, CRCTYP 

SAVEE 
2§ 
PC, MDATA 
MROCK 

;CLOCK MR REG 
j 18 ROCS1 CORRECT? 

;DIO WC GO TO 0 
; YES 
;WC_REG SHOULD=0 
i010 DCK SET? 

;-ASCIZ <15)><12>"DCK DID NOT SET ™ 
GET IC THAT FAILED AND TYPE IT 

;GET NEXT CRC WORD 
DONE _- BRANCH 
“SHIFT DATA PATTERN 
i RESTART TEST WITH NEW DATA PATTERN 
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OZRSOC P11 TST61 IGNORE FUNCTION TEST 

BS B-b-batahabstelalalahabalalalalalelalalalalalel-tte}-t-t-leb-iete}-t-i-b-belal-t-1-1-lelalalahalalalelalalelalelelelelelelalelelelehdieleiaislele 

HW [TEST 6! IGNORE FUNCTION TEST 
X37 WITTritriiiiiititiiiiiiiiiiitiii rir ttt tttt 

ER: 016464 104400 tSTb1: SCOPE 

3700 sMODULE TESTED: wr7ea 
3701 PUT THE yl MATNTENANC ce MD NODE AND AND SET ERROR CONDITIONS IN 
3702 "THE ORIVE ERROR REGISTE R). TRY TO START A READ 
3703 : TRANSFER. THE "GO" BIT IN RSCS1 SHOULD NOT SET. MISSED 
3704 “TRANSFER ERROR (MXF) SHOULD SET IN RSCS2 WHICH IS TURN SHOULD 
3705 “CAUSE “TRE™ AND “SC” TO SET IN RSCSI. 

3707 O16466 104414 MRIFT: CLROK :CLEAR ALL REGIST. 
3708 O1G470 104430 MRIND *SENO INDEX PULSE TO MR REG 
3709 O16472 104420 MRCK ;CHECK MR REG 
3710 O16474 Oe2701 22701 *TO0 EQUAL 22701 
3711 O16476 104424 MRINT -INIT MAINT MODE (CLEAR MRSP) 
ie Ol 01 177777 162406 MOV 8-1. IRSER : RRORS 
3713 016506 pier 001162 62402 MOV UNITSV, dRSAS es; ATA BIT IN 
3714 :AND ERROR BITS IN RSCS1 
3715 O16514 012777 030366 162364 MOV SOUTBUF,@RSBA  ;LOAD RSBA 
3716 O165e2 036777 177777 162354 MOV 8-1, aRSUC “LOAD RSWC 
3717 O165%0 Ole777 000071 ik2e342 MOV 871 aRSCS1 “LOAD READ FUNCTION 
3718 O165% 030777 QOOOOO! 1be334 BIT ssIto,aRscs! § ;IS “GO” BIT ZERO? 
3713 Dib 001401 BEQ 1$ YES 
3700 O16546 104140 HLT 105!AS -“GO" BIT IN RSCS1 SHOULD NOT 
3el *LORO IF ERRORS ARE PRESENT IN THE DRIVE 
37e2 O16550 012737 177777 001214 1S: MOV #177777, WORK SETUP TIMEOUT FOR MXF ERROR 
37e3 O16558 005337 001214 cs: DEC 
3704 O16562 000c%0 NOP 
3725 O16564 O0c%0 NOP 

77 BlESTe DITOe Rov SRSCS2. BAD x FOR NXF 
3728 nytt ee hatte MOV orb oO aes 
3729 016600 053701 001160 BIS 6000 FOR RSCS2 
3730 016604 Oe000!1 CMP BaD, GOOD 21S RSCS2 CORRECT 
3731 016606 001401 BEQ 2s *YES 
3732 016610 104000 HLT GOOD=CORRECT ANS 
3733 * MXP SHOULD BE SET IN IN RSCS2 
37H -FOR A 
3735 et ne wget t IN RSER. 
37% O16612 022777 144270 162260 2S: CMP 8144270, ARSCS1 
3737 016620 001401 BEQ 3$ 
3728 Olbbe2e 104042 HLT 'OS'ER ie Sono TRE SHOULD BE SET FOR 

MXF SHOULD BE SET IN RSCS2 8 3 
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OZRSOC.P11 TST61 IGNORE FUNCTION TEST 

3740 016624 022777 177777 162252 35: Che 8-1, IRSWC -DID RSWC CHANGE? 
Fra 16632 00140 BEQ +4 NO 

1 10401 HLT iwc ‘WC SHOULD NOT HAVE CHANGED 
33 “FOR SHOULD HAVE NEVER 

“BEEN EXECUTED 
74S 016636 022777 030366 162242 CMP SOUTBUF,@RSBA  :DID RSBA MOVE 
3746 016644 90140S 8EQ 4§ “NO 
374? 0166% 017700 162234 MOV @RSBA, BAD -GET RSBA 
3748 016652 012701 030266 MOV SOUTBUF,GOOD § ; GET CORRECT ANS 
3749 016656 104000 HLT *RSBR=BAD GOOD=CORRECT ANS 
3750 RSBA MOVED WHEN THE READ 
3751 : COND OADED WITH ERROR 
3752 ;BITS SET IN RSER, READ COMD SHOULD 
3753 * NEVER BEEN EXECUTED ANO RSBA 
3754 *SHOULD NOT ea MOVED. 
3755 Ol65b0 10415 48: CLRDK :CLEAR ALL REGISTERS 
375 016662 017700 162214 MOV |RSCS2, BAD GET RSCSO 
3757 016665 012701 000100 MOV 8100, GO00 “SETUP CORRECT 
3758 016572 053701 001160 BIS UNNUM GOOD * ANS 
3759 016676 020100 CMP G000, BAD "1S CS2 CORRECT? 
3760 016700 001401 BEQ +4 *YES 
3761 016702 104000 HLT “MXF SHOULD HAVE CLEARED IN 
Ibe "RSCS2 WITH THE “CLR” BIT BEING 
3763 >SET IN RSCS2. 
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ZRSOC.P11 TS’b2 INVALID ADORESS ERROR (IAE) TEST 

3764 ; AHESSKSSSKEKSARSESSSLSESAAESERAEAASSELLSSARSASESRSRSSRSRASSRRESSESSERESE SE ESS 

3765 ; TEST 62 INVALID ADORESS ERROR (IAE) TEST 
37 bb * SSSSRESSELSRSSESSSKSSSSSSSHASLSLSKSARSASERSSESKSSSSSESEREASESELERLESEE ESS 

3787 016704 104400 tSTb2: SCOPE 

3769 -MOOULE TESTED M7754, M7770 
3770 “FLOAT A J THROUGH THe FOUR SS BITS IN THE DISK 
3771 : ADORESS GIs! R ( ), THis SEOued é "In€" 10 SET IN 
772 :THE ERROR REGISTER (RSER) WHEN A READ FUNCTION IS LOADED INTO 
3773 *RSCSI WHICH IN TURN SHOULD CAUSE ATTENTION TO SET IN THE 
774 !ORIVE STATUS REGISTER (RSOS) AND “TRE AND “SC* TO SET IN THE 
3775 :CONTROL REGISTER (RSCS1). 
3776 016706 042737 OO0040 001166 BIC sBITS ONCEE -CLEAR CLK CNT FLAG 
3777 616714 OlovO2 OO4OOC MOV 84000 | Re "LOAD Re WITH INVALID ADOR 
3778 O:6720 Ole7T37? O16726 O01010 MOV 84S, LAD “LOOP TO HERE ON ERROR 
3779 01672 104416 48: MROMD “PUT DRIVE IN MAINT MODE 
3780 016730 104420 MRCK CHECK MAINT REG 
3781 Ol6732 Oc2701 22701 
3782 O16734 104424 MRINT “INIT MAINT MODE (CLEAR MRSP) 
3783 016736 ; 000004 001166 BIT 8B1T2, ONCEE “LOOPING ON ERRORS) 
3784 O16744 OO! BNE 1$ “YES 
3785S O1674%% 006100 ROL :GET INVALID SS 
378 O1675D 1O34S4 BCS TADONE ‘DONE FLOATING A ONE YET? 
3787 016752 O10e77 162132 1S: MOV R2_ aRSOA :LOAD RSOA WITH INVALID ADDRESS 
3798 018758 012777 000071 162114 MOV 871 aRSCSI “DG A READ TO INVALID ADDR 
379 016764 6Ge2777 OOeD00 lbel2e CHP 82000, SRSER IS RSER C ? 
3790 016772 OOL4O4 BEQ : YES 
3791 016774 0S2737 OOOO04 O00!1b6 BIS s81T2, ONCEE “SET ERROR BIT 
3792 017002 104044 HLT 'D5!DA *RSER SHOULD=2000 FOR 
3793 A READ COMMAND WAS GIVEN 
37o- “TO AN ILLEGAL ADORESS 
7e, 917004 042737 O00004 001166 2S: BIC #8172, ONCEE j CLEAR OR FLAG 
37m 017012 022777 150600 ibeu7e CMP 8150600,aRSOS ;0f0 IAE SET? 
3797 0176e0 OOL4O4 BEQ 3$ “YES 
3798 0170c2 052737 O00004 001166 BIS 88172, ONCEE SET ERROR BIT 
3799 017030 104044 HLT 10S! 0A - RSOS =150600 FOR 
3800 * LAE BE SET IN RSER 
3231 017032 042737 001165 3S BIC 88172, ONCEE “CLEAR ERROR FLAG 
32 O17040 022777 144270 ibe03e Cup 8144270, 9RSCS1 01S SC + TRE SET? 
3653 O17046 001404 BEQ S$ YES 
380 O0170S0 052737 OO0004 001166 BIS #81T2. ONCEE SET ERROR BIT 
335 617056 104044 HLT 'DA'DS -SC + TRE SHOULD BE SET IN RSCS1 
x 6 ‘FOR 1AE SHOULD BE SET IN RSER 
3807 017060 042737 OCO0004 O01jb6 SS: BIC 88172, ONCEE “CLEAR ERROR BIT 
3808 017066 104414 CLROK :CLEAR ALL ERRORS 
3809 017070 005777 162020 IST IRSER :DID IAE CLEAR? 
3810 017074 00140! BEQ +4 “YES 
3811 617076 104040 HUT ing ‘TRE DID NOT CLEAR 
3812 017100 do07!1e BR 4§ : CONTINUE 
3813 617102 IADONE : : DONE 
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, PHRESSLHELEFRSALERSSSSESLERSELELERELAAESASERERTESARAERLE SLASH ESESLE ESLER ES 

TEST 63 OPERATION INCOMPLETE ERROR TEST 
FTTTTIITTT TTT TTT TTT TTT iT irri 

017102 1044C° tST63: SCOPE 

TSU dT SRES H 2 BSL 
PIA BRE LS 1S SAE of 8 HBS oR Pao 
‘REGISTER (RSER) AND “ATA” AND “ERR” IN THE DRIVE STATUS REGISTER (RSOS: 

171 O4414 MROP I: CL ROK : LEAR Bf, DRIVE REGISTERS 
171 13 030365 161772 MOV Qs0UTBUF , 3RSBA 

017114 012777 177777 163762 MOV #-1, aRSuC : SETUP RSWC 

017122 104430 MRINO ;SEND INOEX PULSE TO MR REG 
017124 104420 MRCK i CHECK MAINT fs 
017125 2701 2270 9 Foua, se70 

17130 104424 MRIN TAI MAIN MOOE (CLEAR MRSP) 

017132 012777 000071 161740 MOV 871, aRSCS1 -LOAD A READ COMMAND 

017140 104420 MRIND - ISSUE THREE INDEX 
017142 104430 MRIND “PULSES TO 
017144 104430 MRINO “CAUSE OPI 

-NOW CHECK FOR CORRECT ERRORS IN RSER AND RSDS 
017146 017700 161742 MOV SRSER, BAD GET RSER 
0171S2 012701 Ode0000 MOV s20000. GOOD GET CORRECT ANS 
01715 020100 CMP GOOD , BAD :DID OPI SET IN RSER? 

Toe me a 17162 1 017166 Y #2 12 ¢15><12>"OPI IN RSER SHOULD SET-3 INDEX PULSES WwW 
017250 104000 HLT “RSER=BAD GOOD=CORRECT ANS 

1 180600 161632 1S: CMP 8150600, 3RSDS CORRECT ERRORS SET? Bt78e5 Saino: fro Ct«ks At: 
017e62 104040 HLT DS :RSOS, SHOULD=150600 BECAUSE 

017264 022777 144270 161606 2S: CNP 8144270, aRSCS1 Bh 19 ei A eRe SEPIN RSCS1? 
017272 001401 BEQ MROPIA 
017e74 1040S0 HLT 10S! WC ts “0 TRE SHOULD SET IN RSCS1 

01 O4414 MROPIA: CLROK CA aL ER N RSER 
Mes 5722 161610 ; is ! ORSER bi GPT eLEGR Tn IN RSER 

1 1 017312 TYPE +2 IZ <15)<J2>"OPI IN RSER DID NOT CLEAR BY SETTING CL 
Mat: IHos6 HLT IOs + holes 
17404 010600 161500 1S: CNP #10600,8RS0S § ;DID ERROR BITS CLEAR IN RSDS 

;BY SETTING CLR BIT IN RSCS2 
017412 001401 BEQ +4 “YES 
C17414 104040 HLT 10S ?RSDS SHOULD=10600 
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s REEAERRESRARAERES REA LELELAERAAARSEREEAELRLSSELSRSERSERSS RASA S SRS SS EERE SES 
TEST 64 PARITY ERROR TEST 
FTTITTITTlit eT iT 

tST64: SCOPE 

; MODUL S TESTED: M7754. M7770 
SET “PAT” BIT IN RSCS2. WRITE A DRIVE REGISTER. “PAR™ SHOULD SET IN 
“THE DRIVE ERROR REGISTER (RSER) WHICH SHOULD CAUSE “ATA” TO SET IN RSAS 
‘AND °SC’ TO SET IN RSCSI. 

MRPAR: CLROK ;CLEAR ALL REGISTERS 
000040 901166 BIC SBITS, ONCEE CLEAR CLK CNT FLAG 

MRINO :SEND INDEX PULSE TO MR REG 
MRCK “CHECK MAINT TO 
22701 ‘EQUAL 22701 
MRINT ‘INIT MAINT MODE (CLEAR MRSP) 

000020 161434 BIS SBITY.aRSCS2 ;SET THE “PAT™ BIT. 
000077 161434 MOV 877, aRSDA ‘BY WRITING INTO 7 THIS REGISTER, 

: PAR RSER 
000010 161432 CHP #10, ORSER ;DID PAR SET? 

HLT ing *"PAR™ IN RSER SHOULD BE SET FOR 
“THE "PAT" BIT WAS SET IN RSCS2 
‘WHEN PROGRRN TRIED TO WRITE INTO RSDA 

104200 161404 CHP #104200, 2RSCS1 :BID PAR CAUSE SC TO SET? 

HLT 10S!DA -SC SHOULD BE SET IN RSCS1 FOR 
*PAR SHOULD BE SET IN RSER 

000077 161402 CHP #77 ,@RSOA sO10 RSDA GET LOADED? 

HLT 'DA “RSDA SHOULD=77 FOR PAT 
-BIT WAS SET WHEN PROGRAM 
“TRIED TO WRITE INTO RSDA 

. CLROK :¢ MLE 
OC4200 161356 Cre 4200, aRSCS1 iD10 ERRORS CLEAR? 

HLT ibe: DA ick DIO NOT CLEAR BY USING 
“THE “CLR™ BIT IN RSCS2 

161362 TST ORSER :DID PAR CLEAR? 
BEQ +4 *YES 
HLT 10S!DA *PAR DID NOT CLEAR BY USING 

THE CLR BIT IN RSCS2 
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sERREAELERERHLERLERALERA ELLA RRESAEE KARAS RAAELERRERLSSASRESA SS ESSSSSAREASS 
: TEST 65 MAINTENANCE MODE INTERRUPT TEST 
jitseereeeeenennnaneeeeeeeeensaanereeeeeHNnaanenneneyaiassaaenenneney sas 

:MODULE TESTED 7771 
;IN_THIS TEST THE INTERRUPT ENABLE BIT Is SET (T.E.). 
sA TWO SECTOR WRITE COMMAND IS GIVEN. “RMR” 
ERROR IS CREATED WHILE THE FIRST Er CTOR IS BEING WRITTEN 
:THIS SHOULD CAUSE THE DRIVE TO INTERRUPT AFTER THE FIRST 
SECTOR IS WRITTEN AND THE TRANSFER TO TERMINATE. 

ooc0c2 001144 MOV 82, FLAG2 
MREX:  CLRDK “CLEAR DRIVE REGISTERS 

000200 177776 MOV #200, d8PS :SETUP FOR INTERRUPT 
900500 MOV 8500; SP 
000040 001166 BIS #BITS ONCEE :SET TYPE CLOCK COUNT FLAG 
000600 001166 BIC #600, ONCEE “CLEAR FLAG BITS 

MRIND : SEND INDEX PULSE TO MR REG 
MRCK “CHECK MR REG 
22701 ;TO EQUAL 22701 
MRINT ANTE MAINT MODE (CLEAR MRSP) 

Y SENDING 2 CLOCK PULSES 

;FILL MEMORY DATA BUFFER CINBUF ) WITH 128 WORDS (1 SECTOR) 
‘DATA BUFFER WORDS ARE A WORD OF ALL O'S - ALL 1°S 
: FLOATING 1'S PATTERN (16 WORDS) 
: A PATTERN OF 146314 (110 WORDS) - 

027566 MOV s INBUF , R2 GET LOCATION OF OUTBUF e 
CLR (R2)+ “CLEAR 1ST LOCATION Sf 

177777 MOV #-1,(R2)+ : OF ALL ONES . 
CLR R3 CLEAR WORK LOC TO GENERA? 
SEC 7H PATTERN OF FLOATING $nES 

1S: ROL R3 ‘GET PATTERN 
BCS 25 : GET OUT 
MOV R3, (R2)+ ;FILL BUFFER 
BR 1s’ > CONT 

000155 2s: MOV 8110. .R3 “FILL REMAINING PORTION OF 
146314 MOV 8146314 RY “BUFFER WITH & PATTERN OF 146314 

3$: MOV RY, (R2)$ “LORD BUFFER 
DEC R3’ ‘DONE YET? 
BNE 3$ ;NO 

» SETUP CONTROLLER To mpRANSFER 256 WORDS OF DATA (2 SECTORS) 
C20460 161250 MOV ORSVEC —-«; SETUP INTERRUPT VECTOR 
900740 161244 MOV NO meacue 

l6lel2 MOV 8 INGUF fe BUS “COON REG 
177400 161202 MOV 8177400 SRSWC 
000161 161170 MOV #161, aRSCS1 oe I 3 

GETSP Oe rout te TO GET SECTOR PULSE 

Tel Shieh of HOUR NOT BE CLEARED. 
HLT 'MR “COULD NOT SET SECTOR PULSES (0) 
SPASS CLOCK MR REG SP = 
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3%3 017716 
3%4 017720 
3%S Q177ee 
3%G 017724 
3%7 
3368 
3%3 
3970 Qi77e% 
3971 017734 
3972 ~O1774e 
2973 O17744 
3974 0177% 
3975 017750 
3976 0177Se 
3977 017754 
3978 017756 
3379 (017760 
3380 Q177be 
3381 017766 
332 
333 
33984 
3385 917770 
39% 01777e 
3967 017774 
3388 017776 
3389 020000 
3790 ©=2000e 
3991 Oecdd4 
3992 ode0006 
3393 
cp ra! 
395 
39% 0de0010 
3997 Qe0016 
3398 
3999 
4000 
4001 
4002 
4003 
4004 
4005 
4006 
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; ASSERT NOES PULSE TO INITIALIZE THE DRIVE 

;STEP THRU RESYNC PERIOO 

MOV 8512. ,REPT 
BTS | ONCEE 

MREX1: MRCLK 

001000 001202 
000040 901166 

001202 

;CHECK MR REG TO EQUAL 
20501 FOR 
; WRITE COD. 

aN: OUT Ge OCK COUNT IF ERROR OCCURS 

= CORRECT DATA 

DATA 
“ERROR WHILE CLOCKING THROUGH RESYNC PERIOD 
FINISH LOOPING 
: THROUGH RESYNC PERIOD 

;ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
:SP=0 EO SECTOR P 

;CLOCK MR REG 
SMR SHOULD 
EQUAL 70101 
;MR=BAD GOOD=CORRECT ANS 
; MR REG 

01 
MR BRO GOOD=CORRECT ANS 

;PERFORM 63 DOUBLE MAINT CLOCK OPERATIONS--WRITING PREAMBLE 

000077 001e02 #63. ,REPT 
MREX2: 

REPT 
MREX2 

HL 
DEC 
BNE 

00120e 

T0 EQUAL 2150) 
MR=BAD GOOD=CORRECT ANS 
DONE YET 
NO LOOP 
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4007 :DRIVE SHOULD NOW RECEIVE 1ST WORD TO BE WRITTEN 

029044 104422 MROLK CLOCK MR REG 
4010 Dede 1 430 MRCK “CHECK MR REG 
4O11 171501 171501 ‘TO EQUAL 171501 
4012 Oe00S2 104900 HLT -MR REG= 5A GOGD=CORRECT ANS 
4013 Oc00SY 104422 MRCLK “CLOCK MR REG 
4014 Oe00S6 104420 MRCK *MR REG SHOULD 
4015 O20069 025501 25501 “EQUAL 25501 
4016 104000 ALT MR REG=BAD GOOD=CORRECT ANS 
4017 O20064 04422 MRCLK 
4018 020065 104420 MRCK 
4019 O0c0070 175501 175501 
4020 O20072 104000 HLT 
YO?! PERFORM NEXT STEP 3 TIMES TO FINISH WRITTING PREAMBLE 
4022 020074 012737 000003 9001202 MOV 83, REPT 
4023 O0c010e 104422 MREX3: MRCLK “CLOCK MR REG 
4024 Oe0104 104420 MRCK :CHECK MR REG 
4025 20106 025501 25501 :TO EQUAL 25501 
4026 020110 104000 HLT “MR=BAD GOOD=CORRECT ANS 
4027 OeOll2 104422 MRCLK “CLOCK MR REG 
402g Ge0114 104420 MRCK ‘CHECK MR REG 
4029 020116 175501 175501 *TO EQUAL 175501 
4030 Oc0120 104000 HLT MR HR REG=B00 GOO0=CORRECT ANS 
4031 OeDl22 005337 001202 DEC REPT DONE YES? 
4032 020126 001365 BNE MREX3 tNO LOOP BACK 

4034 “MOVE DATA WORD INTO RSOY SHIFT REGISTER 

40% 020130 104422 MRCLK CLOCK MR REG 
4037 O20132 104420 MRCK “CHECK MR REG 
4038 Oc0134 027501 27501 TO EQUAL 27501 
4839 020136 104000 HLT MR=BAD GOOD=CORRECT ANS 
4040 Gen +49 104422 MRCLK $CLOCK MR REG 
404 142 jo8420 MRCK “MR REG SHOULD 
4042 OODI44 123501 123501 rE QUAL 123501 
4043 Oe0l46 104000 HLT MR=BAD GOOD=CORRECT ANS 

Hors “ENCODE SYNC 1 

4047 O201SO 104422 MRCLK -CLOCK MR REG 
4048 O201S2 104420 MROK "MR REG SHOULD NOW 
4049 020154 073501 7350: “EQUAL 73501 
4050 020156 104000 HLT *MR=BAD GOOD=CORRECT ANS 
4051 020160 012705 027566 MOV sINBUF RS GET STARTING ADDR FOR DATA BUFFER 
402 D20164 011504 MOV (RS), R4 GET DATA 
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40S3 O0e0166 012737 
40S4 
40SS 
4056 
4057 
40S8 020174 042737 
4059 Oe0e02 952737 
4060 Oe02e!0 104432 
4061 Oe02le 104434 
4062 
4063 
464 14 104000 
4065 1€ 104436 
4065 
4067 
4068 
4069 Oe0ee0 104000 
4070 OQe0e2e 37 
4071 020230 001015 
4“O7e Oele3se 737 
4073 Oe0e40 001043 
4074 Oe0e4e 
4075 Oe0e4 001360 
4076 
4077 O20eS0 37 
4078 Ge0eS& 012737 
4079 O202eb4 
i080 Oe0e70 001347 

4082 Oe0e72 052737 
4083 020300 042737 
4084 
408S 
4086 
4087 
4088 012777 
4089 020314 004737 
4090 
4091 Q20320 Ol270e 
4092 Oe03e4 
4093 020330 013712 
4094 020334 010205 
4095 020336 pe 
4096 Oe034e 0127 
4037 020330 2 
4098 020354 001315 

RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC 
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002167 O01e14 

000200 
000100 

000200 

000400 

001214 

000200 
000012 
001214 

000400 
000200 

177777 
024112 

000400 
001214 

oodote 
00001e 
001214 

001166 
001166 

160600 

001214 

1§: 

es: 

MOV 

BIC 

#1143. , WORK 

#8177, ONCEE 
BIT, ONCEE 

S8117, ONCEE 

#BIT8, ONCEE 
3$ 
WORK 

, 1s 

p17? ONCEE 
, HORK 

hoRK 
1S 

#8178, ONCEE 
#8117, ONCEE 

;DOING_A 1 SECTOR TRANSFER 127 WORDS 
;18 BITS PER WORD-CLOCK LOOPS 
; TAKE CARE OF 2 BITS AT A TIME 
; 127 TIMES 9 EQUALS 1143 LOOPS 
;10_ GET THROUGH SECTOR cLAST WORD DONE SEPARATELY). 
CLEAR LAST WORD FLAG 
SET 1ST TRANSFER WORD FLAG 
GET 2 BITS OF DATA 
:SEND FIRST CLOCK PULSE 
SAND CALCULATE MR REG 
:FOR CORRECT oe {RKO T+MWDB) 
;MR REG NOT a 8S 
; SEND CLOCK GSE TO 
;COMPLETE TRANSFER OF 2 BITS 
;CfCULATE CORRECT ANS FOR 
MR REG (MWOT+MWDB) 
:MR=BAD GOOD=CORRECT ANS 
; ON LAST WORD YET 
; YES 
:ON_CRC WORD YET? 

i DONE WITH 127 WORDS? 

;SET LAST WORD FLAG 
:SET UP TO TRANSFER LAST WORD 
“DONE YET 

;SET TRANSFERRING CRC WORD 
CLEAR LAST WORD FLAG 

;GENERATE RMR ERROR BY ATTEMPTING TO WRITE RSER 
EXC SHOULD THEN BE ASSERTED 

3S: 

; GENERATE CRC WORD 
; AND bees IN “WORK” 

CR 
PRESET POTNTER FOR 
RS FO? CRC_WO 
: SETUP 18° XFER CRC 
; DONE YET? 
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104422 
104420 
153501 
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012737 
1o44ee 
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;EBL SHOULD NOW ASSERT AND CRC BE WRITTEN 

;LOOP 6 
ooo0c& 00!c02 

4: MRCLK 

00120e 

;FINISH UP 

HLT 
BR 

'WC!0S 
INTMR 

;NOW TEST CONTROLLER 

INTMR: #14260, ARSCSE 

HLT 'DAIWC 
#177702 , @RSHC 

HLT inc 
#4 JORSER 

'DS! we 
#1, aRSDA 
+4 
iDA 

144260 160412 

177702 160404 5S: 

ooooo04 160402 

000001 160364 

H 
INTMR1: NOP 

;CLOCK MR REG TO STEP THROUGH DEAD BAND AREA 
‘CHECK MR REG 
>TO EQUAL 103501 
“MR REG=BAD GOOD=CORRECT ANS 

;CLOCK MR REG 
;CHECK MR REG 
TO EQUAL S3S01 
:MR=BAD GOOD=CCRRECT ANS 
CLOCK MR REG 
CHECK MR REG 
TO EQUAL 103501 
*MR=BAD GOOD=CORRECT ANS 
; DONE LOOPING YET? 

;CLOCK MR REG 
:CHECK MR REG 
:T0 EQUAL 356i 
;MR_REG=BAD GOOD=CORRECT ANS 
;CLOCK MR REG 
;CHECK MR REG 
;TO EQUAL 151501 
;MR=BAD GOOD=CORRECT ANS 

ih FOR TIME 
: SHOULD NEVER GET HERE 
BECAUSE DRIVE sHOUL HAVE INTERRUPTED. 
CAUSING JUMP TO INT 
CHECK FOR ASSERTION "OF FTS ATTN L 

JS CS! CORRECT? 
YES 

; YES 
18 WC REG CORRECT? 

:WC_SHOULO BE = TO 177600 
ib10 RMR SET IN RSER 

RSER SHOULD = 4 
:DOES RSDA=1 

;RSDA SHOULD=1 
; DONE 
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5 RHAAELSELERERALE SEE RRAARAAARAR ALE REAR RARE EERE ELAR RAGE EERE REEL AREER ERERES 
:TEST 66 DISK ADDRESS OVERFLOW TEST 
PLE sl +15 

;MODULES TESTEO: M7754, M7771, M7770 
i967 UP TO TRANSFER 2 SECTORS’ TO THE DISK, STARTING AT TRACK 77 SECTOR 77 

O CAUSE A DISK ADDRESS OVERFLOW CONDITION. ALSO CHECK LAST BLOCK TRANSFER 
Lat) BIT TO SET IN THE RSOS REGISTER. 

MRAOE: CLROK -CLEAR ALL REGISTERS 
ooosoo MOV #500, SP -SETUP STACK POINTER 

MRIND “SEND INOEX PULSE TO MR REG 
MRCK “CHECK MAINT REG 
22791 >TO EQUAL 2270! 
MRINT ‘INITIALIZE MAINT REG BY SENDING 

2 CLOCK PULSES (CLEAR MRSP) 
007777 160330 MOV 87777, aRSDA “SETUP DISK RODRESS 
177400 160316 MOV #-400; IRSWC -SETUP FOR A 2 SECTOR TRANSFER 
030365 160312 MOV SOUTBUF,3RSBA :GET OUTPUT BUFFER 

;SETUP BUFFER WITH ALL ONES 
030365 MOV #OUTSUF ;GET STARTING ADDRESS OF OUTBUF 
ogo400 001202 MOV #400 Ueane "LOAD 2 SECTORS 
177777 1S: MOV #-1. (RS)+ WITH WORDS 
001202 DEC REPt OF ALL ONES 

BNE 1§ 

000061 160252 MOV #61, 9RSCS1 ;LORD WRITE COMMAND 
MRIND “SET INDEX PULSE 

“SUPPLY CLOCKS TO STEP THROUGH A TRACK 

oo0003 001202 MOV #3, REPT 
160000 cs: MOV 857344. , RY ;SETUP FOR FAST CLOCK PULSES 172032 CLOCKS 
000011 MOV #11.Re -(3 X S7344 = 172032) 
000001 MOV #1,R3 

2s: MOV RO' IRSMR 
160242 MOV R3, IRSMR 

DEC 
BNE 2s 

001202 DEC REPT 
BNE c$ 

CAUSE “LBT IN RSDS TO SET 

MRCLK ;CLOCK AN 11 AND A 1 INTO RSMR 
DSCK “CHECK MR 
12400 “TO EQUAL 12400 
HLT *LBT SHOULO BE SET IN RSDS 
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4203 
4204 ;ASSERT MAINTENANCE INDEX PULSE TO RESET DRIVE 
see sFOR THE SECOND REVOLUTION 

4207 Oe0704 104430 MRIND ;ASSERT_MAINT INDEX PULSE 
4208 020706 005037 001174 CLR MCCNT :CLEAR THE CLOCK COUNTER 
4209 Oe071e 104420 MRCK ;CHECK MR REG 
4210 020714 002501 eso! -TO EQUAL 2501. SHOULD STILL BE WRITING 
igit 020716 104000 HLT 

4213 ;SUPPLY ENOUGH CLOCKS TO STEP THROUGH THE RSOY RESYNC PERIOD 
4214 020720 O1e737 001000 01202 MOV wSle.,REPT ;CLOCK COUNT TO STEP THRU RESYNC 
4215 Oe072eh 104422 4§: MRCLK ; 2ND REVOLUT ION 
4216 Oe0730 104420 MRCK ; CHECK 
4217 O2073e O0S2S01 S2S01 :TO FOUAL $2501 
4218 O20734 104000 HLT ;MR=BAD GOOD=CORRECT ANS 
4219 020736 104422 MRCLK CLOCK MR REG 
42e0 Oe0740 104420 MRCK ; CHECK MR 
42e1 Oe2074e 002501 e501 ;REG TO 
4222 Oe0744 104000 HLT EQUAL 2501 
4ee3 O20746 005337 001202 DEC REPT 
see 020752 001365 BNE 4§ ;LOOP TILL DONE 

4226 ; SUPPLY 2 CLOCKS TO CAUSE THE SECTOR PULSE TO APPEAR IN 
4227 ; THE MR REGISTER AND THE “AOE” ERROR TO APPEAR IN 
ices THE RSER REGISTER 

42390 de0754 104422 AOECK: MRCLK 
4231 O20756 104422 MRCLK ;CAUSE SECTOK FULSE AND ADE ERROR 
4232 O2076C 104420 MRCK :CHECK FOR SECTOR PULSE 
4233 O20762 022301 ee301 iN RaMR 
4234 020764 50400 HLT BAD _GOOD=CORRECT ANS 
4235 Oe0766 001000 160170 CMP #1000, dRSER OTD AOE SET IN RSER? 
4236 OeO774 § _ 401 BEQ 1§ AOE SHOULD BE SET IN RSER 
4237 020776 104040 HLT ‘DS ;RSER BHOULE EaUA. 1000 
4238 021000 022777 152600 160104 1S: CMP #152600, aRSDS 315 RSOS CORRECT 
4239 021006 001401 BEQ es ; YES 
4240 021010 104040 HLT 'DS ERR & ATA SHOULD BE SET IN RSDS 
4241 : BECAUSE of ROE ERROR IN RSER 
4242 O210le 104414 2s: CLROK :CLEAR ERR 
4e43 G219!4 005777 160074 TST @RSER ;DID ERROR “ELeAR? 
4o44 OclC2e0 051401 BEQ 3s ;YES 
4245 021022 104040 HLT 'DS “AOE DIO NOT CLEAR BY SETTING CLR IN RSCS2 
4246 Oe!0e4 022777 O10600 160060 38: CMP #10600, ARSOS ;DID ERRORS CLEAR 
4247 021032 001401 BEQ ; YES 
4248 021034 104040 HLT ibs ERR AND ATA & LBT SHOULD ALL BE CLEARED 
4249 ;FOR CLR WAS SET IN RSCS2 
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DISK ADDRESS OVERFLOW TEST 

Se RANGER THT yeRIEY T 
socom TEST DESTROYS DATA_ON DISKS--DANGER 
;THIS TEST WILL ONLY RUN IF SWITCH 11 IS SET IN THE i 
iR GISTER™ FOR IT WILL ACTUALLY WRITE DATA INTO THE FO Pk. 
WILL WRITE ONE TRACK OF ALL ONES. THE PROGRAM THEN GOES anak 
10 THE MAINT WRITE TEST AND WRITES ONE SECTOR OF DATA (ZER9’S, ONES, FLOATING 
: ONES Oe FILLS THE REMAINDER OF SECTOR WITH A PATTERN OF 146314) 
>THE DRIVE IS THEN TAKEN OUT OF 
:"MAINTENANCE MODE” AND THE TRACK IS THEN READ. THE TRACK 
;SHOULD CONTAIN ALL ONES. 

5, 36 HE He Se HE HE HE HE HE HE HE HE HE HE HEE HE HE HE HE HE HEHEHE HH HH HH He HE HEE HE HE HE HE HE HE HE HEHE EEE EERE AERA ARERR ELE ES 
;TEST 67 MAINTENANCE MODE VERIFY TEST 
eiiiiiiiiiiiitietiitttititititititiiititititttiritttirtittirttitittiretres 
tS167: SCOPE 

-MODULE TESTED G182 

MRVR: BIT #BIT11,9SWR :D0 THIS TEST? 
BNE 3$ ;YES 
JMP JeINFTST NO 

3S: CLR FLAG2 SET VERIFY TEST FLAG 
CLROK “CLEAR ALL DRIVES 
MOV #7777, WORKS ‘STALL TO 

4g: DEC WORKS *RESYNC DRIVE 
BNE 4§ *TsMING LOGIC 
BIC #BITS ONCEE “CLEAR CLK CNT 
MOV #-20000,0RSWC  :WRITE ONE TRACK - 8K WDS 
MOV #177777, INBUF WRITE A PATTERN 12525 
BIS #BIT3,aRSCS2  ;SET BAI BIT 
MOV #INBUF.ORSBA =; SET DATA WD 
MOV #7777 REPT j SETUP WAIT LOOP 
MOV #61, aRSCS1 -GO WRITE 

1S: TSTB. ss aC ; DONE YET? 
BMI 2g “YES 
DEC REPT >DECREMENT COUNTER WAITING 
BNE 1§ “FOR READY 
HLT READY NEVER CAME UP 

2s: TST 3RSCS1 ANY ERRORS? 
BPL MRVR1 * NO 
HLT DS WC “STOP HERE TILL THIS PROBLEM IS FIXED TRY DZRSB DIAG 
BR TBDIA ‘TYPE MESSAGE 
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Pll TST6? MAINTENANCE MODE VERIFY TEST 

Y292 01 1O44}4 MRVRI: CLROK i CLEAR ALL REGISTERS 
4293 Del 01 160000 157674 MOV #-20000, ORSWC SETUP WC 
4ox tl 10 157664 BIS eBIT3,aRsCSe 2 SET 

lel6 Q1 57662 MOV SINGUF ORSBA ss SET 
ioe eed ery? 007777 01200 MOV 87777 REPT : SETUP WAIT LOOP 

O21 1 000051 157640 MOV 851, akSCs! -00 A WRITE CHECK TO VERIFY DISK 
4298 O21e4%0 105777 157634 1S: TS’B. ss aRSCSI - TEST 
4299 O2le44 100404 SMI 2s “FOR REAOY TO COME BACK 
4300 212% ed oole0e CEC REPT * WAIT 
430! GeleSe 001372 1 . 
4302 021254 104000 HLT “READY NEVER CAME BACK 
4303 001255 005777 1S7616 2s: TST ORSCS1 ANY ERRORS? 
4304 Ocleb2 00032 BPL MRVRE : NO 
4305 Geleb4 104USC HLT 'OS' WC : STOP HERE we FAILED 
4306 G0 TO DIAG 
4307 :BEFORE TRYING TO DEBUG THLIS TEST 
4308 021266 TBOIA: 
4309 Oe 1ebb 104402 021272 TYPE +2 - ASCIZ (15><12>"FAILED VERIFY TEST --- RUN DZRSB DIAGNO 
4310 021350 000137 012060 MRVRR: JMP SeMRWRT “GO WRITE IN MAINTENANCE MODE 
431 -NOW CHECK TO SEE IF DRIVE WAS WRITTEN ON IN MAINTENANCE MODE 

4313 021354 JOwi4 MRVR2: CLROK sCLEAR ALL REGISTERS 
4314 021356 012737 007777 001214 MOV 97777 , WORK ‘STALL - TO RE 
43iS 021364 005337 001214 38: DEC WORK > INDEX PULSE 
4316 021370 BNE :0N DRIVE 
4317 021372 wLses 160000 157504 MOV 8-20000, ORSWC 40; SETUP WC FOR 1 TRACK 
4318 O21400 052777 O00010 157474 BIS 8BAT, aRSCS2 izeT BAL 
4319 Ocl406 012777 Oe7S66 157472 MOV SINQUF ORSBA Ot: 
4320 Oe1414 Oie7a7 177777 O27Sbb MOV 8177777 INGUF :SETUP FOR 
4321 Gel4e2 O01 0000Si 157450 MOV #51, aRsts! 700A WRITE CHECK 
4322 021430 es 157444 1S: TSTB ss aRSCS IL : F 
4323 021494 100375 BPL 18 "READY TO COME BACK 
4304 Oe 143 936777 O40000 157436 IT BCE , IRSCS2 :DID WCE SET? 
4305 OO1444 OOl442 Q 2s : . 
43205 OO144G6 104402 021452 TYPE #2 > ASCIZ (15)<12> “WRITE AMPLIFIER DID NOT GET DISABLED 8 
4327 Oe 1s46 04040 HLT los 
4308 Gel bpONON BR 4§ GET OUT 
4329 O21552 005777 157322 2s: TST aRSCS1 "ANY ERRORS? 
4330 O21556 100001 BPL 4g : NO 
4331 O21S60 JO4O40 HUT DS ‘SHOULD NOT BE ANY ERRORS 
4332 “TRY THE OZRSB DIAGNOSTIC 
4553 G21S62 O00e40 4g: NOP 

4339S 02iSE4 000137 002120 INFTST: JMP aeTRYNX -GET NEXT DRIVE 
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.SBTTL SOONE - BELL AND SCOPE ROUTINE 

DONE: SCOPE sTERMINATIONG SCOPE FOR LOOPING 
900001 001006 ROD #1, PCNT+2 “ADO 1 TO THE PASS COUNT 
001004 ADC PCAT ;MAKE IT DOUBLE PREC. 

187214 BIT #SH10, , aSWR iRING THE BELL? 

021620 TYPE 42 * ASCIZ (BELL) <177) 
o00042 4g; MOV dade. RO GET MONITOR ADDRESS 

BEQ SEND! IF NONE 
RESET 

SENOAD: JSR 7. (0) -GO TO MONITOR 
000240 240, 240, 240 SAVE ROOM FOR ACTI11 

021652 SEND1: IMP MULSYS * RETURN 

.TBIT: 0 :T BIT FLAG 

:MULTI ORIVE SYSTEM? 

MULSYS: 
021656 T 42 » ASCIZ «15><12>"END OF PASS" 
001010 CLR (AD 
001000 CLR ICNT 
O00020 001166 BIT #8174, ONCEE HLT ORVIE? 

001674 INP SeMUL TII YES 
002324 1S: JnP DBNOWGO TEST ONLY ONE DRIVE 

-ERROR TYPEOUT ROUTINE FOR NO-OP TEST 

OOGO04 001165 NOPERR: BIT #8172, ONCEE e WE HERE BEFORE? 

OO0004 001166 915 8B1T2, ONCEE HERE BEFORE FLAG 
021746 TYPE +2 a ba (15)<12>"ERROR CAUSED BY NO-OP FUNCTION * 
001214 MOV WORK, -(6) sc WORK ON STACK 

is TYPES PC “TYPE STACK IN OCTAL - SUPRESS 
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SOONE - BELL AND SCOPE ROUTINE 

Q22034 CHG: TYPE 
001214 MOV 

YPES 
RTS 

047101 O42S07 REGCHG: .ASCIZ 
O44S27 044124 
026517 050117 
047125 0S2e103 
020116 000 

0S5101e Peiiis TRAR: .ASCIZ 
O44504 104 
Oe01e4 O42S23 
OS4S0e OS3440 

043516 
OSell& 020117 

. EVEN 

-MRINT: MRCLK 
MRCLK 
RTI 

000011 156752 .MRCLK: MOV 
000001 156744 MOV 
000001 001176 ROO 
001174 ROC 

RTI 

156724 MRCK: MOV 
000000 MOV 
000002 ADO 

CMP 
BNE 

oooode RDO 
18: RTI 

SEND INDEX PUL 
000021 156674 .NRINO: MOV 
000001 156666 my 

1S6646 OSCK: MOV 
oasese MOV 
reest ADO 

CMP 
BNE 

000002 ADD 
1$: RTI 

REGCHG : TYPE MESSAGE 
WORK, -(6) “PUT WORK ON STACK 
ec *TYPE STACK IN OCTAL - SUPRESS 

“CHANGED WITH NO-OP FUNCTION ” 

(15><12>"RMR DIC NOT SET BY WRITING INTO ™ 

;CLOCK THE MAINT REG WITH AN 11 AND A 1 
; SAME 
: RETURN 

$11, aRSMR ;CLOCK THE 
8 “MAINT REG 
81 /MCCNT+2 *ADD 1 TO CLOCK COUNT 
MCENT : DOUBLE PRECISION 

ORSMR, BAD GET THE CONTENTS OF RSMR 
a(SP)' C000 “GET THE CORRECT ANSWER 
82. (SP) “UPDATE THE RETURN ADORESS FOR AN ERROR 
GO00, BAD iS THe HR REG CORRECT? 

82, (SP) UPDATE RETURN ADORESS TO SKIP THE HLT FOR CORRECT ANS 
* RETURN 

SE TO THE MAINTENANCE REGISTER 
821. ORSMR ;SEND_ INDEX 
#1, ORSMR >PULSE TO MR REG 

, BAD GET THE S OF RSDS 
3(5P) C000 GET The CORRECT 
82, (SP) : TE TURN ADDR FOR AN ERROR 
O00, BAD : Is RSDS CORRECT 

#2, (SP) ‘UPDATE RETURN ADDR TO SKIP THE HLT FGR CORRRECT ANS 
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OZRSOC Pil SDONE - BELL AND SCOPE ROUTINE 

;GET 2 BITS OF ah FROM BUFFER 
444 :SET Pee ert pare Bit He NOW BRING WRITTEN) TO A 1 IF DATA TRANSFER BIT IS A 1 

“4 a NOWEV (EVEN DATA alt’ at BEING WRITTEN) TO A 1 IF DATA TRANSFER BIT IS A 1 
He? -CLEAR NOWEV IF DATA BIT ISAO 

HYD9 be2eh6 032737 000100 001166 .XBIT: BIT 88176, ONCEE “1ST 2 BITS OF 1ST WORD? 
W430 Oe2e74 001427 BEQ 2$ :NO 
443} 022276 012737 O00001 001146 MOV 8! LSTEV “SET LAST EVEN BIT TRANSFERRED TO A 1 
4430 304 012737 000001 o011S50 MOV 81,LST00 “SET LAST O00 BIT TRANFERRED TO A 1 
4433 : THIS SETS UP THE SYN 1 BITS AT END OF PREAMBLE 
4434 “FOR THE TOP AND BOTTOM 
4435 -BITS IN THE MR REGISTER 
4436 022312 042737 000100 001166 BIC #8176, ONCEE “CLEAR 1ST WORD TRANSFER FLAG 
4437 O22320 005037 001206 4§: CLR CLKCNT ‘CLEAR CLOCK COUNTER AT START OF EACH WORD 
4438 02232% 032737 OOO4OO 001166 BIT 08178, ONCEE ica WORD BEING WRITTEN? 
4499 022332 BO1Dae BNE 1$ YES 
4440 022334 001154 CLR : LOAD EVEN 
4441 0223940 005037 001152 CLR NOWEV ino, £08 O00 WITH O FOR BITS 16 8 17 IN RSOY DATA WORD. 
Wy 022944 012737 OOOO!O 001224 6S: MOV 88. WORK :8 LOOPS FOR REMAINING 16 BITS OF WORD 
WH3 0223S2 000002 RTI 
HM 022364 «013737 001154 001150 2s MOV NOWOD , LSTOD 
YU See sbe 013737 OC1IS2 OO!146 MOV NOWEV; LSTEV ;SAVE LAST 2 BITS TRANSFERRED 
HUE 006737 001224 TST WORK3’ i DONE WITH WORD YET? 
W447 022374 001 4 BNE 3$ 
4448 02237 Obe705 o00002 ADD #2,RS PORTE BUFFER WO 
WS O°2402 011504 MOV (RS), RY :GET DATA WO 
4450 Oc. o40H = OC374S BR 4§ ‘GET BITS 16 & 17 
wal Doge OC S09’ 001154 3¢: CLR NOKOD “CLEAR PRESENT OOD SIT 

le O06l ROL RY *GET NEXT O00 DATA BIT 

te Eke See ile Sh RAED EeNMEe ERECTA xr 
HYSS BsSus4 0061 ROL RY ‘GET NEXT EVEN BIT 
4456 22426 006137 001152 ROL NOWEV -SAVE IT IN EVEN IT 
WHS7 022432 005337 001224 DEC WORK3 *KEEP COUNT OF BITS IN THE WORD 
ae 022436 o000de RTI * RETURN 

WED “CRC WORD ois BEING WRITTEN BIT 17 8 16 ARE DATA BITS. O 8 1 ARE ALWAYS O 
4461 022440 005037 001154 1s: NOWOD ;GET BITS 17 
4462 OoS444 006104 gi RY ‘AND 16 
4463 M2244 006137 001154 ROL NOWOD “FOR CRC WORD 
WHEY 3224S 005037 001152 CLR NOWEV 
4465 Dooteh 006 194 ROL RY 
U4BE 137 001152 ROL NOWEV 
4467 O22464 000727 BR 6$ » CONTINUE 
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OZRSOC.P11 SDONE - BELL AND SCOPE ROUTINE 

WEB CLOCK ROUTINE (1ST OF OF THO) WHICH IS USED To CLOCK TWO BITS OF 
4 ATA TO THE DRIVE AT Tine HIS ROUT INE A430 SHE CKS THE PREVIOUS 
44 ITS THAT HAVE BEEN TRANEE bren NO CALCULAT 
paid THE MWOT BIT (BIT 14 IN THE MR REG) ANO MWOB BIT (BIT 12 IN THE MR REG) SHOULD BE IN 

4473 
YWI7Y 022466 104422 -CLKDL: MRCLK -CLOCK MR_REG WITH AN 11 AND A 1 
4475 020470 O0S003 CLR R3 “CLEAR WORK LOCATION 
WH7h O22472 005737 001154 TST NOWOD “TEST O00 BIT NOW BEING SENT FORA 1 OR AD 
“W477 O2e476 001005 BNE TSTEVB "NOW TEST EVEN DATA BIT ON IST CLOCK 
4478 “NOW BIT IS A 1 MDB IS O 
4479 022500 005737 001150 1S: TST LSTOO ;TEST THE LAST ODD DATA BIT THAT WAS SENT 
480 022504 001002 BNE TSTEVB “LAST ODD DATA BIT WAS A | 
W4B } -MWDB IS AO 

we 022506 052703 010000 2S: BIS sBIT12,R3 -SET MWDB FOR LATER COMPARE WITH MR REG 

44S sNOW TEST FOR EVEN BITS BEING SENT 

4487 O22Sl2 005737 001152 TSTEVB: TST NOWEV -TEST EVEN BIT NOW BEING TRANSFERRED 
444A *FOR EITHER A 1 OR AO 
4489 022516 001005 BNE 1$ -NOW BIT IS A 1 
4490 022520 005737 001146 TST LSTEV ‘WAS LAST EVEN DATA BIT A 0? 
31 Oeeoet 001002 4 BNE is 4R3 > NO LAST EVEN DATA BIT WAS Al 

W499 pesos 12701 123501 18: MOV #12340! 2000 Cey cBeeeet RNS 
4494 022536 050301 BIS R3, GOOD FOR MR REG 
“WQS 022540 004737 023744 JSR PC’ MRCAL -DETERMENE STATE OF SB & LSR BITS 
4496 022544 017700 156354 MOV ORSMR, BAD *GET CONTENTS OF MR REG 
4437 022550 020100 CMP Goo, BAD "IS MR REG CORRECT? 
4498 O226S2 001002 BNE 2 *NO TYPE OUT MR REG 
4499 022554 06e716 on0000e ADD 82, (SP) ; UPDATE RETURN ADOR FOR CORRECT ANS 
4500 Oee2S60 odd0000e es: RTI ; RETURN 
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SDONE - BELL AND SCOPE ROUTINE 

3E COND CLOCK ROUTINE WHICH WILL FINISH TRANSFERRING THE TWO DATA BITS 
IS ROUTINE WILL CALCULATE WHAT MWOT AND MWOB SHOULD EQUAL IN THE 

“MAINTENANCE REGISTER 

-CLKD2: MRELK :FROgr MR REG 
00115- TS NOWOD HE PRESENT DATA BIT A 1? 

BEQ 1$ -NO IT ISAO 
010000 Bis agIT12, R3 -SET MWOB FOR BIT BEING SENT IS A 1 

010000 1$: BIC s81T12,R3 -CLEAR MWOB FOR PRESENT BIT IS AOD 
001152 as: TST NOWEV -IS PRESENT EVEN BIT A 

BEQ 3$ ‘NO IT ISAO 
040000 Bis aBITI4, ,R3 -IT IS Al SET MWOT 

0000 3S: BIC sBIT14,R3 : j PRESENT BI BIT IS AO CLEAR MWDT 
3801 45: NOV $2350, 6000 T ANS 

023744 JSR MRCAL FoR eC STATE OF SB & LSR BITS 
1Sb2b62 MOV ORSMR BAD :GET CONTENTS OF MR REG 

CMP GOCD, BAD "IS MR REG CORRECT? 
BNE S$ *NO TYPEOUT CRROR 

po00de2 ADD 82, (SP) ‘UPDATE RETURN ADOR FOR CORRECT ANS 
Ss: RTI * RE TURN 

 TYPEQUT ROUTINE 19 DETERMINE WHICH IC FAILED IN CRC TEST2 
“AND TO TYPE IT OUT 

022764 001214 CRCTYP: MOV SCRCTAB,WORK GET STARTING LOC OF IC TABLE 
99000} 0012 MOV $1, WORK! ‘SETUP TO TEST FIRST CHIP 

i 0011 1S: BIT WORK1 , SAVEE *WAS IT THIS BIT? 
BNE 2 “YES TYPE IT 

990006 001214 ADD #6, WORK *NO_INDEX TABLE POINTER 
1 ROL WORK | -SETUP TO TEST NEXT CHIP 

BR 1$ ‘NOW TES IT 
156274 2s: JSR PC, aWORK ; TYPE OUT CHIP 
022724 TYPE sat? * ASCIZ * IN THE CRC REG SHOULD BE SET” 
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OZRSDC.P 11 SOINE - BELL AND SCOPE ROUTINE 

4538 : TABLE FOR CRC TEST 2 TYPEOUT ROUTINE 

4540 022764 104402 023124 CRCTAB: TYPE £302 
4541 022770 O00207 RTS pc 
4S42 O22 Aowads 023132 TYPE £305 
yo43  Oee . RTS pC 
4S44 023000 104402 023140 TYPE £307 

Neue Sosere | ONCE 023146 ER Pe oro yeas B53008 Abasns Ree 
4548 Oc3014 104402 023155 TYPE E3012 
4S49 023020 000207 RTS pc 
4550 O23022 104402 023164 TYPE £3015 
4551 023026 RTS pc 
W552 023030 iowide 023173 TYPE Eo42 
4553 023038 RTS Ac 
4554 029036 104402 023201 TYPE E2uS 
4555 Oe3042 og0en? RTS pc 
4555 OC3044 | 923207 TYPE E247 
4557 023050 000207 RTS Pc 
4558 O230S2 104402 023215 TYPE E2410 
4559 023055 0002117 RTS pc 
4560 023060 104402 023224 TYPE Foule2 
4561 023064 000207 RTS pc 
4562 023066 104402 023233 TYPE E2415 
4563 023072 000C07 RTS pc 
4564 023074 104402 023242 TYPE E192 
4565 023100 O00C07 QTS pc 
4555 923102 104402 023250 TYPE £197 
4567 023106 O000C07 RTS Pc 

023110 104402 023256 TYPE £1310 
4569 023114 000207 RTS pc 
4570 023116 104402 023265 TYPE E1915 
4571 OQO23l22 000207 RTS Ac 
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DZRSOC .P 11 SOONE - BELL AND SCOPE RCJTINE 

4572 Oc31e4% 031505 026460 O0006e E302: .ASCIZ “E30-e" 
4573 Oe3i3se 031525 Oeb460 000065 £305: .ASCIZ “E30-S" 
4574 023140 03150S Oc6460 000067 £307:  .ASCIZ “E30-7" 
4575 Oe314%6 O03150S 026460 030061 E3010: .ASCIZ “E30-10" 
4576 023154 000 
4$77 023155 10S 030083 O304SS E30le: .ASCIZ “E30-1e" 
4578 Oe316e 900062 
4579 023164 03150S Oe6460 O3e%61 E3015: .ASCIZ “E&30-1S" 
4580 02317e 000 
4581 023173 10S 032062 0310SS Eet4e: .ASCIZ “Ee4-e" 
4582 Oe3e00 000 
4583 023201 10S O32062 O324SS Ee4S: .ASCIZ “E24-S" 
4584 Oe3e06 000 
4S8S Qe3e07 105 O32062 O334SS E247: .ASCIZ “E2e4-7" 
4596 Qe3214 000 
4587 023215 10S O32062 O304SS E2410: .ASCIZ “E2@Y-10" 
4588 Oeseee 000060 
4589 031105 026464 031061 Ee4ile ASCIZ “E24-1e" 
4590 Oe3e3e 000 
4591 3 ooobee Q3e06e O304SS E2415 ASCIZ “E24-15" 

4593 Oese¥e 030505 Oe6471 000062 £192 ASCIZ “E19-e" 
459% 023050 030505 026471 000067 £197: .ASCIZ “E19-7" 
4595 023256 O30505 Oe6471 030061 E19iv. ...412 “E19-10" 
4S95 O23e64 000 
4597 O2326S 10S 034461 O304SS £1915 ASCIZ “E19-15" 
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SOONE - BELL AND SCOPE ROUTINE 

OC 1224 

o0000e 

001206 
000400 

000040 

000010 

001154 
0011S2 
000010 

001154 

0011S4 
0011S2 

0011Se 
001224 

001154 

001154 
001152 

0011Se 

001166 

001144 

O001e24 

001224 

-RBIT: TST WORKS 

;GET TWO BITS OF DATA FROM INBUF 
FOR READING FROM DRIVE TO DETERMINE THE 
STATE OF MROT AND MROB IN THE MR REG. 

tage ING NEW WO? 
BNE 3$ 
ADD #2,R5 jUPDATE BUFFER WO 
MOV (RS). RY iG Eee 
CL CLKCAT LE Crote COUNTER AT START OF EACH WD 
BIT #5178, ONCEE iON C RC WD? 
BNE 1S YES 
BIT SITS, FLAG2 TIN CRC TEST 777? 
BEQ 7§ : NO 
MOV #8. , WORK 
BR 3$ 

78: CLR NOWOD sLOAD EVEN & ODD BITS 
CLR NOWEV “WITH O FOR BITS 16 8 17 IN RSOY DATA WORD 

6S: HOV #8. , WORK3 *B LOOPS FOR REMAINING 16 BITS OF WORD 

3S: CLR NOWOD -CLEAR PRESENT 000 BIT 

Is: 

ROL RY GET NEXT ODO DATA BIT 
ROL NOWOD SAVE IT IN O00 BIT 
CLR NOWEV CLEAR PRESENT EVEN BIT 
ROL RY GET NEXT EVEN BIT 
ROL NOWEV ;SAVE IT IN EVEN BIT 
bee WORK3 jKEEP COUNT OF BITS IN THE WORD 

+CRC WORD is BEING WRITTEN BIT 1 & 16 ARE DATA BITS, O & 1 ARE ALWAYS O 
CLR NOWOD iGET BITS 1 
ROL RY ;AND 16 
ROL NOWOD :FOR aR WORD 
CLR NOWEV 
ROL RY 
ROL NOWEV 
BR 6$ ; CONTINUE 
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RS11-RSOY MAINTENANCE MODE DIAGNOSTIC 
SOONE - BELL AND SCOPE ROUTINE 

023706 -CLKRI: JSR PC, CALRTB 
000011 MOV #il R3 
001214 CLODK: BIS WORK, R3 
1SS440 MOV R3, aRSMR 
000010 BIC #B1T3.R3 
155430 MOV R3, aRSMR 

1 001176 ADD #1 MCCNT+2 
001174 aoc MCONT 
023601 MOV #23601, GOOD 
000004 00144 BIT ag 1Te, FLAGE 

000100 BIS srt G00D 
7S: 81S R3, GOOD 

900010 BIC #8{T3, GOOD 
OCO400 001166 BIT #8178, ONCEE 

900011 001202 CHP #11, REPT 
BEQ cs 

920000 BIC #20000, GOOD 
OCOGO1 OO1144 SS: BIT #8170, FLAGE 

000001 001144 BIS #8170, FLAG2 

400000 1S: BIS #81T1S. GOOD 
000001 o01144 BIC #8270, FLAG2 
001204 2s: DEC REPTI 

BNE 6$ 
oo0c22 001204 MOV #18. REPT 
Gu4000 BIS #81T11. GooD 
OOO400 O01165 35: BIT #8178, ONCEE 

ocod22 001204 che 22, REPT 

020000 BIS #20000, GOOD 
1SSe42 6S: MOV ORSMR, BAD 

CMP G00D, BAD 
BNE 4§ 

ooooo2 ADD #2, (SP) 
4g: RTI 

023706 -CLKR2: JSR PC, CALRTB 
OS0011 MOV #S0011,R3 

BR CLODK 

MACYi1 27(732) 25-SEP-76 09:14 PAGE 115 

;CALCULATE TOP AND BOTTOM BITS FOR MR REG 
;SETUP CLOCK BITS 
eT TOP & BOTTOM BITS 

CLOCK COUNT 
CALCULATE CORRECT ANS FOR MR REG 

tURITE CK TEST? 
i NO 
;YES SET RD IN MR REG 

;CLEAR MCLK 
;ON CRC WD? 
:NO 
3 SHOULD CRCW BE SET? 
? E 

;CLEAR CRCW 
i SHOULD SOCLK BE SET? 

:NO 
: CONTINUE 
sSET IT 
*CLEAR FLAG FOR SDCLK FOR NEXT CLOCK PULSE 
; SHOULD SB SET? 

*RESET SB COUNTER 
SET SB 
5ON CRC WO? 

‘SHOULD SB AND CRCW BE SET ? 
;NO 
;SET SB AND CRCW 
;GET MR REG 
iis RSMR CORRECT? 

:YES 
> RETURN 
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SDONE - BELL AND SCOPE ROUTINE 

sCALCULATE THE STATE OF MROT ANDO MROB FROM CURRENT INPUT BITS 
“LOCATION WORK CONTAINS CORRECT DATA FOR MRDT AND MRDB 

001214 CALRTB: CLR WORK “CLEAR XORK LOCATION 
001154 TSI NQWOD ie. CURRENT OOD BIT A 0? 

pooco4 001214 BIS #B1T2, WORK "NO SET MRDB 
001152 1S: i i NOKEV i 1 CURRENT EVEN BIT A 2? 

000040 001214 BIS 8B1TS, WORK NO, SET MRDT 
2S: RTS pc : RETURN 

sCALCULATE MR REG TO DETERMINE THE STATE OF THE CRC-SB AND LSR BITS 
20N THE DIFFERENT CLOCKS ON THE DIFFERENT WORDS THROUGHOUT THE SECTOR 

001206 MRCAL: INC CLKCNT ADD ONE TO CLOCK COUNT OF WORD 
000200 001165 Bit 88177 , ONCEE i JRANSFERRING LAST WORD? 

000400 001166 Bit #8178, ONCEE i TRANSFERRING CRC WORD? 

p00010 001206 CNP #8. , CLKCNT s CLOCK COUNT 8 OR GREATER? 
BLOS 1$ “YES 
BR 2§ GET OUT 

oooo2: o0l206 1S: CMP #17. ,CLKCNT CLOCK COUNT 17 OR GREATER? 
B0S 2 "YES GET OUT 

004000 BIS #81711, GOOD SET SB BIT 
000017 001206 CHP H15., CLKCNT ; SHOULD LSR BE CLEARED 

002000 BIC #B81T10, GOOD iE AR LSR 
2S: RTS PC * RETURN 

; CALCULATE MR FOR LAST DATA WORD 
poo016 oo1206 ¢{STRO: CMP #14. ,CLKCNT ;1$ THIS SLOCK 14 OR LESS? 

BHIS 2S YES GETOUT 
000017 001206 CMP *” — CLKCNT 18 THIS CLOCK 15? 

002000 a 881710, GOOD “YES CLEAR LSR 
BR 2s “GET OUT 

020000 1S: BIC #81713, GOOD CLEAR CRCW BIT 
2s: RTS PC . 

CALCULATE MR FOR CRC WORD 

020000 CRCWD: BIC #81713, GOOD sCLEAR CRCW BIT 
000017 001206 CHP #17, ,CLKCNT iJ THIS CLOCK 17? 

oo2cos BIC #B1T10, GOOD “CLEAR LSR BIT 
1S: RTS PC : RETURN 
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4725 
4726 
4727 
4728 

4730 O41 
4731 54135 
i736 oeies 

veces 
4739S de4l4e 
473 024144 
4737 
4738 
4739 
4740 
4741 
4742 
4743 024150 
4744 024156 
4745 024164 
4745 024166 
4747 Ged 174 
4748 Oe420e 
4749 Oc4206 
4750 Oe4210 
4751 Oc4e14 
47S2e Oet220 
4753 Oet22b 
4754 024230 
4755 O24236 
4756 Oe4e40 
4757 Oe4ed4 
4758 Oe4o46 
4759 OedeSe 
4760 Oe4eS4 
4761 Oe42e60 
4762 Oe4eb& 
4763 Oe427e 
4764 Haier 
4765 304 
4766 024306 
4767 024314 

012737 

RS11-RSOY MAINTENANCE MODE DIAGNOS~IC 
SDONE - BELL AND SCOPE ROUTINE 

00020 
00004 

02786 
001216 

ocodee 
oooo40 

o00020 
001216 
OOiele 

001216 
001212 
oo0040 

o0dde! 

001210 

001210 

001210 
001212 
Oe4Sle 
000001 
001210 

000001 
001210 

001eue 
001144 

001202 

001204 
001144 

001204 
001200 

001144 

001204 

001214 

001216 

001216 
001156 
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;GENERATE A CRC WORD FROM THE DATA BUFFER 
AND LEAVE THE CRC WORD IN "WORK" LOCATION 
sEXIT ROUTINE WITH RTS PC 

GENCRC: fey 

138: 

lege» »REPT 
Et 5,FLAG2 

e144 R al 

(RS) BUF ARS 
woRKO 

51:8 WORDS PER SECTOR 
s IN CRC TEST? 

YES STARTING ADDR UF OUTPUT BUFFER 
GET DATA WO 
;CLEAR WORK LOCATION 

; INBIT _CONTAINS PRESENT IMRT BIT 

OUR 
WORK = “BITS FROM SAVED CRC WORD (WCRC) 

1§: 

es: 

6$: 

#18. REPT! 
BITS, FLAG2 

#16. REPTI 
WORKD, WCRC 

WORKO 
WK 
#91TS,FLAG2 

on 
#BITO, WORKO 
INBIT,RSO 

;GET 18 BITS PER WD 
Ay ORC TEST? 

;YES 
SAVE CURRENT CRC WO 
CLEAR BIT 15 FROM CRC AT T 1 
CLEAR CARY 
SHIFT CRC WD L 
: CONTAINS BIT is OF ORC 
IN CRC TEST? 
; YES 
i DONE BITS 16 AND 17 YET? 

‘PEAR WORK LOC 
:PUT DATA BIT FROM BUFFER 
IN WORK LOC 

;FOR BITS 16, AND 17 
:GET BIT 15 OF CRC 
:XOR BITIS OAITH INPUT BIT 

; TEST RESULT OF XOR 

;SAVE XOR SESULT OF BIT O AND iNPUT 
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OZRSDC.P11 SDONE - BELL AND SCOPE ROUTINE 

4768 -FROM BO {N WORKO AND B1 IN SAVED CRC (WCRC) CALCULATE 
4769 -NEW Be FOR WORKO 

4771 024322 005037 001214 CLR WORK 
4772 QOo4206 032737 O0000e 001200 BIT #BIT1,WCRC 
4773 0c4334 001403 BEQ 75 
4774 004336 052737 000001 001214 BIS #5170, WORK 
4775 Oe4344 013737 O011S6 OOlel0 73: MOV RSO, INBIT 
4776 O243S2 004737 OedSle JSR PC. XXOR 
4777 004356 O4e737 OO0004 OOlel6b BIC #8tT2, WORKO 
4778 O0e4364 005737 001210 TST INBIT sTEST RESULT OF XOR 
4779 024370 001403 BEQ 8$ 
4780 024372 052737 O00004 ODl216 BIS #8172, WORKO 

4782 >FROM BO IN WORKO AND B14 IN WCRC CLACULATE BITIS IN WORKO 

4784 924400 005037 001214 gS: CLR WORK 
4785 O24404 032737 O40000 001200 BIT #BIT14, WCRC 
4786 Oo4Wi2 OO14O3 BEQ 9§ 
4787 Oc4u4i4 052737 000001 001214 BIS #8170, WORK 
4788 Oodu4e2 013737 001156 OOlel0 9s: MOV RSO, INBIT 
4789 024430 004737 O24Si2 JSR PC XXOR 
4790 Ge4434 042737 100000 O0le16 BIC #81715, WORKO 
4791 QOo4442 005737 001210 TST INBIT -TEST RESULT OF XOR 
4792 Oo4446 001403 BEQ 10$ 
4793 OOW4SD 052737 100000 001216 BIS #81715, WORKO 
4794 024456 005337 001204 103: DEC REPT] DONE WITH WO 
4795 Oe4462 001244 BNE 2s = NO 
4795 Oc4464 005337 001202 NEC REPT ‘DONE WITH SECTOR? 
4797 004470 001404 BEQ 11S “YES 
4798 Oe4472 062705 o0cd0e2 ADO #2,RS GET NEXT WD 
4799 OcC4476 011504 MOV (R5),R4 -GET DATA WD 
4800 924500 000623 BR 1$ 
4801 Oe4S02 013737 O01216 01214 11%: MOV WORKO, WORK “SAVE CRC WORD IN WORK 
Hee Ge4Si0 000207 RTS PC ‘EXIT 

4804 :XOR SUBROUTINE 

4806 024512 013703 001214 XXOR: MOV WORK.R3 
4807 Oe4Si6 043703 001210 BIC INBIT.R3 
4808 Oc4Se2 043737 O01c14 001210 BIC WORK, {NBIT 
4809 024530 50337 O01e10 BIS R3, INBIT 
4810 024534 000207 RTS 

4 
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SSCOPE - SCOPE LOOP HANDLER 

sTHIS ROUTI S THE ITERATIONS LOOPING, ERROR 
MS 7 Me beet He TEST NUMBER. SPLAYING OF T 

ieetores IS PLACED BETWEEN EACH SUBTEST IN THE TEST AND 
SRECORDS THE STARTING AOORESS OF THE SUBTEST IN “LAD:” 

SCOPE: KBOIN 
BIT 
BEQ 
CMPB 
BEQ 

1§: BIT 

154122 

001000 

154102 

000004 

4§: CMP 

154034 38: 

001001 

001001 2s: 
. SVLAD: 

183772 

183756 

8 po
e 

oO
 

ra
 

{  
] 

;GO CHECK FOR fG 
OOP #SWB, ISHR ‘LOOP ON SPEC. TEST? 

1$ *NO LOOP ON SPEC. TEST 
QSHR, ICNT ‘ON RIGHT TEST?  #SW7-Dx 
OVER “NOT RIGHT TEST 
8SW14, aSUR “LOOP ON TEST? 
KIT “COOP ON TEST IS 
2 “SKIP - NOP FOR XOR TESTER 
a84,-(6) -PUCH a84 ON STACK 
84$ oa4 -SET FOR TIMEOUT 
38177060 i ERROR ON XOR? 
(6)+. 384 :POP STACK INTO as4 
SVLAD “NO ERROR - GO TO NEXT TEST 
(6)+, (6)+ -CLEAR STACK 
(6)+, 084 :POP STACK INTO 2 
KIT “ERROR - LOOP ON TEST 
8SW11,3SWR "KILL ITERATIONS 
. -YES - KILL ITERATIONS 
ICNT+1 sFIRST ONE? 
2s *BRANCH IF FIRST 
TIMES, ICNT+1  ;DONE? 
KIT “BRANCH IF NOT 

81, ICNT+1 sFIRST ITERATION 
IChT -COUNT TEST NUMBERS 

>SAVE LOOP ADDRESS 
Tent ODISPLAY “DISPLAY TEST NO. AND ITERATION COUNT 

+ RE TURN 

ICNT+1 > INC THE ITERATION COUNT 
ICNT, @OISPLAY SET UP DISPLAY 
LAD FIRST ONE? 
. SVLAD ;YES 
LAD, (6) ;FUDGE RETURN ADDRESS 

“FIXES FS 

-RUN | TIMES 
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SHLT - HLT ROUTINE (ERROR TYPEOUT) 

.SBTTL SHLT - HLT ROUTINE (ERROR TYPEOUT) 

; THIS ROUTINE PRINTS out ERROR MESSAGES STAPTING WITH THE 

; ' . T 
;(HLT+3) WILL BE PLACED IN “.HLTCT:” FOR ADITIONAL TYPEOUTS. 

-HLT:  KBOIN -GO CHECK FOR ?G 
002000 153726 BIT #SW10, ISWR ‘BELL ON ERROR? 

BEQ 1$ ‘NO - SKIP 
000007 TYPE BELL :RING a 
001002 1S: INC ERRORS : COUNT NUMBER OF ERRORS 
G2e0000 153796 BIT 8SW13, aSWR ‘SKIP TYPEOUT IF SET 

BNE SKIP TYPEOUTS 
025126 TYPE +2 * ASCIZ «15)>< 12> 
001012 MOV 6) KLTAOR PUT ADORESS OF INSTRUCTION ON STACK 
go00de 001012 82, ALTAOR {FUDGE ROORESS 
1S3642 O2S226 MOVB  @HLTAOR, .HLTCT GET HLT ARGUMENT 
001012 MOV HL TADR, -(6) “PUT HLTADR ON STACK 

TYPEO ‘TYPE STACK IN OCTAL 
025164 TYPE +2 :.ASCIZ * * 
0206374 JSR PC RSREG -GO TO USER ERROR ROUTINE 
153626 2s: TST aSeR “HALT ON E 

SPL +4 -SKIP IF CONTINUE 
HALT "HALT ON ERROR! 

001000 153614 BIT 8SW9, ISR “CHECK FOR INHIBIT LOOP ON ERROR 
BNE % :SKIP_IF LOOP ON ERROR 

001001 CLFB so ICNT#1 “CLEAR ITERATION COUNT 
RTI * RETURN 

025040 35 IMP KIT ‘LOOP ON TEST UNTIL NO ERRORS 

-HLTCT: 0 HLT ARGUMENT 
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SOCTAL - OCTAL TYPEOUT ROUTINE 

170101 

000001 

O2S416 
177772 

000010 
OeS420 

000100 

025416 

O2S416 

925417 

025416 

000004 

~SBTTL SOCTAL - OCTAL TYPEOUT ROUTINE 

: THIS ROUTINE IS USED TO TYPE AN OCTAL NUMBER ON THE TTY. IT WILL TYPE 
ALL & CHARACTERS. SUPPRESS LEADING ZEROES. OR TYPE THE 
:16 BITS. IT IS CALLED VIA THE TYPOCT, TYPBIT, OR TYPOCS MACRO’S. 

. TYPEB: MOV #170101. .PR ;SET BIT FLAG AND 16. CHARACTER COUNT 
BR TIT “NOW TYPE IT IN BIT FOR 

. TYPEO: NOVE a PR i SET ZERO FILL SWITCH 

TYPES: CLR “PR :SUPRESS LEADING ZERO’S 
TIT MOVB = 8-6, . PR+1 SET COUNT 

MOV RY, -(6) ;PUSH R4Y ON STACK 
MOV RS -(6) ; PUSH RS ON STACK 
MOV 10t6). RS ‘GET THE DAT 
MOV #.PR+2, RY :SET POINTER To, FIRST ASCII CHAR. 
CLRB (4) -CLEAR FIRST BYT 
BR PRF ‘ROTATE FIRST Bry 

PRL: CLRB (4) “CLEAR BYTE OF CHARACTER 
BIT #100, .PR *BIT TYPING MOOE? 
BNE .PRF “YES - SKIP 2 ROTATES 
ROL RS ; ROTATE it INTO C 
ROLB ss (4) : PACK 
ROL RS ih TaIT INTO C 
ROLB (4) 

.PRF: ROL RS “ROTATE BIT INTO C 
ROB (4) *PACK IT 
TS (4) 11S IT ZERO? 
BEQ +6 :SKIP INC 
INCB = LPR iSE! FILL SWITCH 
TSTB. sc PR iC CHECK FI FILL SWITCH 
BEQ ‘+6 -SKIP BIT 
BISB s-_ «#0, (4) + i BKE are ASCII CHAR 
INCB =. . PR$ 1 SINC COUNT 
BNE “PRL 
CMP 8. PR+2,R4 Peery. BUFFER? 

.t8 ; Sk P IF Ng 
MOVB «#0, (4) + 1 ZE 
CLRB ss (4) ROLL TERMINATOR 
TYPE .PR+2 : TYPE iT 
MOV {6)4, 8S *POP STACK INTO RS 
MOV (6)+,R4 “POP STACK INTO RY 
MOV 2(6),4(6) GET RID OF 
MOV (6)+; (6) ‘DATA WORD 
RTI * RETURN 

LPR: -BLKW 12 “COUNT, SWITCH, AND OUTPUT BUFFER 



F10 
MAINDEC-11-D2RS0-C RS11-RSC4 MAINTENANCE MODE DIAGNOSTIC MACYL1 271732) 25-SEP-76 09:14 PAGE 123 
OZRSOC.P11 SPOWER - POWER DOWN GNC) UP ROUTINES 

4375 .SB7TL SPOWER - POWER DOWN ANDO UP ROUTINES 

4977 ;THIS IS THE POWER FAIL ROUTINE WHICH WILL SAVE ALL 
4978 “THE GENERAL REGISTERS AND USER DEFINED REGISTERS THEN 
4979 *WATT FOR POWER TO GO DOWN AND BE RESTORED. 
4980 ‘IF THERE ISN’T ENOUGH TIME FOR SAVING ALL THE REGISTERS, 
4381 >THE PROGRAM WILL HALT AT *.ILLUP’. 

4983 025442 012777 025570 000126 .POWER: MOV @. ILLUP.3.PUVEC ;SET FOR FRST UP 
4984 025450 010777 000340 O0Dle2e MOV #340 3.PUVECS+2 :PRIO:7 
4938S O°S4Sh O10046 MOV 0,-t6) “PUSH RO ON STACK 
4335 O2S460 010146 MOV ie -(6) *PUSH R1 ON STACK 
4987 OeS462 O102% MOV Re; -(6) :PUSH R2 ON STACK 
4988 O2S464 010946 MOV R3,-(6) “PUSH R3 ON STACK 
4999 025465 OL0446 MOV RY’ -(6) *PUSH RY ON STACK 
4990 025470 OL0SY6 MOV RS, -(6) "PUSH RS ON STACK 
49391 025472 010637 025574 MOV SAVRE “SAVE SP 
4992 025476 012777 02S5S06 00007 MOV 8. rts 3.PUVEC ;SET UP VECTOR 
REE OeSSO4 000000 HALT ‘WAIT FOR PF 

4995 025506 013706 025574 -PCWLP: MOV SAVR6, SP GET SP 
4995 025512 005001 CLR Ri ‘WAIT LOOP FOR THE TTY 
4997 025514 005201 1S: INC R1 ‘WAIT FOR THE INC 
4998 625516 001376 BNE 1$ 
4999 025520 012605 MOV (6)+,RS POP STACK INTO RS 
S000 O2SS22 O1e604 MOV (6)4/R4 *POP STACK INTO RY 
S001 OeSSe4 O1e603 MOV (6)+,R3 *POP STACK INTO R3 
S002 025526 Olobde MOV (6)+°Re “POP STACK INTO Re 
S003 025530 Ole60!1 MOV (6)+°R1 “POP STACK INTO RI 
S004 025532 O1ee00 MOV (6)+'RO ; POP STACK INTO RO 
S00S 025534 O01 oes4uy2e g000e4 MOV 8.POWER a824  ;SET UP THE POWER DOWN VECTOR 
500 Oc5S42 012737 000340 000026 MOV 8340, d826 ;PRIO: ? 
S007 025550 104402 O2SSS4 TYPE +2 * ASCIZ (15) «12>"POWER™ 
5008 025564 000137 021652 IMP AULSYS -JMP TO USER ADORESS 

S010 025570 oo0000 -ILLUP: HALT ;THE POWER UP SEQUENCE WAS STARTED 
Soll 009776 BR 2 : BEFORE THE POWER DOWN WAS COMPLETE 

S013 ooco0n .SAVRE: O -PUT THE SP HERE 
S014 025576 000024 c000¢ -PUVEC: 24,26 :POWER UP VECTOR 
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NPUT ROU 

-SBTTL SRDOCT - OCTAL INPUT ROUTINE 

- THIS ROUTINE CALLS RDLIN, INPUTS A LINE FROM THE TTY AND CONVERTS 
-IT INTO AN OCTAL NUMBER WHICH IS THE FIRST WORD ON THE STACK. 

-RDOCT: MOV (6). -(6) “MOVE THE PC 
MOV 4(6) 2(6) :MOVE THE PS 
MOV R1,-6) *PUSH RIL ON STACK 
MOV R2'-(6) PUSH R2 ON STACK 
MOV R3; -(6) “PUSH R3 ON STACK 

4§: ROLIN -READ A LINE INTO INPUT 
CLA Ri “INIT DATA WORD 
CLR CTN “CLEAR COUNT WORD 
MOV sINPUT_R3 INIT Po POINTER 

1$ MOVB }+ RD 
CMPB saw 1S, Re : WAS re a E oR? 
BEQ GET OUT IF YES 
CMPB 8’ RR “CHECK FOR O OR GREATER 
BGT ‘ERROR - LESS THAN O 
CMPB «87, R2 CHECK FOR 7 OR LESS 
BLT ERROR - GREATER THAN 7 
ROR R2 "GET 
ROR Ro INTO 
ROR Ro * POSITION 
ROL Ri FIRST BIT 
a Re :GET 

ROL RI -SECOND BIT 
ROL Re :GET 
ROL RI :THIRO B 
INC CTN : YES Me TYPED SOME THING 
BR IS LOOP 

2s MOV R1, 1216) “SAVE THE RESULT 
MOV (6$+,R3 *POP STACK INTO R3 
MOV (6)+'R2 :POP STACK INTO Re 
MOV (6)4/RI :POP STACK INTO RI 
RTI > RETURN 

33: 
TYPE +2 - ASCIZ "7°¢15)< 12> 
BR 4§ > TRY AGAIN 
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SROLIN - TTY INPUT ROUTINE 

.SBTTL SROLIN - TTY INPUT ROUTINE 

; THIS ROUTINE INPUTS A LINE TERMINATED BY A RETURN INTO ADCRESS 
INPUT AND RETURNS A LINE FEED. THE BUFFER HAS A NULL TERMINATOR 
INSTEAD OF THE RETURN. RUBOUTS ARE HANDLED BY RETYPING 
THE LINE. BUFFER OVERFLOW ERRORS LIKE A RUBOUT. 

-ROLIN: MOV RS, -(6) -SAVE RS 
026056 18: MOV #INPUT, RS -GET ADDRESS 
026076 2s: CMP #INPUTS16.,RS  :BUFFER FULL? 

BEQ 4§ -YES - TYPE "?™ 
177560 TSTB 08177560 “WAIT FOR 

BPL +A CHARACTER 
177562 MOVB Suiz7se2, (S) “GET CHARACTER 
000200 BICB = 82000, ( :GET RID OF JUNK 
oo00d2s CMPB tS, ts} “IS ITA 

BNE cs ; BRANCH IF NOT 
026000 TYPE +2 > ASCIZ Meds» (12> 

BR S :START OVER 
900177 cS: CMPBs«a8177, (5) “TS IT A RUSOUT 

45 BNE 3$ “SKIP IF NOT 

026022 TYPE +2 » ASCIZ "7"(15)<12> 
BR Is :2AP THE BUFFER AND LOOP 

oco0n0 38: MOVB (5), #0 “SET UP FOR TYPING 
026032 TYPE 3$4+2 “ECHO IT 
000015 CMPB «IS, (5)+ ‘CHECK FOR RETURN 

BNE 2s “LOOP IF NOT RETURN 
nnoo1e2 TYPE 12 “TYPE A LINE FEED 

MOV {6)+,RS RESTORE RS 
RTI * RETURN 

INPUT: .BLKB 16. ;TTY INPUT AREA 
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$TRAP - TRAP HANDLER 

.SBTTL STRAP - TRAP HANDLER 

; THIS ROUTINE DECODES A TRAP CALL AND JUMPS TO THE APROPRATE 
; SUBROUTINE THE CALL IS A “TRAP+N" WHERE N IS A MULTIPLE OF 2. 
THE “CET” MACRO WILL CREATE THE TABLE NEEDED. IT HAS TO 
‘FOLLOW THIS MACRO. 

. TRAP: HOV (8) 2{6) GET ADORE Bes The 
os \ 

BBRRRS MOV ath). (6) “GET TRAP Ape SbRoc 
121516 ADD 8. TRP+2-TRAP, (6):GET DATA AND MAKE " AN OFFSET 

.TRP: MOV 3(6)+,PC -GO TO PROPER SUBROUTINE 

SCOPE “SCOPE = TRAP+0 (104400) 
TYPE ;TYPE = TRAP+2 (104402) 
TYPEO ‘TYPEO = TRAP+H (104404) 
TYPES ;TYPES = TRAP+6 (104406) 
ROOCT -RDOCT = TRAP+10 (104410) 
ROLIN -ROLIN = TRAP+Ie (104412) 
CLROK -CLRDK = TRAP+I4 (104414) 
MROMD sMROMD = TRAP+16 (104416) 
MRCK -MRCK = TRAP+20 (104420) 
MRCLK sMRCLK = TRAP+22 (104422) 
MRINT *MRINT = TRAP+24 (104424) 
DSCK “DSCK = TRAP+26 (104426) 
MRINO -MRIND = TRAP+30 (104430) 
XBIT ‘XBIT = TRAP+32 (104432) 
CLKD1 -CLKD1 = TRAP+34 (10 4434) 
CLKD2 “CLKD2 =_~—s TRAP +36 (104436) 
CLKRI -CLKRI = TRAP+4O (104440) 
CLKR2 -CLKR2 = TRAP+? (104442) 
REIT “RBIT = TRAPSHY (104444) 
GETSP -GETSP = TRAP+ (104445) 
SPASS -SPASS = TRAP+SO (104450) 
KBOIN *KBDIN = TRAP+52 (1044S2) 
SUSWR -SUSWR = TRAP+SH (104454) 
CNTLU -CNTLU = TRAP+56 (104456) 
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$TRAP - TRAP HANDLER 

OOOO4O 152676 
601180 152670 
001174 
001176 

000001 152672 

001214 
1$2634 

001214 
001214 

oo000e 

002001 001202 

001202 

OO0400 152560 

o00002 

001174 
001176 

;CLEAR ALL DISK REGISTERS 
"CLROK: MOV #40, IRSCSe 

MOV UNNI, dRSCS2 
CLR MCC 
CLR MCENT#2 
RTI 

-MROMO: MOV #1, 2RSMR 
RTI 

WAITRY: CLR WORK 
1$: ~ TSTB  aRSCSL 

BMI 2g 
INC WORK 
TST WORK 
BEQ 3$ 
BR 1S 

2s: ADD #2, (SP) 
38: RTS PC 

;ROUTINE TO SHIFT COMPLETE DATA 
:TO THE LEFT. 

MDATA: MOV #INBUF , Re 
ADD #442 Re 
MOV 8220,R3 
CLC 

1S: ROL ~(R2) 
DEC R3 
BNE 1$ 
RTS PC 

MACY11 276732) 25-SEP-76 09:14 PAGE 127 

; CLEAR ALL nope REG 
;GET UNIT UMBER 
:CLEA MAINT CLOCK COUNT 

;PUT DRIVE INTO MAINT MODE 

;CLEAR COUNTER 
; TEST READY 
OK CONT 
‘UPDATE COUNTER 
DONE YET? 
*READY OID NOT COME UP 
CONTINUE WAITING 
UPDATE RETURN PC 
: RETURN 

TABLE ONE BIT 
CARRIES BIT 15 OF ONE WORD TO BIT O OF THE NEXT WORD 

;GET LEFT ADDRESS OF 
:DATA TABLE 
: SETUP COUNTER FOR 200 WORDS 
CLEAR CAR 
: SHIFT DATA PATTERN 
‘D0 ALL 
: WORDS 

; THIS ROUTINE CLOCKS MR REG TO GET A SECTOR PULSE WHICH 
CLEARS OUT REGS. AND COUNTERS 

.GETSP: MOV #1025. , REPT 
MRIND 

1S: MRCLK 
DEC REPT 
BNE 18 
BIT #400, aRSMR 
BEQsaS 
RTI 

25: AND  —s-_ #2, (SP) 
RTI 

.SPASS: MRCLK 
MRCLK 
CLR. MCCNT 
CLR  -MCCNT+2 
RTT 

; SETUP COUNTER 
i SEND IND INDEX PULSE TO MR REG 

16 Reach 
‘SECTOR PULSE 
iDID SECTOR PULSE SET?7272 

:NO_REPORT ERROR 
UPDATE RETURN ADDR 

;CLOCK PAST SECTUR PULSE 

;RESET MAINT CLOCK COUNTERS 
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OZRSOC.P11 STRAP - TRAP HANDLER 

2178 sERROR TYPTXTOUT ROUTINE 

5178 026374 005737 O2S226 RSREG: TST .HLTCT -SHOULD WE TYPTXT GOOD AND BAD 
173 6400 691 08¢ BNE 8S N 
180 Qeexde 104402 O26406 YPE +2 : ASCIZ * BAD=" 

S181 Geo4i4 OLOO46 MOV BAD, -(6) -PUT BAD ON STACK 
5182 Ocb416 104404 TYPEO ; TYPE STACK IN OCTAL 
S183 Oceb¥2e0 104402 O26424 TYPE +2 : .ASCIZ * GOOD=" 
Si84 Ocb434 O10146 MOV 8000, -(6) “PUT GOOD ON STACK 
S18S Oc6436 104404 TYPEO TYPE STACK IN GCTAL 
S186 Oc6440 ocoo4de BR 8S :TYPEOQUT REGISTERS 
£187 Oeb442e 000137 027100 IMP PTDONE GET OUT 
S188 Oeb446 8S: 
5189 Deb 446 o4402 0264S2 TYPE +2 A cl "C kc 
5190 O26 17746 «152414 MOV JRSCS1,-(6) “PUT SRSCSI ON STACK 
S191 Oc6464 104404 TYPEO :TYPE STACK IN OCTAL 
S192 O26466 1S: 
S193 O26465 104402 026472 TYPE +2 » ASCIZ “ ER=" 
5198 Oc6S00 017746 152410 MOV ORSER, -(6) *PUT @RSER ON STACK 
S19S Oc6SO4 LO44O4 TYPEO *TYPE STACK IN OCTAL 
51% 026506 2s: 
S197 625556 104402 Oe6f12 TYPE +2 » ASCIZ * CS2=" 
S198 OesS2el 017746 152355 MOV JRSCS2, - (6) :PUT JRSCS2 ON STACK 
5199 Depses TYPEO Tye STACK IN OCTAL 

000200 025226 BIT #200, .HL°CT iTYP XT SECOND SET ? 
5201 Oc6534 001076 BNE SEEC 
S202 026536 032737 000100 025226 BIT AS, .HLTCT EB TXT ER ? 
Se03 Oe6S44 001410 BEQ 38 ND 
Sc04 Oe654 104402 Ode6ss2 TYPE +2 -ASCIZ * AS=" 
S20S 017746 152332 MOV SRSAS , - (6) PUT SRSAS ON STACK 
Sob Oec564 104404 TYPEO >TYPE STACK IN OCTAL 
S°07 O26S66 032737 000020 025226 3s: BIT #BA, .HLTCT -TYPTXT BUS ASSRESS 
S208 0c°6S74 001410 BEQ 4§ :ND 
S209 O26S76 104402 026602 TYPE +2 .ASCIZ * BA=" 
S210 Oce6b10 017746 152272 MOV SRSBA, - (6) *PUT QRSBA ON STACK 
Soll Oe6514 104404 TYPEO : TYPE STACK IN OCTAL 
Sel2 Oe6616 032737 O00004 O2s226 4s: BIT #DA, .HLTCT -TYPTXT DA ? 
S213 Oce6624 001410 BEQ cs NO 
So14Y Oebbebh 104402 026532 TYPE +2 :.ASCIZ * DA=" 
SeiS Ceb40 017746 152244 MOV SRSDA, -(6) “PUT JSSDA ON STACK 
S216 O2ue44 104404 TYPEO :TYPE STACK IN OCTAL 
S217 O2664 032737 O00010 Oaese2e6 SS: BIT #WC, .HLTCT TYPTXT WC? 
S218 Oc6654 OO1410 E 6S Ng 
5219 026656 104402 O2b662 TYPE +2 .ASCIZ “ WC=" 
S226 026670 017746 152210 MOV SRSWC, -(6) “PUT JRSWC ON STACK 
622! 026574 104404 TYPEO >TYPE STACK IN OCTAL 
Sole 026576 032737 OO0040 O2Se2e6 6S: BIT 80S, .HLTCT ; DRIVE STATUS 
5223 026704 001475 BEQ PTDONE “NO 
S2-4 0206706 104402 026712 TYPE =, . #2  ASCIZ * DS=" 
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STRAP - TRAP HANDLER 

1S2166 OV JRSDS, -(6) : pura REDS ON STACK 
YPEO YPE STACK IN OCTAL 

Fe e00 25226 SEEC arc OOOH TCT era MMON : % a BSG Ages SEEN PANT PY SAD Pe 
op6754 TYPE +2 Ac IZ. 
152140 MOV dRSOT, -(6) rat aRSDT on STACK 

TYPEO TYPE STACK IN OCTAL 
000210 025226 9S: BIT #08, .HLTCT -TYPTXT DATA BUFFER 

BEQ 10$ NO 
027004 TYPE =, . +2 : ASCIZ * DB=" 
152104 MOV S2SDB, - (6) PUT JRSDB ON STACK 

TYPEO ‘TYPE STACK IN OCTAL 
opo0220 OeS22eb 108: BIT #MR, .HLTCT :TYPTXT MN? 

BEQ 113 ;NO 
027034 TYPE +2 LASCIZ “ MR=” 
152056 MOV SRSMR, - (6) ‘PUT aRSMR ON STACK 

TYPEO TYPE STACK IN OCTAL 
oooz04 OeSe2b 118: BIT #LA, .HLTCT :TYPTXT LA? 

BEG PTDONE NO 
027064 TYPE .ASCIZ * LA=" 
152022 MOV secre, -(6) ‘PUT @RSLA ON STACK 

TYPEO TYPE STACK IN OCTAL 
100000 001166 PTDONE: BIS SBITIS.ONCEE | ;SET FORND ERROR FLAG 
O00040 001166 BIT ci , ONCEE 

027122 TYPE » ASCIZ (15)<12>"MAINT CLOCK COUNT ” 
001174 001226 MOV heed WORKY GET MAINT CLOCK COUNT 
001176 OOl222 MOV MCCNT$2,WORKe  ;CAL NUMBERS FOR DOUBLE PRECISION 
001222 ROL WORK2 
001226 ROL WORKY 

001226 MOV WORKY, -(6) PUT WORKY ON STACK 
TYPES TYPE STACK IN OCTAL - SUPRESS 

oc000s 001230 MOV #5, WORKS 
001232 2s: CLR WORK 
001222 ROL WORKe 
001232 ROL AORKE 
001222 ROL WORK2 
001232 ROL WORKE 
001222 ROL WORK 
001232 ROL WORKS 
101232 MOV WORK6 , -(6) “PUT WORK ON STACK 

TYPES ‘TYPE STACK IN OCTAL - SUPRESS 
001230 DEC WORKS 

BNE 2s 
027266 TYPE +2 + ASCIZ ¢15><12> 

1S: RTS pc 

000001 O27412 .SUSWR: git #8170, SWI 

000006 MOV ** (SP) ;SAVE 6 ON STACK 
000004 MOV 4, -(SP) SAVE 4 ON STACK 
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027334 
177777 

000176 
000174 
000176 

g0004e 

oocg04 
000006 
000001 

oood4e 

000176 

151362 

151356 
177600 
000007 

027470 

027502 
000176 

027524 

027562 
027564 

027562 

000004 
151476 

001026 
001030 
001026 

027412 

001026 

027562 
027562 
027562 

000176 

XXX: BIS 

SWI: 0 

.KBDIN: re 

.CNTLU: 

C 
TNBUF : - BLKW 
OUTBUF: .BLKW 

- END 

#1$,4 SET UP TRAP ADDRESS 
#-1/ISWR TEST 177570 
2 AKE OUT 
3$ + HARDWARE AVAILABLE 
(SP)+. (SP)+ ‘ADJUST STACK 
#SWREG, SWR :SET UP SOFTWARE REGISTERS 
#OISPREG, DISPLAY 
#SWREG, SWR -1ST TIME THRU? 
4§ *NO CHANGE STILL 177570 
ya ANY XXDP OR ACT 
4§ ; SWR=0000 6000 

5GET INIT 1a, ETTINGS 
(SP)+,4 *REPLAC ROM STACK 
(SP)+,6 REPLACE 6 FROM STACK 
#BIT0; SWI *SET THE BEENHEREBIT 

ALL DONE 

42 -GOT XXDP_OR ACT 
; YES, GET OUT 

#SWREG, SHR "GOT SWITCH-LESS MACHINE? 
OKT -NO GET OUT 
aTKS “HAVE A CHARACTER 
OKT "NO GET OUT 
JTKB, .MSG 
teen .MSG ; STRIP OFF GARBAGE 
#7, MSG’ iD0 WE E HOVE A tG 

, 42 inpetie <1S><12)"¢G" 

42 » ASCIZ (1S><12>"SWR= “ 
SWREG, -(6) “PUT SWREG ON STACK 

; TYPE STACK IN OCTAL 
,.+2 -,ASCIZ * NEWS ™ 

(SP)+, .MSG -GET NEW VALUE OFF STACK 
CTN ‘DID HE TYPE <CR) OF 000000? 
OKT ;DONT CHANGE IF <CR> 
.MSG, SWREG ;CHANGE VALUE OF SWREG 

SALL DONE-EXIT 

300 
300 
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AOECK 020754 42308 
AS = 000100 B84e = 1141 eele 2216 eely 2319 2323 
AT = 100000 9058 
BA = 000020 88e8 1111 1169 1175 1257 1261 1265 
BAD =*000000 BeBe 011% 1e34*# 1273% 1274 111% i3le 

1491 1S01% 1503 1$17# 1518 1Se4* = 1525 
1$74% 1576 1s98* 1599 1606% 1607 1795% 
1886 1896# 1898 1908% 1910 1921% 1940 
2017# 2019 2030% 2032 2039%  ec0Y1 2047% 
2153 elS8* 2160 2354" 2356 e40S* e407 
eS9e# 3056% 3061 3067 3068 3070%  3073% 
373? 3B42# 3844 4403% 4406 4415* 4418 

BAI = O00010 908% 4318 
BEGIN OQ01234 791 9588 
BEGINI 000232 767 7938 
BEGINe Q00226 7918 794 
BELL = OQO0007 80e8 4344 4905 
BITBA 26 14698 
BITCS2 OO4312 1445s 
BITST 240 14328 
BITWC OO43S6 14578 
BITO = 000001 Bilis 1057 1075 3718 4653 4655 4658 
BIil = 8iee 2003 2025 2029 2034 2036 2044 
BIT10 = O02000 Bels 1924 1938 1955 4705S 4713 4723 
BIT11 = OO4OOO Beek 4268 4662 4702 
BITl2 = 010000 8238 e554 2597 2600 3063 4483 4508 
BIT13 = O20000 8248 1029 1040 1061 3076 4715 4720 
BIT14 = 040000 780 8eSe 84492 4513 4515 4785 
BIT1S = 100000 8268 1032 1042 1049 1502 4657 4790 
BITe = OOO004 8138 2081 2099 3783 3791 3795 3798 

4682 4777 4780 
BIT3 = 000010 8148 2087 2103 2137 2165 2167 2169 
BITY = 20 8158 988 1051 33Q4 3339 3511 3537 
BITS = 000040 816% 2002 2183 2e32 2c44 2289 2337 

3095 3145 3297 3358 3504 3555 3776 
4731 4744 4752 5250 

BIT& = 000100 793 817% 980 2753 40S9 4429 
BIT7 = 020200 8188 2752 2764 2771 2777 4058 4070 
BITB = CJC400 8198 2766 2776 2982 2984 3213 3215 

4438 4608 4648 4663 4694 
BITS_ = 001000 8208 1786 1788 1791 1929 1931 1933 
CALRTB 023706 4634 4674 46798 
CHCKDV 002144 10S4 10578 
CHG Oe20e0 2148 2156 2163 43738 
CLKCNT 001206 $e9e 64437 = =4607% 4691*% 4696 4699 4703 
CLKO1 = 104434 e755 4061 51158 
CLKD2 = LO4N36 2759 4065 51168 
CLKRI = 104440 2976 3207 3420 3617 51178 
CLKRe = 104442 2978 3209 3422 3619 $1188 
CLOOK O234S4 46364 4676 
CLROK = 104414 1199 1432 1478 1486 1511 1536 1S82 

2lel 2182 2231 2336 2372 2388 e423 
2853 3094 3296 3503 3707 3755 3808 

CNTLU = 104456 Sle4s S292 

25-SEP-76 09:14 PAGE 132 

4763 
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DSCK = 104426 

DT = 000240 
DVNUM =—s- O01 724 
ER = Q0000e 
ERR = 940000 
ERRORS 001002 
E1910 Q232S5 
E191S Q23cbS 
eigs 023242 
El Ne3es0 
E2410 023215 

Puls geaea fous fea? 
E24S 023201 
E247 023207 
E10 02314 
EsSole O2e31S 
E301S 023164 
E302 Geiss 
£305 0231 
E307 023140 
FILCHR mo 
FLAG2 1144 

FLOTBA 003350 
FLOTOA OOC 56 
FLOTWC 003510 

li2 
GETSP = 4 . 

4528 
3688 

2513 

PPR
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3237 
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12354 
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976% 
427 1 

4089 
3343 
1270% 
14498 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

1208 
1240 

1340 
3680 

1373 

Bll 
MACYI1 27(732) 

lel2 1220 
1244 £249 

1361 2371 
3792 3799 

2103 2113 
2430 71 
3720 738 
3906 4134 

2314 2344 

1380 1386 

2615# 2839 
4643 4653 

3%7 $1208 
1274 1277% 
1489% 1490# 

1437 
1493 

e4ee 
3805 

144] 
1508 

2575 
3892 
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1500 
1547 

2832 
3902 

3304 
4744 

131$% 
1515% 

4248 

1632 
1570 

3042 
4142 

4290 
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MCCNT OO1I74 
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MR ss =: 000220 
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MROG 013650 30548 
MREX 017546 39218 
MREX! O17742 39728 398) 
MREX2 Q20016 39978 4006 
MREX3 Oe010e2 40238 4032 
ARIFT 016466 37078 
“RILF 20018 
MRIND = 104430 1650 1655 1830 1834 i976 

2906 309 3137 3299 3350 
4185S 4182 4207 

MRINT = 1O4424 1653 1833 201! 208S eles 
28sg 3100 3509 3711 

MRLF1 O06632 e00ss 2072 
MRLFe QO6E44 e01i6b8 
MRLF3 OC7244 20578 2059 2061 2063 2065 
MROP 007330 c080s 
MROPER 007520 elele 2168 
MROPY 017104 38cb8 
MROPIA 017276 38S4 38578 
MRPAR 017420 38768 
MRRD 013000 28538 
MPROI 013170 291S# 2924 
ARROC 013244 es3se 862948 
MRRT1 010320 2e4Se 2254 
MRSRE 010eS4 ec3is 
MRSRCH 010072 2lbes 
ARTIME 005270 16488 
MARTIAL 00S336 16748 1683 
MRTe 005414 1696 17018 
ARTCA O0S4e4 17038 17le 
MRTCB 005460 17168 17eS 
MRTeC 005514 17308 1739 
ARTS 005632 177ee «©1802 
MRTY 006024 182S8 
ARTYA 006076 1843e 1858 

006154 18668  1%2 
ARTHC  O06206 18838 1890 
MRTYD 005260 19068 1944 
MRTYE 000266 19078 1914 1956 
MRT“F 86006506 1919 19588 
MRT4G O06S40O 19708 
MK VR Oe 1040 42688 
MRVRR 021350 4304 43108 
ARVRI 021200 4289 42928 
MRVRE 021354 2B4! 43138 
MPMCK §=6- 01 402 30948 
*WCKI §=014174 3i46e 3155 
res Or ise9 31718 3180 

11295 31998 
MRWCKY O01 3e488 
MRWCKS 014616 32718 
MRWRT 012060 goes 4310 
MRWRTI Ol2ecb 668 2675 
MRURT2 O12302 26918 2700 
MRWRTS 012366 27178 e726 
MRWR1 010470 22308 862299 

Ell 
MACYL1 27(732) 
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3708 

2341 
3881 

2238 
3830 

2392 
3929 
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3837 
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4168 
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N = RBAR So 

NEC = 010000 
NEDOON 011760 
NNOO 012050 
NOPERR 021724 
NOWEV 001152 

NOWGO 902e2™4 
NOWOO OO11:4 

KT 027560 
ONCEE 001166 

= 90C200 
OUTBUF 030366 

PC =7:000007 

PONT 001004 
PGE = “72000 
PGTRAP O01S2eS2 
PIP) = Oc 3000 
PS = i:/7776 
PSH = 177776 
PTDONE 027100 
fF) = 000001 

RBIT = 1LO4M4S44 
ROLIN = 104412 
ROOCT = 104410 
REGCHG O22034 
REPT 001202 
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ccbde ecb6# ee73# e278% ecB8% e2298# ecbb4# 2674%  2690%  2699%  2716% 
e807 2919# 2923% eS38% e947# °297c# e980% 2994* 3017%  3026%  3057% 

3eeSt 
Seve = =3434# =—3456%# = 466% «= SSH = 3564 =8=603579% §8=93S88e 3b13% 362e1# 36318 
3970 3980 399% 4OOS# Yee 4O31e 4106% 4115* 4176% 4178% 4186% 
42e3 4ogl# 4eese 4296% 4300# 4650 4730" 4733% 4795 Si50# S163# 

REPT! 001204 9ebe «oF7Fle §«160l# 1906# 1913# 19538 29718 2985 2989% 3202s 
Bole# 4659e 466]# «4665 THe 7G 75447948 

RARC] 010612 23368 
RARC2 010776 23888 
RMRCI 011152 e441 
RARCY 011304 24918 
RSAS = -OO1116 sept 40091011 10281139 21312180 2213s 2214 2320K 2321 
RSBA 001106 @ 1085% 1109 11508 1167 1254# 1255 258% 1259 262% 1263 

123% «eee «6108S = 1HeSe 14711874" 1475 BN PB91e = 31288 © 3334s 
3745. 3747, 3Be7e | 3954e «4172# «= 4eBOe «4295 4319" = S210 

RSBAB 001142 Bebe 14708 
R5cS! 001100 B49e «= 10B4# «1104s L1N9 11622 1 120S% 1209% 1210 

1218 1433e «1435 438% «614391494 = 1497# «1498 623% = 1630 «= 2016s 
213de «2142 2193% 2210 e217 2e68e 2317 2324 = B3H3e «= e350e «= 2364 
2415 # 2469 2479 «BNg7e = 8516 2573 2650s 
3040 -3130e 32720 3336s 3481 «= 35a4e «3678 «237178 = 3718 3788% 
3853 3955 4140 4iBie 4eeex 4297"  4egg 
W322 4320 51365190 

RSCSIB 001134 Bose 143de «2581s 
RSCS2 (001102 esos 100S* 1020 1024" 1035* 1083 1090 1095  1098% 1148# 1155% 

1161# 1228 12318 1232} laze 1g38ieule 1eN2 * 124% 
se 4be 14 14 S01 9 1Si7,—s1S44 1 ‘ 
2582 BSB6e 37273756) 3BBCe «= 427Ge )« Hotde «318% «4324 = S126 = 51278 

RSCS2B 001136 4s 14478 
RSDA «ODI 110 38 100# «1115 9 1151# 1173 1309% «13301333 «1394 = :13978 = 1338 

1357# 1358% 1355 2189 2192" 2342 2369 © 2393% = 2YDI# ouu7e 
25638 2587 3046 3278 3787 38838 4199 4170e = S215 

RSDB 001122 BeBe 153" «1487 1Si2e S13 15241829 1539s 1Ss2ASbHe 1574 
RSS 001112 sige 1099 2017, 2039 2095) 2110S 2158 «=: 3798 «S849 be‘ 
RSOT 001126 8608 1035 19 1758 «1784 190 
RSER = O01114 BS5e 1005s i0cie 1087 1121 115e* 1179 1366# 1367 1970" 1371 

13834 1384 1389# 13908 1391 2030 2047 2091 2106 elope 2143 
e405 = 44 Buse «459 B75 507 S22 S53 HAN = lee ©3789 
3858 9388S 96 3904s“ 08Be «4146 «= 4235S 

RSLA 001120 8578 1 1695 1763 1795 1807 1647 1854 1873 1884 18% 
1960 «1971. «= :1978 = S247 

RSMR (001124 59s 1088e 1127 1156% 1164  1398% 1399 1406 1407* 1408 = 14138 
1422 2955 9 2957# +2061 * 3197# 3188* 3192 3193# 340% 340ls 
359% 36588 9 S60ce «3603 «4190e «41S1e 43978 «| 4308e «4403 12k 44138 
4637" 4639 4668 39 S132e 5165 = S242 

RSPEG 026374 4916 1788 
RSVCPS 001132 goes ibcis 39538 
RSVEC 001130 Bois 1620s ‘ . 
RSWC 001104 BSis 1089 1133 1154* 1189 12928 1292 12968 1297 13008 1301 

13e0# l13el# 1322 1457# 1459 L46e% 1463 2649% 2833 esse § 3043 
3335# 3484 3533% 3681 3716% 3740 3828% 395S5% 4143 4W171% 4277 
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RSWCB 3 001140 8658 1458% 
RSO 001156 9178 847678 8604775 4788 

an = 00000! oe teige tees eee 9 4 156 1$63 1564 1S65 4986 4996 =% r at i % % % % % 
ueare ; GBsS* anare baeey daa?, bBdSe ARGS aBRRs 

Re =C00002 80S¢ 996% 93s# 1003 1004 1701% 17608 17628 1763 1799% 1792% 1794% 17% 
1829% 1874 1885S 189S% 1897 1909 1918 19e¢0% 1934% 1936% 1937% 1939 1948 
191 goose 2016 20e2 e0S7% 2058 2060 g0be 2064 66 e068 2070 2631% 
eb328 33% C638 cOY43# * 2781%  e78e% 783 2870% 2871% 28728 2877%  e88ls 
e8S4e 28978 2988#  2990%  2991# S111# Qilee Qll3% 91168 3122% 3219% 1% 
see2et 3223 33218 33239% ® 3327% 3329% 33378 1% *# 430% NI1le N32 

3Se28 # 9Se6% 35¢8%  35395%  3539% % % 3628% 3629 3777% 378S% 
3787 3936 3937% 3938% 3943% 3947% 4O91% 40928 4O93% 4094 4188% 4190 4987 
puue + ares S0e9* 5030 S036% 5S037# *% SO40# SO42x SO48e 5148% 

R3 =%900003 8 3948% 1949% 1950 C634% 636% 2640% 8 eb44s it % 2877 2879% 
ee8cex 289S% c896%  3068% S114% 3116% 9118 31e0% 3l23% 33e2t 

it at it # 3521%  3523%  3527% 3536% 3538% IN1* 
SSS Ge 4189% 4191 447S% 4489% 449ex Y44SYy 4S08% 45108 4513% 4515# 4517 

% “696% 37 4638% 4639 4646 467S5% 4806% #4807% #4809 5001% 
*# SO47% S150% 5S1S3# 

RY =”000004 8078 992% 933 999 1001%  e2642% 2643 e746% 2880% 2881 3069 3071 

err BH 
SCOPE = 104400 1081 1145S 1195 1e13 lees 1251 1267 1279 1288 1304 1318 1325 IS41 

1355 1 137S 1381 1387 is 1404 14)1 14:3 1430 i443 1455 1467 
1462 1509 1 1579 1618 1637 isis 1989 2077 2118 2173 2223 2330 
2383 2435 2485 2S$32 2605 284s 3087 3¢84 3495 3698 3767 3817 3869 
3911 4156 4264 4338 Sidie 

SEEC 026732 Se0! Secbs 
SILO 004710 15368 
SIL 004500 14868 
SILOFL 005062 15828 

=7000006 8038 968% 3923% 4164" 4404 440S* 44O8#  Y416 4417% 44CDe 4499% Y4S22% Y4671+% 
4991 4g9Se# Si4¥ee Si68% Se79* Sesd* S285 5293 S234 $319 

= 104450 26SS 3135 3347 3545 3% 1 Si2ls 
STTEST 002010 1030 10338 10665 
SUSWR = 104454 977 51238 
Su] 027412 S277 Se9s#  S2e9se 
SUR 001026 8428 1029 1040 1061 3063 3076 4268 4341 4859 4861 4863 4974 4903 

4907 4917 4920 S282 S286% 288 S304 
SWREG 000176 7848 S288 5304 $315 S3ee% 
SW10 = 00e000 77ee) = =—Y4341 4902 4903 
S11 = 004000 7718 4874 
S12 = 010000 7708 864342 4344 
Sui3 = 020000 7698 4907 
Sui4 = 040000 7688 4863 
SW1S = 100000 7678 
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SW8 = rat 7758 «©4858 4859 
aaa = 1000 7748 = 4920 

IA 1268 4291 43088 
TIMES O2S066 1076 1077# 1200 4878 48938 
TImMSv = 001170 Sees 1076% 1200 
TB 001022 840s $308 
TKS 001020 8398 S306 
TPB 001024 8418 48328 4837% 
TPS 001016 8388 4633 4838 
TRE = 040000 8938 1497 
TRAR Oee071 2358 2409 2463 43848 
TRY 001704 10218 1025 
TRYNX O02120 1034 1039 10518 4335 
TSTEVB OeeSle 4477 4480 44878 
TSTl O02 346 10818 
TST10 03400 12798 
TST13 OO34e4 12888 
TSTle 003806 13048 
TST13 13188 
TST.4 4 13eS8 
TSTIS 46 13418 
TST16 003700 13558 
TST1? = 003724 13628 
TST2 002570 11458 
TST20 003766 13758 
TSTei OQO4010 13818 
TST OONO32 13878 
TST2 13948 
TSTe4# 904114 14048 
TSTeS  OO4142 14118 
TST26 OO4e00 14198 
TST27 OO04236 14308 
TST3 11988 
TST30 =©004310 14438 
TST31 OO43S4 145$8 
TST3e OO44e4 14678 
TST33 OO4476 14828 
TST34 OO4600 15098 
TST3S = 004706 1$338 
TST36 Q0S060 15798 
TST37 =©Q0S174 16188 
TST4 003076 12138 
TST4¥O Q0S266 16378 
TST4¥1 O060ee 181S8 
TST4¥2 O06604 19898 
TST43 007326 20778 
TST44 007516 21188 
TST45 010070 21738 
TST46 =O 22238 
TST47 01061 23308 
TSTS 003124 leess 
TSTSO ered 23838 
TSTS! $1150 24358 
TSTS2 011322 24858 
TST§3 «011536 25328 
TSTS4 012050 26058 
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TsTsS_ =O! 28458 
TSTS6 «=. 014016 30878 
TSTS7 O146S4 32848 
TST6 003264 1eSis 
TST60 =©O15534 34958 
TST61  O16464 36988 
TST&e 0167 37678 
TST63 «= 0.1710e 38178 
TST64 017416 38698 
TST85 017536 3911s 
TST6& O20S3e 41568 
TST67 =©021036 42648 
TST? 12678 
TTAGG 002572 11478 
YPE = 104402 984 3990 1007 1031 1044 1048 1065 1066 2021 2043 20S2 

2155 2lbe 2358 e 9 e409 2410 2463 2464 eSil es39 3078 
3860 4309 4326 4343 4356 4369 4373 4536 4540 4542 4O4Y 
45 45 4554 4556 4558 1388 456 4564 4556 4568 4570 
491 496 S007 5083 $072 S S08 83 Sides 5180 5183 
2197 asus S209 S214 $219 S224 $231 5236 S241 te SeS2 

TYPEO = 104404 4914 $1038 5182 5185 $191 $195 $199 5206 Sell Seis See! 
5238 S243 S248 $316 

TYPES = 406 1047 1064 2024 4371 4375 5i04e 5259 5269 
UNCMP 001164 Sede i004# 1027% 1033 1053 1059% 1067% 2129 e151 
UNITSV 001162 9198 1003# 1009 10le 1026# 1633 e213 2320 3713 
UNNUM = 001160 9188 99S 1005 1026* 1035 i046 105S# 1060% 1063 1083 1098 

250 1445 1448 1490 1516 1543 2586 2593 3729 3788 $127 
WAITRY 926234 51358 

= 000010 8818 1135 1191 1295 1239 1303 1324 1461 1465 2832 2835 
3274 3277 3483 3486 3680 3683 3686 3742 3855 4134 Y14e 

WCE = O40000 6998 4304 
WRC 001200 9268 4747" «4772 «+4785 
WIS  OOlel2 9318 474k 475] 4761 
WORK O01215 9328 1399# «1400 1401) «= 1414e «TMIS# 1416 N22e 14238 NOY S148 

1625% 20224 2023 2090% 2104s 21368 2141# 2550" 25578 27478 27688 
2782 © 2785 * 299] * 5079 37e2e 37238 40S3# 4074s 

Go9s 4097e 43i4e 4315% 4370 «= 43 Soge |= 4S 32e 46 
4uga5e 47618 47718 «47748 «47848 «= «47878 «= 4BO1# §=4806 «=: 4808S S135" = S238 

WORKD 001216 9338 4736 474? 47508 «47634 «47664 «47778 «47808 «4790s «= 4793% = 480: 
WORK1 001220 9348 25b1# 2592 4529% 4530 45338 
WORK?  OOloz2 Q35u 5254 «= §255s 52628 «Seb = SbF 
WORKS 001204 9368 2o68e «3199% 9 341ek «3609 «= 4442e «YHNG = 4S7* «4603: 412% «416 
WORKY 001226 9378 S253% 5256 5258 
WORKS 001230 g3au 4o73% «(Ye7dx «= SebDe «= 52708 
WORKS 001232 9398 Sob1# 5e63% 5265 5267 S268 
XBIT = 04430 2754 1148 
XXOR 024512 W762 «477 «= 4789—Ss Bb 
XXX Ge7400 S278 52958 
ZERONE O04600 1S118 

Oc 1634 778 4SH78 
SEND1 021644 4345 43498 

= 031166 7768 «= «7778=—Ss«7798)=S 7828 = 7864S 7898 «= 308 = 4S#@ = 984 BS# 980 
1031 1044 «= «1066. s«1067# «1098 )=S 1100110811016 = LleeS 128 
1159 1163. «1168 = 1174) s«1180s 18S) 1190) 1203S «1207S sstatkSs1219 
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S202 

4924 

770 
4920 

K11 
MACY11 271732) 

1275 1286 
1372 1373 
1472 1476 
1587 1600 
20538 2134 
e464 24658 
e840 3044 

6 3860 
4309 43e6 
4909 49108 
S011 50S 
5197 S204 
$236 52378 
$317 $3188 

5207 S2le 

$3258 

4947 49S7% 

51058 $1068 
$1188 51198 

77\ 772 
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5217 

4958 

$1078 
Si208 

773 

S222 

496 1% 

774 

5228% 

4963 

51098 
Sides 

775 

S2e9 

4967 

776 

S234 

49748 

434) 
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4342 
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. TRP Oec6114 5098 50998 
TYPE. 024S36 4B2el# S102 
-TYPEB 925230 49338 
-TYPEO Oe2S240 49358 5103 
-TYPES O25250 49378 5104 
-XBIT O22e266 44298 = =5114 



MAINDEC-11-DZ2RSD-C 
DZRSOC.P11 

ENO 1s 
NEWTST ls 

1355 
1$33 
e602 

OOT11 \s 
O0T11X le 
POP lt 
PRINT 1s 

2359 
4909 
Sée4 

PUSH 1s 
SCOPE. 1s 

13628 
15798 
eb4es 

SET 50888 
$115 

TYPADR le 
TYPBIT le 
TYPCHR 18 
TYPDEC 1s 
TYPLIN ls 
TYPOCS 18 
TYPOCT 18 

S242 
TYPTXT 18 

2359 
S183 
S312 

SCATCH ls 
SCMTAG 1e 
S$DONE 18 
SEQUAT it 
SHLT ie 
SKBOIN 1s 
SKIER 1s 
SOCTAL ae 
SPOWER lt 
SRAND2 1s 
SRANOY 1¢ 
SRODEC 1# 
SROLIN 1s 
SRDOCT 1s 
SSCOPE 18 
S$SET Soess 

$115 
SSETUP 18 
SSMAR 18 
SSUSWR le 
SSWOOC ls 
STRAP 1s 
STYPE le 
STYPEA 1s 
STYPED ls 

1142 1192 
1381 1387 
1634 1812 
3281 3492 

4872 4968 
930 1007 

eSil 2599 
S0Se $072 
S241 5246 
4939 4985 

$103 5104 
5118 $119 

1063 2023 
$181 S184 

989 1007 
2Sil 2599 
5196 £204 

5103 S104 
5118 $119 
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42 mH NaI so71 S075 e082 SSH «S164 )=s«S179—Ss« S201 )=Ss«S271.—Ss« S278 =“ S289 

BPL 2831 «4289 «Ss 4304S «4323439048340 «839918 = S067 S307 
BR 74H 861002 «=: 10eS_~Sss1050)ss«105h «= s«1069Ss«dS67)=s«1888 = «1604 =s«1761 Ss: 1790S s«1793/Ss 1932 

ess9 2S35 2639 2878 2995 3082 3119 3226 3435 3632 3812 4 4135 
wuso 446745094514 = 45344613 46334656 4676 = 4698 = 471447594800 
470487349394 4936 49HS— S01) «= SONS = S0SH =“ S073: S078 0s S141 0s S186 S284 

cuc 1271 1309 «16 1883 «15% 863 4745 65151 = 5257 
cLR 75 97% 93% 10200 1060 12 1e4% 1eB4 1321 1358 1390 1407 1512 

1548 «1562 ss«1701,)Ss«*182B=S 18291979) 2048 = 240t )=— S04 255) S63 h32 SH 
2873 PBMC“ C312 = 3114 = 3189-3323) 3309S 3340) M12 3522 3538 
3939 «4208S 4271-4357) 43584437 HH 4452 4SH 4TH 44175 
4615 4618 46el 4630 4679 4736 4748 4756 94760 «477147844937 
S0e? S108 S129 «S135 S173 S174 Sb 

CLRB | IW? S02 SH HE 4GG : 
CHP Q93. 1009 103 1038 1095 109° 1104 1133 #1158 1189 1202 1206 1210 

1232 1238) eve ek? des8 1259 leh ded Leg 1297, 1301. 0s 1312 = :1330 
169) 0158? s1371,—Ss«d1378) 1384 s1HOL = 1416 424 1435 H39 14S) 14591483 
491 1499 1503 1818 1525 1530 i840 1545 1550 1553 1565 1576 1599 
1630 1758 «#417630 «61784)~=—s«1797”—s«*1B09)—s«187S)s«1886)S 1898 = 1910s: 1918 = 1822) 1940 
1973 1980 2019 2032 oO41 e049 2058 2060 e062 e064 9 ebb 2070 
eize 2145) 2lS3) 2160S 2190S 210 2217s 317 34 2356 38H 2389 2377 
470 b42B Hb] 49) N78. 509 S16 «= S20 SE9 Ss 0573S S87 3040 
3067 3081s e7esiO7BCiNBLC C78 HN 780 3786-740 7HS 3789-3789 
3e44 304903853 3862 i8S 3890) 38H 39000 414041434146 4149 4038 
W406 «= 4418 = 4S? 4S), 4ESO EES = 4G 46969941703, 4709 71172 
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1%S 20032753 2P6b 2278 BIB SBN e674 ob) e703 e7bR 73 a/R 
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37 40 «3391 0S ON 4GHC“‘<ié‘éz S29) 353935543588 321) 3G3 3723S 39HB 
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2405 2447 
e561 e562 e566 
ebs0 ceed 2690 

ee 1 ae 
3069 3070 3071 
3129 3130 3144 
3ee3  3eeS 3248 
3357 3382 3400 
3813 320 0— Sel 
3602 3603 3610 
37e2 37e? 3728 
3843 3883 33920 
336 3970 39% 
4170 4171 4172 
4277 = 4278s 4280 
“370 8964374 4397 

499 «| 4493 44H 
28 4675 4730 

4806 4821 4822 
4887 4890 864910 
4985S 4986 4987 
so0dS _SMGE.—“(<é‘é SD 
SO9S S097 «099 
S210 SelS Seed 
5281 S286 5287 
1434 1438 1458 
S0e9 40: S068 5079 
37205 4133 4152 
lee? 446 
1277 1315 13S2 
4452 44530 HHS 
4631 W632 4750 
5SeSS_ SeSbts« SP? 
4952 86-494 
5037 S038 
4401 4409-4414 

soso. 0s S08S 
4 4537 4541 
4567 4569 4571 
1590 1610 2635 
1937, e784 e970 
5101 $102 5103 
$116 S117 5118 
1109 1115 iiel 
2106 «82214 8 e3el 
3803s: 3888 3904 
4680 4683 4764 
4298 = 43.22 4827 
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S225 5232 $237 

$327 5328 

e448 
2586 
2716 

3073 
3170 

3401 

M
e
d
a
l
 

oe
yi
al
 
la
l 

o-
0 

pe
e 

pe
e 

S8
52
 

245S 

Dle 
MACY11 27(732) 25-SEP-76 09:14 PAGE 150 

4 4296 4297 4314 
4412 4413 4415 4416 
4529 4612 4616 
4743 4746 4747 4761 
4847 4848 4849 4855 
494} 4942 4943 4968 
4991 4992 4995 4999 

poet SO46 5047 
S148 51 5160 5181 
Set2 S247 S2S3 4 
5315 $319 5322 
2581 4831 4832 4837 

S265 S267 

4523 4617 
5169 5175 S296 5323 
4SH9 4551 4553 4555 
4724 4802 4810 5143 

S414 3433 3611 
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Slee S123 5124 
1285 i322 1389 1391 
2See eS53 eS78 Ss 2830 
4329 4446 4476 4479 
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~ ENRBL l 760 
- ENO 5329 
.ENOC 827 963 975 1081 1145 1195 1213 1225 12S] 1267 1279 1288 1304 

141 1355 1362 1375 1381 1387 1394 1404 14] 1 3419 1430 1443 1455 
15C9 1$33 1579 1618 1637 1815 1989 2077 211g 2173 e2e3 2330 2383 
2$32 2605 264s 3087 3284 349S 3638 3767 3817 3869 3911 4156 4264 
4344 4350 4864 4892 4907 4909 4917 4925 4991 4999 $008 $009 S065 
5103 S104 Sis 5106 $107 5108 $109 $110 Sill Sile $113 5114 5115 
5118 5119 5120 Slel Slee S123 Ste4 $125 

- EVEN 98s 991 1008 1032 104S 1067 e022 2044 2053 2135 2148 2156 2163 
2465 eile 2600 3079 3688 3847 3861 4310 4327 4344 4357 4370 4391 
4916 5008 50S4 5073 S078 5181 5184 $190 5194 5198 5205 S210 5215 
Se3e S237 Sede S247 S253 $273 §313 5315 5318 

IF Bil 968 975 1078 1142 1132 1213 le2e 1eS1 1267 1279 1288 1304 
1341 1385 13%2 1375 1381 1387 1394 1404 1411 1419 1427 1443 1455 
1S06 1533 1$79 1615 1634 1812 1986 2074 2115 2170 2220 2 
2S29 2602 ese 3084 3281 3492 3695 3764 3814 3866 3908 4153 4261 
4st4 4349 48S8 4892 4902 4907 4916 4920 4991 4999 S007 5008 5064 
$102 5103 5104 5108 S106 5107 5108 5109 5110 S111 Sile $113 S114 
5117 5118 5119 $120 Slel Sie2 5le3 $124 

- IFF 369 4342 4349 4864 4902 4920 S008 S065 S088 5101 5102 $103 S104 
$107 5108 5109 $110 $111 Slie $113 5114 S115 5116 S117 5118 $119 
Slee 5123 5124 

TIF wane ones 769 770 771 77e 773 74 775 776 4351 4884 4 

. IRP 4865 4859 4872 4940 4968 4985 4999 S0ee S047 5101 
-LIST 1 760 777 985 991 1008 1036 1045 1067 1078 1082 | 

119% 1213 1214 lee2 1226 1251 leSe 1eb 1268 1279 1280 1288 1 
1318 1319 132S 1326 1341 1342 1355 1356 1362 1363 1375 1376 1 
1388 1394 1395 1404 1405 1411 L412 1419 1420 14e7 1431 1443 1 
1467 1468 1479 1483 1506 1519 1533 1$34 1579 1580 1615 1619 1634 
1816 1386 1390 ete? 2044 2053 2074 2078 211s 2119 2135 = 2148 e 
2i74 e2e0 2224 2327 2331 2360 2380 2384 2411 2432 2436 2465 
25e9 2533 e600 2602 eB4e e846 3079 3084 3038 3281 
3695 399 3764 3768 3814 3818 3847 3861 3865 3870 3908 = 392 41 
4265 4310 4327 444 4357 379 4537 491 4916 SOSY 5073 
$102 $103 5104 5105 5106 5! $108 5! $110 $111 Sil2 $113 
S117 $118 $119 $120 Slel 5le2 Sle3 S124 5125 $181 5184 5190 

HACRO sei0 Fa 5220 S225 Sede 5237 S242 S247 $253 S273 $313 5315 $31 

-SCALL 760 827 1078 1142 1192 1213 1222 1251 1267 1279 1288 1304 l 
13SS 132 1375 1381 1387 1394 1404 1411 1419 1427 1443 14SS 1 
1$33 1579 1615 1634 1812 1986 2074 2115 2170 eee0 3=— 2327S 2380 
eb0e 8 eB 3084 3281 3492 3698 3764 3814 3866 3908 4153 4ebl 

-NLIST j 760 777 B27 38S 991 1008 1032 1045 1067 1078 1082 114 
11% leig 1214 lege leeb 1251 1eS2 1267 1268 1279 1280 1288 1 
1318 1319 1325 1326 1341 1342 1355 1386 1362 1363 1375 1376 1 
1388 1394 1395 1404 1405 1411 \4le 1419 1420 1427 1431 1443 1 
1467 1468 1479 1483 1506 1510 1533 1$34 1579 1580 1615 1619 1 
1816 1986 1390 goes 2044 20$3 2074 e078 e115 2119 2135 2148 
e174 2220 eee4 2331 2360 5380 oad ats M cae aaa eee oe 

3695 aa 3764 Bat B14 eat: 47 3861 3866 3570 3908 3912 4 
4265 4310 443é7 4344 4357 4370 4537 4910 4916 S008 Sosy 5073 S 
$10e 5103 S104 5105 $106 5107 5108 5109 §110 Sill Slle 5113 S 
$117 5118 5119 5120 Slel Slee $123 5124 5125 5181 5184 $190 5 
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S210 Se1S S220 SeeS S232 $237 Se42 
830 4851 4894 4927 4975 5015 

1142 1192 leee 1427 1479 1506 
2432 2482 2529 e602 es4e 

4261 4336 4811 4851 4894 4927 
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