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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-D2RSE-C-D 

PROOUCT NAME: RH11-RSO3 MAINTENANCE MODE DIAGNOSTIC 

DATE CREATED: RUGUST 1976 

MAINTAINER: DIAGNOSTIC GROUP 

THe INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE 
EQUIPMENT CORPORATION. DIGITAL 
RESPONSIBILITY FOR ANY ERRORS T 

DESCRIBED IN THIS DOCUMENT IS FURNISHED THE SOFTWARE UNDER 
LICENSE AND ONLY BE USED OR COPIED IN ACCORDANCE WITH THE 
TERMS OF SUCH CICENSE 

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

COPYRIGHT (C) 1974, 1975,1976 BY DIGITAL EQUIPMENT 
CORPORATION 
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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 THROUGH ALL THE DRIVES ON THE SYSTEM. 

THE FIRST PART OF THIS DIAGNOSTIC WILL TEST THE DRIVE 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 RSO3 HAS BEEN DESIGNED WITH BUILT-IN TEST CAPABILITIES. THIS 
“MAINTENANCE MODE” TEST CAPABILITY ISOLATES THE DIGITAL ELECTRONICS 
FROM THE ANALOG AND ALLOWS INDEPENDENT TESTING OF THE DIGITAL LOGIC. 
THEREFORE, FAILURES LOCATED ENTIRELY IN THE LOGIC CAN BE SEPARATED 
FROM EBILORES OCCURRING IN THE ANALOG ELECTRONICS OR THE HEAD/DISK 

NOTE 

THIS DIAGNOSTIC WILL ALSO TEST RSO3LA 
DRIVES. THEY MUST BE CONVERTED TO LOOK 
IKE A_RSO3 TO BE TESTED. TURN ORIVES 
Fs LINE IF YOU O00 NOT WISH TO TEST 

1.1 DESIGN PHILOSOPHY 

BY SETI NG BIT IN, THE MAINTENANCE REGISTER, THE MAINTENANCE MODE 
HE REMAINING READ/WRITE BITS IN THE MAINTENANCE 

poe rere Be SUBST UTED FOR THE CORRESPONDING SIGNALS NORMALLY 
ORIGINATING o ERR THE HEAD/DISK SUBRSSEMBLY. THE READ-ONLY BITS IN THE 
HAINTENANCE REGISTER REFLECT THE STATES OF MAJOR SIGNALS DURING ORIVE 

BITS, IT JI THE OPERATION OF ALL OF THE DRIVE’S 
LOGIC. THIS INCLUDES ALL ORIVE TIMING AS WELL AS THE LOGIC ASSOCIATED 
WITH RERDING AND WRITING DATA 

--CAUTION-- 

A _ THOROUGH UNDERSTANDING OF THE RSOY LOGIC IS 
REQUIRED TO UTILIZE THIS DIAGNOSTIC EFFECTIVELY. 
REFER TO SECTIONS 2 AND 3 OF THE “RSOY DECDISK 
SERVICE MANUAL” (DEC-O0-HRSYA-A-D) FOR 
DESCRIPTIONS OF THE DRIVE LOGIC. 
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DESCRIPTION 

é. REQUIREMENTS 

é.1 EQUIPMENT 

POP-11 WITH A MINIMUM OF 8K OF MEMORY AND AN RH11 CONTROLLER WITH A 
RSO3 OISK. 

2.3 PRELIMINARY PROGRAMS 

NONE 

3. LOADING PROCEDURE 

USE STANDARD PROCEDURE FOR ABS TAPES. 

4. STARTING PROCEDURE 

4.1 CONTROL SWITCH SETTINGS 

SEE SECTION S (ALL DOWN FOR WORST CASE TESTING) 

4.2 STARTING ADDRESSES 

4.3 PROGRAM AND/OR OPERATOR ACTION 

LOAD PROGRAM INTO MEMORY USING ABS LOADER. 

STARTING ADDRESSES 

1. STARTING ADDRESS 200 

A. SET SWITCHES (SEE SECTION S), IF SWITCHLESS CPU, SIMPLY 

B. PRESS START 

C. THE PROGRAM WILL TYPE: 

TEST ALL DRIVES? (Y OR N) 

D. IF THE OPERATOR TYPES “Y" THE PROGRAM WILL TEST ALL 
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208 MAINDEC-11-DZRSE-C RH11-RSO3 BASIC FUNCTION DIAGNOSTIC PAGE S 
209 DESCRIPTION 
610 

S19 E. IF THE OPERATOR TYPES "N™ THE PROGRAM WILL TYPE 

git TYPE UNIT & 

216 THE PROGRAM WILL ONLY TEST THAT DRIVE. THE PROGRAM 
ot7 WILL THEN TYPE: 

219 “ALL ERROR LIGHTS ON SELECTED UNIT SHOULD 
geo BE ON - CHECK - THEN HIT CONT” 

e2e THE OPERATOR SHOULD CHECK THESE LIGHTS TO MAKE SURE 
223 THAT _THEY ARE ALL ON - THEN HIT CONTINUE. THE PROGRAM 
ge WILL THEN START TESTING THE UNIT THAT WAS SELECTED. 

ce 2. STARTING ADDRESS 220 

ace A. SET SWITCHES (SEE SECTION 5), IF SWITCHLESS CPU SIMPLY 

530 B. PRESS START 

e3e C. THE PROGRAM WILL THEN TEST ALL RSO3 DRIVES ON THE 
233 SYSTEM. 
24 
238 
236 
eA S. OPERATIONAL SWITCH SETTINGS 

538 tH S PROGRAM HAS B Mopar TED TO RUN oN A CUED THe WITH OR WITHOUT A 
0 DWARE SWITCH GIS WHEN FIRS EXECUTE HE PROGRAM TESTS THE 

oY EXISTENCE OF A HARDWARE rarer REGISTER. FOUND A__ SOFTWARE 
24e aurTcH REGISTER LOCATION ( G=L0C.176) 13 DEFAULTED TO. IF THIS IS 
243 THE CASE, UPON EXECUTION THE CONTENTS OF THE SWREG ARE DUMPED IN OCTAL 
Sue ON THE CONSOLE TTY AND ANY CHANGES ARE REQUESTED 

og (I.£.) SWR=XXXXXX NEW= 

cig POSSIBLE RESPONSES ARE: ' 

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

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

ess 3. tU TQ ALLOW REENTERING VALUE IF ERROR IS COMMITTED 
gee KEYING IN SWREG VALUE. 

258 BUILT INTO THE PROGRAM IS THE ABILITY TO DYNAMICALLY CHANGE THE 
259 CONTENTS OF _ SWREG DURING PROGRAM EXECUTION. BY STRIKING tG (CNTL G) 
260 ON CONSOLE TTY THE OPERATOR SETS A REQUEST FLAG TO CHANGE THE CONTENTS 
ebl OF RHREG WHICH Ne BROCE BSED IN KEY AREAS OF THE PROGRAM Cone (TE) 
ebe ERROR ROUTINES, AFTER HAL ND OF PASS, AND OTHER APPLICABLE AREAS. 
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265 MAINDEC-11-D2RSE-C RHI1-RSO3 BASIC FUNCTION DIAGNOSTIC PAGE & 
266 DESCRIPTION 
2b? 
268 
269 SW1S>) =1..... HALT ON ERROR 
g70 meld = t seeee LOoF on TES our 

(ly =] ..... 
sok SIRES =1..... HYBEGUT ALL ALL EP RRORS IN DATA COMPARE ROUTINE 
2-3 SWll> = 1 ..... RUN MAINTENANCE MODE VERIFY TEST 
274 SW(10) = 1 ..... BELL ON ERROR 
e75 O..... BELL ON PASS COMPLETE 
276 SWCO9> = 1 ..... LOOP ON ERROR 
oe SW<OB>) = 1..... LOOP ON TEST IN SW<7:0> 

279 
280 
sel 5.1 SUBROUTINE ABSTRACTS 

283 THIS PROGRAM USES TRAP INSTRUCTIONS TO EXECUTE CLOCKING AND REGISTER 
e84 CHECKING. THE TRAP INSTRUCTIONS THAT WE USED, ARE LISTED SELOW WITH A 
ce BREIF DESCRIPTION OF WHAT EACH ONE DOES. 

287 
288 
cea S.1.1 CLROK 

TRAPS TO A TAG CALLED “.CLROK". THIS ROUTINE CLEARS ALL REGISTERS BY 
SETTING THE “CLEAR BIT" IN RSCS2. (MOV#4O, dRHCS2) THE NUMBER OF THE 
UNIT UNDER TEST IS THEN RELOADED INTO RSCS2 AND THE PROGRAM RETURNS TO 
THE NEXT INSTRUCTION FOLLOWIN: THE CLRDK INSTRUCTION. 

5.1.2 MROMD 

TRAPS TO A TAG CALLED “.MROMD". THIS ROUTINE PUTS THE DRIVE INTO 
MAINTENANCE MODE BY LOADING #000001 INTO RSMR AND THEN RETURNS TO THE 
NEXT INSTRUCTION FOLLOWING THE MRDMD INSTRUCTION. 
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5.1.3 MRINT 

TRAPS TO A TAG CALLED “.MRINT". CLOCKS THE MAINTENANCE REGISTER TWICE 
WITH @N 11 AND A I 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 FOLLOWING 
THE MRIND INSTRUCTION. 
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DESCRIPTION 

TRAPS TO A TAG CALLED “.MRCLK™. CLOCKS THE MAINTENANCE REGISTER WITH 
AN 11 AND A 1. UPDATES THE CLOCK COUNTER. AND THEN RETURNS TO THE NEXT 
INSTRUCTION FALLOWING THE MRCLK INSTRUCTION. 

5.1.6 MRCK 

TRAPS TO A TAG CALLED “.MRCK". THIS ROUTINE CHECKS THE MAINTENANCE 
REGISTER TO EQUAL THE VALUE FOLLOWING THE MRCK INSTRUCTION. IF THE 
MAINTENANCE REGISTER DOES NOT COMPARE. THE PROGRAM RETURNS TO THE 
"HLT" INSTRUCTION FOLLOWING THE CORRECT VALUE AND PRINTS OUT THE 
ERROR. I> THE MAINTENANCE REGISTER IS CORRECT, THE PROGRAM RETURNS TO 
THE INSTRUCTION FOLLOWING THE “HLT" INSTRUCTION. 

5.1.7 DSCK 
TRAPS TO A TAG CALLED ”.DSCK”. THIS ROUTINE CHECKS THE ORIVE STATUS 
REGISTER AND WORKS THE SAME WAY AS THE MRCK ROUTINE. 

5.1.8 XBIT 

TRAPS TO A TAG CALLED ".XBIT". THIS ROUTINE GETS ONE DATA BIT THAT IS 
CURRENTLY BEING WRITTEN FROM THE DATA BUFFER _IN CORE AND STORES IT IN 
A LOCATION CALLED NOWOD. THE PREVIOUS CONTENTS OF NOWOD IS STORED IN 
LASTOD. THIS INFORMATION IS USED BY THE CLKD1 AND CLKDO ROUTINES TO 
DETERMINE THE CORRECT STATE OF THE MWDB (BIT 12) BIT IN RSMR WHEN 
WRITING. THIS ROUTINE MAKES BITS 16 AND 17 OF EACH DATA WORD (RSOY 
WRITES 18 BIT WORDS) EQUAL ZERO. THE PROGRAM RETURNS TO THE NEXT 
INSTRUCTION FOLLOWING THE XBIT INSTRUCTION. 

5.1.9 CLKDI AND CLKDO 

TRAPS TO LOCATIONS ".CLKD1" AND “.CLKDO™. THESE TWO ROUTINES USE THE 

STATE OF MWOB (BIT 12) IN RSMR_ WHEN WRITING. THESE ROUTINES ALSO 
CALCULATE THE CORRECT STATES OF THE CRCW, SB, AND LSR BITS IN RSNR AND 
DOES A COMPARE FOR THE CORRECT ANSWER. {F 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.” 

S.1.10 RBIT 
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DESCRIPTION 

381 
382 
383 TRAPS TOA TAG CALLED “.RBIT". THIS ROUTINE GETS THE ONE DATA BIT 
384 THAT. ARE CURRENTLY BEING “READ” FROM THE DISK FROM THE INBUF DATA 
38S TABLE IN CORE AND STORES THAT BIT INA LOCATION CALLED NOWOD. THE 
386 PROGRAM THEN RETURNS TO THE NEXT INSTRUCTION FOLLOWING THE RBIT 
387 INSTRUCTION. 
388 
389 
390 
391 5.1.11 CLKR1 AND CLKRO 
392 
333 TRAPS TO LOCATIONS “.CLKR1” AND ”.CLKRO™. THESE TWO ROUTINES USING 
3H THE DATA BITS RECRIVED FROM THE RBIT ROUTINE SET AND CLEAR THE MRDB 
335 (BIT 2) BIT IN RSMR IN THE PROPER SEQUENCE CORRESPONDING TO THE DATA 
3% PATTERN WHICH IS BEING “READ". THESE ROUTINES ALSO CALCULATE THE 
397 CORRECT STATES OF THE CRCW AND SB BITS IN RSMR AND DOES A COMPARE FOR 
338 THE CORRECT ANSWER. IF THE MAINTENANCE REGISTER DOES NOT COMPARE, THE 
3939 PROGRAM RETURNS TO THE “HLT” INSTRUCTION FOLLOWING THE TRAP AND TYPES 
400 QUT THE ERROR. IF THE MAINTENANCE REGISTER WAS CORRECT, THE PROGRAM 
ios RETURNS TO THE NEXT INSTRUCTION FOLLOWING THE HLT. 

403 
404 
40S 
406 
407 

S.1.12 MCLKL 

TRAPS TO A TAG CALLED “.MCLK1". THIS ROUTINE CLOCKS THE MAINTENANCE 
408 REGISTER BY MOVING A 11 INTO RSMR. UPDATES THE CLOCK COUNTER AND THEN 
403 RETURNS TO THE NEXT INSTRUCTION FOLLOWING THE MCLK1 INSTRUCTION. 

41] 
413 
413 5.1.13 MCLKO 

41S TRAPS TO A TAG CALLED “.MCLKO". THIS ROUTINE CLOCKS THE MAINTENANCE 
416 REGISTER BY MOVING A 1 INTO RSMR. RETURNS TO THE NEXT INSTRUCTION 
417 FOLLOWING THE MCLKO INSTRUCTION. 

419 
420 
Hel 5.1.14 MCLKB 

403 TRAPS TO A TAG CALLED “.MCLKB“. CLOCKS THE MAINTENANCE REGISTER WITH 
4o4 A 1 AND A 11, UPDATES THE CLOCK COUNTER, AND THEN RETURNS TO THE NEXT 
Hes INSTRUCTION FOLLOWING THE MCLKB INSTRUCTION. 

457 
428 
12 5.1.15 SCOPE 

43] THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST IN THE INSTRUCTION 
432 SECTION. IT RECORDS THE STARTING ADDRESS OF EACH SUBTEST AS IT IS 
433 BEING ENTERED IN LOCATION “LAD”. IF A SCOPE LOOP IS REQUESTED, THE 
434 CURRENT SUBTEST WILL BE LOOPED UPON. THE CONTENTS OF LAD MAY BE USED 
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DESCRIPTION 

S.4.16 HLT 

THIS ROUTINE PRINTS OUT AN ERROR MESSAGE (SEE 6.!). TO INHIBIT 
TYPEOUTS, PUT SW<13> ON A 1. 

5.1.17 TRAPCATCHER 

"+2" - "HALT" SEQUENCE IS REPEATED FROM O - 776 10 CATCH ANY 
UNEXPECTED TRAPS. THUS ANY UNEXPECTED TRAPS OR INTERUPTS WILL HALT AT 
THE VECTOR + 2. 

6. ERRORS 

6.1 ERROR PRINTOUT 

THE FORMAT IS AS FOLLOWS: 

ADR CSI = ----- cse = = ----- ER = ----- 
GOOD = ----- BAD = ----- 

WHERE: 

CS1,CS2,ER ETC. = RH11/RSO4 pREGISTERS. 
Goob = EXPECTED D 
BAD = DATA RESET vED: 

TC FIND THE FAILING TEST, LOOK AT THE LISTING ABOVE THE ADDRESS TYPED. 

6.2 ERROR RECOVERY 

RESTART AT 200 OR AT 220 

7. RESTRICTIONS 

NONE 

8. MISCELLANEOUS 

8.1 EXECUTION TIME 
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493 MAINDEC-11-DZ2RSE-C RH11-RSO3 BASIC FUNCTION DIAGNOSTIC PAGE 10 
44 DESCRIPTION 
49S 
4% 
deg 8.2 STACK POINTER 

499 STACK IS INITALLY SET TO S00 
S00 
S01 
Se 
203 9. TEST DESCRIPTION 

ae 1. TEST FOR ONLINE DRIVES 

S07 act ERROR BITS IN RSER. THIS CAUSES ATTENTION SUMMARY BITS 
208 TO SET IN RSAS. DO FOR ALL DRIVES. RSAS HAS NOT YET BEEN 

TESTED. SO IN THE CASE OF NO BITS IN RSAS SETTING, ORIVE O 
IS TESTED. 

2. RESET TEST FOR REGISTERS 

SET ALL RY R/W BITS IN RSCS1, RSCS2, RSBA, RSDA, RSER, RSWC 
RS 08, RSMR. 00 RESET’ AND TEST ALL RW BIts TO BE 

3. SET AND CLEAR ALL REGISTERS 

G
I
N
U
T
U
n
u
n
u
n
u
n
u
t
u
t
o
 

Oa
t 

fa
e 

fen
s 

Ho
 

fa
s 

Pe
 

Den
e 

Pa
w 

Pa
w 

Fw
 

W
O
n
N
M
u
U
 
s
a
f
e
.
 E
 

SET ALL RW BITS IN SCSI RSBA, RSDA RSWC 
RSDB AND RSMR AND T ace See NRE BITS A are cheek TO MAKE 
SURE BITS ARE NOT TED’ TOGETHER. NOW SET BITS AND CLEAR 
THEN 76 RAKE SURE ALLUCAN Be CLEARED ORCE SET. 

4. TEST “CLEAR BIT” IN RSCS2 

SET ALL R/W BITS IN RSCSI RSCS2, RSWC 
RSDB, AND RSMR. T CLEAR BIT’ IN N'Recé2, RO TEST an RW 
BITE FORD IN ALL THE ABOVE REGISTERS 

S. TEST DLT AND TRE BITS 

DO A READ FROM THE SILO. THIS SHOULD CAUSE A DLT AND A TIE 
ERROR BECAUSE THE SILO IS EMPTY. 

6. CLEAR DLT AND TRE 

CLEAR BY SETTING TRE IN RSCS] AND TEST. F
R
E
E
R
 

RO
R 

RU
 
ER
R 

20 7. LOAD RSOB WITH ALL ONES AND ALL ZEROS 

S4e LORO RSOB WITH A_ WORD OF ZEROS AND A WORD OF ONES. WAIT FOR 
S43 “OR” TO SET AND THEN CHECK OUTPUT OF SILO. IF OR DID NOT SET 
ede ERROR MESSAGE APPEARS. 

. $46 8. TEST FOR 66 LOCATIONS IN SILO 

THIS IS DONE BY PUTTING A BINARY COUNT IN EVERY LOCATION AND 
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DESCRIPTION 

9. 

10. 

Il. 

le. 

13. 

TEST OLT ERROR 

THIS IS DONE BY LOADING THE SILO WITH 67 WORDS WITHOUT 
READING ANY OUT. THIS SHOULD CRUSE DLT TO SET. 

FLOAT A “1” AND A “O” THROUGH THE SILO 

LOAD THE SILO WITH A WORD OF ZEROS AND FLOAT A “1” THROUGH 
THE WORD. THEN LOAD THE SILO WITH A WORD OF ALL ONES AND 
FLOAT A “O™ THROUGH THE WORD. CHECK THE OUTPUT OF THE SILO 
FOR THE CORRECT ANSWER. 

TEST PROGRAM INTERRUPT 

THE PROGRAM FORCES A INTERRUPT BY MOVING A 300 INTO RSCS!. 

MAINTENANCE TIMING TEST 

THE FOLLOWING TEST ON THE RSO3 DISK IS A SINGLE- STEPPED 
MAINTENANCE MODE TEST ON THE RSO3 TIMING LOGIC. THE ACTUAL 
DISK SURFACE IS SUBSTITUTED BY THE MAINTENANCE REGISTER 

SUPPLY ALL “DISK CLOCK" PULSES Tb THE PROGRAM WILL 
bare THE TIMING COGIC. Ve ARE TESTING THE ENTIRE “TIMING 
ERACK" INDEX PULSE FUNCTION, RESYNC AREA, SECTOR COUNTER, 

-PUT DRIVE INTO MAINTENANCE MODE. 
“ASSERT INDEX PULSE TO INITIALIZE DRIVE T 

TSS Tt RCSL Peale” 
-CHECK FOR SECTOR PUL 
“EERE pen ne panreNnce eLOck OPERATION TO CHECK FOR 64 

“Te, LOK “AHEAD REGISTER SHOULD NOW POINT TO THE CURRENT 

“REPEAT te TO CLOCK THROUGH ALL THE SECTORS TO CHECK 
SECTOR COUNT. 

NG LOGIC. 

SECTOR FRACTION TEST 

CLOCK T AN TI TRACK. IN MAINTENANCE MODE WHILE 
CHECKING FOR THE OPERATION OF THE LOOK-AHEAD REGISTER 
AND THE SECTOR FRACTION COUNTER. 

TENTIAL ize miad3 a pier THROUGH RESYNC AREA. 

t GOK AHEAD REGISTER SHOULD = 0. 
- BGP THROUGH THE PREAMBLE AREA AND SECTOR DATA AREA 
WHILE CHECKING THE SECTOR FRACTION. 

-CHECK FRACTIONS TO CHANGE AFTER THE CORRECT NUMBER OF 
MAINTENANCE CLOCKS. 

PAGE 11 
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MAINDEC-11-D2RSE-C RHI1-RSO3 BASIC FUNCTION DIAGNOSTIC 
DESCRIPTION 

14, 

1S. 

16. 

17. 

18. 

19. 

HANOLE ENO OF TRACK SPECIAL FOR THE LOOK-AHEAD REGISTER WILL 
CLEAR. THE FRACTION BITS IF ANOTHER WORD IS CLCOKED. RSLA 
SHOULD INDICATE 7700 ON ANOTHER MAINTENANCE CLOCK. 

DISK ILLEGAL FUNCTION TEST 

TEST _JLLEGAL FUNCTION 
FUNCTION CODE 10 THE DR 
THE GO BIT. THE “ILF” BI 
IS_ THEN SET. A CHECK IS 
SET IN THE DRIVE STATUS RE 
DRIVE ERROR REGISTER (RSE 
CHECKED. 

TEST THE DRIVE NO-OP CODES 1 AND 21 

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

ORIVE SEARCH TEST 1 

A DRIVE SEARCH FUNCTION IS GIVEN TO THE DRIVE FOR SECTOR 3. 
(SECTOR 41. IF SECTOR INTERLEAVING IS ENABLED) THE 
POSITIONING IN phocRese BIT (PIP) ANDO THE ORIVE READY BIT 
(ORY) IN THE DRIVE STATUS REGISTER (RSDS) ARE CHECKED. THE 
ADDRESS CONFIRM BIT (AC) IS ALSO CHECKED. 

DRIVE SEARCH TEST 2 

He on ORD Rot BE COMPLET oe URE TL Rae” DRIVE MAKES A 
COMPLETE REVOLUTION BAND REACHES THE BEGINNING OF THE DESIRED 

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. 

LF) IN RSER. SEND AN ILLEGAL 
E CONTROL REGISTER WITHOUT SETTING 
SHOULD NOT BE SET. THE “GO” BIT 
HEN MADE FOR “ATA” AND “ERR” TO BE 
ISTER (RSDS) AND “JLF" IN THE 
). ALL ILLEGAL FUNCTION CODES ARE 

O
w
 I 

Vv 

T 
G 
R 

1. RSCS1 
2. RSDA 
3. RSER 

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

DRIVE SELECT TEST 

THE PROGRAM LOADS A DRIVE REGISTER, OF THE DRIVE UNDER TEST 
TO ALL ONES. THE PROGRAM THEN FINOS A NON-EXISTENT DRIVE AND 

PAGE le 

—eo oe



~ -_——- en me ee ee eee ee ae | 

* MAINDEC-11-D2RSE-C RSi1-REC3 MAINTENANCE MCOE DIAGNOSTIC MACY11 27(732) eS-SEP-76 10:44 PAGE 21 | 
OZRSEC.P11 

564 (RIES TO LOAD ITS REGISTER WITH ALTERNATE ONES AND ZEROS. 
665 THIS SHOULD CAUSE “NED” TO SET IN RSCS@. THE PROGRAM 
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MAINDEC-11-DZ2RSE-C RHI1-RSO3 BASIC FUNCTION DIAGNOSTIC 
DESCRIPTION 

20. 

él. 

ee. 

e3. 

24. 

es. 

RE-SELECTS THE DRIVE UNDER TEST AND CHECKS ITS REGISTER TO 
SEE IF IT WAS MODIFIED. IT SHOULD CONTAIN ALL ONES. 

MAINTENANCE WRITE TEST 

THIS IS AN RSOY DISK MAINTENANCE MODE (SINGLE- STEPPED) SECTOR 
WRITE TEST. WE ARE TESTING THE COMPLETE DATA PATH FOR A DATA 
TRANSFER TO THE DISK. MILLER ENCODED DATA TO BOTH SURFACES 
IS CHECKED ALONG WITH CORRECT GENERATION OF THE CRC WORD AT 
THE ENO OF THE SECTOR. INDEX PULSES, RESYNC, TIMING 
PREAMBLE, AND SECTOR PULSES ARE ALSO CHECKED. 

MAINTENANCE RERO TEST 

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

MAINTENANCE MODE DATA WRITE CHECK TEST 

A ONE SECTOR TRANSFER IS DONE WITH A WRITE CHECK FUNCTION. 
HT MC TTON ont RSOY, A WRITE CHECK FUNCTION IS IDENTICAL TO A 

MAINTENANCE MODE CRC TEST 1 (NO DCK ERRORS) 

T 03 OI T UP T AD (IN MAINTENANCE MODE) ONE 
weETOR oF RSPECTLLY CREAT 8) pata PATTERN WHICH LEAVES ONLY 
ONE BIT SET IN THE CRC REGISTER PRIOR JO CHECKING THE CRC 
WORD. THE CORRE SPONOTNG CRC WORD IS THEN “READ™, RESULTING 
IN NO DOCK ERROR. THE pare aps TTERN IS THEN MODIFIED (BY 
STE TING? AND THE ENTIRE RUE CE E REPEATED UNTIL ALL 16 
BITS IN THE CRC REGISTER HAVE NC . 

MAINTENANCE MCDE CRC TEST 2 (CAUSE DCK ERRORS) 

rate. FEST de STRILAR, 0 ERE TEST Exar THAT THE DATA 
EEN IFIED 10 LEAVE NGLE BIT SET IN THE 

CRC_REGISTER AFTER BOTH DATA AND CRC WORDS HAVE BEEN “READ”. 
THIS CAUSES A DCK ERROR. THE READ SEQUENCE IS REPEATED 16 
eh a THAT EACH BIT IN THE CRC REGISTER CAN CAUSE A 

IGNORE FUNCTION TEST 

PUT THE DISK IN MAINTENANCE MODE AND SET ERROR CONDITIONS IN 
THE ORIVE ERROR REGISTER (RSER). TRY TO START A READ 
TRANSFER. THE "GO" BIT IN RSCS1 SHOULD NOT SET. MISSED 
TRANSFER ERROR (MXF) SHOULO SET IN RSCS2@ WHICH IN TURN SHOULD 
CAUSE “TRE” AND “SC” TO SET IN RSCS1. 

PAGE 13 
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MAINDEC-11-DZ2RSE-C RH11-RSO3 BASIC FUNCTION DIAGNOSTIC 
DESCRIPTION 

27. 

es. 

23. 

30. 

31. 

FLOAT A 1 THROUGH THE FOUR SPARE ADDRESS BITS IN| THE DISK 
ADDRESS REGISTER (RSDA). THIS SHOULD CAUSE “IAE” TO SET IN 
THE ERROR REGI TER_(RSER) WHEN A RE CTION IS LOADED INTO 
RSCS1 WHICH IN TURN SHOULD CAUS A TENTION TO SET IN THE 
DRIVE STATUS REGISTER (RSDS) AND “TRE” AND “SC” TO SET IN THE 
CONTROL REGISTER (RSCS1). 

DISK OPERATION INCOMPLETE (OPI) ERROR TEST 

PUT DISK IN MAINTENANCE MODE AND START A READ COMMMAND. THEN 
ISSUE. THREE DISK “INDEX” PULSES TO SIMULATE A COMPLETE 
ROTATION OF THIS DISK SURFACE. THE THIRD INDEX PULSE SHOULD 
CAUSE OPERATION INCOMPLETE (OPI) TO SET IN THE DRIVE ERROR 
REGISTER (RSER) AND “ATA” AND “ERR” IN THE ORIVE STATUS 
REGISTER (RSCS). 

PARITY ERROR TEST 

SET “PAT BIT IN RSCS2. WRITE A ORIVE REGISTER. “PAR” 
SHOULO SET IN THE DRIVE ERROR REGISTER (RSER) WHICH SHOULD 
CAUSE “ATA” TO SET IN RSAS AND ’SC’ TO SET IN RSCS1. 

MAINTENANCE MODE INTERRUPT TEST 

IN THIS TEST THE INTERRUPT ENABLE (I.£.,) BIT IS SET. A TWO 
SECTOR WRITE COMMAND IS GIVEN. AN “RMR® ERROR IS THEN CAUSED 
WHILE THE FIRST SECTOR IS BEING WRITTEN. WHEN THE FUNCTION 
IS COMPLETED, THE ORIVE SHOULD INTERRUPT. 

DISK ADDRESS OVERFLOW (AOE) TEST 

Ser UP TO TRANSFER 4 SECTORS TO THE DISK, STARTING AT TRACK 
SECTOR TO CAUSE A DISK ADDRESS OVERFLOW CONDITION. 

ALS0 check LAST BLOCK TRANSFER (LBT) BIT TO SET IN THE RSDS 

MAINTENANCE VERIFY TEST 

THIS TEST WILL ONLY RUN IF SWITCH 11 IS SET IN THE “SWITCH 
REGISTER™ FOR IT WILL ACTUALLY WRITE DATA ONTO THE DISK. IT 
WILL WRITE ONE TRACK OF ALL ONES. THE DRIVE IS THEN PLACED 
IN MAINTENANCE MODE AND IT WILL THEN WRITE ONE SECTOR OF THE 
SAME TRACK WITH ALL ZEROS. THE DRIVE JS THEN TAKEN OUT OF 
“MAINTENANCE MODE” AND THE TRACK IS THEN READ. THE TRACK 

_SHOULD CONTAIN ALL ONES. 
4% 

TITLE MAINDEC-11-DZRSE-C RS11-RSO3 MAINTENANCE MODE DIAGNOSTIC 
“COPYRIGHT 1974, 1975.1976 DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 
“PROGRAM BY STANLEY HARACKIEWICZ 
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779 
780 : SWITCH USE 

782 100000 SWIS= 100000 -HALT ON ERROR 
783 es Wi4= 49009 ‘LOOP ES 
784 0 Wis= 2000 ‘INHIBIT ERROR TYPEOUTS 
78S 910000 SWl2= 10000 : TYPEOUT Aut ERRORS IN para COMPARE ROUTINE 
288 904000 SWii= 4000 i RUN Hf INTENANCE MODE VERIFY TEST 
78 ode0cd Swid= 2000 ELL ON PASS COMPLETE 
789 - BELL ON ON ERROR 
789 001000 SW9= 1000 tt oops 
790 000400 Sw8= 400 : LOOP oN Bee IN SW<7:0) 
79) ooco00 s 0 TRAP CATCHER FROM O - 776 
792 g00046 "= 46 ‘HOOKS FOR ACT 11 
793 00004 021736 SENDAD 
734 o000S2 = S2 
735 oosose 040000 BITIY 

797 000174 2 174 sSOFTWARE SWITCK REGISTER LOCATION 
798 000174 9O00000 OISPREG:0 
733 000176 900000 SWREG: 0 

801 o00200 = 200 
802 ooc200 000127 000232 JMP QeBEGINI 

BO4 000220 - 220 
80S o00220 052737 000100 001146 BIS #81Th FLAGS -TEST ALL DRIVES 
B06 600137 001240 BEGIN2: JMP aeBEcin 

g08 o000232 042737 O00100 001146 BEGINI: BIC #BIT&. FLAGS -CLEAR MULTI ORIVE FLAG 
803 000240 000772 BR BEGIN2 

o
c
d
 

pa
wg
 

war
s 

-
O
w
W
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813 000001 
B14 194000 
gis 177776 
16 177776 

817 000007 
B18 990000 
819 000001 
B20 oocade 
Bel 060003 
B22 oo0004 
B23 poco0s 
BOY 000006 
Bes 000007 
B26 000001 
Bo? 
BoB oooco4 
829 000010 
B30 go0020 
831 O00040 
B32 000100 
833 ogd200 
834 0004 
835 001000 
B36 oo2no0 
837 oo4c0o 
B38 010000 
B39 020 
B40 e4oo00 
B41 100000 
Bue 000001 
B43 gooo00 

RS11-R&O3 MAINTENANCE MODE DIAGNOSTIC 

GOOD= 
BAD= 

100000 

MOe 
MACY11 27(732) 25-SEP-76 10:44 PAGE 26 

;INITALIZE FOR NEWTST 
ier Ha TO Bat FOR ERROR TYPEOUTS 
;PROCESSOR STATUS 
; PROCESSOR STATUS WORD 

-RO - DEFINE REGISTERS 

*R& - STACK POINTER 
*R7_= PROGRAM COUNTER 
*BIT EQUATES 

;FOR GOOD DATA 
;FOR BAD DATA 
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Be 001000 = LupS 

847 001000 000000 ICNT J ;LH = TTERATION COUNT ;RH = TEST NO. 
e4s 001002 000000 ERRORS: Q sERROR COUN 
B28 pore, 0000 000000 PONT: 0,0 2 WORD PAS xe COUNT 

1010 0000 LAD: ) “LOOP ADDRESS FOR SCOPE 
851 001012 900000 HLTAOR: O ; ADDRESS OF LAST HLT INSTRUCTION EXECUTED 
8Se 001014 001000 FILCHR: 1000 sFILCHR=0 (CHAR) ;FILCHR+1=2 (COUNT) 
853 O01016 177564 TPS: 177564 ‘OUTPUT STATUS REGISTER 
8S4Y 001020 177560 TKS: 177560 
8SS O001Gee 177Sbe TKB: 17756e 
6S6 001024 177566 TPB: 177566 ;OUTPUT BUFFER 
857 O00i02e6 177570 SWR: 177570 ;SWITCH REGISTER 
Ba 001030 177570 DISPLAY: 177570 DISPLAY REGISTER 

B60 001100 = 1100 

Bes ;DISK I/O REGISTERS 

864 001100 172040 RSCS1: 172040 ;0ISK CONTROL + STATUS REGISTER 
865 001102 172050 RSCSe: 172050 DISK CONTROL + STATUS REGISTER 
866 001104 17204e RSWC: 172042 WORD COUNT REGISTER 
867 001106 172044 RSBA: 172044 ;BUS ADDRESS 
868 001110 172046 RSDA: 172046 : DISK AQORE SS (DESIRED ADDRESS) 
869 OOille 1720Se RSDS: 172052 DRIVE STATUS 
870 001114 172054 RSER: 172054 ZERROR REG. 
871 001116 172056 RSAS: 172056 ; ATTENTION SUMMARY 
872 001120 172060 RSLA: 172060 ;LOOK AHEAD 
873 O0ll22 17e0b2 RSOB: 172062 DATA BUFFER REGISTER 
874 001124 172064 RSMR: 172064 ;MAINTENANCE REGISTER 
875 001126 172066 RSOT: 172066 DRIVE TYPE REGISTER 
876 001130 Od00204 RSVEC: 204 ; INTERUPT VECTOR 
877 OOll3e 000206 RSVCPS: 206 INTERRUPT PRIO. VECTOR 
878 OO1134 172041 RSCSIB: 172041 ODD BYTE ADD FOR CS1 
879 001136 172051 RSCSeB: 172051 000 BYTE ADD FOR CS2 
880 001140 172043 RSWCB: 172043 :0DD BYTE ADD FOR CW 
gel 001142 172045 RSBAB: 172045 ;000 BYTE ADD FOR BA 
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IT ass GMENTS FOR. ERROR TYPEOUTS 
RS GISTE ARE DIVIDED INTO 3 GROUPS. 
cSe 2 BRO ER ARE IN THE FIRST GROUP. THIS 
OW H EITHER THE OTHER GROUPS. AS, 
IN THE SECOND GROUP. OT,08,MR LR T 

‘GROUP. YOU CAN NOT STE RIIIX QROUP 2 OR 3. THEY HAVE 
-TO BE TYPED SEPERATELY. 
;EXAMPLE: HLT !CS1/AS BA 
: HLT '¢Si!oT!log 

a
p
e
 

cSi=i sCONTROL ANO STATUS 1 
ER= “CONTROL AND STATUS 5 

=4 “DESIRED ADO 
WO=10 “WORD COUNT 

=20 > BUS 
OS=40 -DRIVE STATUS 
AS5=100 “A ION 
CS2=200 CONTROL AND STATUS REG 

=204 : LOOK 
0B=210 :DATA BUFFER 
MR=220 > MAINTENANCE 
DT=240 -DRIVE TYPE 

-BIT ASSIGNMENTS FOR THE REGISTER BITS 

TRE=40000 ; TRANSFER ERROR CS1 
SC=100000 A CONDITIONS cS! 
IR=100 ‘fed es Y CS2 
OR=200 READY CSe 
PGE = = PROGRAM ERROR-CS2 
NED=10000 NON-EXISTENT DRIVE CS2 

Br pooo ‘DATA Late ERE 
DRY=200 :DRIVE READY DS 
PIP=20000 iPOS TIONING IN PROGRESS DS 
LBT=2000 BLOCK TRANSFER-DS 
ERR=40000 + ERROR OS 
ATA=100000 *ATTENTION ACTIVE-DS 
0A0=1000 ;D1SK OVERFLOW ERROR-ER 
OCK=100000 “DATA CHECK ERROR-ER 
BAI=10 *BUS RODR INCREMENT INHIBIT 
IE=100 INTERRUPT INABLE CS! 
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ase ;WORKING LOCATIONS 

827 001144 FLAGe: 0 ; SECOND FLAG WORD 
as8 P0118 FLA 3: 8 ; 3RO FSG Kp 

ll LSTEV: “LAST EVEN BIT TRANSFERED 
$30 0011Se LSTOO: OQ sLAST 000 BIT TRANSFERED 
931 001184 NOWEV: 9 RESENT EVEN BIT BEING XFERED 
932 001156 NOWOD: QO PRESENT O00 BIT BEING XFERED 
933 001160 RSO: 0 
S34 001162 UNNUM: 0 UNIT CURRENTLY BEING TESTED 
93S 001164 UNITSV: 0 ;SET BIT=UNIT ON BUS 
936 001166 UNCMP: 0 ;FOR COMPARING FOR 8 OF DEVICE 
937 001170 ONCEE: 0 ;D1D WE TEST ANY DRI 
$38 001172 TIMSV: 0 ;SAVE_LOC FOR TIte 
939 MPRO=172100 ;PARITY REG 
S40 001174 E: 0 ;WORK_L 
S41 001176 MCCNT: 0,0 ; MAINT COUNT 
Se O01e02 WRC: OQ ;WORK LOC FOR CREATING CRC WORD 
S43 001204 REPT: OQ ; REPEAT COUNT 
M4 001206 REPT1: Q ; REPEAT COUNTER 
945 001210 CLKCNT: O CLOCK COUNTER FOR EACH WORD 
4 OOlel2 INBIT: O USED IN CRC CAL ROUTINE 
S7 001214 WIS: 0 USED IN CRC CAL ROUTINE 
8 O0lel6 WORK: OQ 
WS 001220 WORKO: 0 
350 O0leee WORK1: 0 
951 OOl224 WORKe: 0 
32 OO0leeb WORK3: Q 
953 901230 WORKY: 0 
954 001232 WORKS: Q 
355 O01234 WORKE: 0 
956 00123 LAFLAG: 0 ;FLAG FOR LA DONE TYPE OUT 
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;OISCRIPTION OF BITS IN LOCATION ONCEE 

;BITO MEANS FOUND DRIVE 
SBIT1 ERROR DO NOT CHANGE ILLEGAL FUNCTION 
iBITe ERROR FLAG 
;BITS TESTING CODE 21 FLAG 
SBITS TYPEOUT CLOCK COUNT 
:BIT6 1ST TRANSFER WORD FLAG 
:BIT? WRITTING LAST WORD OF SECOTR 
17g RRING CRC WOR 
:BIT9 FOR ENTERLEAVED DRIVES 
:BITIO 1ST TIME FLAG IN SECTOR FRACTION TEST 
;BITI1 00 TKSEL TEST 
:BITi2 TYPE COULD NOT FIND NED ONLY ONCE 
:BITI3 TYPE_NO MEM ON B PORT ONLY ONCE 
IBIT14 O- DO WCE WITH 0 -1 DO WCE WITH 1 
:BITIS MEANS ERROR FOUND 

TJIME THROUGH IN CRC TEST 
I T_XFER WO IN XBIT 

BITS 16 AND 17 IN XBIT ROUTINE 
16 OND 17 IN XBIT_ ROUTINE sa
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98g oc1e40 012706 000500 BEGIN: MOV #S00, SP -SET STACK TO #8 SOO #4 
989 O01044 012737 025760 000024 MOV B.POWER a824 = SET UP PF VECTOR 
930 05 1g55 big? 7? 000340 bonds MOV 8340, 3826 LOCK QUT THe WORLD 
991 O01 leva? O2S406 000 MOV s. HUT 3830 “SET EMT VECTOR 
992 001066 012737 000340 000032 MOV #340, da32 “LOCK UP 
333 gole74 012737 O26414 900034 nov a TRAP 9434 iSEz TROP VECTOR 

os q 0000 ry ’ ; 

995 raeatd BoEn37 rabteee CLR tent iinet Vent 
9% O01314 001016 CLR LAD “INIT LAD 
897 001320 042737 000020 001146 BIC eBITY FLAGS “CLEAR TEST ONLY ONE DRIVE FLAG 
898 001326 005037 001236 CLR LAFLAG “CLEAR TYPE FLAG FOR LA DSK 
999 001336 we? 7 177677 001144 BIC 8177677, FLAG2 
1000 001 2737 «153777 001170 BIC #153777, ONCEE 
1001 OO1346 03¢737 000100 001146 BIT e8IT6 FLAGS -TEST ALL DRIVES? 
1902 001354 001402 BEQ cs - ASK 
1903 001356 000137 002006 INP aBMULTIT 
1004 001362 cs: 
100S 001362 104402 001366 TYPE =. 42 s ASCIZ (15>(12>"TEST ALL DRIVES? (Y OR N) * 
1008 OOL4e4 104412 ROLIN 
1007 001426 122737 000131 026374 CHPB saw Y INPUT -TEST FOR YES 
1008 001434 O01S64 BEQ muLTIy “YES 
1003 00 1436 052737 000020 001146 is BIS s81T4, FLAGS >SET TEST ONLY ONE DRIVE FLAG 

1011 OO14W4 1 001450 TYPE —_,.42 -.ASCIZ “TYPE UNIT 8” 
1012 OO1464 104410 ROOCT 
1013 OO1466 012604 MOV (6)+,R4 GET NUMBER 
1014 901470 000010 CMP $10,R4 “CORRECT 8 
101S OOL4Y74 101762 BLOoS )6=s«1S . 
1016 901476 O10437 001162 MOV RY, UNNUM “SET UNIT 8 
1017 O0!S02 ooso0e CLR Re CLEAR WORK AREA 
1018 OO1SO4 000261 SEC :SET CARRY 
1019 00 1505 006102 2s ROL Re ;SET WORK BIT 
1020 001510 005704 TST RY "IS THIS BIT CORRESPOND WITH CORRECT DRIVE 8 
1021 001512 001402 G 3$ “YES 
1 001514 005304 DEC RY NO_TRY AGAIN 
1 001516 Ve 2 “TEST AGAIN 
1024 O01SeD 010237 001164 38: MOV R2, UNITSV “SET DRIVE BIT IN UNITSV 
1025 OF 15a 010237 001166 MOV RO UNCMP - SET UNIT COMPARE 
102 OC1 013777 OO116e 177344 MOV UNAUM @RSCS2 ;LOAD DRIVE 
1027 00153) 012777 177777 177350 MOV 8-1. JRSER *LOAD ERROPS 
1028 ONISH4 02°777 000004 177354 CNP 84, ORSDT : RSO4LA? 
1029 01552 051033 6$ : NO 
1030 Oo 1s4 1 001560 6s YPE  —,. #2 > ASCIZ (15><12)>"THIS IS A RSOBLA IT WILL BE TESTED AS A 

1 1 001646 T ,-+2 ;.ASCIZ "ALL ERROR LIGHTS ON SELECTED UNIT SHOULD BE ON 1h33 Boise Bases HAL ie tt For ttotite 0 Be CHECKERS 
1034 001760 023777 OO1164 177130 CMP UNITSV,3RSAS § ;DID CORRECT ATA SET 
1035 001766 90} 495 BEQ 4g 
1036 001 I 177122 MOV @RSAS, BAD GET RSAS 
1037 001774 013701 OO1I164 MOV L. 1TS¥, GOOD “GET CORRECT AND 
1038 o0e000 104000 HLT *RSAS=BAD GOOD=CORRECTIONS 
1039 “ATA BIT SHOULD SET FOR ERRORS 
1040 “WERE SET IN RSER 
1041 od2002 000137 o02564 4g; IMP NOWGO -START TESTING 
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-NOW TEST FOR DRIVES 

002006 01270: 000010 MULTII: MOV #8. RI -PUT 8 INTO R1 FOR COUNT 
boegi2 77 177064 CLR arstse “SET DEVICE TO ZERO 

16 ieee 177777 177070 TRY: MOV 8-1, ORSER “CAUSE AN ERROR +SETS BIT IN RSAS REG 
00202e% 005301 DEC Ri “DQ A MAXIMUM OF 8 TIMES 
002026 901403 BEQ OVNUM “TESTED FOR ALL DRIVES GET OUT 
002030 7? 177046 INC JRSCS2 ‘INCREMENT DRIVE UNIT 
002034 BR TRY *REFEAT FOR NEXT DRIVE 
002036 017737 177054 OO1164 DVNUM: MOV @RSAS, UNI TSV SAVE 
002044 012737 OOONO! 001165 MOV #401. UNCMP “SETUP TO CMP WITH UNITSV 
b02058 12/37 000000 001162 MOV 80, UNNUM PUT 0 INTO UNIT NO. 

Nee 020000 176740 BIT #81713, SHR INHIBIT TYPE OUT? 
002066 001015 BNE STTEST “YES 
002070 104402 002074 TYPE +2 * ASCIZ (15)<12>"TESTING UNIT * 
002114 042737 | 001170 BIC BBITIS,ONCEE § :CLEAR ERROR FLAG 
Q0e122 033737 O01166 001164 STTEST: BIT UNCMP, UNITSV  :IS THIS DRIVE ON THE SYSTEM 
002130 001510 BEQ TRYNX - NO 
002132 013777 OO1162 176742 MOV UNNUM ORSCS2 ; YES PUT UNIT # INTO CS2 
0320140 022777 000000 176760 35: CMP 80, aRSOT ‘IS THIS A RSO3? 
002146 OO14S4 _ BEQ 1$ YES 
002150 Oe2777 000001 176730 CMP 81, aRSDT -IS IT A RSO3? 
002155 OO145D BEQ $ : YES 
002160 022777 OOOO0N 176740 CNP #4, ARSDT “RSO3LA? 
002! 66 O19 BNE TRYNX *NO 
002170 005737 001236 TST LAFLAG 1ST TIME 
002174 OO104! BNE 1S : NO 
002176 020000 176622 BIT #81713, aSWR - INHIBIT TYFEOUT 
ogeen4 001061 BNE 4§ “YES 
002206 104402 O02212 TYPE +2 * ASCIZ (15><12> 
pueel® 01 001162 MOV UNNUM, - (6) PUT UNNUM ON STACK 

i TYPE? ECE TS 1S A RSOGLA WILL GEeT IT LIKE A RSOS"1S) (12 + ; - (15)<1la> 
pS eos neces 176520 15S: BIT bait13, asur tnetatT THRE ont? 
002306 001020 BNE 4§ “YES 
002310 032737 100000 001170 BIT #BITIS,ONCEE = ;ANY ERRORS? 
002316 OO1404 BEQ S$ : NO 
002320 104402 002324 - TYPE ,. 42 >. ASCIZ (15>(12><12> 

002330 013746 001162 MOV UNNUM, - (6) PUT UNNUM ON STACK 
Peel 104406 TYPES sTYPE STACK IN OCTAL - SUPRESS 

104402 000040 TYPE 40 “TYPE SPACE 
002342 042737 100000 001170 BIC RBITIS,ONCEE § :CLEAR ERROR FLAG 

K; QOOEDS 4g: BR NOWGO ‘NOW TEST 
BC 000020 001146 TRYNX: BIT #BIT4, FLAG3 ; 

002360 001074 BNE DONEE : NO 
Oe 3b¢ 001166 1S: ASL UNCMP *CHECK NEXT BIT FOR DRIVE 

1] BCS CHCKDV ‘DID WE TEST ANY REG? 
002370 005237 MUilbe INC UNNUM “INC UNIT & 
002374 000652 BR STTEST “CHECK FOR NEXT DRIVE 
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000091 
925404 
000001 

: 
WS
 

001170 

001166 

176400 

001166 

001236 

176174 

176162 
176164 

176140 

CHCKDV: BiT 88170, , ONCEE DID WE TEST ANY DRIVES? 

Bre #06600, uNcrP EYES HE PIOLTRSIOA BRIVE ces 
CLR NNUN ANY AS BITS THUS DEFAULTS TO 
BIT WB1T13, aSuR ; INHIBIT TYPE OU 
BNE. 4§ : YES 
MOV UNNUM, - (6) PUT UNNUM ON STACK 
TYPES i YPE STACK IN OCTAL - SUPRESS 
TYPE 40 ; TYPE SPACE 
TYPE +2 ASCIZ <15)<12>"COULD NOT FIND DRIVE WILL TEST DRIVE O 
MOV bi, UNCMP SETUP TO TEST UNIT O 
HALT WAIT 

4S: BR NOWGO TEST ORIVE 0 
DONEE: MOV 8-1, LAFLAG s SET LA FLAG DRIVE IDENTIFICATION 

IMP DONE GET OUT 

;THIS TEST IS DESIGNED TO TEST THE ABILITY OF RESET 
>TO CLEAR ALL THE RH ANO RS REGISTERS 

NOWGO: BIS 8BITO, ONCEE ;SET FOUND DRIVE FLAG 
MOV TIMES: TIMSV TIME 
MOV #1, TIMES ‘ONLY TEST ONCE 

SEELEY EERE EEE eS 

TEST 1 RESET TEST FOR REGISTERS 
jERREREYRERDREEEEHAERERERIDESSAOONSESESHESESERDERSSOTEREUSEAEEHEENERERIONE 

l: 
en) 8340, aePS ;LOCK OUT _INTERUPTS 

UNNUM. IRSCS2 OAD UNIT NO. 
;SET ALL 

MOV #1 ;ORSBA =; POSSIBLE R/W 
MOV 8177777, 0RSDA BITS IN THESE REGISTERS 

77777, 
MOV 8177777, IRSWC 
MOV #177737, aRSCS2 
RESET ;CLEAR ALL BITS IN ALL REG. 

-TEST RSCS2 FOR CLEARED BITS 

CHP #100, aRSoS2 i010 THESE BITS GET CLEARED? 

HLT eso *(417) SHOULD BE CLEARED IN CS2 
MOV UNNUM. @RSCS2 ss : PUT @ OF UNIT IN TEST IN CS2 
CMP #10600, @RSDS i18 DPR AND MOL SET? 

HLT ibs "NO WHY NOT? 

TEST CONTROL AND STATUS REG 1 
CMP #4200, RSCS! ;010 THE READY BIT SET? 
BEQ +4 ; 
HLT iCS1 ;READY SHOULD BE SET 
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TST 

005777 
001401 
104020 

00$777 
061401 
104004 

00S777 
001401 
104002 

032777 
001401 
104220 

022777 
001401 
104010 

005777 
001+61 
104100 

HO3 
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RESET TEST FOR REGISTERS 

; TEST BUS ADDRESS REGISTER 

176136 

176130 

176124 

000077 

177777 

176072 

176122 

176070 

TST dRSBA ;1S BA REG. CLEARED 
BEG +4 -YES 
HLT 'BA ;SHOULD BE 0 

; TEST DISK ADDRESS REGISTER 

TST dRSDA 1S DA CLEARED 
BEQ +4 ;YES 
HLT !0A ;SHOULD BE 0 

; TEST ERROR REG RSER 

TST JRSER ;DID RSER CLEAR? 
BEQ +4 ; YES 
HLT 'ER *BITS(15701S) SHOULD BE CLEARED 

; TEST RS MAINTENANCE REGISTER 

BIT 877 , JRSMR ;DID THESE BITS GET CLEARED 
BEQ . +4 sYES 
HLT 'MR ;BITS(77) SHOULD BE 0 

; TEST WC REG IT SHOULD NOT CHANGE 

CMP 8177777, aRSWC ;DID IT CHANGE? 
BEQ +4 >NO 
HLT 'WC sRESET SHOULD NOT MODIFY RSWC 

s TEST RSAS 

TST JRSAS ;IS_REG CLEAR 
BEG +4 ;YES 
HLT 'aS ;NO 
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1178 
1179 
1180 
1181 003030 

ae He 
1185 OQ0304%6 
1186 003054 
1187 003062 
1188 003070 
1189 003076 
1190 003104 
1191 OO3112 
1192 003120 
1193 003126 
119% 003134 
1195 003142 
1196 003150 
1197 0031S2 
1198 903154 
1199 003162 
1e00 003170 
1201 00317e 
1e0e 
1203 
1e04 003174 
1e0S 003200 
1e06 O03e20e 
1207 
1208 
1209 
1e10 O03e04 
lell 003210 
lele OO32le2 
1213 
1214 
1215 
le16 003214 
lel? QO3e2e 
1218 
1219 
1220 
le2l 003226 
leee 003234 
le23 003236 
1224 
1225 
lech 
lee? 003246 
1228 003250 

TSTe 

104400 

12737 
13777 

032777 
001401 
104002 

032777 
001401 
104220 

022777 
001401 
104010 

RSi1-RSC3 MAINTENANCE MODE DIAGNOSTIC 
103 

MACYL1 27(732) 
TEST CLEAR BIT IN CS2 ON ALL THE R/W BITS 

oF RRRERELERE REEL E EELS SARS SE RARE LEAS AE RLRAE REESE REE REARS FERELE EERE RESALE 

TEST CLEAR BIT IN CS2 ON ALL THE R/W BITS 
MIiieiiCrtirtriititiiititiitttietritiiitttitiiiitiiitisttretteteeteettite. 

175706 

175700 

177777 

000077 

177777 

‘TEST 2 

tst2: SCOPE 

177776 TTAGG: MOV #340, a8 
176034 MOV UNNUM, aRSCS2 
176024 MOV 843576, aRSCS1 
176020 MOV #20417" aRSCS2 
176016 MOV 817777? , aRSBA 
176012 MOV #177777, aRSDA 
176016 MOV 8177017, aRSER 
176010 MOV 8177777, 3RSOB 
175764 MOV 8177777, aRSWC 
175754 MOV #20417, aRSCS2 
175770 MOV 871, aRSMR 
175740 MOV #40; aRSCS2 
175732 CHP #190, aRsCS2e 

HUT itdo 
175720 MOV UNNUM, aRSCS2 
17571C BIT #173577, aRscs! 

BEQ 
HLT itd) 

-TEST BUS ADORESS REGISTER 

TST aRSBA 
BEQ +4 
HLT ‘BA 

-TEST DISK ADDRESS REGISTER 

TST 3RSDA 
BEQ +4 
HLT iBA 

-TEST ERROR REG RSER 

175672 BIT #177777, ORSER 
BEQ 
HLT itr 

-TEST RS MAINTENANCE REGISTER 
175670 BIT #77, SRSMR 

BEQ +4 
HLT iM 

“TEST WC REG. IT SHOULD NOT CHANGE 
175636 CMP 8177777, ARSWC 

BEQ +4 
HLT IWC 

25-SEP-76 10:44 PAGE 35 

s LOCK OUT _INTERRUPTS 
;LOAD UNIT NO. 
:SE ALL 

: POSSIBLE 
REGISTERS 

;CLEAR ALL BITS 
:DIO THE RIGHT BITS CLEAR? 
= YES 
(417) SHOULD BE CLEARED IN CS2 
:GET ORIVE NUMBER 
;D1D ALL BITS GET CLEARED 
; YES 
NO, ALL BITS SHOULD BE O 

i 15 BA REG. CLEARED 

:SHOULO SE 0 

j15_0R CLEARED 

-SHOULD BE 0 

ives THESE BITS GET CLEARED 

;BITS(157015) SHOULD BE CLEARED 

jO10 THESE BITS GET CLEARED 

>BITS(77) SHOULD BE O 

;DID WC CHANGE 
:NO 
WHY OID IT CHANGE? 
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SET AND CLEAR ALL REGISTERS 

s RERREREEERE REL EERE A SERA RELA ERASE ERARARRLAAERASSAE RRA SL RRRARERS SE SRRERSRERS 
;TEST 3 SET AND CLEAR ALL REGISTERS 
jHHEERRADOUDUAEEEEEEAAHSHEAAVERREOSEREELOSEREOHSERRERESABEREEEEAEEEROIOES 

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

CLRDK ;CLEAR ALL RS REG 
001172 OeS4O4 MOV TIMSV, TIMES GET TIME 
003576 175606 MOV #3576,0RSCSI = :SET DISK FUNCTION BITS 
007776 175600 CHP 07776, aRscs! j ARE THESE BITS SET? 

HLT itd) ‘SHOULD = 3776 
002524 175566 MOV #2524, 9RSCS1 SET THESE BITS 
006724 175560 cHP 6724, aRSCS1 iI THEY SET 

HLT ite) *SHOULD BE 2725 
0010S2 175546 MOV #10S2,aRSCS1 SET THESE BITS 
00S2S2 175540 chp wSebe, aRscSl i; ARE THEY =? 

HLT ids + SHOULD = 1252 
TST4¥: SCOPE 
-CLEAR THE FUNCTION BITS 

043576 «175524 MOV #43576, 9RSCS1 SET DISK FUNCTION BITS 
175520 CLR aRscs!’ 
004200 175512 chp #4200, aRSCs! 118, THE READY BIT SET 

HLT itdy *RSCS1 SHOULD = 4200 

g ME EH MEH HE HEE HH HE HE EE EEE ERAS RE EEE EEE RARER AAA L EERE REALE ES 

“TEST S TEST RSCS2 
TET TTT TET TTT TTT T TT TT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TEE TTT TTT 

tSTS: SCOPE 

RESET sCLEAR WORLD 
000100 175476 CHP #100, arscse i010 THEY CLEAR? 

HLT ied NG 
021037 175464 MOV #21037, aRSCS2 ;SET BITS 210i7 
021137 175456 CHP #21137, raRSCS2 3010 THESE BITS GET SET 

175450 MOV JRSCS2, BAD 
021137 MOV 821137,G00D sWHAT CS2 SHOULD = 

HLT -CS2 = BAD GOOD = CORRECT ANS 
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DCRSEC.P11 TSTS SCSe TEST 

1274 OO344O 012777 020025 175434 1S: MOV w20025,dRSCS2  ;SET THESE BITS 
1275 OO3446 022777 Oe0125 175426 CMP #20125, aRSCS2 ;DI0 THESE BITS GET SET 
1276 DOWNS O40} BEG YES 
1077 S 1042 HLT igo *NO.CS2 SHOULD = 20125 
1078 OO360 O12777 oOO0012 175414 MOV #12. aRSCS2 “LOAD THESE BITS 
1079 003465 020777 OO0lle 175406 CMP #112, aRscse ‘DID THESE BITS GET SET IN 7S2 
1e80 003474 901401 BEQ “YES 
1281 003476 104200 HLT ito “BAD = CS2 GOOD = CORRECT ANS 
1e82 003500 012777 177777 175374 MOV #-1, aRSCS2 ;SET BITS 
1°83 003506 077 175370 CLR arstse -CLEAR THEM 
1284 003Si2 G22777 000100 175362 CoP #100, IRSCS2 DIO CLEAR WORK 
1285 003520 OO14O1 BEQ +4 :YES 
12°86 003522 1 HLT iCSe *R/W BITS DID NOT CLEAR 
1287 0035e% 013777 OOllb2 175350 MOV UNNUM, @RSCS2 ss :GET _ UNIT 
1288 003532 104400 TST: SCOPE 
1289 -CAN WE SET ALL THE RSBA BITS 

1091 003534 012777 177777 175344 MOV 8177777,3RSBA  ;SET THE BITS 
1e92 003542 022777 177776 175336 CMP #177776, JRSBA ;DI0 THEY SET 
1293 0035S0 OO1401 BEQ +4 * YES 
1294 0035S2 104020 HLT iBA *BITS 17776 SHOULD BE SET 
1295S O03S54Y 012777 125252 175324 MOV #125252, 9RSBA  :SET THESE BITS 
129 O03S62 022777 126eS2 175316 CMP wiesese, dRSBA ; ARE THEY = 
1297 003570 OO14Cl BEQ - YES 
1298 003572 104C70 HLT iba *SHOULD BE 125252 
1299 003574 012777 OS2524 175304 MOV #52524, ORSBA jSET THESE BITS 
1300 003602 022777 052524 175276 CMP WbeSe4, @RSBA =; ARE THEY = 
1301 003610 OO1401 BEQ YES 
1302 003612 104020 HLT iba *SHUULO BE S2S24 

1304 003614 104400 TST7: SCOPE 
1308 -FLOAT A 1 THROUGH RSBA 

1307 003616 012701 000002 FLOTBA: MOV #2, G00D “GET A 2 
1308 003622 pogest CLC CLEAR CARRY 
1309 003624 010177 175256 1S: MOV GOOD, @RSBA SFLORT NUMBER 
1310 003630 O01770u 175252 MOV JRSBA, BAD GET BA 
1311 003634 020100 CMP G00D, BAD “COMPARE BA 
1312 003636 001401 BEQ >BA CORRECT 
1313 003640 104000 HLT *BAD=BA GOOD=CORRECT ANS 
1314 O03642 006101 ROL GooD ;ROTATE NUMBER 
1315 OO3644 103367. BCC 1S ‘LOOP TILL DONE 
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TEST RSCS2 
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TST10: SCOPE 

;CLEAR THE RSBA REGISTER 

177777 175230 MOV #177777, 9RSBA ;SET RSBA EQUAL TO ALL ONES 
175224 CLR dRSBA 
175220 TST JRSBA -TEST FOR BITO SET IN RSBA (READ ONLY BIT) 

BEQ +4 “YES 
HLT "BA “NO 

TST11: SCOPE 

;CAN WE SET ALL BITS IN RSWC REGISTER 

177777 175202 MOV #177777, 9RSWC  ;SET WC BITS 
177777, 175174 CMP #177777, aRSWC SARE ALL BITS SET 

BEQ +4 “YES 
HLT tC “NO 

125252 175162 MOV #125252, 9RSWC ; SET THESE _ BITS 
125252 175154 CHP tiebese, aRSWC BRE THEY 

HLT inc *SHOULD BE 125252 
052525 175142 MOV #52525, 9RSWC =: SET _ THESE BITS 
052525 175134 cH bebes, ORSWC ARE THEY = 

HLT ine “SHOULD BE 152525 
TSTl2: SCOPE 

;FLOAT A 1 THROUGH RSWC 

000001 FLOTWC: MOV #1, GOOD -GET AL 
CLC CLEAR CARRY 

175114 1S: MOV GOOD, IRSWC FLOAT NUMBER 
175110 MOV aRSwc, BAD “GET WC 

CMP 3600-880 “COMPARE WC 
BEQ +4 *WC CORRECT 
HLT * BAD=WC GOOD=CORRECT ANS 
ROL Good *ROTATE NUMB 
BCC 1$ LOOP TILL BRE 
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OZRSEC.P11 TSTS —-* TEST RSCSe 

1354 -CLEAR THE WORD COUNT REGISTER 
1358 004006 104400 tSTI3: SCOPE 

1357 OC4O10 012777 177777 175066 MOV 8177777, dRSWC SET RSWC REGISTER EQUAL TO ALL ONES 
1358 OO04C16 005077 175062 CLR JRSWC 
1359 OO4Gee 005777 1750S TST aRSWC -DID ALL BITS GET CLEARED 
1360 004026 901401 BEQ +4 “YES 
1361 004030 104010 HLT nWIC = NO 
1362 004032 104400 TST14: SCOPE 

1364 -CAN WE SET ALL THE BITS IN THE RSDA REGISTER. 

1365 OO4034 012777 177777 175046 MOV 8177777,aRSDA  ;SET ALL BITS 
1367 OO4O042 020777 177777 175040 CMP 8177777, aRSDA ARE THE BITS SET 
1368 OO40SO OO!4O! BEG +4 ;YES 
1369 OO40S2 104004 HLT iA *NO 
1370 OO40SH 012777 125252 175026 MOV #125252, 9RSDA  :SET THESE BITS 
1371 OO4O062 022777 125252 175020 CMP tiesebe, aRSDA ; ARE THEY = 
1372 004070 OO14O1 BEQ YES 
1373 004072 104004 HLT iba “SHOULD BE 125252 
1374 012777 OS252S 175006 MOV 852525, 9RSDA  ;SET THESE BITS 
1375 004102 022777 052525 175000 CMP 5ebe5, JRSDA ; ARE THEY = 
1376 O04110 OO!4O! BEQ - YES 
1377 OO4ll2 104004 HLT iba ‘SHOULD BE S2525 
1378 004114 104400 TST1S: SCOPE 

1380 :FLOAT A 1 THROUGH RSDA 

1382 004116 012701 OoO0001 FLOTDA: MOV #1, GOOD ;GET A 1 
1383 O04122 o0dc4i CLC >CLEAR CARRY 
1384 OO4124 010177 174760 1S: MOV GOOD, aRSDA “FLOAT NUMBER 
138S 004130 017700 174754 MOV JRSDA, BAD “GET DA 
1386 004134 020100 CMP GOOD, BAD ; COMPARE _DA 
1387 004136 001401 BEG . “DA CORRECT 
1388 004140 104900 HLT “BAD=DA GOOD=CORRECT ANS 
1389 OO4142 006101 ROL GooD ‘ROTATE NUMBER 
1390 O04144 103367 BCC 1$ “LOOP TILL DONE 
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004276 

104400 

012777 

RSi1-RSQ3 MAINTENANCE MODE DIAGNOSTIC 
TEST RSCS2 

177777 =—17473e2 
174726 
174722 

177017 
177017 

17471e 
174704 

174672 
174664 

o00001 
000001 

174650 
174642 

0S200S 
052005 

174626 
174620 

1eS0le 
lesOle 

NO3 
MACY11 27(732) 

,CAN WE CLEAR THE RSOA REG. 
: SCOPE tST16 

TST17: 

MOV 
CLR 
TST 
BEQ 
HLT 
SCOPE 

#177777, dRSDA 

;SET AND CLEAR THE RSER REG. 

TSTe0: 

TSTel: 

#177017, dRSER 
#177017, dRSER 

ifR 
#1, ORSER 
#1, JRSER 
+4 
'ER 

#52005, dRSER 
#52005, ARSER 

igR 

#125012, dRSER 
Wie50le, dRSER 

igR 

25-SEP-76 

;SET RSDA TO ALL ONES 

i Yee FOR ZERO RSDA 

SANS SHOULD BE 0 

;SET THESE BITS 
:DI THEY SET 

;RSER SHOULD = 157017 
:A MOVB INST 
j SHOULD MODIFY COMPLETE WD 

;SET THESE BITS 
:bID THEY SET 

:ER SHOULD = S2005 

;SET THESE BITS 
;DID THEY SET 
; YES 
ER SHOULD = 105012 

10:44 PAGE 40 
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i 004300 104400 

1426 004 012777 
1427 004310 00S077 
1428 OO4214 00S777 
1429 004320 001401 
1430 O043e2 104002 
1431 OO43e4 104400 
143e 
1433 
1434 
143S QOON32 012777 

RB Bee fuse 
1438 QOON3S0 ud2737 
1439 OONZ>6 001401 
1440 004360 104220 
eat OO4362 104400 

1443 OON364 012777 
L444 =004%372 005077 
1448S 004376 032777 
1446 OO4W4HO4 001401 
1447 OO440R 104220 
ws OOW4I0 104400 

ne Bu 
1%5e OO44C6 bora? 
1453 OOYHS4 022737 

2 ie a 
i SOE 104400 

1S OO44S0 ot 

Bie he 
1461 OO4472 022737 
1462 OO4SO00 001401 
1463 OO4SO2 104220 

RS1 
TES 

177017 
174600 
174574 

174604 

YSTee: 

TS7e3: 

BOY 

SLOPE 

MOV 8177017, dRSER 
CLR oPSER 
TST aRSER 
BEQ +4 
HLT ER 
SCOPE 

;SET AND CLEAR RSMR 

TSTe4: 

TSTes: 

TSTeb: 

MOV 870, aRSMR 
MOV ORSER. WORK 
gic 8177700, WORK 
CMP #70, WORK 
BEQ +4 
HLT MR 
SCOPE 

MOV 870, oRSMR 
CLR aRSAR 
BIT 877, ARSMR 
BEQ +4 
HLT IMR 
SCOPE 

MOV 850, ORSMR 

Bre al im BORK 
CMP , WORK 
BEQ +4 
HLT i MR 
SCOPE 

NOV #20, SRSMR 
MOV SRSAR WORK 
BIC 8177700, WORK 
CMP 820, WORK 
BEQ +4 
HLT ‘MR 

1-REB MAINTENANCE MODE DIAGNOSTIC MACYI1 27(732) eS-SEP-76 10:44 PAGE 41 

; SET THESE welts 
CLEAR T 
iD10 THEY CLEAR 

:SHOULD = 0 

;SET THESE BITS 
sPUT INTO WORKABLE REG 
CLEAR JUNK 

i010 THEY SET 

;SHOULD = 70 

;SET BITS 
;CLEAR THEM 
iB 10 THEY CLEAR 

‘BITS (77) SHOULD = 0 

;SET BITS 
PUT _IN WORKABLE REG 
CLEAR JUNK 
iI THESE BITS SET 

BITS (SQ) SHOULD BE SET 

;SET BITS 
; PUT NO WORKABLE REG 
:CL 
;DID THEY SET 
; YES 
MR SHOULD AT LEAST HAVE A (21) 
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TONE ON Cod, CBA, We AND fin 

jenonennucoasnoanenecasossssasssesscansesessssassscsscasadeasioccsassseses 
jTEST 27 YEST O00 BYTE JN. TRUCT Ion. ON CS] WC whit) {te 
{stssstosssonsouevesssesnesscesnenuensuesusssesccesucssesbensebucusuenusey 
$1e71 SCOPE 

BITSY: CLROK Cle tt RS REG 
MeV RAR a sj 
MOVA 8S, wtt4i if: B i 
ine Ms ee $! i Ie 1¥ LOAd’ 
tg iy 

Nive 
che sa E 

HL if ! 1C8! SHOULD 5 bb32 

1$730; SCOPE 

TCS 6c6a 1 NUMIE aaa See A i 
Ct Re See ty HA ae mR ni nite nf joe 
ald Jc fi j Gf 

my hee 1D ch come 
Ht 1LOAO BYTE DID NOT WORK 

T8131) SCOPE 

arrays 
( aati Lal, AC iD , IT Load? 

a 

t f INO WC SHOULD #177658 
VB 2 ote 

CMP Bod, alta 

AY \WC SHOULD © 177829 
T6732; G6COPE 

BITBA: iV 0.78 ee wi | fis 
| ‘ 

a: 1 Pie, wid «AR Lona? 
i 
jOA SHOULD #177682 

BROW 
i ie "4 HA 

rt aA a | be ne OED IPT 

UPC “se ee ee 
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OCRSEC.F11 TST33. TEST DATA LATE IN CS2 

5 RESRELHSERSLELESKSLALELSEAEREREARELARARSALSLARSSSRLES ELSES SRS SSERELSLELS J)
 

wl
 

ou
 

io
 

151? “TEST 33 TEST DATA LATE IN CSe 
1518 « SESLERERSSSELAEKERSSAESSRERSEESSSASESSSSAERS KESSEL SRSRSSRSRSRRESERSSASALELS 

1513 004744 104400 tS$733: SCOPE 

1sel ;D0 A READ FROM SILO: SHOULD GET DLT + TRE ERROR BECAUSE SILO IS EMPTY 

1553 OON746 104414 SILOB: CLROK -CLEAR ALL RS REG 
1524 OON7S50 017700 17414 MOV aRSD8, BAD “READ FROM EMPTY SILO 
1525 OON7S4 017700 174122 MOV ARSC 2. BAD GET CS2 
1526 004760 012701 100100 MOV #100:90,G000 §_ :GET CORRECT ANS 
1527 OON764 053701 001162 BIS UNNUM 3000 SOR CS2 
1528 004770 O20001 CMP BAD, Gb “1S CS2 CORRECT? 
1529 004772 00140} BEQ +4 ‘YES 
1530 OON774 «1048 HLT icS2 : SHOULD HAVE DLT ERROR 
153! OO4776 022777 144200 174074 CMP 8144200,aRSCS1 :DID SC AND TRE SET? 
1S32 OOSOO4 001401 BEQ +4 :YES 
1533 O05005 jowoo! HLT CS] -SC AND TRE SHOULD BE SET 
1534 005010 612777 O40000 174062 MOV aTRE ORSCS! “CLEARS ERROR BIT 
1535 O0S0I6 032777 140000 1740S4 BIT 8140000, 8RSCS1 :DI0 SC + TRE CLEAR 
153% O0S924 001401 BEQ +4 YES 
1537 Dostes Jovo01 HLT CS} ‘TRE AND SC SHOULD BE O 
1538 17700 174046 MOV aRSCS2, BAD GET CS2 
1539 005034 042701 100000 BIC 881T1S. GOOD GET CORRECT ANS 
1540 005040 020100 CMP G000, FAD *1S CS2 CORRECT? 
1541 GOSON2 001401 BEQ +4 YES 
1542 OOSO¥Y 104200 T iCS2 “DLT SHOULD BE O 
1S43 Piiiitiiiitiitititiititiiittiii iii et 

1544 TEST 34 LOAD RSOB WITH ALL ONES AND ALL ZEROS 
1545 = SEREREEREERASE ARRAS A RES RES EEE SEERA RERS ERAS RESRAR SERRA SSERSSSSRRSSEES 

oH ooso%é 104400 tST34: SCOPE 

1548 pps0sd 104414 ZERONE: CLROK >CLEAR ALL RS REG 
1549 eae? 174044 CLR ORSDB "LOAD DB WITH ALL O 
1550 005056 012777 177777 174036 MOV 8177777, aRSDB  ;LORO 0B WITH ALL ONES 
155! QOS0EN ple? 7 002000 001216 MOV #2000, WORK TIME OUT ROUTINE 
1552 12701 000300 MOV $300, 6000 “GET CORRECT FOR CS2 
1553 SUSO7e 1 OO1i62 BIS UNNUM . GOOO 
1554 1 1 173774 2s MOV ORSCS2. BAD GET CS2 
1555 005106 Oe01 CMP G000, BAD *1S IT CORRECT? 
1556 05119 01404 BEQ 3$ : YES 
1557 00511 001216 DEC WORK :TO WAIT FOR OR 
1558 O05116 O01374 2s TO SET 
1559 005120 104 HLT rc OR SHOULD BE SET 
1560 005122 1 38 CLR GO 
1561 O0S51e4 017700 173772 MOV BAD ;LOAD BAO WITH DB 

es ie be ‘hc eal: Sedlaail 
1564 ete TDHO0D HLT *COULD NOT FLOAT 0 THROUGH D8 
1565 005136 O12701 177777 MOV 8-1, G000 *LOAD GOOD WITH ANS 
1566 005142 017700 173754 MOV arsbe, BAD GET DATA FROM DB 
1567 005146 020100 CMP G00D , BAD “IS 0B CORRECT 
1568 905150 00140! BEO + ‘YES 
1569 152 104000 HLT "BAD SHOULD = 1777777 
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DIRSEC.P11 TST34 LORD RSDB WITH ALL ONES AND ALL ZEROS 

1570 005154 104400 TST3S: SCOPE 
1571 : TEST FOR 6& LOCATIONS IN SILO PUT COUNT IN EVERY LOCATION 

1573 005156 104414 SILO:  CLROK CLEAR ALL RS REG 
1574 00S5i60 00S001 CLR RI “CLEAR COUNTER 
1575 605162 O0S20! 1S: INC Ri SINCREMENT COUNTER 
1576 OO0S164 910177 173732 MOV R1, aRSOB ;LOAN STLO | 
1577 005170 bee70} 000102 CNP #66. ,R1 ‘LAST LOC. YET? 
1578 O0S1™ 0013 BNE 1$ *NO LOOP AGAIN . 
1579 005176 01270! MOV 8200, GOOD GET CORRECT ANS FOR cS2 
1580 O0Se02 053701 001162 BIS UNNUM GOOD 
1581 017700 173670 MOV ORSCS2 BAD GET CS2 
1582 00S 100 CMP GOOD, BAD “1S CS2 CORRECT? 
15839 O0Se!14 001401 BEQ +4 “YES 
1584 O0S216 104200 HLT 1CS2 -OR SHOULD BE 1 
1585 O0S2e0 O0S00! CLR &500 ‘CLEAR LOCATION COUNTER 
159% OUS222 005201 2s: INC GOOD =ADD 1 TO IT 
1587 O0S224 022701 000103 CMP 867. , GOOD “LAST LOC YET? 
1588 005230 O0140S BEQ 3$ YES 
1S°9 005232 017700 173664 MOV aRSDB, BAD “GET LOC FROM DS 
1590 005236 0°0100 CNP GOOD, BAD -D0 LOCATIONS MATCH? 
1531 O05240 001770 BEQ ‘YES 
1592 O0Se42 104000 HUT “CAN NOT MATCH 66 LOCATIONS 
1593 OOSO4WN 032777 000200 173630 3S: BIT #80R, IRSCS2 -IS OR O 
159% O0052S2 OCI401 BEG +4 tYES 
1595 O052eS4 104200 HUT icSe “OR SHOULD BE 0 

159? :NOK PUT 67 WORDS INTO SILO AND CHECK FOR DLT ERROR 

1539 00S2S6 005001 CLR R} ;CLEAR COUNTER 
1600 005260 905201 us: INC Ri :ADD 1 TO COUNT 
1601 O0Seb2 O10177 173634 MOV R1, aRSOB *PJT INTO COUNTER 
1602 005265 022701 000103 CNP 867. , RI ;OONE YET? 
1603 005272 401 BEQ +4 : 
1S04 005274 1 BR 4g *NO DO AGAIN 
1695 005276 032777 100000 173576 BIT #DLT, aRSCS2 "DID DATA LATE SET? 
1606 005304 001001 BN +4 iYES 
1607 104200 HL icS2 ‘DLT DID NOT SET 

1603 =DOES SILO CHANGE WITH 67TH WORD: IT SHOULD NOT 

1611 005310 017700 173606 MOV aRSDB. BPN :GET 1ST WO FORM SILO 
1612 005314 012701 Oc000! MOV 81 GOOD “CORRECT ANS OF SILO 
1613 005320 Oe0100 CMP GOdD, BAD "IS SILO GOOD 
1614 005322 001401 BEQ +4 ‘YES 
1615 0053204 104000 HLT *SILO SHOULD NOT HAVE MOVED 
1616 O0S3e¢6 104400 TST36: SCOPE 
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MACYI1 e7(732) 25-SEP-76 19:44 PAGE 45 
LORD RSDB WITH ALi ONES AND ALL ZEROS 

;FLOAT A 1 AND A O THROUGH THE SILO 

OCO001 
173856 

177776 

173836 

000001 
173520 

177776 
173474 

173350 

SILOFL: CLROK 
ELC 
MOV 81. GOOD 

1S: MOV GOOD, aRSDB 
ROL G00 
BCS _+4 
BR iS 
MOV #-2,G00D 
SEC 

3S: MOV GOOD, aRSDB 
ROL GOOD 
BCS 3$ 

-NOW TEST OUTPUT 
CLC 
MOV #1, GOOD 

2s: MOV aRS08 , BAD 
CMP G000, BAD 
BEQ +4 
HLT 
ROL GOOD 
BCS it 
BR es 
MOV 8-2, G000 

4S: MOV 3RSHB, BAD 
CMP GOOD, BAD 
BEQ +4 
HLT 
SEC 
ROL G000 
BCS 4§ 

;TEST INTERRUPT IN THE RH11 
;BY MOVING 300 INTO RHCS] 
3038383 a HEHEHE HIE EEE 

TEST INTERRUPT IN RH11 
= 9636 SESE EAE SE 0-3 HE AE A 0 3 9 9 9 9 a a A 9 a a a a 
;TEST 37 

+ST37: SCOPE 
INT: CLROK 

MOV 
MOV 
MOV 
MOV 
MOV 

1S: DEC 
BNE 
HLT 
IMP 

PGTRAP: CMP 
CMP 
BEQ 
HLT 

INTDON: 

8PGTRAP, ARSVEC 
8340, ARSVCPS 

'CS1 
INTDON 
(6)+,(6)+ 
#4200, SRSCS! 
+4 

ICS} 

;CLEAR ALL RS REG 
;CLEAR CARRY TO FLOAT AO 
;GET UP DATA FOR INPUT TO SILO 
i LORD D8 
>SHIFT BIT 
i DONE YET SHIFTING” 

-SET ALL ONES 
SET CARRY TO ROL 
-LOAD SILO 
;SHILT 0 
sLOOP TILL DONE 

;CLEAR CARRY 
;CORRECT ANS 
;GET DATA FROM 0B 
;1S D8 DATA GOOD? 
3 YES 
;08 COULD NOT BUBBLE CORRECTLY 
;SETUP FOR NEXT ANS 
i DONE YET? 

-SETUP FOR ANS 
GET DATA FROM DB 
1S 1 CORRECT? 

:DB_ WRONG 
*SET CARRY TO ROL 
;SETUP_FOR NEXT ANS 
;LOOP TILL DONE 

;CLEAR ALL ERRORS 
;SET UP VECTOR 
;SET TRRE PS 
;SET PS AT PRIORITY 4 
; THIS SHOULD CAUSE A TRAP 
; SETUP LOOP 
sDEC LOOP SHOULD 
; INTERRUPT BEFORE LOOP IS DONE 
;SHOULO NEVER GET HERE 
:GET OUT 
s TRAP OK 
i010 IE CLEAR? 

*IE SHOULD BE CLEARED 
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OZRSEC.P11 TST4Q MAINTENANCE TIMING TEST 

1671 5 RHLAEERELELSAELELHLA ESA SAA SEERERERAELESSRERASSAAAPERSSRRSHE RASH AR RASS S 

1672 “TEST 40 MAINTENANCE TIMING TEST 
1673 WITTITittiTiiitiiiiiiiiiiitir rity 

1674 o0ss34 1c44oc tST40: SCOPE 

1676 -MODULE TESTED cO92 
1677 -THE FOLLOWING TEST ON THE RSO3 DISK IS A SINGLE-STEPPED 
1678 “MAINTENANCE MODE TEST ON THE RSO3 TIMING LOGIC. THE ACTUAL 
1679 "DISK SURFACE IS SUBSTITUTED BY THE MAINTENANCE RESISTER--1- E. 
1680 THE PROGRAM WILL SUPPLY. ALL “DISK CLOCK" PULSES TO DRIVE THE 
1681 “TIMING LOGIC. Wg BRE ESTING THe NTIRE_T ING TRACK LOGIC, INCLUDING INDEX, 
1682 "PULSE FUNCTION, RESYNC * COUNTERS, 

1684 -PUT DRIVE IN MAINTENANCE MODE 
1685 005536 104414 ARTIME: CLRDK ;CLEAR 0 DRIVE REGISTERS 
1686 005540 052737 001040 001170 BIS 81040, ONCEE 
1687 095546 104430 MRIND - SEND INE. PULSE TO MR REG 
1688 00S5S0 104420 MRCK :CHECK MAINTENANCE REG FOR 
1689 095552 022701 22701 : 22701 
1690 OOSSSHY 104424 MRINT ‘INIT MAINT MODE (CLEAR MRSP) 
1691 “BY SENDING 2 CLOCK PULSES 
169 O0SSS6 104430 MRINO :SENO MAINT INDEX PULSE 

1694 O00SS60 104420 MRCK ;CHECK MAINT REG TO 
1695 005562 022701 22701 ‘EQUAL 22701 
16% 005564 104000 HLT *MR=BAD GOOD=CORRECTIONS 
1697 * COULD NOT INITIALIZE MR REG 
1698 s INDEX PULSE SHOULD CLEAR LOOK-RHEAD RE 

1700 O0SS66 005777 173326 TST @RSLA ;15_RSLA CLEARED 
1701 005572 001401 REQ +4 YES 
1702 005574 104224 HLT iNRILA *RSLA SHOULD BE CLEARED 
1703 WITH THE INOEX PULSE 

1705 sPERFORM MAINTENANCE CLOCK OPERATION 512 TIMES TO 
1706 PROVIDE CLOCK TO STEP TIMING THRU RESYNC PERIOD 
1707 IF SECTOR PULSE IS ASSERTED DURING THIS LOOP 
1708 CHECK SECTOR BOUNDARY COUNTER AND E12 

1710 005576 012737 001000 001204 MOV #512. , REPT 
1711 OOS6O4 104446 MRTIML: MCLKI - CLOCK MAINT REG WITH AN 11 
171 104420 MRCK CHECK MR REG TO 
171 eesti 032711 32711 ; EQUAL 32711 
1714 005612 104000 HLT “MR = BAD GOOD = CORRECT ANS 
171S O0S514 Hanes MCLKO “CLOCK MR WITH A I 
1716 O0S616 | MRCK CHECK MR TO 
1717 005620 022701 22701 “EQUAL 22701 
171 bosbee 194009 HLT *BAD=MR REG GOOD=CORRECTIONS 
171 005337 001204 DEC REPT 15 THE LOOP DONE YET? 
1720 005630 001365 BNE MRT IMI : NO=L.OOP 
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OZRSEC.P11 TSTYQ = MAINTENANCE TIMING TEST 

1721 ;RETER ONE MORE CLOCK, SECTOR PULSE SHOULD BE ASSERTED 
igs IF NOT, CHECK SECTOR BOUNDARY COUNTER, SECTOR BOUNDARY FF (E21) AND 212 

7 
1724 O0S632 10444E MCLK1 ;CLOCK MAINT REG WITH AN 11 
1725S OOSESY 104420 MRCK CHECK MR REG T 
17 005536 03231) 3e311 ;EQUAL 32311 
17. 005640 104000 HLT ;MR=BAD GOODsCORRECTIUNS 
17e8 O0S642 104450 MCLKO “CLOCK MR WITH A I 
1729 O0S644 104420 MRCK j CHECK MAINT REG 
1730 00564 022301 22301 ;T0 EQUAL 22301 
1731 005650 104000 HLT ;MR=BAD GOOO-CORRECT ANS 
1732 O00S6Se 005777 173242 TST aRSLA DOES LOOK AHEAD REG=0 
1733 005656 001401 BEQ MRTe ; YES-CONT 
1734 005660 1042e4 HLT 'MRILA LOOK AHEAD REG SHOULD=0 
1735 ;PERFORM MAINTENANCE CLOCK operation 40 TIMES TO PROVIDE 
17% ;CLOCK PULSES TO STEP THRU 1ST SECTOR PRE-AMBLE AREA 

1738 O0S66e 005002 MRTe: CLR Re ;CLEAR Re FOR SECTOR COMPARE WITH LA REG 
1739 0056564 012737 900050 001204 MOV #40. ,REPT 40 CLOCKS 70 STEP THRU PRE-AMBLE 
1740 O0S67e 104446 MRTCA: MCLKI “CLOCK MR v.sTH AN 11 
1741 Q0S874 104420 MRCK : CHECK pala REG 
1742 00S676 033711 33711 j EQUAL 3371 
1743 005700 104000 HLT ;MR = BRO 400 = CORRECT ANS 
1744 Q0S7De 104450 MCLKO ;CLOCK MR REG WITH A 1 
1745 104420 MRCK ;CHECK AR 
1746 005706 023701 23701 ;TO EQUAL 23 
1747 005710 104000 HLT ;MR = BAD GOOD = CORRECTANS 
1748 O00S71le 005337 001204 DEC REPT ; REPEAT 
ia 005716 001365 BNE MRTCA ;LOOP 40 TIMES 

1751 ; SUPPLY CLOCKS TO STEP THROUGH THE DATA AREA IN THE SECTOR 
i7S2 O0S720 012737 O02e200 001204 MOV #18.#64.,REPT  ;18 CLOCKS PER DATA WORD 
1753 O0S726 104446 MRTCB: MCLKI CLOCK MR WITH AN 11 
1754 005730 104420 MRCK CHECK MAINT REG 
1785 005732 033711 33711 :TO0 EQUAL 33711 
1756 005734 104000 HLT “MR = BAD GOOD = CORRECT ANS 
1757 005736 104450 MCLKO : CLOCK MR REG WITH 
1758 OOS74O 104420 MRCK CHECK MR REG 
1759 O0S742 023701 23701 ;T0 EQUAL 23701 
1760 005744 104000 HLT Rene GOOD=CORRECTANS 
1761 O0S746 905337 001204 DEC REPT REPEAT 
{762 O00S7Se 001365 BNE MRT2B : LOOP 
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RS11-RSC3 MAINTENAN E RODE DIAGNOSTIC MACYII 27(732) 25-SEP-76 10:44 PAGE 48 
T04 

MAINTENANCE TIMING 

099e14 001204 

001204 

oo0000 173060 

004000 

000100 
173032 

;SUPPLY ENOUGH MAINT CLOCKS TO STEP THROUGH THE CRC AREA 
;AND THE DEAD BAND ON THE SECTOR 

MOV #140. ,REPT ;AMOUNT OF CLOCKS TO END OF SECTOR 
MRT2C: MCLK1 CLOCK MR WITH AN 11 

MRCK CHECK MAINT oREG 
33711 :T0 EQUAL 33711 
HLT MR = BAD GOOD = CORRECT ANS 
MCLKO ; CLOCK MR REG WITH A 1 
MRCK CHECK MAINT REG 
23701 ;10 EQUAL 23701 
HLT ;MR= BAO GOOD=CORRECT ANS 
DEC REPT : REPEAT 
BNE MRTeC : LOOP 
MCLK1 >CLOCK MR REG WITH 11 
MRCK :CHECK MR REG 
33711 i19 EQUAL 33711 
ULT “MR = BAD a000" = CORRECT ANS 

sONE MORE CLOCK SHOULD CAUSE sector PULSE 
-IF NOT, CHECK E16-6 

MCLKO sCLOCK MR WITH A 1 
MRCK *MAINT REG SHOULD 
23701 “EQUAL 23701 
HLT *MR=BAD GOOL=CORRECT ANS 
MCLK1 ;CLOCK MR WITH AN 11 
MRCK ‘CHECK MAINT REG 
32311 i SHOULD EQUAL 32311 
HLT MR=BAD GOOD=CORRECT ANS 

;LOOK-AHEAD REGISTER SHOULD NOW POINT TO SECTOR 1 (OR 4000 IF INTERLEAVEU) 

CMP 80, SRSDT ; INTERLEAVED? 
BEQ 3$ = NO 
ADD #4000, R2 : YES 
BR 2s ;CONT 

3S: ADD $100, R2 INCREMENT SECTOR COMPARE 
2s: CMP Re, aRSLA “LA REG SHOULD=100 

BEQ 1s’ "LA IS CORRECT 
HLT TARILA “LA SHOULD=100 
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RS11-RSO3 MA 
MAINTENANCE 

009076 
002465 

001204 

001206 
001204 

172762 

001170 

001170 

901170 

001204 

WN ANGE £ MODE DIAGNOSTIC 
JO4 

MACY11 27(732) 25-SEP-76 10:44 AGE 49 

;REPEAT NEXT STEPS 62 TIMES. LOOK-AHEAD REGISTER SHOULD INCREMENT 
:T0 SHOW NEXT SECTOR. CHECK- FOR L BEC TORR Raye S NOT 
SINTERLEAVED, LA = 200,300, ETC. IF DRIVE J ITE LEAVE 
LA = 100, 4100, 200, 4200’ETC. SEE SERVICE MANUAL FOR DETPILS. 

1$: MOV #62. REPTI 
MRT3: MOV $1333. , REPT 
38: MCLKB “CLOCK MR WITH A 1 AND A 11 

DEC REPT STEP THROUGH 
BNE 3$ : SECTOR 
MCLKO -CLOCK MR WITH A 1 
MRCK “MAINT REG 
22701 ‘SHOULD EQUAL 22701 
HLT MR BAD GOOD=CORRECT ANS 
MCLKI 1 MORE CLK ASSERTS SECTOR PULSE 
MRO ‘MAINT REG SHOULD 
32311 *EQUAL 32311 
HLT *MR=BAD GOOD=CORRECT ANS 
CNP #0, IRSOT ; DRIVE INTERLEAVED? 
BEQ 6S = YES 
BIT #B1T9, ONCEE "DO I SET 4000 
BEQ 4§ -OR CLEAR IT IN RSLA 
BIC #8179, ONCEE 
SUB #4000; Re 
BR 6$ 

4g: BIS #8179, ONCEE 

Be ego 
6S: ADD #190. R2 ; INCREMENT SECTOR COMPARE 
cS: MOV ORSLA. BAD “LA REG SHOULD HAVE INCREMENTED TO NEXT SECTOR 

MOV Re Gobo “GET CORRECT ANS FOR RSLA 
CMP GOOD, BAD “COMPARE FOR CORRECT ANS 
BEQ 1S *RSLA IS GOOD 
HLT *RSLA=BAD GOOD=CORRECT ANS 

1S: DEC REPT ; REPEAT 62 
BNE MRT3 TIMES 
MOV #1333. ,REPT COUNT FOR LAST SECTOR 

2s: MCLKB * CLOCK 
DEC REPT : THRU 
BNE 2$ ‘LAST SECTOR 
MOV SRSLA, BAD -GET CONTENTS OF RSLA 
MOV 87777. GO0D GET CORRECT ANS 
CHP 000, BAD DOES RSLA EQUAL 7777 

HLT *BAD=RSLA GOOD=CORRECT ANS 
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p RRR URES E REE REESE REARS A EEE EEE ES 
;TEST 1 SECTOR FRACTION TEST 
pitts ott llalaaellalaelellaleeiellleeielleeeeieieleeieieleleeeelaleaieieiieeieiebeleeiiiaieiiiidae 

;MODULE TESTED GOS2 
CLOCK THROUGH AN ENTIRE TRACK_IN MAINT MODE WHILE 
CHECKING FOR THE PROPER OPERATION OF THE SECTOR FRACTION IN THE LOOK-AHEAD REG. 
‘WHEN THE LAST WORD IS BEING TRANSFERRED, SECTOR AND FRACTION 
-IS EQUAL TO 7777 TO INDICATE LAST WORD ON THIS TRACK -- 
:HANOLE END OF TRACK SPECIAL FOR THE LOOK-AHEAD REGISTER WILL 
;CLEAR_THE FRACTION BITS IF ANOTHER WORD IS CLOCKED. RSLA 
;SHOULD INDICATE 7700 ON ANOTHER MAINTENANCE CLOCK. 

MRTY¥:  CLRDK ;CLEAR DRIVE REGISTERS 
BIS 840, ONCEE “SET FLAG BITS 
BIC #3000, ONCEE 
CLR MCCN sCLEAR MAINT CLOCK COUNTER 
CLR Re -CLEAR Re FOR SECTOR COUNTER 
MRIND “SEND INDEX PULSE TO MR REG 
MRCK “CHECK MAINTENANCE REG FOR 
22701 : 227) O1 
MRINT “INIT MAINT MODE (CLEAR MRSP) 

“BY SENDING 2 CLOCK PULSES 
MRINO ; 1SSUE A MAINT INDEX PULSE 

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

s ISSUE S12 MAINT CLOCKS TO STEP THROUGH THE RESYNC AREA 

MOV #512. , REPT ;COUNT TO STEP THRU RESYNC AREA 
MRTYA: MCLKI >CLOCK THROUGH RESYNC 

MRCK “CHECK MAINT REG 
32711 *TO EQUAL 32711 

“MR = BAD GOOD = CORRECT ANS 
MCLKO “CLOCK MR REG 
MRCK “CHECK MR REG 
22701 *TO EQUAL 22701 
HLT ;BAD=MR GOOD=CORRECT ANS 
CMP #0, IRSLA iL 00K A AHEAD REG 
BEQ +4 
HLT iLA 
DEC REPT LOOP THROUGH 
BNE MRTYA *RESYNC AREA 

-ONE MORE PULSE SHOULD CAUSE THE FIRST SECTOR PULSE 

MCLK1 ;CLOCK MR WITH AN 11 
MRCK “CHECK MAINT REG FOR SECTOR PULSE 
32311 "MR SHOULD=323! 1 
HLT “MR=BAD GOOD= SORRECT ANS 
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RS11-RSO3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PAGE S: 
SECTOR FRACTION TEST 

MRTYB: MCLKO CLOCK MR REG WITH A 
MRCK : CHECK marnt REG 
22301 “TO EQUAL 22301 
HLT *MR=BAD GOOD=CORRECT ANS 

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

172470 MOV SRSLA, BAD GET RSLA 
MOV Re Gobo GET CORRECT ANS 
CMP GOOD, BAD 15 THE RSLA REG CORRECT 
BEQ 1S “YES 
HLT 7RSLA=BAD GOOD=CORRECTANS 

-STEP THROUGH THE PREAMBLE AREA AND SECTOR DATA 
‘AREA WHILE CHECKING THE SECTOR FRACTION 

000122 oo1204 1S: MOV #82. ,REPT “FOR FIRST FRACTION CHANGE 
MRTYC: MRCLK -CLOCK MR REG WITH AN 11 AND A 1 

172444 MOV JRSLA, BAD “GET RSLA 
MOV R2 Good GET CORRECT ANS 
CMP Bad, GOOD *IS RSLA CORRECT 
BEQ 1$ : YES 
HLT *BAD=RSLA GOOD=CORRECT ANS 

001204 1S: DEC REPT LOOP ON 
BNE MRTHC PREAMBLE AREA 

-ONE MORE CLOCK TO CAUSE THE SECTOR FRACTION TO CHANGE 

MRCLK :CLOCK MR WITH AN 11 AND A 1 
INC Re ?COUNT THE FRACTION 

172416 MOV JRSLA, BAD GET RSLA 
MOV Re Godo GET CORRECT ANS 
CMP Bab, GooD 15 RSLA CORRECT? 
BEQ 2s “YES 
HLT *RSLASBAD GOOD=CORRECT ANS 

FIRST FRACTION CHANGES AFTER 82 MAINT CLKS, THE REST 
;CHANGE AFTER 20 MAINTENANCE CLOCKS 

000076 (721204 2S: MOV #62. , REPT ;COUNT FOR WORDS IN A SECTOR 
000023 001206 MRTYD: MOV #19. ;REPTI *COUNT FOR SECT FRACT TO CHANGE 

MRTYE: MRCLK “CLOCK MR WITH AN 11 AND A 1 
172364 MOV 3RSLA, BAD *GET RSLA 

MOV R2 Gobo GET CORRECT ANS 
CMP GOOD, BAD 515 RSLA CORRECT? 
BEQ 1$ “YES 
HLT *RSLASBAD GOOD=CORRECT ANS 

001206 1S: DEC REPT1 *LOOP 
BNE MRTYE 
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MO4 
MACY11 27(732) 25-SEP-7" 10:44 PAGE S2 

;ONE MORE CLOCK TO CAUSE THE SECTOR FRACTION TO CPANGE 

;CLOCK MR WITH AN 11 AND A 1 
SAT THE LAST abs ART FRACTION? 
YES, FINISH 
:NO “000 1 TO FRACTION 
;GET_RSLA 
ft THIS DRIVE INTERLEAVED? 

iHAS REPT GONE TO ZERO YET FOR THIS SECTOR? 

*RSLA NOW POINTS TO NEXT INTERLEAVED 
“SECTOR: BIT 9 IN ONCEE INDICATES 
“WHETHER RSLA SHOULD NOW 
*BE BETWEEN 0000-3700(1) 
“OR 4000-7700(0). 
; SHOULD RSLA BE BETWEEN 0000-37007 
;YES 
;SET FOR NEXT PASS 

CLEAR FOR NEXT PASS 
MAKE RSLA LESS THAN 4000 

i COMPENSATE FOR 
; INTERLEAVING 
‘CLEAR FLAG FOR NEXT SECTOR 
GET CORRECT ANSWER =OR RSLA 
315 RSLA CORRECT 
; YES 
:RSLA=BAD GOOD=CORRECT ANS 
j HAS SECTOR FRACTION REACHED 777 

;CHECK FOR END OF ONE SECTOR OR BEGINNING OF NEXT 

CMP 87777,Re 
BEQ MRTYF 
INC Re 

4g; MOV JRSLA, BAD 
CMP #0, IRSDT 
SEQ 12 
BIT #81T10, ONCEE 
BEQ 12$ 

BIT #8179, ONCEE 
BNE 9$ 
BIS #B1T9, ONCEE 

9S: BIC BITS, ONCEE 
BIC #4000, R2 

10$: ADD #4000, Re 
SUB #100, R2 

cs: BIC sBITIO. ONCEE 
1e$: MOV Re, Good 

CMP G00, BAD 
BEQ 
HLT 

2s: DEC REPT 
BNE MRTYD 

11S: MOV R2,R3 
BIC #177700,R3 
CMP #77,R3 
BEQ 3$ 
IMP MRTYB 

3S: MOV #10. REPT! 
MOV #1, REPT 
BIS #8{T10, ONCEE 
JMP MRTYE 

MRTYF: MOV #8. ,REPT 
1S: MRCLK 

MOV JRSLA, BAD 
MOV Re. GOOD 
CMP GOOD, BAD 
BEQ 2s 
HLT 

2S: DEC REPT 
BNE 1$ 

;CHECK SECTOR FRACTION 
SEND OF SECTOR? 
:YES 
NO, BEGINNING OF NEXT 
:SETUP LOOP TO FINISH 
THIS SECTOR 
iREPT HAS GONE TO ZERO FOR THIS SECTOR 

;CLOCK MR WITH AN 11 AND A 1 
ET RSLA :G 

:Re SHOULD=7777 
315 RSLA CORRECT-END OF DISK? 
; YES 
sRSLA=BRD GOOD=CORRECT ANS (7777) 

; LOOP 
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MATNDEC-11-D2RSE-C RS11-RSO3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PAGE S3 
DZRSEC.Pil TST41 SECTOR FRACTION TEST 

200S ;SECTOR AND FRACTION IS = TO 7777 TO INDICATE LAST WORD ON THIS TRACK 
o00e :RSLA SHOULD EQUAL 7700 ON ANOTHER MAINT CLOCK. 

2008 o07000 104422 MRTYG: MRCLK famnt MR WITH AN 11 AND A 1 
2009 g0700e 917700 17e2lle MOV ARSLA, BAD 
2010 007006 Q12701 907700 MOV #7700, GOOD :GET CORRECT ANS 
2011 OO701e 920100 CMP GOOD, BAD 515 RSLA CORRECT? 
2e0le 007014 001401 BEQ i$ ;YES 
e013 007016 104000 HLT *RSLA=BAD GOOD=CORRECT ANS 
2014 007020 104430 1$: MRINO ISSUE AN INDEX PULSE TO 
e01S -CLEAR THE ORIVE 
2016 OO70e2 Q17700 172072 MOV ARSLA, BAD :GET RSLA 
2017 0070e6 005001 CLR GOOD ;GET CORRECT ANS 
2018 007030 020100 CMP GOOD, BAD 15 RSLA CORRECT? 
e019 007032 001401 BEQ es ; YES 
e020 007034 104000 HLT RSLA=BAD GOOD=CORRECT ANS 
e021 O070.6 104420 es: MRCK CHECK MR REG 
eQee 007040 022701 22701 ;T0 EQUAL 22701 
e023 O9704e 104000 HLT ;MR=BAD GOOD=CORRECT ANS 



MAI NOE 
Oc 

C -0 53 
067044 

SE-C 
TST¥2 

RS11-RSC3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PAGE S¥ 
ILLEGAL FUNCTION TEST 

, HEREESHLEELSRHASEEELESERELERESRELARER LAER SERGRS ELSE ESA SAR EES EERE SE RESTS S 

; TEST 42 ILLEGAL FUNCTION TEST 
m8 AeA AEE 6 48a A A A a a A A a 
tstT42: SCOPE 

;MOOULE TESTED 7759 
: TEST TLLEGAL FUNCTION (ILF) IN RSER. ENO AN LEGAL FUNCTION 
“CODE TO THE ORIVE CONTROL REGISTER WITHOUT SETTING THE GO BIT. 
‘THE “ILF" BIT SHOULD NOT BE SET. THE “GO” BIT IS THEN SET. A 
:CHECK IS THEN MADE FOR “ATA” AND “ERR” TO BE SET 
IN THE DRIVE STATUS REGISTER (RSDS) AND “ILF” IN THE DRIVE ERROR 
"REGISTER (RSER). ALL ILLEGAL FUNCTION COOES ARE CHECKED. 
TILLEGAL FUNCTIONS ARE DETECTED ON M7759 BY E20-6 

MRILF: CLRDK sCLEAR ALL THE DRIVE 3EGISTERS 
BIC 881TS, ONCEE CLEAR CLOCK CNT FLAG 
BIT eBIT1, ONCEE “WAS THERE AN ERROR 
BNE MRLF I YES DO NOT CHANGE “ILF” CODE YE 
MOV 83, Re ‘SETUP FIRST “ILF™ CODE 

-PUT ORIVE IN MAINTENANCE MODE 

MRLF 1: sPUT DRIVE INTO MAINT MODE 
MRCK “CHECK MR PEG TO 
22701 “EQUAL 22701 
MRINT -INIT MAINT MODE (CLEAR NRSP) 

: ASSERT A MAINTENANCE MODE DISK “INDEX” PULSE 

MRINO ; 
MRLF2: MOV Re aRSCS! -SEND “ILF" WITH THE “GO” BIT 

MOV aRSDS, BAO -GET DRIVE STATUS 
MOV 8150600,G000 GET CORRECT ANS 
Cre 6000, Bab : 15 REDS CORRECT? 

TYPE +2 * ASCIZ <15)<12>"ILLEGAL FUNCTION CODE SENT TO DRIVE= ° 
MOV R2 WORK “GET FUNCTION CODE 
MOV WORK, -(6) *PUT WORK ON STACK 
TYPES *TYPE STACK IN OCTAL - SS 
BIS #B1T1, ONCEE “SET ERROR BIT SO ILLEGAL FUN DOESN’T CHANGE 
HLT *RSOS=BAD GOOD=CORRECT ANS 
HLT 0S 

1S: BIC #B1T1, ONCEE CLEAR ERROR FLAG 
MOV ORSER’ BAD GET RSER 
MOV #1. GodO “GET CORRECT ANS 
CMP 6000 , BAD :DID “ILF™ SET IN RSER 
BEQ 2s ; ;YE 
BIS #BIT1, ONCEE *SET ERROR BIT 
HLT *RSER=BAD GOOD=CORRECT ANS 

2s BIC sBIT1,ONCEE “CLEAR ERROR FLAG 
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MAINDEC-11-DZRSE-C RS11-RSG3 MRINTENANCE MODE DIAGNOSTIC MACYIL 27(732) 25-SEP-76 10:44 PAGE SS 
DZRSEC.P11 TST42 ILLEGAL FUNCTION TEST 

2074 “CLEAR THE DRIVE FOR THE NEXT “ILF™ CODE PASS 
2075 007264 104414 ARCILF: CLROK -CLEAR ERRORS 
2076 007266 017700 171620 MOV aRSOS BAD “GET RSOS REG 
2077 po7e7e O18 010600 MOV 810600. GooD iGET CORRECT ANS 
2078 1 CMP G000, BAD “DID “ATA™ AND “ERR” CLEAR IN RSDS? 
2079 OO143S BEQ 1$ : YES _ ; 
2080 l 007306 TYPE 42 : ASCIZ <15><12>"ATA AND ERR IN RSDS SHOULD CLEAR WITH ; 
208 4 052737 000002 001170 BIS BBITL, ONCEE 

fete HLT :RSDS=BAD GOOD=CORRECT ANS 
042737 000002 001170 1S: BIC #81T1, ONCEE *CLEAR ERFOR FLAG 

eoe4 OO07402 017700 171506 MOV SRSER, BAD GET RSER 
ones 007406 00S00! CLR GO00 “GET CORRECT ANS 
208 007410 020100 CMP GOOD, BAD “DID ILF CLEAR IN RSER 
2027 007412 00143} BEQ 2s YES 
cosa 007414 O52 001170 BIS #BIT1, ONCEE :SET ERROR BIT 
2989 OO7422 104402 007426 TYPE =, . 42 *,ASCIZ (15><12>"ILF IN RSER SHOULD CLEAR WITH INIT° 
2090 007474 104000 HLT *RSER=BAD GOOD=CORRECT ANS 
2091 007476 042737 000002 001170 2s: IC 8B1T1, ONCEE “CLEAR ERROR BIT 
ose sGET NEXT ILLEGAL FUNCTION COE 

2094 007504 ooo0de2 MRLF3: ADD #2, Re “UPDATE ILF 
2095 007510 Oec70e 000011 CMP #1}. Re "IS THIS A ILF CODE 
20% 007514 001773 BEQ MRLF *NO-UPDATE IT 
20397 007516 Oee7te 000021 CMP 821 Re 
2098 O007Se2 O00! BEQ MRLF3 
e038 007524 dee70e 000031 cre $31 ,R2 

2101 ee need 00005 1 CMP #51 Re 
2102 007536 001762 BEQ MRLES 
2103 007540 Oee702 00006! CMP 861, Re 
2104 OO7SH4 001757 BEQ f 
2105 GO7eH6 Qee702 000071 CMP #71,Re 
2106 001754 BEQ MRLF3 
2107 007554 Oee702 000101 CMP 8101 Re 
2108 007560 OOI4O> BEQ ILFOON -FINISHED ALL ILF CODES GET OUT 
2199 007562 000137 007072 IMP MRLF 1 “START NEXT ILF FUNCTION 
2110 007565 ILFDON: 
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C-11-D2RSE-C RS11-RSO3 MAINTENANCE MIDE DIAGNOSTIC MACYI1 27(732) 25-SEP-76 10:44 PAGE && 
Pil TST43 TEST NO-OP CODES 1 AND 21 

SERERKSERESRSRELRSFELESSESSRREEELALSLRSLALERESLSSSELAERSAES ESS ES ESSER ESSERE 

“TEST 43 TEST NO-OP CODES 1 AND 2] 
 SSSESESEESSESERESSSASESSERASAESEASLSSERELERSSESERESSSASSSSSSSSEASELELEESES 

007566 104400 tST43: SCOPE 

-MOOULE TESTED M7759 
00 1O4414 AROP:  CLROK -CLEAR ALL DRIVE REGISTERS 
00 042737 000004 001170 BIC sB1T2, ONCEE CLEAR ERROR FLAG 
00760 1O4416 MROMD “PUT ORIVE at’? MAINT MODE 

104420 MRCK * CHECK fe 
007604 022701 22701 - EQUAL ge701 
007606 104424 MRINT sINIT MAINT MODE (CLEAR MRSP) 
007610 032737 000010 001170 BIT 88173, ONCEE “TESTING CODE I 
007616 001031 BNE 3$ *NO CODE 21 
007620 O01 000001 171252 MOV #1, aRSCS1 *LOAD NO-OP FUNCTION 
007626 Ol (00001 001216 MOV 81 WORK =LORD NO-OP FUNCTION 
007634 005777 171254 TST aRSER ANY ERRORS 
007640 001403 BEQ 1$ :NO 
007642 004737 22026 JSR PC NOPERR ‘TYPE IT 
0075 HUT 105  TYFE ERROR 
ries 010600 171234 1S: CMP #10600,9RS0S § :IS RSOS CORRECT 
007655 001403 BEQ 2s “YES 
007660 737 022026 JSR PC NOPERR “RSDS SHOULD 
OC7b64 104040 HLT 0S sEQUAL 10600 
007665 042737 OO0004 001.70 2s: BIC #8172, ONCEE ‘CLEAR ERROR FLAG 

; TEST NO-OP FUNCTION CODE 21 

907674 000010 001170 BIS 881T3, ONCEE sTEST TESTING CODE 21 FLAG 
007702 01e737 00002] O0l216 3s: MOV 821 , WORK “LOAD CODE 21 
007710 01e777 OO000e! 171162 MOV $21. aRSCS! LOAD FUNCTION 
00°716 005777 171172 TST SRSER “ANY ERRORS? 
007722 01403 BEG 4§ = NO 
9077e% O04 022026 JSR PC, NOPERR YES. TYPE ERROR 
007730 104040 HT #06 SERROR DURING ‘'0-OP FUNCTION 
0077.33 022777 010600 171152 4S: CMP #10600,aRSDS § ;IS RSOS COR CT 

001403 BEQ S$ : YES 
007742 004737 022026 JSR PC, NOPERR “TYPE ERROR 
007746 104049 HLT 108 *RSOS SHOULD=10600 
907750 042737 000014 001170 SS: BIC #14, ONCEE “CLEAR TEST BITS 
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DZRSEC.P11 TST¥4Y = TEST NO-OP FUNCTION WITH ERROR BITS SET 

s RERKKREKRKEREERERELERAELE SERA ERESREAREARALERERSSRAS SSS RRARERERESRRERE SALES ui
 

o~
 2i 

2152 “TEST 44 TEST NO-. ? FUNCTION WITH ERROR BITS SET 
giz SELKEEEREERREERARERARRREARARESEA oe RERERE SERRE RSRSSRSSSRSEASEREERSSSREE SSS 

e134 007756 10440c tST44: SCOPE 

2156 -MODULE TESTED M7759 
2157 007760 104414 AROPER: CLRDK ;CLEAR ALL REGISTERS 
2158 O077b2 104416 MROND :PUT DRIVE INTO MAINT MODE 
2:59 007764 104420 MRCK “CHECK MR REG 
2160 007766 022701 22701 :TO EQUAL 22701 
e161 007770 104424 MRINT “INIT MAINT MODE (CLEAR MRSP) 
gibe 007772 104430 MRIND -SEND INDEX PULSE 

2164 12777 177777 171112 MOV $-1, ARSER ;LOAD RSER WITH ERRORS 
2165 010002 013701 001166 MOV UNCMP GOOD -GET DRIVE UNDER TEST 
2166 010008 O4e701 177400 BIC 8177400, GOOD 
2167 010012 O01 171100 MOV @RSAS. BAD -GET RSAS REG 
2168 O10016 Oe0! CMP G000, BAD ‘DID ATA BIT SET CAUSED BY ERROR 
2169 010020 001427 BEQ 1$ -YES 
2170 O100e2 104402 010026 TYPE =. 42  ,ASCIZ <15)<12>°SET ERRORS IN RSER-RSAS IS INCORRECT™ 
2171 010076 104000 HLT *RSAS=BAD GOCD=CORRECT ANS 
2172 O10100 012737 000001 o01216 1S: MOV #1 WORK ;SETUP FOR NO-O° “SDE 1 
2173 010106 032737 000010 001170 BIT 88173, ONCEE “TESTING CODE ; 
2174 010114 OO1004 BNE 2s - YES 
2175 010116 012777 O00001 170754 MOV #1, aRSCS1 -SEND NO-OP CODE 1 
2176 010124 OOO406 BR 3$ *CHECK FOR ERRORS 
2177 010126 012737 000021 001216 2s: MOV 821, WORK ‘SETUP FOR CODE 21 
2178 O10134 Ol 000921 170736 MOV 821 aRSCS1 “SENT NO-OP CODE 21 
2179 910142 15a 170746 38: MOV BRSER BAD :GET RSER REG 
2180 O16146 012701 177017 MOV 8177017,GO00 GET CORRECT ANS 
2181 O101S52 OeD100 CMP Good, Bad “DID RSER CHANGE WITH NO-OP 
2182 O101S4 OO14]1 BEQ 4S = NO 
2183 010155 104402 O101be TYPE +2 * ASCIZ (15><12>"RSER * 
2184 010172 004737 Oeziee JSR PC, CHG 
2185 010176 194000 HLT ; RSER=BAD GOOD=CORRECT ANS 
218 010200 017700 170712 4g: MOV 3RSAS, BAD : GE 
2187 O10204 013791 001165 MOV UNCMP “GET CORRECT ANS 
21°3 010210 042701 177400 BIC 0177400,G000  ;CLEAR JUK 
2lb3 0102014 620100 MP 000, BAD -15 RSAS CORRECT 
2190 O10el6 OO1411 BEQ S$ sYES 
2191 O} ios 010224 TYPE +2 > ASCIZ <15><12)"RSAS * 
2192 010034 apd O221e2 JSR PC, CHG ; TYPE ERROR 
2193 010040 104000 HLT *RSAS=BAD GOOD=CORRECT ANS 
2154 01 5eHe 017700 170644 cS: MOV @RSDS , BAD GET RSDS 
219% Ol 012701 150600 MOV #150600,G000  ;GET CORRECT ANS 
21% O100S2 020100 CMP G000, BAD -DID RSOS CHANGE 
2197 910054 14] BEQ 6$ = NO 
2198 10eSb j 010262 TYPE +2 * ASCIZ (15)<12>"RSDS ” 
2199 Ol 00473? Oezl2e JSR PC, CHG TYPE ERROR 
2200 010276 104000 HLT *RSDS=BAD GOOD=CORRECT ANS 
2201 010300 032737 000010 001170 6S: BIT 8B1T3, ONCEE -TESTING CODE 21 
2292 010305 BNE 7$ “YES, GET OUT 
2203 01031 000010 001170 BIS #8173, ONCEE *SET'COOE 21 FLAG 
2204 010316 000137 007760 JMP  =—s- MROPER sTEST CODE 21 
2205 010322 042737 000010 001170 7S: BIC 8BIT3, ONCEE “DONE CLEAR FLAG AND CONT. 
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BLOCk SEARCH TEST 1 

000046 

010643 

001204 

104230 

001164 
170422 

004230 

001170 

170S26 
170836 

(70510 
170472 

001204 

170422 

170426 

17037e 

sRERESRSRSEASEESESELERERLELERE. REREARKESRHAELERS SELES SELEL ES SR ESE EE LEE E ES 
TEST 45 BLOCK SEARCH TEST 1 
MIT eIitTiEeriiiiiiiiitiiieiiiiiiiiiritiriiitiitiiriiseitetreereereereere 
tST4S: SCOPE 

; NODULE TESTED: 7759, M7754. M7771. M7770 
A DRIVE SEARCH FUNCTION IS GIVEN Td THE DRIVE FOR SECTOR 3. 

i (SECTOR 41, IF SECTOR INTERLEAVING IS ENABLED) THE 
“POSITIONING IN PROGRESS BIT (PIP) ) AND THE DRIVE READY BIT 
- (DRY) IN THE DRIVE STATUS REG TSTER (RSOS) ARE CHECKED. THE 
ADDRESS CONFIRM BIT (AC) IS ALSO CHECKED. 

MRSRCH: CLRDK ;CLEAR ALL REGISTERS 
BIS 8BITS, ONCEE “SET CLOCK FLAG 
MROND >PUT DRIVE INTO MAINTENANCE MOE 
MRCK :CHECK MR REG 
22701 -TO EQUAL 22701 
MRINT “INIT MR REG (CLEAR MRSP) 
MRINO ; CLOCK INDEX PULSE IN RSMR 
MOV 83, dRSDA 700 A SEARCH FOR SECTOR 3 OR 41 
CNP #0, JRSDT : INTERLEAVED? 
BEQ 4g’ *NO SECTOR 3 
MOV 841, ARSDA YES SECTOR 41 

4S; MOV 831; dRSCS1 *LORO SEARCH COMMAND (M7759) 
DSCK : CHECK” RSOS 
30400 “TOE 
HLT ;PIP SHOULD T AND DRY SHOULD 

‘BE O FOR A DRIVE SEAR 
MOV #10643, REPT : STEP THROUGH 3 SECTORS. 

1S: MRCLK * CLOCK 
OSCK "REDS SHCULD NOT 
30400 venihNGE TILL CLOCKING IS COMPLETED 
HUT >TO REACH SECTOR 3 
DEC REPT *KEEP CLOCKING TILL 
BNE “SECTOR 3 HAS BEEN REACHED 

sNOTE ADO ONE MORE CLOCK PULSE TO LOOP COUNTER 
MCLKI “CLOCK MR REG 
DSCK “CHECK FOR “ATR” AND “DRY™ 
110600 :TO BE SET IN RSDS FCR 
HLT “SEARCH FUNCTION SHOULD BE COMPLETED 
CMP #104230,9RSCS1 ;SET RSCSI 
BEQ es *SC IN RSCS1 SHOULD SET BECAUSE OF 
HLT 0S!AS ; COMPLE TED SEARCH FUNCTION 

2s: MOV UNITSV,aRSAS ;CLEAR A 
TST aRSAS ;D10 ara CLEAR BY WRITING INTO IT? 
BEQ 3$ “YES 
HLT 10S!AS “RSAS SHOULD=0 

38: CMP #4630, JRSCS1  ;DID SC CLEAR BY CLEARING 
BEQ :"ATA® YES 
HLT idgras : NO 
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22eSb 
ese0 
258 

2eS9 (010812 
eet0 
ecb! 
e2be 
eceb3 
e264 
ectS 
ecbb 
e267 Q10514 
2268 010516 
2e69 010524 
ec70 010526 
e271 010530 
ee7e 010532 
ee73 
e274 O10S34 
e275 010536 
e2e7— 010540 
ec77 O010SH4e 
e278 
ee73 ~O10S44 

| e280 019552 
eeBl 010560 
ecBe 010562 
e283 010564 
2°84 010555 
eceS 010570 
ech 010572 
ee87 010574 
2ecP8 010576 
ects 010600 
e233 «646610604 
ersl 
c-3e 010606 
2233 010610 
eeH Ol06le 
2eeSS 010614 
ee% 010616 
2237 ~=01%e0 
ee3s =O1l 22 
2299 01Gb e4 

S301 OIOEM 533 Block 
2303 910642 
2304 ee 
2305 010652 

' 2306 0106S4 
2307 010656 
2308 
23038 010660 

RSil- 
BLICK 

000049 

001000 
000040 

001204 

000100 

001204 

000031 

021506 

05 
REC3 MAINTENANCE MODE CIAGNOSTIC MACYI1 27(732) 25-SEP-76 10:44 PAGE S9 
SCRARCH T 

001170 

001204 
001170 

001204 

170226 

001204 

5 ME Ag 9 HE a A A a Sa a SE RE 
;TEST 46 BLOCK SEARCH TEST 2 
pRERSCERRESEAEREAAEAEHAAASOOODSOSOOOROREERUEEEREESEREEREAHEEREREREEE HOSED 
ST46: SCOPE 

-MODULE TESTED: M7759 M7771, M7770 
‘THIS TEST INITIALIZES A A Broek SEARCH FUNCTION FOR SECTOR 0, WHEN THE DRIVE 
-IS CURRENTLY AT THE DESIRED SECTOR. THE BLOCK SEARCH FUNCTION 
:SHOULD NOT BE COMPLETED UNTIL THE DRIVE MAKES A COMPLETE REVOLUTION 
:RND REACHES THE BEGINNING OF THE DESIRED SECTOR. 

MRSRC: CLROK :CLEAR ALL REGISTERS 
8IS #BITS, ONCEE ‘SET CLOCK FLAG 
MROMD *PUT DRIVE INTO MAINTENANCE MOE 
MRCK CHECK MR REG 
22701 -TO EQUAL 22701 
MRINT “INIT MR REG (CLEAR MRSF) 

; ASSERT INDEX PULSE TO INITIALIZE THE ORIVE 

MRCK :CHECK MR REG TO EQUAL 
e270) 22701 

- STEP THRU RESYNC, PERIOD, | 

BIS BITS: BNCEE :TYPE OUT CLOCK COUNT IF AN ERROR OCCURS 
MRRTIL: MCLKI “CLOCK MR REG 

MRCK CHECK FOR 
32711 ; CORRECT DATA 
HLT 7MR = BAO GOOD = CORRECT DATA 
MCLKD ; CLOCK MR REG 
MRCK “CHECK FOR 
22701 “CORRECT DATA 
HUT “ERROR WHILE CLOCKING THROUGH RESYNC PERIOD 
DEC PEPT *FINISH LOOPING 
BNE MRRT I : THROUGH RESYNC PERIOD 

ONE MORE CLOCK PULSE SHOULD ASSERT RT SECTOR peice SP = 0 
MCLK1 
MRCK ia SHOULD 
32311 ; EQUAL 32311 
HLT COSOE CORRECT ANS 
MCLKO OL OEK MR REG 
MRCK “CHECK MR 
22301 ;TO EQUAL 22301 
HLT “MR=BAD GOOD=CORRECT ANS 
MOV #100, REPT “STEP INTO SECTOR O 

2s: MRCLK ; CLOCK K MR REG 
DEC REPT 60 100 TIMES 
BNE 2$ es Fred? 

ug: HOY #31, aRSCS1 RCH C (M7759) FOR SECTOR O 

30400 
HLT ae EQUAL 30400 SET AND ORY SHOULD 

*BE O FOR A DRIVE SEARCH CMD 
MOV #21506, REPT “STEP 3 SECTORS BEYOND SECTOR O 
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BLUCK SEAPCH TEST e 

38: MRCLK ;CLOCK_MR 
DSCK :RSOS SHOULD NOT 
30400 i CHANGE kb GLOCKING IS COMPLETED 
HLT 

001204 DEC PEPT ;KEEP CLOCKING TILL 
SNE 1$ “SECTOR 3 HAS BEEN REACHED 

; ASSERT INDEX PULSE TO SIMULATE THE BEGINNING OF THE NEXT REVOLUTION 

MRCK :CHECK MR REG TO EQUAL 
22701 322701 
HLT 

;STEP THRU RESYNC PERIOD 

001000 901204 MOV aSle. ,REPT 
oocc4o 001170 BIS BB ITS) ONCEE ;TYPE OUT CLOCK COUNT IF AN ERROR OCCURS 

MRWR1: MCLKI ;CLOCK MR REG 
MRCK ;CHECK FOR 
32711 ;CORRECT DATA 
HUT ;MR_ = BRO GOOD = CORRECT DATA 
MCLKO ;CLOCK MR REG 
MRCK ;CHECK FOR 
22701 s CORRECT DATA 
HLT ;ERROR WHILE CLOCKING THROUGH RESYNC PERIOO 

001204 DEC REPT INISH LOOPING 
BNE MRWR } : THROUGH RESYNC PERIOO 

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

MCLK1 ;CLOCK MR_REG 
MRCK ;MR SHOULD 
32311 j EQUAL 32311 
HLT MR=BAD GOOD=CORRECT ANS 
MCLKO CLOCK mw REG 
MRCK ; CHECK 
22301 :T0 FQUAL 2230! 
HLT :MR=BAD GOOD=CORRECT ANS 

;NOTE ADO ONE MORE CLOCK PULSE TO LOOP COUNTER 
MCLKI ; CLOCK MR REG 
DSCK :CHECK FOR “ATA™ AND “DRY” 
110600 >TO BE SET IN RSDS FOR 
HLT :SEARCH FUNCTION SHOULD BE COMPLETED 

104230 170064 CMP #104230, aRSCS1 ;SET RSCS1 
BEQ es :5C_IN RSCS1 SHOULD SET BECAUSE OF 
HLT 'DS!AS ; See SEARCH FUNCTION 

001164 170070 28: MOV UNI TSV, dRSAS ;CLEAR A 
170064 neh SRSAS sO10 ara. CLEAR BY WRITING INTO IT? 

HLT 'DS!AS ;RSAS_ SHOULD=0 
004230 170034 3§: cre #630, dRSCS1 :DID SC EREAR BY CLEARING 

HLT idstas ;NO 
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DZRSEC.P11 TST47 Dis’ REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSCS}) 

e363 o PERSE EREESSAES SESSA ESS AARERE CELA RRR REL SSSA ERAS EEE ERAERERARSSAEREA ES SELES 

g364 / TEST 47 DISK REGISTER MODIFIED REFUSED (RMR; ERROR TEST (RSCS1) 
5 : PEREEEREEEELEEREREREEEREEESES SELES SEEEESEEE SESE EEE SES EEE ESEE EEE EEE SEES 

g3bb 011050 10440C ° tST47: SCOPE 

2368 é :MODULE TESTED 47759, M77SS, M7770 
2369 -RMR ERROR IS CAUSED BY WRITTING INTO RSCS1 WHILE DOING A BLOCK SEARCH FUNCTION 
2370 “CHECK RMR DECODER, El2, M7755, IF THIS TEST FAILS 

2372 O110S2 104414 RMRC1: CLROK “CLEAR ALL ORIVE REGISTERS 
2373 911054 O4e737 SO00040 CD1170 BIC 8BITS, ONCEE “CLEAR CLK CNT FLAG 
2374 011062 104416 MROMD PUT DRIVE eNTO MAINT MODE 
2375 011064 104420 MRCK *CHECK MR REG TO 
2376 011066 Oe2701 22701 “EQUAL 22701 
2377 011070 1044e4 MRINT “INIT MAINT MODE (CLEAR MRSP) 
2378 011072 Ole777 000001 170010 MOV 81, aRSOA *LOAD RSDA 
2379 O11100 Ole777 000031 167772 MOV #31, aRSCS1 "LOAD BLOCK SEARCH FUNCTION 
2380 O0111% 104426 DSCK -CHECK RSDS 
2381 O11110 030400 30400 -T0 EQUA, 30400 
e382 Ollil2 104000 HLT *DRY IN SHOULD BE 
2382 “CLEARED FOR DRIVE 
2384 -ISSURED A BLOCK SEARCH FUNCTION 
2385 *RSDS=BAD GOOO=COR 
238 O11114 012777 000011 167756 MOV 811, aRSCSI *LORO A CLEAR FUNCTION 
2387 * THIS SHOULD CAUSE AN RMR 
2388 “ERROR FOR DRIVE WAS BUSY 
2389 "WHEN CLEAR COMMAND WAS GIVEN 
2390 011122 017700 167766 MOV JRSER, BAD ;GET RSER REG 
2391 011126 01270! 900004 MOV #4 GOdD “GET CORRECT ANS 
2392 011132 Oe0100 CMP GOOD, BAD ‘DID RMR SET IN RSER? 
2399 O111584 00.410 BEQ 1S : YES 
2306 O11136 104402 022173 TYPE | TRMR 
2395 011142 104402 O11146 TYPE}. 42 - ASCIZ “RSCS1° 
23% O111S54 104000 HLT RSER=BAD GOOD= CORRECT ANS 
2397 O11156 104426 1S: OSCK “CHECK RSDS TO 
2398 O11160 150600 150600 “EQUAL 150600 
2339 O1lis2 104000 HLT ‘RCbSsBAD GOOD=CORRECT ANS 
e400 011164 Oc2777 104230 167706 CMP #104230,9RSCS1 ;DID CORRECT BITS SET IN RSCS1 
2401 011172 001401 BEQ 2s “YES 
e402 911174 104040 HLT DS iRSCSI SHOULD= 104230 
2403 R JS SHOULD=1S0600 
2404 'RSER SHOULD=4 
240S 01117 022777 OO000i 167704 2s: CMP #1, aRSDA “DID CLR CLEAR RSDA 
2406 011204 001401 BEQ 4§ ;NO 
2407 011206 LO4OO4 HLT 'DA “RSDA SHOULO=1 
2408 O11e10 104414 4S: CLRDK CLEAR ALL PECISTERS 
2409 Ollel2 005777 167676 TST SRSER *RSER SHOULD CLEAR 
2410 O11216 OO1401 BEQ 3$ *RSER OK 
2411 O11220 104040 HLT DS -RSER SHOULD=0 FOR THE 
e412 “CLEAR BIT WAS LOADED IN RSCS2 
2413 Oll222 022777 OO4200 167650 35: CMP #4200,dRSCS1 § :RSCSI SHOULD=4200 FOR THE 
2414 011230 001401 BEQ +4 -CLEAR BIT WAS LOADED IN RSCS2 
e41iS Ollese 104040 HLT 0S “RSCS1 SHOULD=4200 



Pe
 

Pa
 

an
e 

Ga
t 

O
O
D
r
n
e
 

oO
 

3 
j
o
l
e
l
e
l
e
l
a
l
e
l
a
l
a
l
e
l
e
)
 

Ge
re

 
Ga
ve
 

Que
s 

us
 

Qu
e 

Pw
 

fe
es
 

Ga
me
 
Po

 
ua
e 

U
N
h
n
 

na
nn
y 

tp
ry
rs
 

£
 

o
 

-_
 

=
 

ia
¥)
 

“ ia
¥)
 

rm
 a 

O
o
o
o
0
o
0
o
o
o
0
o
0
0
0
0
 

D2
 

0s
 

bas
 

Ba
e 

be
 

fa
e 

be
e 

Bee
 
Fe

 
Pn
 

Oe
 
Pe
 
Pe
 

ee
d 

an
d 

an
d 

and
 

en
d 

on
l 

sn
d-

an
d 

ea
l 

on
d 
on
le
ud
 
an
 

p
e
 

T
r
e
g
o
 

SH
RE

RE
R 

= B
FS

RE
RE

 
8 

o
o
o
 

A
o
O
0
0
0
0
o
O
 

o
 

d=
= 

fa
e 

Pa
o 

Q
e
 

Ga
ce
 

He
e 

fa
me
 
Ge

e 
Fe

 
Fa

e 
o—

 
p=
 

ee
 

m0
 

$2
 

Ga
n 

fa
e 

Qe
 

Os
 
He

 

Re
 

JOS 
-¢ RS11-REC BINTENONCE NODE BIAGNOSTIC MACY 1 27 (738) 25-SEP-76 10:44 PAGE be 
T5750 «DISK REST STE R MODIFIED REFUSED (RMR) ERROR TEST (RSA) 

° sRRREREERA REE RE RARER RES RARE RARER EEE EAE AREER EERE RAE EE EERE SEES 

TEST SO DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSDA) 
> EERRES REESE EEEREEEELESEREE ES EES ESSE ESLER EE EE SESSLER ES ES SELES ES EEES ESE ES EES 

14400 tSTSO: SCOPE 

sMODULE TESTED M77SS M77S9_§7770 
>RMR ERROR IS CAUSED BY WRITTING INTO RSDA WHILE DOING A BLOCK SEARCH FUNCTION 

LO4414 RMRC2: CLROK -CLEAR ALL DRIVE REGISTERS 
104416 MROMD :PUT DRIVE INTO MAINT MODE 
104420 MRCK ‘CHECK MR_REG TO 
022701 22701 -EQUAL 22701 
104424 MRINT -INIT MAINT MODE (CLEAR MRSP) 
012777 000001 167632 MOV #1. aRSDA "LOAD RSDA 
012777 000031 167614 MOV #3), aRSCS1 “LOAD BLOCK SEARCH FUNCTION 
104426 OSCK “CHECK RSOS 
030400 30400 -TO EQUAL 30400 
104000 HLT :DRY IN RSDS SHOULD BE 

CLEARED FOR DRIVE WAS 
: ISSURED A BLOCK SEARCH FUNCTION 

. ;RSOS=BAD GOOD=CORRECT ANS 
0CSO77 =1676le CLR dRSDA i MODIFY RSDA 

;THIS SHOULD CAUSE AN RMR 
SERROR FOR DRIVE WAS BUSY 
“WHEN COMMAND WAS GIVEN 

017700 167612 MOV JRSER, BAD GET RSER REG 
012701 doodo4 MOV #4. G0b0 GET CORRECT ANS 
020100 CNP 00D, BAD “OID RMR SET IN RSER? 
001410 BEQ “YES 
1O44C2 022173 TYPE FRM 
104402 O1132e TYPE | 42 - ASCIZ “RSDA” 
104000 HLT *RSER=BAD GOOD=CORRECT ANS 
104426 1S: OSCK “CHECK RSDS TO 
150600 150600 “EQUAL 150600 
104000 HLT *RSDS=BAD GOOD=CORRECT ANS 
022777 104230 167532 CNP #104230, aRSCS1 ;D1D CORRECT BITS SET IN RSCS1 
001401 BEQ 2s “YES 
1O4O40 HLT 0S *RSCS1_SHOULD=104230 

“RSDS SHOULD=1S50600 
*RSER SHOULD=4 

022777 Q0000! 167530 2s: CMP #1, aRSDA “DID CLR CLEAR RSOA 
OOI4O! BEQ 4g NO 
104004 HLT 'DA *RSDA SHOULD=1 
104414 US: CLRDK *CLEAR ALL REGISTERS 
005777 167522 TST ORSER *RSER SHOULD CLEAR 
001401 BEQ 3$ ;RSER OK 
104040 HLT 10S “RSER SHOULD=0 FOR THE 

“CLEAR BIT WAS LOADED IN RSCS2 
022777 OO4200 167474 3$: CMP #4200, BRSCS1 —-s RSCS1. SHOULD=4200 FOR THE 
OO140! BEQ “CLEAR BIT WAS LOADED IN RSCS2 
104040 HLT ids =RSCS1 SHOULD=4200 



bercetcPit rérs1 

2471 011410 
7e 

2473 
2474 
2475 
e476 
e477 O114le 
e478 O11414 
e479 011422 
e480 011424 
e481 Q114e6 
e482 011430 
e483 011432 
e484 011440 
24BS O1144 
e486 011450 
2487 0114Se 
2488 
2489 
2490 
e491 011454 
2492 
2493 
eu 
e495 011462 
e439 011466 
e497 011472 
2498 011474 
2439 011476 
2S00 01150e 
es0l 011514 
eS0e 011516 
e503 011520 
es04 011522 
eS0S 011524 
e506 011532 
es07 (11534 
2508 
2509 
2510 011536 
eSii 911540 
eSle O11S44 
2513 011546 
2514 
251S 011550 
2516 011556 
2517 011560 

Me ore eee ee 

104400 

104426 

KOS 
Bed REGYSTEA MBDIF TED REFUBED CARRY ERROR TEST (RGER) SPS TORN PAGE 63 

000040 

000001 
000031 

177777 

167426 
ooo0o4 

022173 
011506 

104230 

167350 

004200 

001170 

167450 
167432 

167432 

167346 

167322 

5 RES EEE 398 99 93 9 EE SE a 
;TEST Sl DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSER) 
Aeiitiiiiitititieritiiriiititittitirtiiiritiitriiiiiiiitti iri iertireey 
tsTSi: SCOPE 

;MODULE TESTED M77S9, M7755, M7770 
RMR ERROR IS CAUSED BY WRITTING INTO RSER WHILE DOING A BLOCK SEARCH FUNCTION 
CHECK RMR DECODER, El2-M7755, IF THIS TEST FAILS. 

RMRC3: CLRDK -CLEAR ALL DRIVE REGISTERS 
BIC #B1TS, ONCEE “CLEAR CLOCK COUNT FLAG 
MROMD -PUT DRIVE INTO MAINT MODE 
MRCK -CHECK MR _REG TO 
22701 -EQUAL 2270! 
MRINT -INIT MAINT MODE (CLEAR MRSP) 
MOV 81, aRSOA ‘LOAD RSDA 
MOV #31, aRSCS1 “LOAD BLOCK SEARCH FUNCTION 
OSCK ; CHECK RSDS 
30400 -TO EQUAL 30400 
HLT *DRY IN RSDS SHOULD BE 

CLEARED FOR DRIVE WAS 
TSSURED A BLOCK SEARCH FUNCTION 
*RSDS=BAD GOODSCORRECT ANS 

MOV 8-1, ORSER "MODIFY RSER 
“THIS SHOULD CAUSE AN RMR 
“ERROR FOR DRIVE WAS BUSY 
‘WHEN COMMAND WAS GIVEN ; 

MOV JRSER, BAD GET RSER REG : 
MOV #4. GOOD “GET CORRECT ANS 
CMP G000, BAD -DID RMR SET IN RSER? 
BEQ YES 
TYPE aM 
TYPE =| 42 » ASCIZ “RSER® 
HLT *RSER=BAO GOOD=CORRECT ANS 

1S: DSCK CHECK RSOS TO 
1S0600 EQUAL 150600 
HLT *RSDS=BRO GOOD=CORRECT ANS 
CH #104230, RSCS1 :D10 CORRECT BITS SET IN RSCS1 

HLT 10S *RSCS1_SHOULD=104230 
*RSDS SHOULD=1S0600 
*RSER SHOULD=4 

4g: CLROK ;CLEAR ALL REGISTERS 
TST ORSER ;RSER SHOULD CLEAR 
BEQ 3$ RSER OK 
HLT 10S *RSER SHOULO=0 FOR THE 

“CLEAR BIT WAS LOADED IN RSCS2 
3S: CMP #4200, DRSCS1 «gS RSCS1 SHOULD=4200 FOR THE 

BEQ “CLEAR BIT WAS LOADER IN RSCS2 
HLT idg *RSCS1 SHOULD=4e00 



LOS 
MAINDEC-11-D2RSE-C RS11-R&O3 MAINTENANCE MODE DIAGNOSTIC MACYI1 27(732) 25-SEP-76 10:44 PAGE 64 
OZRSEC.P11 TSTS2 DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSAS) 

2518 s RERAAE SEERA EEE REE RELEASE ERE REREEAALAE SERRE ERAS EEE RE RRREASSSEES 

9513 TEST Se DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSAS) 
: SERRE EELS ERAGE ELE ERAGE EEE LEER EEE EEE EEE EE EEE A SEES EEE EE EEE SEES 

bel o11S62 104400 tstSe: SCOPE 

2523 sMODULE TESTED: M77S9, M7755, M7770 
ged “RMR ERROR HOULD NOT NOT’ ET Y' WR TTANG INTO RSAS WHILE DOING A BLOCK SEARCH FUNCTION 
soc IF TEST FAILS, CHECK CODER El2~47755. 

2527 O11564 104414 RMRC4Y: CLROK :CLEAR ALL DRIVE REGISTERS 
2528 011566 104416 MRDMO :PUT DRIVE INTO MAINT MODE 
2509 011570 104420 MRCK ;CHECK MR REG TO 
2530 011572 022701 22701 "EQUAL 22701 
2531 O11574 1O44e4 MRINT ‘INIT MAINT MODE (CLEAR MRSP) 
2532 011576 012777 O00001 167304 MOV #1. aRSOA LOAD RSDA 
2533 011604 010777 00003! 167266 MOV #31, aRSCS! LOAD BLOCK SEARCH FUNCTION 
2534 Oll6le 104426 DSCK CHECK RSDS 
2535 011614 030400 30400 -TO EQUAL 30400 
25% O11616 104000 HLT -DRY IN RSDS SHOULD 2 
2537 ‘CLEARED FOR DRIVE WAS 
2538 ; ISSURED A BLOCK SEARCH FUNCTION 
2539 *RSDS=BAD GOOD=CORRECT ANS 
2540 011620 005077 167272 CLR 3RSAS “WRITE INTO ATTENTION SUMMARY REGISTER 
OSH ‘SHOULD BE NO RMR ERROR BECAUSE 
os42 jRITING RSAS IN ALLOWED ANYTIME. 
2543 011624 017700 167264 MOV @RSER, BAD GET RSER REG 
eS4't 011630 012701 oo0000 MOV #0. GodD :GET Roane CS ANS 
2545 011634 Oe0100 CMP GOOD, BAD iI RMR SET IN RSER? 
254 011636 001435 BEQ 1S 
2547 O11640 104402 011644 TYPE ,.42 iM sciz (15)(12)"RMR ERROR SHOULD NOT SET WHILE WRITING 
2548 011730 104000 HLT *RSER=BAD GOOD=CORRECT ANS 
2549 011732 104426 1S: DSCK “CHECK RSDS TO 
2550 011734 030400 30400 “EQUAL 30400 
2551 011736 104000 HLT *RSDS=BAD GOOD=CORRECT ANS 
2552 O11740 022777 004231 167122 CMP #4231, dRSCS1 ;D1D CORRECT BITS SET IN RSCS! 
2553 O11746 OOL4O! BEQ ug “YES 
2554 O11750 104040 HLT 1DS *RSCS1 SHOULD=4231 
2ScS *RSDS SHOULD=30400 
2556 =RSER SHOULD=0 
2557 011752 104414 4§; CLROK ‘CLEAR ALL REGISTEDS 
2558 011754 005777 167134 TST ORSER *RSER SHOULD CLEAR 
2559 011760 OO14O! BEQ 3 *RSER OK 
2560 011762 104040 HLT 10S *RSER SHOULD=0 FOR THE 
2561 >CLEAR BIT WAS LOADED IN RSCS2 
2562 O11764 022777 OO4200 167106 35: CMP #4200, DRSCS1 = RSCS1 SHOULD=4200 FOR THE 
2563 011772 OOL4O! BEQ ‘CLEAR BIT WAS LOADER IN RSCS2 
2564 011774 104040 HLT ibs RSCS1 SHOULD=4200 
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TSTS3 DRIVE 

104400 

012777 =177777 

O1e727 OO0401 
o0S001 
010177 167046 
00$777 167054 

010000 

017700 166772 
0S2701 010100 

160200 

ee ee 

187070 

001216 

167034 

167010 

166750 
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MO TNTERANCE MODE DIAGNOSTIC 
MOS 

MACY11 27(732) 25-SEP-76 10:44 PAGE 65 

; RERRAAAASERRERLRESELERRRAL RARER REEEEERAERA RE REAR SERA RE ER RRASS EERE REE RERSES 
ORIVE SELECT TEST 

HEHE HEHEHE GHEE} HHH HHH HHH HHH HHH 
TEST 53 

SCOPE 

sMODULE TESTED: M77SS 
; THE PROGRAM LOADS A DRIVE REGISTER, OF THE DRIVE UNDER TEST To, au ANES. 
THE PROGRAM THEN FINDS A NON-EXISTENT DRIVE Ato. TRIES TO LOAD I 
REGISTER WITH ALL ZEROS. THIS SHOULD CAUSE “ 
‘SET IN RSCS2._ THE PROGRAM RE-SELECTS THE DRIVE UNDER TEST AND CHECKS 
ITS REGISTER TO SEE IF IT WAS MODIFIED. IT SHOULD CONTAIN ALL ONES. 
CHECK UNIT NO. COMPARATOR, E19-M775S IF TEST FAILS 

MRDSEL: CLRDK 
MROMD 
MRCK 
22701 
MRINT 

MOV 

; SEARCH FOR 

1S: MOV 

es: MOV 

#-1,dRSDA 

EXISTENT DRIVES 

#401, WORK 
GOOD 
GOOD, aRScSe2 
aRSER 
881 T12, aRSCS2 

#4000, 2RSCS1 
GOOD, MORKI 
GOOD: aRSCS2 
JRSDA 

ARSCS2, BAD 
#10100; GOOD 

GOOD, BAD 
+4 

#160200, dRSCS1 
+4 
!DA 

;CLEAR ALL REGISTERS 
;PUT DRIVE INTO MAINT MODE 
‘CHECK MAINT REG 
:T0 EQUAL 22701 
INITIALIZE MAINT MODE (CLEAR MRSP) 
BY SENDING 2 CLOCK PULSES 
LOAD DISK ADDR REG OF DRIVE UNDER TEST 

T NUMBER 
NG FOR NED 
ea ANY NON EXISTENT DRIVES 

NED _NUMBER 
3L UNIT # OF NED INTO RSCSe 
WRITE INTO A NON EXISTENT ORIVE REG 
;THIS SHOULD CAUSE NED TO 

8b dn gsroe 
;PUT CORRECT ANS IN GOOD 

ee Reise eonkect® 
i RSCS2=BA0 GOOD=CORRECT ANS 

31S CS1 CORRECT 
YES 

DO BE SET IN CS1 BECAUSE TRE. SHOUL 
OF NED ERROR IN RSCS2 
:RSCS1 SHOULD=160200 
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MAINDEC-11-D2RSE-C RS11-RSO3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) eS-SEP-76 10:44 PAGE 66 
DZRSEC.P11 TSTS2 =DRIVE SELECT TEST 

2616 Ol2134 005777 166756 TST aR 58S j01D ANY ATTENTION BITS SET? 
e617 O1e140 001401 BEO ;NO 
2618 QOlel¥e 104100 HLT ins “NO ATTENTION BITS SHOULD BE SET 
2619 012144 112777 000100 166762 MOVB #100, dRSCS1B CLEAR TRE 
ebe0 OlelSe 032777 O10000 166722 BIT WNED, aRSCSe ; DID NED CLEAR 
ebel Qlel60 001401 BEQ ; YES 
ebee Olelbe 104040 HLT ids ;NED DID NOT CLEAR IN RSCS2 
2623 “BY CLEARING TRE BIT IN RSCS1 
26e4 012164 013777 001162 166710 MOV UNNUM, JRSCS2 LOAD CORRECT UNIT NUMBER 
2625 Olel7e Oee777? 177777 166710 CMP #-1, JRSDA ‘DID RSDA GET MODIFIED 
e626 WHILE WRITING INTO A NON 
2627 jEXISTENT DRIVE? 
2628 Ql2200 001443 BEG NNOD ;N 
e629 Oleede 104004 HLT 'DA iRepa SHOULD= -1 
2630 Qle204 013700 O0leee MOV WORK1 , BAD 1T GOT “OOIFIED WHILE WRITING 
2631 QleeiO 013701 001162 MOV UNNUM, GOOD ;INTO A £0 
e632 Ole2i4 104000 HLT ;GOOD=DR. VE UNDER TEST 
2633 Ole2el6 O00434 BR NNOD “BAD=NON EXISTENT DRIVE THAT WAS 
e634 ZIM PSCS2 WHEN RSDA GOT MODIFIED 
2635 Oleeed 032727 010000 001170 NEGDON: BIT #BIT12, ONCEE ies THIS TYPED BEFORE? 
e636 Ole2e6 001030 BNE NNOD 
e637 Ole230 104402 012234 TYPE .+2 i vascrz (15><1e>"COULD NOT FIND A NON-EXISTENT DRIVE” 
2638 Bigate 052737 010000 001170 BIS WBIT12, ONCEE SET TYPED MESSAGE FLAG 

12310 NNDD: 
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RS11-ROC3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PAGE 67 
MAINTENANCE MODE WRITE TEST 

SERERESERHERSEERSRSESAESSSSERERAEERESREAAEEREARS SERS RESERESRS RELEASE SESE ES 
TEST 54 MAINTENANCE MODE WRITE TEST 
Pe ee eens 

4: 

HI 13 at RS DISK’ SriNe Hee ce (SINGLE-STEPPED) SECTOR 
WRI ae gift NG THE C TE_DATA PATH FOR A DATA 

* TRANSE 16 Q THE ENCODED DATA TO BOTH SURFACES IS 
; CHECKED ALONG WI : CORRE GENERATION OF THE CRC WORD AT THE END 
;0F THE SECTOR. INDEX PULSES, RESYNC, TIMING PREAMBLE, AND SECTOR 
SPULSES ARE ALSO CHECKED. 

001602 001144 MOV #1602, FLAGe ;SET TEST FLAG 
MRWRT: CLRDK ;CLEAR DRIVE REGISTERS 

000040 001170 MOV 840, ONCEE :SETUP TEST FLAGS 
MRINO ; SEND inex PULSE TO MR REG 
MRCK CHECK MA REG 
22701 ;T0 EQUAL 22701 
MRINT INIT MAINT MODE (CLEAR MRSP) 

BY SENDING 2 CLOCK PULSES 

;FILL MEMORY DATA BUFFER (INBUF) WITH 64 WORDS (1 SECTOR) 
;DATA BUFFER WORDS ARE Aa WORD OF ALL 0’S 
; OF ALL 1°S 
; PLORTING 1°§ PATTERN (16 WORDS) 
: A PATTERN OF 146314 (46 WORDS) 

030114 MOV Ss INBUF , R2 ;GET LOCATION OF OUTBUF 
CLR (R2)+ -CLEAR 1ST LOCATION 

177777 #-1, (R2)+ :2ND WORD OF 
CLR R3 *CLEAR WORK LOC TO CENERATE 
SEC “A PATTERN OF FLOATING ONES 

1§: R3 °GEY PATTERN 
BCS 2s “DONE GET OUT 
MOV R3, (R2)+ FILL & 
BR 1$ ; CONT 

0000S6 2s: MOV 846. ,R3 >FILL REMAINING PORTION OF 

146314 MOV #146314, R4 :BUFFER WITH A PATTERN OF 146314 
3s: MOV RY, (R2)$ sLOAD BUFFER 

DEC R3 :DONE YET? 
BNE 3$ :NO 

SETUP CONTRCILLER TG TRANSFER 64 WORDS OF DATA (1 SECTOR) TO SECTOR O 

030} 14 166474 MOV SINBUF ORS sLonp BUS RE 
1 166464 MOV #177700, oR . WORD COUNT REG 

166452 MOV #61, arses! = LORD We ITE 
GETSP “CLOCK ROUTINE TO GET SECTOR PULSE 

: OUT COUNTERS AND REGISTERS 
“TART OTHERWISE COULD BE CLEARED. 
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OZRSEC.P11 TSTSY MAINTENANCE MODE WRITE TEST 

2694 sASSERT INDEX PULSE TO INITIMLIZE THE ORIVE 
2695 012434 104430 MRINO 
[6% 010436 10440 MRCK “CHECK MR REG TO EQUAL 
2697 G1ewsg 020S91 20501 20501 FOR A 
so 1e“4e 104000 HUT ‘WRITE COMD HAS BEEN ISSUED 

e700 :STEP THRU RESYNC PERIOD 

a 012444 012737 001000 901204 MOV #512. REPT 
2703 O1eve 052737 O00040 001170 81S e81TS, ONCEE s TYPE OUT CLOCK COUNT IF ERROR OCCURS 
e704 Ol LON44G MRWRT1: MCLKI "CLOCK MR REG 
270S OleNGe 104420 MRCK CHECK FOR 
2706 O1e%64 O30Si1 30511 ; CORRECT DATA 
2707 Ole 104C00 HLT = BAO GOOD = CORRECT DATA 
2708 O1e470 104450 MCLKO rOCK MR REG 
e709 ~01e4 104420 MRCK CHECK FOR 
2710 O1eN74 O20SD1 20S01 CORRECT DATA 
2711 012476 104000 T *ERROR WHILE CLOCKING THROUGH RESYNC PERIOD 
e7le 012590 005337 001204 DEC REPT “FINISH LOOPING 
oi3 012504 001365 MRWRT 1 : THROUGH RESYNC PERIOO 

2715 sONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
2716 :SP=0 EQUALS SECTOR PULSE 
2717 012506 104446 MCLK1 i CLOCK MR REG 
2718 012510 104420 MRCK MR SHOULD 
2719 Ol2eSle O30111 30111 ‘EQUAL 30111 
27e0 012514 104000 MR=BAD GOOD=CORRECT ANS 
e7el 012516 104450 MCLKO CLOCK im REG 
ore 012520 104420 MRCK “CHECK MR 
2723 OlcSe2 OC0l01 20101 ig EQUAL 20101 
27e4 012524 104000 HLT MR=BAD GOOD=CORRECT ANS ‘ 

2726 ; PERFORM 63 MAINT CLOCK OPERAT IONS--MRITING PREAMBLE 

27e8 O01eS26 012737 000077 001204 MOV 863. , REPT 
2729 «(012534 104446 MRWRT2: MCLKI ;CLOCK MR REG 
2730 01253 104420 MRCK ;CHECK AR REG 
e731 012540 OB31511 31511 -TO EQUAL 31511 
2732 012542 104000 HLT *MR=BAD GOODSCORRECT ANS 
2733 012544 104450 MCLKO sCLOCK MR REG 
274 012546 104420 MRCK »CHECK MR REG 
2735 01eS5S0 2150 21901 >TO EQUAL 21501 
ev% Ol 72 108 HL -MR=BAD GOOD=CORRECT ANS 
2737 =012SS4 005337 001204 OEC REPT :DONE YET 
27% 012560 001365 BNE MRWRT2 -NO LOOP 
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RS11-RSC3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PAGE 69 
MAINTENANCE MODE WRITE TEST 

sORIVE SHUULD NOW RECEIVE 1ST WORD TO BE WRITTEN 

MCLK1 icLock i REG 

wor cours 3 ry ie fetciab cBdd=connect ANS 
MCLKO 5 CLOCK re AES 

ee 
HLT fou 2a GOOD=CORRECT ANS 
MCLK1 “CLOCK MR REG 
MRCK : EQUAL 
A395.) ;35S11 

;PERFORM NEXT STEP 8 TIMES TO FINISH WRITING PREAMBLE 
000019 001204 MOV 810, REPT 

MRWRT3: MCLKO sCLOCK MR REG 
MRCK *CHECK MR REG 
es501 ;TO EQUAL 25501 
HLT ;MR=BAD GOOD=CORRECT ANS 
MCLK1 s CLOCK REG 
MRCK >CHECK AR REG 
135511 3TO EQUAL 135511 
HUT 7MR REG=BAD =CORRECT ANS 

001204 DEC REPT ;DONE YES? 
BNE MRART3 :NO LOOP BACK 

MOVE DATA WORD INTO RSO3 SHIFT REGISTER (M7753) 

MCLKO sCLOCK MR REG 
MRCK sCHECK MR REG 
21501 370 EQUAL 21501 

;MR=BAD GOOD=CORRECT ANS 

;ENCODE SYNC 1 (M7751) 

MCLKI :CLOCK MR REG 
NRCK :MR REG SHOULD 
123511 sEQUAL 123511 
HUT sMR=BAD GOG0=C: CT ANS 
MCLKO sCLOCK MR REG 
MRCK ;MR REG SHOULD NOW 
33501 ; EQUAL 33501 
HLT ;MR=BAD GOOO=CORRECT ANS 

030114 MOV SINBUF RS -GET STARTING ADDR FOR DATA BUFFER 
MOV (RS), R4 GET DATA 
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Pll TSTSY MAINTENANCE MODE WRITE TEST 

a7 012704 0:2737 cO21S6 a0lels MOV #1134. , WORK RIG b BEC TOR TRANSFER 6 ax WORDS 
TS won-¢ CLOCK 

3787 s TAKE CBRE. OF Bi aT e Tite 

a 183 wY ; whBuRne cee 34 bee PBoRo DONE SEPARATELY) 
2790 O12712 0S2737 900100 901170 BIS 88176, ONCEE “SET IST TRANSFER LORD FLAG 
2791 Oi 20 194432 1S: XBIT -GET 1 BIT OF DATA 
e792 Ole7e2 104434 CLKDI “SET MCLK IN for 
2793 -AND CALCULATE MR REG 
e734 °F KORREET TA (MWOB) 
2795S 012724 104000 HLT :MR REG NOT CORRECT 
27% 01270 104436 CLKOO s CLEBR LEAR MCLIC TO 
2797 TRANSFER OF THIS BIT 
2798 CALCULATE CORRECT ANS FOR 
2799 itm REG (WDB) 
2800 012730 104000 HLT MR=BAD GOOD=CORRECT ANS 
2291 O12e732 032737 000200 001170 BIT aB1T7, ONCEE ON LAST WORD YET? 
2“ O1e740 00101 BNE 2$ “YES 
“233 012742 000400 001170 BIT 88178, ONCEE 3 ON CRC WORD YET? 
2804 012750 001040 BNE 3$ : YES 
Of 012752 005337 001216 DEC WORK :DONE WITH 63 WORDS? 
e % 012756 001360 BNE 1S :NO 

2 8 012760 052737 001170 BIS 8B1T7, ONCEE “SET LAST WORD FLAG 
“39 012766 012737 3 001216 MOV #19. , WORK -SET UP TO TRANSFER LAST WORD 
2610 012774 005337 OOl2ib6 2s DEC WORK :DONE YET? 
eel 910 1347 BNE 1$ “NO 
ele 0} 000400 001170 BIS 28178, ONCEE “SET TRANSFERRING CRC WORD 
2813 013010 042737 001170 BIC 8BI1T7. ONCEE ‘CLEAR LAST WORD FLAG 
2214 013016 004737 024430 JSR PC, GENCRC GENERATE CRC WORD 
Puls *AND LEAVE IN “WORK™ 
2216 013022 012702 030114 MOV SINBUF R2 -GO TO END 

sig grees bere Sine rh acy 
aig ees 8 MOV Re, RS “RESET POINTER FOR 
2820 O13040 162705 900002 S03 82.RS RS FOR CRC WO 
ge} 01 a4 19737 3 CO1216 MOV 019. WORK SETUP TO XFER CRC 
o 1 37 OOlei6b 38: DEC WORK :DONE YET 
23 013056 001320 BNE 1$ : 

g8e5 ;EBL SHOULD NOW ASSERT 

%27 013060 104446 MCLK1 “CLOCK MR REG TO STOP THROUGH 
2828 THE RSO3 SECTOR DEAD BAND AREA 
2829 013062 104420 MRCK ‘CHECK MR REG 
2850 013064 113511 113511 ‘TO EQUAL 113511 
2831 013066 104000 HLT *MR REG=BAD GOOD=CORRECT ANS 
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MAINTENANCE MODE WRITE TEST 

:LOOP 17 CIMES 

000017 001204 MOV #17, REPT 
4g: MCLKO “CLOCK MR REG 

MRCK >CHECK MR 
3501 -TO EQUAL 3501 
HL *MR=BAD GOOO=CORRECT ANS 
MCLK1 *CLOCK MR REG 
MRCK >CHECK MR REG 
113511 -TO EQUAL 113511 
HL T “MR=BAD GOOD=CORRECT ANS 

001204 DEC REPT ;DONE LOOPING YET? 
BNE 4§ ;NO 

>FINISH UP 
MCLKO -CLOCK MR REG 

ee igor) 
HLT - MR Fen Sad thon = CORRECT ANS 
MCLKI *CLOCK MR REG 
MRCK ;CHECK MR REG 
111511 >TO EQUAL 111511 
HLT -MR= SAD GOOD=CORRECT ANS 
MCLKO -CLUCK MR REG 
MRCK “CHECK MRE REG 
1S01 -TO EQUAL 1501 
HLT sMR=BAD GOOD=CORRECT ANS 

; TRANSFER SHOULD NOW BE COMPLETE 

MCLK1 =CLOCK MR REG 
K ;CHECK MR 

12711 *REG TO 
T sEQUAL 12711 

MCLKO “CLOCK MR REG 
MRCK “CHECK MR REG 
270} : TO 
HLT sEQUAL 2701 

;NOW TEST CONTROLLER 

165700 TST aRscsl “ANY ERRORS? 
BPL 5§ : NO 
HLT 1OATWC :YES 

165674 cs: TST BRSHC sDIO WC GO TO 0 
BEQ +4 sYES 
HLT WC *WC SHOULD BE = T0 0 

000001 165666 CHP #1, ORSDA $010 RSDA INCREMENT TO A 1 

HLT 'DA *NO RSDA SHOULD=1 
ocooo2 001144 BIT 08171, FLAGZ sIN MAINT VERIFY TEST? 

021450 IMP aaMRVRE YES, GO TO VERIFY TEST 



GO6 

;FILL MEMORY DATA BUFFER (INBUF) WITH &4 WORDS (1 SECTOR) 
;DATA BUFFER WORDS ARE if WORD OF ALL ie S 

WORD OF ALL 1’S 
FLOTING 1'S PATTERN (16 WORDS) 

MAI cs -11-DIRSE-C RSi1-REC3 MAINTENANCE MODE DIAGNOSTIC MACYI1 27(732) 25-SEP-76 10:44 PAGE 72 
Oz Pll TSTSS MAINTENANCE READ TES 

s RERRESEESRSSRSERERERESRESSESSSSSRELRSSERSSERSSSSSRSSS SSAA RSS REGRESS SHEERS 

see “TEST SS MAINTENANCE REAO TEST 
e887 TTTTITITITIT TTT TTT TTT TTT TT TTT TIT TTT CTE TTT TTT TTT 

2898 013242 104400 tSTSS: SCOPE 

;MODULE TESTED: M7771, 47753, M7751 
2991 :THIS IS AN RSO3 DISK MAINTENANCE MODE (SINGLE-STEPPED) SECTOR READ TIMING 
e392 ‘TEST. WE ARE TESTING THE COMPLETE DATA PATH FROM THE DISK DECODING LOGIC 
2893 >TO CORE MEMORY. (THE PHASE LOCK LOOP IS NOT TESTED) 

2895 0132044 104414 MRRD:  ¢LROK ;CLEAR DRIVE REGISTERS 
289% 013e% 052737 O00040 901170 BIS #B1TS, ONCEE SET TYPE CLOCK COUNT FLAG 
2897 0130S" 042737 047716 001170 BIC #47716, ONCEE § :CLEAR ALL OTHER FLAG BITS 
2898 013262 104430 MRIND ; SEND INDEX PULSE TO MR REG 

Ql 4 1044 MRCK “CHECK MR REG 
1 2701 22701 -TO EQUAL 22701 

2901 013270 104424 MRINT -INIT MAINT MODE (CLEAR MRSP) 
2302 *BY SENDING 2 CLOCK PULSES 

Sand 013272 005037 001144 CLR FLAG ;CLEAR FLAG TEST BITS 

2906 
2907 
2909 
2909 
2310 A PATTERN OF 146314 (46 WORDS) 

2912 01327 012702 030114 MOV 8 INBUF , Re :GET LOCATION OF INBUF 
2913 013302 o0S022 CLR (R2)+ “CLEAR 1ST LOCATION 
O34 1 3304 Ol2722 177777 MOV a-1, (Re)+ *2ND WORD OF ALL ONES 
2915 013310 CLR R3 “CLEAR WORK LOC TO GENERATE 
23:6 O1i¢ 000261 SEC =A PATTERN OF FLOATING ONES 
2317 013314 006103 1S: ROL R3 GET PATTERN 
2918 013316 103402 Bcs 2s ‘DONE GET OUT 
2919 01 5320 010322 HOV R3, (R2)+ ‘FILL BUFFER 

5454 Bi 335 nee 000056 2s: MOV 846. .R3 iGONT REMAINING PORTION OF 
2922 013330 Ole704 146314 MOV #146314, R4 jBUFFER WITH A PATTERN OF 146314 
53c3 oie 3s: MOV RY, (R2)+ Bae Teh 

1 DEC R3’ eure 
2925 013340 001375 BNE 3$ 
2326 
2927 
g38 i OF CONTAINS THE TA TABL SLE OF DATA WHICH IS “READ™ 

‘VIA THE MRDB BIT 
2330 OUTBUF IS WHERE THE a WORDS FROM THE 
2931 :MASSBUS ARE STORED. 
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MAINDEC-11-DCRSE-C 
DZRSEC. TSTSS 

RS11-RSG3 MAINTENANCE MODE OIAGNOSTIC 
MAINTENANCE REA TEST 

MACYLL 27(732) CS-SEP-76 10:44 PAGE 73 

;SETUP CONTROLLER TO TRANSFER 64 WORDS OF DATA (1 SECTOR) FROM SECTOR C 

sLOAD BUS ADDR REG 
*LOAD WORD COUNT REG 
"LOAD READ COMMAND 
‘CLEAR eee uLeE IA TABLE 50 THAT 
* WHEN NISHED, WE CAN 
‘COMPARE WHAT WE cor M OUTBOF) 
“WITH WHAT WE EXPECTED (INBUF). 

;CLOCK ROUTINE TO GET SECTOR PULSE 
TO CLEAR OUT COUNTERS ANO REGISTERS 
; THAT OTHERWISE COULD NOT BE CLEARED. 
;COULD NOT SET BECTOR PULSE (0) 
;CLOCK MR REG SP = 

;CHECK MR REG TO EQUAL 
;22601 FOR A 
;READ COMO 

; TYPE OUT CLOCK COUNT 

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

H LOOPING ;FINISH 
; THROUGH RESYNC PERIOD 

030714 165536 MOV sOUTBUF , ORSBA 
77700 165526 MO v 8177700. JRSWC 
0071 165514 MOV #71, aRSCS1 

009100 MOV 8100. R2 
020714 MOV SOUT BUF, R3 

4S: CLR (R3)4+ 
DEC Re 
BNE 4§ 
GETSP 

HLT IMR 
SPASS 

sASSERT INDEX PULSE TO INITIALIZE THE DRIVE 
MRIND 
MRCK 
22601 
HLT 

;STEP THRU RESYNC PERIOD 

901000 001204 MOV #512. REPT 
000040 001170 BIS sBITS, CNCEE 

MRRDI: MCLK 
MRCK 
32611 
HLT 
MCLKO 
MRCK 
22601 
HLT 

001204 DEC REPT 
BNE MRRO1 

;ONE MORE CLOCK PULSE SHCULD ASSERT SECTOR PULSE 
;SP=0 ae viadl SECTOR PULSE 

HRCK. 
32211 
HLT 
MCLKO 
MRCK 
22201 
HLT 

; ell 
;MR=BAD COOD=CORRECT ANS 
: CLOCK me REG 
CHECK MR 
TO EQUAL 22201 
;MR=BAD GOOD=CORRECT ANS 
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MAINDEC-11-DZRSE-C RSi1-R€G3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PAGE 74 
DZRSEC.P11 TSTSS MAINTENANCE READ TEST 

e373 -PERFORM 71 MAINT CLOCK OPERATIONS-- 

2981 913808 012737 000107 001204 MOV #71. ,REPT 
e982 013510 10444e MRRD2: MCLKI -CLOCK MR REG 
2483 013512 104420 MRCK “CHECK MR REG 
2984 013514 033611 33611 -TO EQUAL 33611 
2985 013516 104000 HLT *MR=BAD GOOD=CORRECT ANS 
298 013520 104450 MCLKO “CLOCK MR REG 
2987 013S2e2 104420 MRCK “CHECK MR REG 
2988 013524 023601 23601 “TO EQUAL 23601 
2989 013526 104000 HLT MR=BAD GOOD=CORRECT ANS 
2990 013530 005337 001204 DEC REPT DONE YET 
e381 013534 003365 BNE MRRDe “NO LOOP 

2993 *READ SYNC™1" 

2395 01353 012777 000005 165360 MOV #5, aRSMR 
29% O13544Y 012777 000015 1653Se2 MOV 915, JRSMR 
e997 0135S2 104420 MRCK 
2998 (013554 133615 133615 
2999 013556 104000 HLT 
3000 
3001 -READ DATA 
3002 013560 005027 001226 MRD3: CLR WORK3 ;CLEAR CLOCK COUNT FOR DATA KD 
3003 013564 012705 030114 MOV SINBUF , RS GET STARTING ADDRESS FOR DATA BUFFER 
3004 013570 162705 oconde SUB #2,.R5 
3005S 013574 012737 OO004S 001206 MOV #45 REPT -SETUP COUNTER FOR 1ST SB BIT 
3006 013602 012737 o02200 001204 MOV #1152. ,REPT :SETUP COUNTER TO TRANS=ER 
3007 64 WORDS- 18X64=11S2 
3008 i] cLOck PERT BIT OF ATR 
3009 013610 104444 1S: RBIT “GET 1 DATA BIT 
3010 Ol36!2 104440 CLKR! -CLOCK MR REG 
311 013614 104000 HLT >MA NOT CORRECT 

3013 O13616 104442 CLKRO ;CLOCK MR REG 
3014 013620 104000 HLT *MR REG NOT CORRECT 

2016 013622 005337 001204 DEC REPT -DONE WITH COMPLETE TRANSFER 
3017 013626 001370 BNE 1$ *NO 
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MAINDEC-11-O2RSE-C RS11-R&O3 MAINTENANCE MODE DIAGNOSTIC MACYIL 27(732) 25-SEP-76 10:44 PAGE 75 
OZRSEC.P11 TSTSS MAINTENANCE READ TEST 

3018 013630 032737 O00400 001170 28: BiT #8178, ONCEE ;D1D WE ALREADY DO CRC? 
3019 013636 001030 . BNE 3$ = YES 
3020 013640 052737 OO0400 001170 BIS #8178, ONCEE *NO SET CRC FLAG 
3021 01364 013737 001206 001174 MOV REPT ’ SAVEE “SAVE REPT] 
3022 O13€54 004737 024430 JSR C, GENCRC GENERATE CRC WORD 
3023 ‘AND LEAVE IN LOC “WORK™ 
3004 013660 912702 030114 MOV #INBUF Re 
3025 013664 013737? 001174 001206 MOV SAVEE REPT sRESTORE REPT 
3026 013672 O62702 000200 ADD #200, R2 : STORE CRC WORD AT END OF 
3027 013676 Oise 001216 MOV WORK’ dR -INBUF TABLE 
3028 0137 1 MOV Re, RS 
3029 013704 162705 oco0de SUB #2, RS 
3030 013710 012737 000022 001204 MOV #18. REPT ;SETUP TO TRANSFER 1 WD 
3031 013716 000734 BR 1$ “TRANSFER CRC WO 

0137e0 1 3S: MCLK1 “CLOCK MR REG 
3033 013722 aes MRCK CHECK MR REG 
303% 013704 117611 117611 >TO EQUAL 
3035 013726 104000 HLT 117611 
3036 013730 104450 MCLKO ‘CLOCK MR REG 
3037 013732 104420 MRCK ‘CHECK MR 
3038 013734 003601 360! >TO EQUAL 
3039 013736 104000 HUT : 3601 
3040 013740 104446 MCLK1 “CLOCK MR REG 
3041 O13742 104420 MRCK CHECK MR 
3042 O13744 113611 113641 ; TO EQUAL 
3043 013746 104000 HLT 113611 
3044 013750 104450 MCLKO iON Bek MR REG 
3045 013752 104420 MRCK -CHECK MR 
30% 013754 003601 3601 >TO EQUAL 
30H 013756 104000 HLT : 3601 

3049 :PERFORM 20 MAINTENANCE CLOCK OPERATIONS 
3050 “STEP INTO END OF SECTOR DEAD BAND 
3051 *EBL IS NOW ASSERTED 

3053 013760 012737 000020 001204 MRDY: MOV #20, REPT 
3054 013766 104446 1S: MCLK1 ;CLOCK MR REG 
3055 013770 104420 MRCK “CHECK MR REG 
Sh 013772 113611 113611 *TO EQUAL 
3057 013774 104000 HLT 113611 
3058 013776 104450 MCLKO “CLOCK MR REG 
3059 014000 104420 MRCK CHECK MR 
3060 014002 00360! 3601 ‘REG TO 
3061 O14004 104000 HLT “EQUAL 3601 
3062 014006 37 001204 DEC REPT -DONE YET? 
3063 O14012 001365 BNE 1§ : NO 

3065 PERFORM ONE MAINTENANCE CLOCK OPERATION 
3066 “SHOULD GET STROBE BUFFER 

3058 O14014 104446 MCLK1 sCLOCK MR REG 
3069 014016 104420 MRCK “CHECK MR 
3070 014020 117611 117611 REG TO 
3071 014022 104000 HLT - EQUAL 117611 
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PAIRTENANCE 

004270 

165040 

000001 

001216 
020000 

014200 
001216 

16S044 

165032 

001170 

001204 

164676 

164634 

KOE 
NIRNANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PAGE 76 

;PERFORM ONE MAINTENANCE CLOCK OPERATION 
;ShJULD COMPLETE TRANSFER. 

MRDS: MCLKO CLOCK MR REG 
CMP #4270, aRSCS1 “ANY ERRORS? 
BE 1$ :NO 
HLT 'DA'DS!WC 

1S: TST aRSwC ;D10 WC GO TO O 
BEQ “YES 
HLT inc “WC REG SHOULD=0 
CMP #1. aRSOA ; DOES RSAD=1 
BEQ +4 YES 
HLT 'DA -NO RSDA SHOULD=1 

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

MRD6: BIC sBITS, ONCEE ;CLEAR CLOCK TYPEOUT 
MOV sINBUF GOOD ‘GET STARTING LOC OF EXPECTED DATA 
MOV #OUTBUF BAD *GET STARTING LOC OF DATA “READ” FROM DISK 
MOV gle, REPT -SE* UP ERROR COUNTER 
MOV 8101,R5 “CC 4PARE 1 SECTOR 

3S: DEC RS ;DONE WITH SECTOR 
BEQ 2s “YES GET OUT 
CMP (BAD) +, (GOOD) + 15 DATA CORRECT? 
BEQ 3$ : YES 
BIT 81712, OSHR iTAPE ALL ERRORS? 

DEC REPT : TYPED OUT 10 ERRORS YET? 
BEQ 2$ i YES GET OUT 

1S: CMP -(BAD),-(GO0D) GET ERROR 
MOV BAD, R3° ;SAVE CONTENTS OF 
MOV 6000, RY "GOOD AND BAD 
MOV (R3), BAD :GET DATA & PLEASE 
MOV (R4); GOOD IN GOOD AND BAD 
HLT “TYPE OUT ERROR 
MOV R3, BAD “PUT ADORESS BACK 
MOV R4' GOOD “INTO GOOD & BAD 
MC! Bab. WORK 
BIT #81113, 3SuR 
BNE 4§ 
TYPE 42 - ASCIZ “BAD RODRESS= ~ 
MOV WORK, -(6) *PUT WORK ON STAC 
TYPES ‘TYPE STACK IN OCTAL - SUPRESS 

4g: CMP (BAD)+, (GOOD) + 
BR 3$ 

2s: - DONE 
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INDEC-11-DZRSE-C RS11-R&G3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PAGE 77 

ZRSEC P11 TSTSS MAINTENANCE MODE DATA WRITE CHECK TEST 

310 s RELEELALHREEERAL RELL E ERA EERE LE EAAA SE RRAR ERR RERAA REESE ERASE ERE LER REED 

lel ; TEST Sb MAINTENANCE MODE DATA WRITE CHECK TEST 
3lee  SREFRESRERERERARREAARRSERASSSEE RELEASE RRSE SER RESAEASSRERSERSEASRSRRSELEE 

3123 014230 104400 tSTS6: SCOPE 

3125 sMODULE TESTED: M7771, M77S3, M7751 
3126 A ONE SECTOR TRANSFER IS DONE WITH A WRITE CHECK FUNCTION. 
3107 ‘WITHIN THE RSO3, A WRITE CHECK FUNCTION IS IDENTICAL TO A 
3138 READ FUNCTION. 

3130 014232 104414 MRWCK: CLROK ;CLEAR DRIVE REGISTERS 
2131 Ol4e34 052737 O0004YO 001170 BIS #BITS, ONCEE *SET TYPE CLOCK COUNT FLAG 
3132 C.4e42 042737 047716 001170 BIC #47716, ONCEE “CLEAR ALL OTHER FLAG BITS 
3133 014250 104430 MRIND i SEND IN) INDEX PULSE TO MR REG 
3134 O14 104420 MRCK REG 
3135S O14254 022701 22701 ;T0 FOUAL 22701 
3136 O142S6 104424 MRINT i INIT MAINT MODE (CLEAR MRSP) 
EL Y SENDING 2 CLOCK PULSES 

3139 014260 012737 o00004 001144 MOV #4, FLAG2 ;SET WC FLAG FOR CLKRI ROUTINE 

3141 sFILL MEMORY DATA BUFFER (INBUF) WITH 64 WORDS (1 SECTOR) 
3142 “DATA BUFFER WORDS ARE :A WORD OF ALL O’S 
3143 . A WORD OF ALL 1’°S 
3144 . FLOATING 1’S PATTERN (16 WORDS) 
3145 : A PATTERN OF 146314 (46 WORDS) 

3147 014266 012702 030114 MOV #INBUF , R2 ;GET LOCATION OF INBUF 
3148 014272 005022 CLR (R2)+ -CLEAR IST LOCATION 
3149 014274 012722 177777 MOV 8-1, (R2)+ ‘OND WORD OF ALL ONES 
3150 014300 005903 CLR R3 “CLEAR WORK LOC TO GENERATE 
3151 014302 ocde6! SEC jA PATTERN OF FLOATING ONES 
3152 014304 006103 1S: ROL R3 GET PATTERN 
3153 014306 103402 BCS 2$ “DONE GET OUT 
3154 014310 010322 MOV R3, (R2)+ ‘FILL BUFFER 
3155 014312 000774 BR 1S’ : CONT 
3156 014314 012703 o000Ss 2s: MOV #46. .R3 “FILL REMAINING PORTION OF 
3157 014320 012704 146314 MOV #146314, R4 “BUFFER WITH A PATTERN OF 146314 
3158 014324 OL0422 3s: MOV RY, (Re) + *LORD BUFFER 
3159 014326 005303 DEC R3’ :DONE YET 
3160 014330 001375 BNE 3$ = NO 

3168 ;SETUP CONTROLLER TO TRANSFER &4 WORDS OF DATA (1 SECTOR) FROM SECTOR O 

3164 014332 012777 030114 164546 MOV #INBUF ,SRSBA =; LOAD BUS ADDR REG 
316S 014340 012777 177700 164536 MOV #177700, dRSWC  ;LORD WORD COUNT REG 
3166 O14346 012777 0000S! 164524 MOV #51, aRS¢S1 “LOAD WRITE CHECK COMMAND 
3167 O143S4 1044S4 GETSP *CLOCK ROUTINE TO GET SECTOR PULSE 
3168 >TO CLEAR OUT COUNTERS AND REGISTERS 
31693 ‘THAT OTHERWISE COULD NOT BE CLEARED. 
3176 014356 104220 HLT IMR “COULD NOT SET SECTOR PULSE (0) 
3171 014360 104456 SPASS -CLOCK MR REG SP = 1 
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MAINDEC-11-DZRSE-C RS11-ROO3 MAINTENANCE MODE DIAGNOSTIC. MACY11 27(732) 25-SEP-76 10:44 PAGE 78 
DZRSEC.P11 TSTS&S MAINTENANCE MODE DATA WRITE CHECK TEST 

3172 ;ASSERT INDEX PULSE TO INITIALIZE THE ORIVE 
3173 014362 104430 MRIND 
3174 QO14364 104420 MRCK ;CHECK MR REG TO EQUAL 
ale Oty o8 e701 22701 ;ee701 
at2s 14270 =104090 HLT 

3178 ;STEP THRU RESYNC PERIOD 

3180 O14372 012737 001000 001204 MOV #Sle. , REPT 
3181 014400 052737 O00040 001170 BIS BITS) ONCEE ; TYPE OUT CLOCK COUNT IF ERROR OCCURS 
3182 OL4Y4O06 104446 MRWCK1: MCLK1 CLOCK MR REG 
2183 O14410 104420 MRCK ;CHECK FOR 
3184 O1441le 032711 32711 CORRECT DATA 
3185 014414 104000 HLT :MR=BAD GOOD=CORRECT DATA 
3186 O14416 104450 MCLKO CLOCK MR REG 
3187 Q14420 104420 MRCK CHECK FOR 
3188 O14422 022701 22701 CORRECT DATA 
3189 O14424 104000 HLT ERROR WHILE CLOCKING THROUGH RESYNC 
3190 014426 005337 001204 DEC REPT FINISH LOOPING 
3131 014432 001365 BNE MRWCK1 ; THROUGH RESYNC PERIOD 

31S3 ;ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
3194 ;SP=C EQUALS SECTOR PULSE 
3195 Q144YS4 104446 MCLK1 ;CLOCK MR_REG 
31% O14436 194420 MRC. >MR SHOULD 
3197 O14440 032311 32311 EQUAL 32311 
3198 O1444e 104000 HLT ;MR=BAD GOOD=CORRECT ANS 
3199 OL4444 104450 MCLKO CLOCK MR REG 
3200 O14446 104420 MRCK ‘CHECK MR 
3e01 O14450 022301 22301 :TO EQUAL 22301 
sete O144Se 104000 HLT ;MR=BAD GOOD=CORRECT ANS 

som ;PERFORM 71 DOUBLE MAINT CLOCK OPERATIONS-- 

3206 O144S4 012737 000107 001204 MOV #71. ,REPT 
3e07 O14462 104446 MRWCKe: MCLK1 ;CLOCK MR REG 
3208 O14464 104420 MRCK CHECK MR REG 
3209 O14466 033711 33711 >TO EQUAL 33711 
3210 014470 104000 HLT ;MR=BAD GOOD=CORRECT ANS 
3ell Q1447e2 1044S0 MCLKO CLOCK MR REG 
3ele O14474 104420 MRCK CHECK MR REG 
3213 014476 023701 23701 70 EQUAL 23701 
3214 014500 104000 HLT ;MR=BAD GOOD=CORRECT ANS 
3e!S O14S0e 005337 001204 DEC REPT DONE YET 
3216 014506 001365 BNE MRWCK2 ;NO LOOP 

aes - 



MAINDEC-11-D2RSE-C 
DZRSEC. Pil 

014S10 
O14S16 

O14S46 
014S54 

014562 
Ol4sb$ 
014565 

TSTS6 

012777 
012777 

012737 
012737 

1O4444 
104440 
104000 

104442 
104000 

005337 
001370 
032737 

RS11-RSG3 MAINTENANCE MODE DIAGNOSTIC 
NO6 

MAINTENANCE MODE DATA WRITE CHECK TEST 

;READ SYNC” 1” 

000008 
0000!5 

001226 
030114 
000002 
000045 
002200 

164406 
164400 

001170 

001170 
001174 

001i 206 

001204 

MOV 
MOV 
MRCK 
133715 
HLT 

;READ DATA 
MRWCK3: CLR 

MOV 
SUB 
MOV 
MOV 

RBIT 
CLKR1 

#S, ORSMR 
815, ORSMR 

re 
48178, ONCEE 

#8178, ONCEE 
REPT!’ SAVEE 
PC, GENCRC 

#INBUF Re 
SAVEE REPTI 
#200, Re 

MACY11 27(732) 25-SEP-76 10:44 PAGE 79 

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

;SETUP COUNTER FOR 1ST SB BIT 
*SETUP COUNTER TO TRANSFER 
364 WORDS-18X64=11S2 
;1 CLOCK PER 1 BIT OF DATA 
;GeTt 1 SQ7A BITS 
;CLOCK_MR REG 
;MR NOT CORRECT 

;CLOCK MR REG 
;MR REG NOT CORRECT 

; DONE WITH COMPLETE TRANSFER 

sD10 WE ALREADY DO CRC? 

"NO SET CRC FLAG 
:SAVE REPT1 
*GENERATE CRC WORD 
>AND LEAVE IN LOC “WORK” 

RESTORE REPT 
“STORE CRC WORD AT END OF 
:INBUF TABLE 

;SETUP TO TRANSFER 1 WO 
; TRANSFER CRC WD 
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MATNOEC-11-DcRSE-C RSLI-RSCS MAINTENANCE PIDE DIAGNOSTIC  MACYII 27(732) 25-SEP-76 10:44 PAGE 80 
OCRSEC Pll TSTS& MRINTENANCE MODE DATA WRITE CHECK TEST 

eB 14672 = LQS4Y 3$: MLK) “CLOCK MR REG 
C Biss 1 428 MRCK tebe MR REG 

3X 8 QO1467% 11771) 117711 *T0 EQUAL 
x >9 014700 104000 T S117711 
x60 ae ass MCLKO *CLOCK MR 
3261 14 ] MRCK sCHECK MR 
3cb5 14 003701 3701 :T0 EQUAL 

14710 104000 HUT -3701 
“64 O147le tae: MoLK1 -CLOCK MR REG 

§ O14714 1044 CK sCHECK MR 
seb «4014716 1139711 113711 *TO EQUAL 
2267? Q14720 104000 T 7113711 
3¢68 014722 104450 MCLKO *CLOCK MR REG 
3269 14724 104420 MRCK *CHECK MR 
3270 014726 003701 3701 770 EQUAL 
se?! 014730 104000 HLT 33701 

3 73 :PERFORM 20 MAINTENANCE CLOCK OPERATIONS 
3c 74 “STEP INTO ENG OF SECTOR DEAD BAND 
3275 >FBL IS NOW ASSERTED 

3277 =014732 012737 O000eED O01204 MRWCKY: MOV 820, REPT 
3e7B O0:4740 104446 1S: MCLK1 -CLOCK MR REG 
3279 «01474e §3=«104420 MRCK “CHECK MR REG 
XO OLYH4 113711 113711 370 EQUAL 
3c81 O14746 104000 T 3113711 
3e82 O14750 104450 MCLKO sCLOCK MR REG 
3°83 O1N7S2 104420 : CHECK MR 
x4 014754 003701 3701 >REG TO 
X% O14756 104000 HLT EQUAL 3701 
X36 014760 209337 O0i204 DEC REPT ;D0NE YET? 
3°87 014764 0L1365 BNE 1$ :NO 

3289 ;PERFORM ONE MAINTENANCE CLOCK OPERATION 
32390 “SHOULD GET STROBE BUFFER 

MCLK1 ;CLOCK MR REG 
MRCK ; CHECK MR 
117711 sREG TO 
HLT sEQUAL 117711 

;PERFORM ONE NTE Nee CLOCK OPERATION 
SHOULD COMPLETE TRANSFER. 

MRWCKS: MCLKO sCLOCK MR REG 
CoP 84250, 9RSCS1 = ANY 
BEQ 1$ * NO 
HLT 1DA'DS! WC 

1S TST ORSWC sDIO WC GO TO 0 
BEQ +4 “YES 
HLT iwc “WC REG SHONLD=0 
CoP #1 aRSOA : DOES i 
BEQ 44 “YES 
HUT iDA :RSOA SHOULD=1 
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MAINDEC-11-D2RSE-C_— RSL1-REG3 MAINTENANCE MODE DIAGNOSTIC MACYI1 27(732) 25-SEP-76 10:44 PAGE 81 
OZRSEC.P11 TSTST MAINTENANCE MODE CRC TEST 1 (NO OCK ERRORS) 

3310 SREREEESESEREEHALEREERERESS CSRRELEA REESE SEERERSSRSESSRERESRSRESREREE REESE 

3311 “TEST S7 MAIN ENANCE MODE CRC TEST 1 <NO DCK ERRORS) 
Ble oSESSSESSESES SERESASSSSSKERALLERESSRSRRSSSRSSESESSSSRESSSSSASSSAEREREELSSDS 

3313 015034 10440C tSTS7: SCOPE 

3315 ;MOOULES TESTED: M7753. 
3316 - THE RSO3 DISK IS SET UP TO READ (IN MAINTENANCE MODE) 
331 :SECTOR OF A SPECIALLY CREATED DATA PATTERN WHICH LEAVES ONLY 
3318 -ONE BIT el IN THE CRC REGISTER PRIOR TO CHECKING THE C 
3319 “WORD. THE CORRESPONDING CRC WORD IS THEN “READ”. RESULT! 
3320 ?IN NO OCK ERROR. THE DATA PATTERN IS THEN MOOIFLED (BY 
232] *SHIFTING) AND THE ENTIRE READ SEQUENCE REPEATED UNTIL ALL 
328 :16 BITS IN THE CRC REGISTER HAVE BEEN CHECKED. 

330% 015036 012737 OOO04O 001144 MOV #40, FLAG2 :CLEAR TST FLAG 
3325 OISOW 104414 MRCRC: CLROK :CLEAR DRIVE REGISTERS 
33h 0. s0Ne 37 000040 001170 31S 8617S. ONCEE :TYPE CLOCK COUNT IF ERROR OCCURS 

15098 042737 047716 001170 BIC #47716, O0NCEE CLEAR ALL OTHER FLAG BITS 
3278 p15 S2 104430 K” INO *SEND INOEX PULSE TO MR REG 
3309 015604 1044°0 MRCK “CHECK AR REG 
3330 015966 022701 22701 :TO Fount l 
3331 015070 1044e4% MRINT SINIT MAINT MODE (CLEAR MRSP) 
3332 BY SENUING CLOCK PULSES 
kee 915078 032727 000020 001144 BIT SITY, FLAGZ “FIRST TIME 
339% 015100 001023 SNE 3s *NO 
3335 0:5102 012737 000001 001174 MOV 81, SAVEE “LOAD IST CRC WORD 

uy “FILL MEMORY para BUFFER (JNCUF) WITH | SECTOR 
“CREATE BUFFER WITH 72 OF 16 BITS WHICH EQUALS THE NO. OF BITS IN &4 18 BITS WORDS 

3339 “DATA BUFFER CONTAINS 6 WORDS OF ZEROS 
340 : A WORD OF 236 
31 : A WORD OF 140000 
He : bY WORDS OF ZEROS 
3043 >IN THIS TEST, ALL 18 BITS OF THE ash DATA WORD MUST BE 
344 ;MANIPULATED. HENCE A TABLE CONTAINING 11S2 BITS (64X18) IS 
IHS “REQUIRED INSTEAD OF A TABLE CONTAINING 64 WORDS. 
33% 015110 012702 030114 MOV 8 INQUF , Re “GET ypORT ION OF INBUF 
347 O1S114 012703 000006 is Rov #6 RS iSeT COUNTER 

28 pteiss . 3 DEC R3 sr oRst 6 
30 15134 0137 BNE 1$ * WORDS 

1 O18) lev22? 00023 MOV 8236, (R2)+ “LORD A 236 
Sie Dlblae Die7e9 440000 mov 8140000, (R2)+  ;LORO A 140000 

0151 1 100 MOV 864. .R3 SETUP COUNTER 
334 015142 005022 2s CLR (R2}$ -TO CLEAR THE 
3355 015144 005303 DEC R3 ‘REMAINING WORDS 
3356 015146 001375 BNE 2s :FOR 



r _— ee 

MRINDEC-11-CORSE-< 
CIORSEC.P 11 TS1S> 

3357 
3358 
3353 1S1S0 913777 

se) HL Bier 
3362 Bieise pierre 
3%3 0151 12703 
3364 01 
3365 015219 00sa2 
33%6 O1S2le OF 
33%7 015214 0013 
3%8 O15216 1044SY 
3369 
3370 
3371 015220 104220 
3372 015222 1O44S6 
3373 
3374 
3375 O015e24 104430 
3376 0152e2h 104420 
3377 0152030 O2260) 
3378 015232 104000 
3379 
3380 
3381 

| 3392 015294 0:2737 
23 015042 062737 

4+ 015250 104446 
3385 O01S235° 104420 
326 O159S4 (Be6ll 

| 3337 015% 1 

| 3.8 Bleced 1eiiso 
| 3390 pi eses pat 
| 3391 O15°66 104000 

3392 015270 005337 
3393 015274 001265 
32304 
3395 
3396 
3397 015276 104446 
3398 g15* 2 20 
3399 01 sae ti 
3400 015304 104000 
"Ol 7 LO44S0 

| 2402 415310 1044e0 
MOS 015312 C2220! 
3404 015314 104000 

DO? 
RSi1-RSC3 MAINTENANCE MODE DIAGNOSTIC  MACY11 27(732) 25-SEP-76 10:44 PAGE 82 
RRINTENANCE MODE 2RC TES’ 1 (NO DCK ERRORS) 

;SETUP CONTROLLER TO TRANSFER 64 WORDS OF DATA (1 SECTOR) FROM SECTOR 0 

030714 16373 
177700 = 16372 
000071 163706 
000200 
030714 
0000e0 001144 

001000 001264 
000040 001170 

001204 

3S: MOV Our ,@RSBA =; LOAD BUS ADDR REG 
MOV 700'SRSWC LOAD WORD COUNT REG 
MOV 971 arsts! “LORD READ COMMAND 
MOV 82) R2 
MOV 80L BoE. R 
BIS s8ri4, F¢nce ;NO SET FLAG FOR 1ST TIME THROUGH TEST 

4§; CLR (R3)4" 
DEC Re 
BNE 4§ 
GETSP sCLOCK ROUTINE TO GET SECT SE 

:TO CLEAR OUT COUNTERS AND REGISTERS 
: THAT OTHERWISE COULO NOT BE CLEARED 

HLT 1 MR :COULD NOT SET SECTOR PULSE (0) 
SPASS “CLOCK MR REG SP = | 

ASSERT INDEX PULSE TO INITIALIZE THE DRIVE 

MRCK “CHECK MR REG TO EQUAL 
22601 ‘22601 FOR A 
HLT *READ COMD 

-STEP THRU RESYNC PERIOD 

MOV 8Sl2. , REPT 
BIS sBITS: ONCEE - TYPE our CLOCK COUNT IF ERROR OCCURS 

MRCRCL: MCLKI “CLOCK MR REG 
MRCK “CHECK FOR 
32611 ; CORRECT DATA 
HUT MR=BAD GOOD=CORRECT DATA 
MCLKO : CLOCK MR REG 
MRCK - CHECK FOR 
22601 : CORRECT 
HLT - ERROR ore AeLOCKING THROUGH RESYNC 
DEC REPT oF INISH LOOPING 
BNE MRCRC1 HROUGH RESYNC PERIOO 

;ONE MORE CLOCK PULSE SHOULD assent SECTOR PULSE 
;SP=0 EQUALS SECTOR PULSE 

MCLKI ;CLOCK MR REG 
ARCK ;MR Bh 
32211 3E 
HUT ; MR=BAD GOOD =CORRECT ANS 
MCLKO ; CLOCK i REG 
MRCK ;CHECK MR 
22201 :10 EQUAL 22201 
HLT =BAD GOOD=CORRECT ANS 
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012737 

RSi1-RSC3 MAINTENANCE MODE DIAGNOSTIC 
MAINTENANCE MODE CRC TEST 1 (NO DOCK ERRORS) 

EQ? 
MACYIL 27(732) 2S-SEP-76 10:44 PAGE 83 

;PERFORM 71 MAINT CLOCK OPERATIONS-- 

900107 001204 
MRCRCe: 

;RERD SYNC™1" 
MOV 
MOV 
MRCK 
133615 
HLT 

-RERO DATA 
ARCRC3: CLR 

MOV 

1§: RBIT 

001204 

871. ,REPT 

REPT 
MRCRC2 

85, oJRSMR 
#15, aRSMR 

WORK3 
8 TNBUF , RS 
82, RS 
845 REPTI 
#1162. , REPT 

REPT 
1$ 

3-
 

RECT ANS 

;T0 EQUAL 23601 
;MR=BAD GOOD=CORRECT ANS 
;DONE YET 
NO LOOP 

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

;SETUP COUNTER FOR 1ST SB BIT 
; SETUP COUNTER TO TRANSFER 
364 WORDS-18x64=11S2 
;1 CLOCK PER 1 BIT OF DATA 
;GET 1 DATA BITS 
;CLOCK_MR REG 
;MR NOT CORRECT 

;CLOCK MR REG 
;MR REG NOT CORRECT 

i DONE WITH COMPLETE TRANSFER 



FO? 
MAINDEC-11-O2RSE-C RS11-RSG3 MAINTENANCE MODE DIAGNOSTIC MACYI1 27(732) 25-SEP-76 10:44 PAGE 84 
OZRSEC.P1! TS1S? INTENANCE MODE CRC TEST 1 (NO DCK ERRORS) 

43 DISH44 737 OOON00 201:70 2S: BiT #8178, ONCEE -DID WE ALREADY DO CRC? 
44 6184S2 001020 BNE 3$ = YES 

445 g15454 052737 900409 001170 BIS 0818, ONCE iNO SET CRC FLAG 
8 ; 

a3 pt euee BES 58S Beaeeo ADD 8220 Re NORD TO END OF 
348 015972 013712 001174 4g; MOV SAVEE , aR2 - INBUF TABLE 
3449 01547 O91 cs: MOV R2, RS GET CRC WORD 
3450 yee 162705 oo00d2 SUB #2, R5 
3451 015504 012737 000022 001204 MOV #18. REPT SETUP TO TRANSFER | WO 
52 015512 744 BR 15 "TRANSFER CRC WD 
3453 015514 104446 3s: MCLK1 :CLOCK MR REG 
3454 015516 104420 MRCK CHECK MR REG 
3455 0:5520 117611 117611 >TO EQUAL 
3455 0/5522 104000 ‘117611 
3457 015504 1044S MCLKO CLOCK MR REG 
3458 015¢26 104420 MRCK : CHECK 
3459 015530 00360! 3601 >TO EQUAL 
3460 015532 104000 HiT : 3601 
3461 O15594 1 46 MCLK1 “CLOCK MR REG 
62 015535 1 MRK "CHECK MR 
3463 015540 113611 113611 TO EQUAL 
3464 015542 104000 HLT 113611 
3465 015544 104450 MCLKO ‘CLOCK MR REG 
3465 015546 1.4420 MRCK CHECK NR 
3467 015550 0u360! 3601 TO EQUAL 
3468 015552 104000 HLT : 3601 



GO7 
MAINDEC-11-DORSE-C_ = RSLI-ROC3 MAINTENANCE MODE DIAGNOSTIC gecy i 27(732) e@S-SEP-7& 10:44 PAGE 8S 
0 Pil TS’S7 = =MAINTENANCE MODE CRC TEST 1 (NO OCK ERROR 

3469 ;PERFORM 20 MAINTENANCE CLOCK OPERATIONS 
0 STEP INTO END OF SECTOR DEAD BAND 
rae sEdL IS NOW ASSERTED. 

ai?3 O1SES4Y Ole2737 OCOO20 90:c04 MRCRCY: MOV #20, REPT 

S475 O1SS62 104446 1§: MCLK1 ;CLOCK MR REG 
3476 015564 104420 MRCK :CHECK MR REG 
N77 01S566 «= 113611 113611 :TO_EQUAL 
3478 015570 104000 HLT 5113611 
3479 915572 §=104450 MCLKO CLOCK MR REG 
3480 QO1SS74 104420 MRCK CHECK MR 
3481 015576 003601 3601 ;REG TO 
3482 915600 104C00 HLT ;EQUAL 3601 
3483 Oi ppue 00S337 001204 DEC REPT ;DONE YET? 
a 15606 001365 BNE i$ 3NO 

3486 ;PERFORM ONE MAINTENANCE CLOCK OPERATION 
Eat ;SHOULD GET STROBE BUFFER 

BS 915610 104446 MCLK1 ;CLOCK MR REG 
3490 015612 104420 MRCK ; CHECK MR 
M491 015614 117611 117611 ;REG TO 
acs OiS6i6 1 HUT ;EQUAL 117611 

Kaba] ;PERFORM ONE MAINTENANCE CLOCK OPERATION 
ue ;SHOULD COMPLETE TRANSFER. 

3497 015620 104450 MRCRCS: MCLKO ;CLOCK MR REG 
3498 O01Sbe2 022777 OON270 163250 CMP #4270, JRSCS! ;RNY ERRORS? 
499 «(015630 001401 BEQ 1$ ;NO 
3500 Mts O40S4 HLT 1DA' OS! WC 
3501 Q1S634 777 «163244 1$: TST dRSWC ;01I0 WC GO T0 0 
3502 015640 001401 BEG . +4 :YES 
3503 O1564e 104010 HLT 1 WC :WC_REG SHOULD=0 
3504 Slept 006137 001174 ROL SAVEE :GET NEXT CRC WORD 
3505 Q1S650 103404 BCS es DONE _- BRANCH 
2506 015652 O04737 027110 JSR PC, MDATA SHIFT DATA PATTERN 
3597 015656 000137 015044 JMP MRCRC RESTART TEST WITH NEW DATA PATTERN 
3508 015662 es: ; DONE 



MAINOEC-11-D2RSE-C 
DZRSEC.P11 TSTBD 

3509 
3510 
51 
3ie O1S662 104400 
51 
3614 
3515 

16 
3517 
3618 
$19 
2520 
3521 015664 012737 
oe 015672 104414 
3523 015674 052737 
3504 015702 040737 
3525 015710 104430 
3526 015712 104420 
27 015714 Oee701 
3508 015716 104424 
3529 
3530 015720 032737 
3531 015726 O0!023 
332 015730 012727 
3533 
3534 
36.35 
35.36 
3637 
3538 
3639 
S40 
3541 015736 012702 
342 015742 Ole703 
3543 01574 O0cS022 
3544 015750 005303 
3545 015752 001375 
354 015754 Ole7e2 
347 015760 Ole7e2 
3548 015764 012703 
3549 015770 o0s022 
350 018772 005.303 
3651 015774 001375 
3552 
3553 
3554 015776 012777 
355 16004 012777 
3656 16012 012777 
3657 016020 012702 
3658 016004 012703 
3669 016030 37 
3560 016036 005023 
3561 016040 005302 
3662 Ol6042 001375 

HO7 
RSi1-RSO3 MAINTENANCE MODE DIAGNOSTIC 
MAINTENANCE MODE CRC TEST 2 (CAUSE DOCK ERRORS) 

MACYI1 27(732) 25-SEP-76 10:44 PAGE 8 

; RRSAAELSRLELSRASERERRERRLEERE SALE REE EAL SALSRESRSS RSS ERSRSS ESSERE ARERR SEES 
TEST 60 MAINTENANCE MODE CRC TEST 2 <CAUSE OCK ERRORS) 
TTT TTT TT TTT TTT TTT TTT Tee TTT TTT TTT TTT TTT TTT TrT TTT Ty 

tST60: SCOPE 

;MOOULE TESTED M7753 
sTHIS Test S a NILAR TO CRC- TEST EXCEP EPT THAT THE DATA 

BEEN MODIFIED TO LEA SINGLE BIT SET IN att. 
cae TE treTeR AFTER BOTH DATA AND CRC WORDS HAVE vE BE EN ORE 
THIS CAUSES A DCK ERROR. THE READ SEQUENCE IS REPEATED ie 
Tires ten TEST THAT EACH BIT IN THE CRC REGISTER CAN CAUSE A 

Cooo4 001144 MOV #40, FLAG2 -CLEAR TST FLAG 
MROCK: CLROK j CLEAR DRIVE REGISTERS 

000040 001170 BIS #BITS ONCEE -SET TYPE CLOCK COUNT FLAG 
047716 001170 BIC 847716, O0NCEE § :CLEAR ALL OTHER FLAG BITS 

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

“BY SENDING 2 CLOCK PULSES 
000020 001144 BIT #8174, FLAG iFIRST TIME THRO 

000001 001174 MOV #1, SAVEE :LORD 1ST CRC WORD 

-FILL MEMORY DATA BUFFER (INBUF) WITH 64 WORDS (1 SECTOR) 
“CREATE BUFFER WITH 72 WORDS OF 16 BITS WHICH = THE NO. OF BITS IN 64 18 BIT WORDS 
:DATA BUFFER CONTAINS 7 WORDS OF ZEROS 
: A WORD OF 23 

A WORD OF 154000 
: 63 WORDS OF ZEROS 

030114 MOV BINBUF R2 -GET LOCATION OF OUTBUF 
000007 MOV #7 R3 :SETUP COUNTER 

1$: CLR (Re)+ ;TO CLEAR THE 
DEC R3 FIRST 7 
BNE 1§ ; 

000023 MOV 823, ( ‘LOAD A 23 
154090 MOV #724000. {R2)4 “LOAD A 1S4000 
000077 MOV 863. .R3° “SETUP COUNTER 

2s: CLR (Re)4 -TO CLEAH THE 
DEC R3 ;RENA NING WORDS 
BNE 2s FOR THAT SECTOR 

-SETUP CONTROLLER TO TRANSFER 64 WORDS OF DATA (1 SECTOR) FROM SECTOR 0 

030714 1631Le 3S: MOV BOUTBUF,@RSBR  ;LOAOD BUS ADOR REG 
177700 163072 MOV #177700' dRSWC  3LOAD WORD COUNT REG 
nee 163060 MOV #71, arsts] “LOAD READ COMMAND 
000200 MOV #200. R2 
030714 MOV SOUTBUE,R 
000020 001144 BIS aBIT4, EtRee ;NO SET FLAG FOR 1ST TIME THROUGH TEST 

ug: CLR (R3)4" 
DEC Re 
BNE ug 
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MAINDEC-11-D2RSE-C RS11-RSC3 MAINTENANCE MODE DIAGNOSTIC MACYI1 27(732) 25-SEP-76 10:44 PAGE 87 
DZRSEC.P11 TST6O MAINTENANCE MODE CRC TEST 2 (CAUSE DCK ERRORS) 

3553 016044 104454 GETSP ;GLOCK ROUTINE TO GET SECTOR PULSE 
y "TO CLEAR OUT COUNTERS AND REGISTERS 

3565 “THAT OTHERWISE COULD NOT BE CLEARED. 
3565 O1S046 104220 HLT MR “COULD NOT SET SECTOR PULSE (0) 
3557 O160SO 1044S6 SPASS “CLOCK MR REG SP = 
3558 ASSERT INDEX PULSE TO INITIALIZE THE DRIVE 
3569 0160S2 104430 MRIND 
3570 O160SY 104420 MRCK -CHECK MR REG TO EQUAL 
3571 016055 O2260! 22601 : 22601 
372 016060 104000 HLT 

te, :STEP THRU RESYNC PERIOD 

3576 016062 012737 001000 001204 MOV #512. ,REPT 
3577 016070 052737 OO0040 001170 BIS #BITS' ONCEE sTYPE OUT CLOCK COUNT 
3578 016076 104446 MROCK1: MCLK1 “CLOCK MR REG 
3579 016100 104420 MRCK “CHECK FOR 
3680 016102 O326!1 32611 ; CORRECT DATA 
3581 O16104 104000 HLT MR=BAD GOCD=CORRECT DATA 
3582 016106 104450 MCLKO CLOCK MR REG 
3589 916110 104420 MRCK CHECK FOR 
3684 O16ll2 O22sdi 22601 "CORRECT DATA 
3585S 016114 104000 HLT *ERROR WHILE CLOCKING THROUGH RESYNC 
38 016116 005327 001204 DEC REPT “FINISH LOOPING 
3687 Ol6le2 001365 BNE MROCK 1 THROUGH RESYNC PERIOD 

3589 ONE NORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
3590 :SP=0 EQUALS SECTOR PULSE 
3591 916124 104446 MCLK1L :CLOCK MR REG 
2592 016126 104420 MRCK “MR SHOULD 
=593 016130 032211 32211 “EQUAL 32211 
3694 ible 194000 HLT * NR=BAD GOOD=CORRECT ANS 
3595 O16134 104450 MCLKO ‘CLOCK MR REG 
35% 016136 !044e0 MRCK CHECK MR 
3597 O16140 Geze0! 22201 10 EQUAL 22201 
3598 O16142 104000 HLT MR=BAD GOOD=CORRECT ANS 



rr) Z 
as
a 

dad
s 

R
R
R
 E

R 
D
O
N
C
 

U
L
L
 
W
I
T
H
 ©
 

SB
RC
U 

RN
R 

ON
E 

ER
R 

RR
 

Lae 

b=
 

Do=
 

Pe
 

P=
 

Fae
 

me
 
Ow

 
Fa
e 

Pw
 

He
 

Pe
 

P
R
O
M
 
K
N
M
M
M
N
X
a
c
w
 

Om
 

Pa
t 

Om
e 

Pow
e 

Fw
 

Pow
e 

fm
e 

Gao
 

Gen
e 

Pru
e 

ne
 

S
N
F
 

E
R
O
K
L
 

E 

o
O
o
o
e
a
o
 

Sm
ee

 
Qu

e 
Su

e 
fe
e 

Ga
me

 

R
R
R
R
 

—
 

o
£
 

B 
012737 
LOY44E 

Seni 
04000 

JO? 
RSi1-PSG3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PACE 88 
MAINTENANCE MODE CRC TEST 2 (CAUSE DCK ERRORS) 

;PERFORM 71 MAINT CLOCK OPERATIONS-- 

000!07 001204 MOV #71. ,REPT 
MROCK2: MCLK i CLOCK MR REG 

MRCK HECK FR G 
33611 iff QUAL 33611 
HLT :MR=BAD GOOD=CORRECT ANS 
MCLKO “CLOCK MR REG 
MRCK CHECK MR REG 
2360! TO EQUAL 23601 
HLT :MR= BAD GOOD=CORRECT ANS 

001204 DEC REPT DONE YE 
BNE MRDCKe : NO EOE 

sREAD SYNC™1" 
Q0000S 162716 MOV 8S, ORSMR 
000015 162710 MOV #15, JRSMR 

MRCK 
133615 
HLT 

-READ DATA 
001226 MROCK3: CLR WORK3 “CLEAR CLOCK COUNT FOR DATA WD 
030114 HOV aINGUF, ,RS GET STARTING ADDRESS FOR DATA BUFFER 

hice 001206 MOV sag" REPTI -SETUP COUNTER FOR 1ST SB BIT 
002200 001204 MOV #1152. REPT “SETUP COUNTER TO TRANSFER 

64 WORDS-18X64=1152 
*{f CLOCK PER 1 BIT OF DATA 

1S: RBIT -GET 1 DATA BITS 
CLKRI CLOCK MR REG 
HLT *MR NOT CORRECT 

CLKRO CLOCK MR REG 
HLT "MR REG NOT CORRECT 

001204 DEC REPT “DONE WITH COMPLETE TRANSFER 
BNE 1$ ;NO 



KO7 
MAINDEC-11-DZRSE R 3 MAINTENANCE MODE DIAGNOST MACYL1 27(732) 25-SEP-76 10:44 PAGE 89 
DoRee eS pit 7€160 RP ATER NCE MOD CRT ee 2 feay oF By ERR BoRet 

3637 Olbe72 032737 OOO400 001170 2S: BIT eBITS, ONCEE ;DID WE ALREADY DO CRC? 
3638 016300 001020 BNE 3$ = YES 

016302 052737 O00400 001170 BIS #8178, ONCEE "NO SET CRC FLAG 
3640 016310 Ole7d2 030114 MOV SINBUF Re -MOVE CRC 
3641 016214 ps? 000220 Ao $220, R2 “WORD TO ENO OF 
3642 016320 Ole7le O00000 4g; MOV 80, Re INBUF TABLE 
3643 016324 010205 S$: MOV R2;RS “GET CRC WORD 
3644 016326 162705 000002 SUB #2, R5 
3645 016332 012737 OdO00e2 0o01204 MOV #18. REPT -SETUP TO TRANSFER 1 WD 
3646 016340 OO00744 BR 1$ “TRANSFER CRC WO 
3647 O16342 LOS446 38: MCLK! ‘CLOCK MR REG 
2648 O16344 104420 MRCK “CHECK MR REG 
3649 O16346 117611 117611 >TO EQUAL 
3650 016350 104000 HLT “117611 
3651 016352 1044S0 MCLKO CLOCK MR REG 
3652 016354 104420 MRCK “CHECK MR 
3653 016356 003601 3601 TO EQUAL 
3654 016360 104000 HLT : 3601 
3655 016362 104446 MCLK 1 *CLOCK MR REG 
3655 016364 104420 MRCK “CHECK MR 
3657 016366 113611 113611 ;TO_EQUAL 
3658 016370 104000 T 113611 
3659 016372 104450 MCLKO “CLOCK MR REG 
3660 O16374 104420 MRCK : MR 
3661 016376 003601 3601 >TO EQUAL 
3662 O16400 104000 HLT : 3601 



LO? 
MAINDEC- 11 -D2RSETE R5.1-RSG3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PAGE 90 
DZRSEC.P11 TST69 MAINTENRNCE MODE CRC TEST e2 (CAUSE DOCK ERRORS) 

3663 ;PERFORM 20 MAINTENANCE CLOCK OPERATIONS 
rae: STEP INTO END OF SECTOR DEAD BAND 
gob) -EBL IS NOW ASSERTED 

$67 016402 O1e737 O00020 O0ie04Y MRDCKY: MOV #20, REPT 

3669 Q16410 104446 1§: MCLK1 ;CLOCK MR REG 
3670 O164ie 104420 MRCK CHECK MR REG 
3671 O16414 113611 113611 TO EQUAL 
372 Ol641G 184900 HLT 3113611 
3673 016420 104450 MCLKO ;CLOCK MR REG 
3674 Olb4e2 104420 MRCK MR 
37S 016424 903601 3601 ;REG TO 
3676 016426 104C00 HLT EQUAL 3601 
3677 016430 005337 001204 DEC REPT ; DONE YET? 
O78 016434 001365 BNE 1$ 3N 

3680 ;PERFORM ONE MAINTENANCE CLOCK OPERATION 
Bact ;SHOULD GET STROBE BUFFER 

2683 QO16436 104446 MCLK1 ;CLOCK MR REG 
3684 O16440 104420 MRCK ;CHECK MR 
3685 Ol644e 117611 117611 ;REG TO 
sb88 O16444 104000 HLT ;EQUAL 117611 

3688 ;PERFORM ONE MAINTENANCE CLOCK OPERATION 
Bet: ;SHOULD COMPLETE TRANSFER. 

3631 O16446 104450 MROCKS: MCLKO ;CLOCK MR REG 
M32 O164SO0 Oee777 144270 lbe42e CMP #144270, 9RSCS1 ANY ERRORS? 
3633 016456 001401 BEQ 1§ : NO 

ee ts: C0777 162416 1$ fer auc 3010 WC GO TO 0 
36 Bie 1401 BEG +4 ;YES 
36397 016470 104010 HLT »WC :WC REG SHOULD=0 
3698 O1647e 100000 162414 CMP #100000,9RSER  ;DID OCK SET? 
3639 Oi 6208 001417 BEQ 3$ ; YES 
3700 016502 104050 HLT 'DS!WC 
3701 O16504 104402 016510 TYPE .+2 ;.ASCIZ <15><12>"DCK DID_NOT SET ™ 
3702 Q16S534 004737 023006 JSR PC, CRCTYP ;GET IC THAT FAILED AND TYPE IT 
3703 O16S4O O00e41 3$: CLC 
3704 016542 006137 001174 ROL SAVEE ;GET NEXT CRC WORD 
3705 O16546 103404 BCS es ;DONE RANCH 
3706 016550 004737 027110 JSR PC, MOATA ; SHIFT RTA PATTERN 
3707 O16S5S4 000137 015672 JMP MROCK RESTART TEST WITH NEW DATA PATTERN 
3708 016560 es: ; DONE 
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MAINDEC-11-DZRSE-C RS11-R&G3 MAINTENANCE MODE DIAGNOSTIC MACYLI 27(732) 25-SEP-76 10:44 PAGE 91 
UZRSEC.P11 TST61 IGNORE FUNCTION TEST 

3709 s ERERALALHELELA AALS LEREARAARAAR GRRE ERASER LEER REAR E SE AEE E EERE EES 

3710 TEST 61 IGNORE FUNCTION TEST 
71 SETI TET TTT TT TTT TTT TTT TTT ETT TTT TCT TTT T TTT TTT TTT TTT TUT TTT TTT TTT TT TTT Te 

ele 016560 10440C tSTe1: SCOPE 

3714 sMODULE TESTED: §77S9, M7770 
3715 :PUT THE DISK IN MAINTENANCE MODE AND SET ERROR CONDITIONS IN THE DRIVE 
3716 “ERROR REGISTER (RSER). TRY TO START A READ TRANSFER. THE “GO” BIT IN 
3717 *RSCS1 SHOULD NOT SET. MISSED TRANSFER ERROR (MXF) SHOULD SET IN RSCS2 
3718 “WHICH IN TURN SHOULD CAUSE “TRE" AND “SC” TO SET IN RSCS1. 

2720 016562 104414 MRIFT: CLROK sCLEAR ALL REGISTERS 
3721 O16S6E4Y 104416 MROMD “PUT DRIVE INTO MAINT MODE 
3702 016566 104420 MRCK “CHECK MR REG 
3723 016570 022701 22701 >TO EQUAL 22701 
3724 016572 104424 MRINT *INIT MAINT MODE (CLEAR MRSP) 
3725 016574 012777 177777 162312 MOV #-1, ORSER SET ERRORS 
3726 016502 013777 001164 162306 MOV UNITSV,SRSAS § :CLEAR ATA BIT IN RSAS 
3727 “AND ERROR BITS IN RSCSI 
3728 016610 012777 030714 162270 MOV #OUTBUF,3RSBA  ;LOAD RSBA 
3729 016516 012777 177777 l62c60 MOV #-1, ARSHC ; LOAD RSWC 
3730 O1662% 010777 000071 162246 MOV #71 aRSCS! -LOAD READ FUNCTION 
3731 016832 030777 O00001 162c40 BIT #Brto, aRSCs1 iIs "Go" BIT ZERO? 
3732 O16640 OO14O1 BEQ 1$ - YES 
3733 Ol6642 104140 HLT 1DS!AS "GO" BIT IN RSCS1 SHOULD NOT 
3734 *LOAD IF ERRORS ARE PRESENT IN THE DRIVE 
3735 O1664% 012737 177777 OOlel6 1S: MOV #177777,WORK | :SETUP TIMEOUT FOR MXF ERROR 
3736 016652 005337 001216 cS: DEC WORK 
3737 016656 000240 NOP 
3738 016650 NOP 
3739 Ol6662 001373 BNE Ss 
3740 O16664 017700 162212 MOV JRSCS2, BAD sCHECK RSCS2 FOR MXF 
3741 016570 012701 1100 MOV #1100, 6000 ;GET CORRECT ANS 
3742 016674 053701 OO1162 BIS UNNUM’ GOOD “FOR RSCS2 
3743 016700 O2000!1 CMP BAD, GOOD 15 RSCS2 CORRECT 
3744 016702 OO1401 BEQ 2$ “YES 
3745 016704 104000 HLT *BAD=RSCS2 GOOD=CORRECT ANS 
3746 *MXF SHOULD BE SET IN RSCS2 
3747 “FOR A READ WAS ISSUED 
3748 “WITH ERROR BITS SET IN RSER. 
3749 016706 022777 144270 162164 2S: CMP #144270, aRSCS1 515 RSCS1 CORRECT? 
3750 016714 OO!4O! BEG 3$ “YES 
3751 016716 104042 HLT 'DS'ER °SC_AND TRE SHOULD BE SET FOR 
3752 ;MXF SHOULD BE SET IN RSCS2 
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IGNORE FUNCTION TEST 

177777 162156 38: ce el, IRSWC i010 RSWC CHANGE? 

HLT inc “WC_SHOULD NOT HAVE CHANGED 
"FOR READ SHULD HAVE NEVER 
BEEN EXECUTED 

030714 162146 cnp KOUTBUF, , JRSBA :DID RSBA MCVE 

162140 MOV JRSBA, BAD GET RSBA 
030714 MOV KOUTBUF,GOOD  :GET CORRECT ANS 

HLT ?RSBA=BAD GOOD=CORRECT ANS 
*RSBA MOVED WHEN THE READ 
“COND WAS LOADED WITH ERROR 
‘BITS SET IN RSER, READ COMD SHOULD 
“NEVER HAVE BEEN EXECUTED AND RSBA 

¢ }SHOULD NOT HAVE MOVED. 
4g: CLROK ; -CLEAR ALL REGISTERS 

162120 MOV JRSCS2, BAD GET RSCS2 
900100 MOV. #100, G00D ‘SETUP CORRECT 
001162 BIS UNNUM, GOOD * ANS 

CHP 6000, BAD 18,082 CORRECT? 

HLT *MXF SHOULD HAVE CLEARED IN 
sRSCSe WITH THE “CLR” BIT BEING 
SET IN RSCS2. 
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OZRSEC.P1! TSTb2  INVALIO ADDRESS ERROR (IAE) TEST 

ve ; KHHSRSSESSSHSHSHSEASESSSSLSSESSRSESSESSLSAEASRSRSSSSSAEESSRESERSESSRSSESSSES 

3778 TEST 62 INVALID ADDRESS ERROR (IAE) TEST 
3779  SHSSSSESESSESERERSESASHASESEREEASESSRASELERSSLEREERERESSRSRESSRERRSLELESES 

3750 017000 10440C tsTe2: SCOPE 
¢ 

37Be2 ; 4 7770 
3783 FLOAT A Lt THE FOUR SPARE AOORESS BITS IN THE DISK 
3784 : SS REGISTER ( ), THIS C “IRAE” 10 SET IN 
3785S : GISTER (RSER) WHEN A FUNCTION IS LOADED INTO 
3706 : SI WHICH IN SHOULD CAUSE ATTENTION TO SET IN THE 
3787 : ORI STATY falar ) AND “TRE AND "SC* TO SET IN THE 

3789 017002 042737 OD0040 001170 ° yd eBITS, ONCEE sCLEAR CLK CNT FLAG 
3790 017010 12708 004000 MOV 84000: Re *LORO Ro WITH INVALID AOOR 
3791 017014 O1 0i7022 001010 MOV #4$, LAD “LOOP HERE ON ERROR 
3792 017022 104416 4S: MROMO :PUT ORIVE IN MAINT MODE 
73 9170-5 O44 MRCK CHECK MAINT REG 
7H O17 5 I 22701 
3795 0170300 1044 MRINT sINIT MAINT MODE (CLEAR MRSP) 
7% +7038 000004 001170 BIT #81T2, ONCEE “LOOPING ON ERRORS) 
3797 iv 7 BNE 1$ :YE 
3798 O17 - Qué! ROL R2 GET INVALID ADORESS 
3799 017044 «JOHNS BCS TRDONE : FLOATING A ONE YET? 
3800 O170%6 010277 1620% 1S: MOV Re. SRSDA “LOAD RSA WITH INVALID ADORESS 
cay 017058 Olev77 000071 162020 MOV #71 aRscs! -00 A READ TO INVALID ADOR 
3 2 Ol 022777 O0c000 16206 CMP 82000, SRSER 715 RSER CORRECT? 
3 3 O170% OLY BE Q 2s “YES 
3° 017070 052737 O00004 001170 BI 89172, ONCEE SET ERROR BIT 
3% 017076 104044 HL '05!'DA . Le FOR 
2 b A READ COMMAND WAS GIVEN 
297 >TO AN ILLEGAL ALDRESS 
3 38 017100 042737 OD0004 001170 2s: BIC #8172, ONCEE CLEAR ERR.R FLAG 
3409 017106 022777 150600 161776 CMP #150600,3RS0S ;DID IAE SET? 
3210 017114 OOL4ON BEQ 3$ sYES 
3811 017116 0° °737 OOOOON 001170 BIS 881T2 ONCEE “SET ERROR BIT 
31g 017124 104044 HLT '05!DA RSDS =150600 FOR 
321 *1AE SHOULD BE SET IN RSER 
3814 017126 042737 OOO0OD4 001170 38: RIC 8B1T2, ONC “CLEAR ERROR FLAG 
3381S O1719@ Oee777 144270 161736 CMP 8144270, ORSCS1 :0I5 SC + TRE SET? 
3816 017142 OOL4O4 BEQ S$ “YE 
3817 017144 052737 OOO0O4 001170 BI #81T2 ONCEE SET ERROR BIT 
218 0171S2 104044 HL 10A!DS 50 + TRE BE SET IN RSCS1 
361 FOR 1RE BE SET IN RSER 
3820 017154 ©2737 000004 001170 SS: BIC 88112, ONCEE CLEAR ERROR BIT 
321 17162 104414 CLROK CLEAR RRORS 

17164 161724 TST ORSER “O15 IRE CLEAR? 
3823 017170 OO1L4O! RFQ +4 “YES 
3% 017172 | HLT 10S -IAE DID NOT CLEAR 
3605 017174 00071 BR 4g : CONT INUE 
382 017176 IADONE : : DONE 
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OBERA TION INCOMPLETE ERROR TEST 

s ERELEESERSEGEEREREEELEEREEERERREERERESESERERS ESSE ESE SER REE ES OEE REESE EEE S 
;TEST 63 OPERATION INCOMPLETE ERROR TEST 
MTiiiiiiiieiinitiititiitiitiiiiiiiiristitriiereeii err ery 
tsT63: SCOPE 

aS N MAINT ENANCE MODE AND START f READ COMMAND 
; THEN eSUE THRE E DISK “INOEX" PUL 5ES TO SIMULATE A COMPLETE 
ROTATION OF THE DISK SURFACE. THE THIRD INDEX PULSE S AD 
:CAUSE OPERATION IN COMPLETE "OPI" TO APPEAR IN THE DA..c ER 
=REGISTER (RSER) AND “ATA” AND “ERR™ IN THE DRIVE STATUS REGISTER (RSDS) 

MROPI: CLROK sCLEAR ALL DRIVE REGISTERS 
MOV 2eOUTBUF ARSBA :SETUP RSBA 
MOV a-1, aRSWe ‘SETUP RSWC 

MROMD PUT DRIVE NTO. MAINT MODE 
MRCK “CHECK MAIN 
22701 ‘TO EQUAL 22701 
MRINT “INIT MAINT MODE (CLEAR MRSP) 

MOV #71, aRSCS1 =LOAD A READ COMMAND 

MRIND - ISSUE THREE INDEX 
MRI sPULSES 59 
MRI CAUSE OP 

sNOM CHECK FOR conaect ERRORS IN RSER AND RSDS 
MOV a ER BAD ;GET RSER 
MOV 82.005. G000 GET CORRECT ANS 
Cr GOOD, BAO iDID OPI SET IN RSER? 

TYPE ,.42 ASCIZ «15)>¢12>"0PI 1K RSER SHOULD SET-3 INDEX PULSES W 
HUT i foclZ GOOD=CORRECT ANS 

iS: CMP §450600, aRSDS i010 CORRECT ERRORS SET? 

HUT 10S ;RSDS_ SHOULD=150600 BECAUSE 
OF OPT ERROR IN RSER 

28 CMP 8144270, 9RSCS1 :O0ID SC AND TRE SET IN RSCS1” 
BEQ MROPIA ;YES 
HLT 1DS!WC SC AND TRE SHOULD SET IN RSCS1 

‘BECAUSE OF ERROR IN RSER 
MROPIA: CLRDK Gh AR ALL ERR 

ts aRSE R i010 OPI CLEAR IN RSER * 

TYPE, . #2 i ASCIZ (15><12>"OPI IN RSER DID NOT CLEAR BY SETTING SL 
HLT OTe dep: :0S :RSER 

i$: CMP #10600, aRSOS DID ERROR BITS CLEAR IN RSDS 
;BY TTING CLA BIT IN RSCS2 

HLT 10S R S SHOULD=10600 
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000040 

000020 
000077 

000010 

104270 

000077 

00400 

163266 

001179 

161340 
161340 

161336 

161310 

161306 

l6iete 

v PARITY ERROR 7 est 

5 Ee a Hh aE aa A a aE aa aa aaa ak aa 0828 HI MH 
; TEST 64 PARITY ERROR TEST 
i eiiiiiiiiiiitiiiiiiiti ee ite] 
*STE4: SCOPE 

TE A DRIVE REGISTER. “PAR™ SHOULD SET IN 
R) WHICH SHOULD CAUSE “ATR” TO SET IN RSAS 

MRPAR: CLRDK ;CLEAR ALL REGISTERS 
BIC 881TS, ONCEE s CLEAR CLK CNT FLAG 
MROMD -PUT DRIVE IN MAINT MOOE 
MRCK “CHECK MAINT TO 
22701 EQUAL 22701 
MRINT INIT MAINT MODE (CLEAR MRSP) 
BIS #BIT4 aRSCS2 SET THE “PAT BIT. 
MOV 877, aRSDA BY WRITING INTO THIS REGISTER, 

PAR SHOULD SET 
CMP 010, SRSER DID PAR SET? 
BEQ YES 
HUT ips PAR™ 

CNP w1emen0, aRscS} 
BEQ YES 
HLT ing: DA ;SC_ SHOULD BE SET IN RSCS! FOR 

;PAR SHOULD BE SET IN RSER 
ce ee aRSDA ote RSOA GET LOADED? 

HLT ipa RSOA SHOULD=77 FOR PAT 
BIT WAS SET 
TRIED TO WRITE INTO RSOA 

CLROK ;CLEAR ALL ERRORS 
ce w4e00, aRSCS1 ib1 ERRORS CLEAR? 

HLT ing? DR SC DIO NOT CEEOR Bt USING 
THE “CLR” BI 

TST aRSER ;010 PAR CLEAR? 
BEQ +4 ; YES 
HLT !0S!DA PAR DID NOT CLEAR BY USING 

THE CLR BIT IN RSCS2 
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RSi1-REC3 MAINTENANCE MODE DIAGNOSTIC MACY! 27(732) 2S-SEP-76 10:44 PAGE % 
MAINTENANCE MODE INTERRUPT TEST 

001602 

000200 
000500 
000040 

030114 

g RERERESRSSKSRELRSRELRESESEERAREREEHSARASEAAEAERSSAASREEESASRSRSSSSS SAT SLES 
;TEST 65 MAINTENANCE MODE INTERRUPT TEST 
Miiiiiiriiiiitiiiriiiiiiiiiiiriitilititiitrtisiiittiiieiteriteny) 
tST6S: SCOPE 

;MOOULE TESTED M7771 
SIN THIS TEST THE INTERRUPT ennete BIT Is 3ET Todt. E.). 
=A TWO apt WRITE E gornand 1s GIVEN 
ERROR IS CREATED WHILE THE FIRS SECTOR IS POF ING WRITTEN 
;THIS SHOULD CAUSE THE DRIVE TO INTERRUPT AFTER THE FIRST 
;SECTOR IS WRITTEN. AND CAUSE THE TRANSFER TO TERMINATE 

MOV #16Ce,FLAG2 
MREX:  CLRDK “CLEAR DRIVE REGISTERS 

nov #200, 08 ,a8Ps ‘SETUP FOR INTERRUPT 

MOV 4c, OORCEE “SET TYPE CLOCK CNT WITH ERROR MESSAGE FLAG 
MRINO *SEND INDEX PULSE TO MR REG 
MRCK ; CHECK MR RE 
2270) >TO EQUAL 22701 
MRINT “INIT MAINT MODE (CLEAR MRSP) 

BY SENDING 2 CLOCK PULSES 

;FILL MEMORY DATA BUFFER INBUF) WITH 128 WORDS (2 SECTORS) 
; DATA BUFFER WORDS ARE :,’ WORD of ALL O’S - ALL 1°S 

plaTiNe ’S PATTERN (16 HoROS) 
A PATTERN OF 146314 (110 WORDS) 

MOV #INBUF , Re GET LOCATION OF OUTBUF 
CLR (Re) + “CLEAR 1ST LOCATION 
MOV #-1, (R2)4 *2ND WORD OF ALL ONES 
CLR R3 ;CLEAR WORK LOC TO GENERATE 
SEC A PATTERN OF FLOATING ONES 

1S: ROL R3 GET PATTERN 
BCS 2s “DONE GET OUT 
MOV R3, (R2)+ SFILL BUFFER 
BR 1$ ‘CONT 

2s: MOV #110. ,.R3 “FILL REMAINING PORTION OF 
MOV #146314 RY “BUFFER WITH A PATTERN OF 146314 

3s: MOV RY, (Ro)+ "LOAD BUFFER 
DEC R3 ‘DONE YET? 
BNE 3$ = NO 

: SETUP CONTROLLER R19 TRANS R 128 WORDS OF DATA (2 SECTORS) 
snSVEC  ;SETUP INTERRUPT VECTOR 

ty sO meaeucpe 
MOV SINQUF ORSBA SL 020 BUS ADDR REG 
MOV #177600, aRSWC COUNT RE REG 
MOV 8161, aRSCS! ‘toe WRITE COMMAND VE 
GETSP ‘CLOCK ROUTINE TO GET SECTOR PULSE 

Tha ieee ee CORE ST ge GLEE 
HLT MR ‘COULD Nor SEY SECTOR PL Boise (Bb 
SPASS “CLOCK MR REG SP = 
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OZRSEC P11 TST6S MAINTENANCE MODE INTERRUPT TEST 

3975 sASSERT INDEX PULSE TO INITIALIZE THE ORIvE 
3976 020004 104430 MR INO 
3977 020006 104420 MRCK ;CHECK MR REG TO EQUAL 
3978 020010 02050) 20$01 ;e0S01 
3374 O20Cle 104000 HLT 

3381 ;STEP THRU RESYNC PERIOD 

3383 de0014 Qle737 001000 9001204 MOV #Si2. REPT 
3384 Oe0022 OSe737 000040 001170 BIS sBITS,ONCEE ;TYPE OUT CLOCK COUNT IF ERROR OCCURS 
3938S Oe0030 104446 MREX1: MCLK1 CLOCK MR_REG 
338 Oe003e 104420 MRCK CHECK FOR 

Oc0034 030511 30511 ; CORRECT DATA 
3 '8 Oe0036 104C00 HUT = BRO GOOD = CORRECT DATA 
3539 Oe0040 MCLKO Clock MR REG 
3990 Oe004e 104420 MRCK CHECK FOR 
3991 O20044 820501 20S01 CORRECT DATA 
3992 Oe00% 104000 HLT ERROR WHILE CLOCKING THROUGH RESYNC PERIOD 
39333 O0e00S0 005337 001204 DEC REPT ;FINISH LOOPING 
3904 O0e00S4 001365 BNE MREX1 ; THROUGH RESYNC PERIOD 

39% ;ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
3397 :SP=0 EQUALS SECTOR PULSE 
3998 Oe00SE 104446 MCLKI1 ;CLOCK I? REG 
3999 0e0060 104420 MRCK ;MR HO 
4000 020062 030111 30111 EQUAL 3011 
4001 d20064 104000 HLT ; MR=BAD "GOO0=CORRECT ANS 
4002 Oc0065 1 MCLKO CLOCK MR REG 
4003 920070 104420 K CHECK MR 
4004 O2007e 020101 e0101 ;TO EQUAL 20101 
400S O2e00°4 104000 HLT ;MR=BAD GOOD=CURRECT ANS 

io? ;PERFCRM 63 MAINT CLOCK OPERATIONS--WRITING PREAMBLE 

4009 Oe0076 012737 000077 001204 MOV #63. ,REPT 
4010 Oe0104 104446 MREX2: MCLK1 ;CLOCK MR REG 
4011 O20106 104420 MRCK ;CHECK MR REG 
40le O20110 031511 31511 ;TO EQUAL 31511 
4013 O20112 104000 HLT ;MR=BAD GOOD=CORRECT ANS 
4014 Oe0114 104450 MCLKO ;CLOCK MR REG 
4015 O20116 104420 MRCK ;CHECK MR REG 
4016 Oe012e0 02150} oi01 ;TO EQUAL 21501 
4C 7 Q20122 104000 ;MR=BAD_GOOD=CORRECT ANS 
4018 0291204 005337 001204 BEC REPT ;DONE YET 
4019 020130 001365 BNE MREXe ;NO LOOP 
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DZRSEC.Pil TSTBS MAINTENANCE MODE INTERRUPT TEST 

4020 :ORIVE SHOULD NOW RECEIVE 1ST WORD TO BE WRITTEN 
4022 020132 104446 MCLK1 ;CLOCK MR REG 
4023 020134 i1o4yen MACK CHECK MR REG 
Hood 02013 13151 131511 if EO 
4005 Go0140 1 HLT PeBab GOOD=CCRRECT Ans 
402 Oool42 1044S0 = ° MCLKO [CLOCK MR REG 
4 144 04420 MRCK ;MR REG SHOULD 
4008 O20146 1 25801 ;EQUAL 25501 
#029 Gegis) 194000 HLT ;MR-REG=BAD GOCD=CORRECT ANS 
4030 920152 104446 MCLK1 
4031 O20154 104420 MRCK 
4032 20156 135511 135511 
4033 020160 104000 HLT 
4034 ;PERFORM NEXT STEP @ TIMES TO FINISH WRITING PREAMBLE 
4035 020162 012737 900010 001204 MOV "810, REFT 
Hox 020179 104450 MREX3: MCLKO :CLOCK MR REG 
wos” Gegi7e 4gHe0 MRCK SCHECK MR REG 
4038 O20174 OeSS01 25501 ;TO EQUAL 25501 
4039 20176 104000 HLT ;MR=BAD GOOD=CORRECT ANS 
4O4O O20200 104446 MCLK1 ;CLOCK MR REG 
4041 Ootete 104420 MRCK ;CHECK MIR REG 
WON? CCDS 135511 135511 ;TO EQUAL 135511 
4043 020206 104000 HLT SMR REG=BAD GOOO=CORRECT ANS 
4044 029210 005337 001204 DEC REPT ;DONE YES? 
Wo4s Ge0214 001365 BNE  —-NREX3 ;NO LOOP BACK 
HON? ;MOVE DATA WORD INTO RSN3 SHIFT REGISTER 
4049 020216 104450  MCLKO ;CLOCK MR PES 
4050 020220 104420 MRCK [CHECK MR REG 
4951 Oone22 021501 21501 ;TO EQUAL 21501 
4052 Oe0e24 104000 HLT ;MR=BAD GOOD=CORRECT ANS 
4053 020225 104446 MCLK1 SCLOCK MR REG 
4954 020230 104420 MRCK SMR REG SHOULD 
4055 Oe0e32 129511 123511 EQUAL 129511 
4056 Ge0234 104000 HLT ;MR=BAD GOOD=CORRECT ANS 
4058 ;ENCODE SYNC 1 
4060 gene% 104450 MCLKO sCLOCK MR REG 

| 4061 104420 MRCK SMR REG SHOULD NOW 
4062 020242 033501 33501 SEQUAL 33501 
4063 O2de44 104000 HLT ;MR=BAQ GOOD=CORRECT ANS 
4064 Oete46 012705 030114 MOV —-BINBUF, RS ;GET STARTING ADDR FOR DATA BUFFER 
4065 Oed252 011504 MOV (RS) ,R4 GET DATA 
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002156 901216 MOV 

000100 O0l17c BIS 
1$: XBIT 

CLKDI 

HLT 
CLKDO 

HLT 
000200 001170 Bir 

900400 001170 BIT 
BNE 

001216 DEC 
BNE 

000200 001170 BIS 
000023 O01216 MOV 
001216 es: DEC 

ws. BNE 

000400 001170 BIS 
001170 BIC 

HO8 
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#1134. , WORK 

#8176, ONCEE 

S8117, ONCEE 

#B1T8, ONCEE 
3$ 
WORK 
1§ 

8B1T7, ONCEE 
$19. , WORK 
WORK.’ 
1S 

#8178, ONCEE 
#8177; ONCEE 

;DOING A 1 SECTOR TRANSFER 127 WORDS 
18 BITS PER WORD-CLOCK LOOPS 
as CARE OF 2 BITS AT A TIME 

IMES 18 EQUALS 1134 LOOPS 
GET_THROUGH SECTOR (LAST WORD DONE SEPARATELY). 

z T 1ST_TRANSFER WORD FLAG 
;GET 1 BIT OF DATA 
;SET MCLK 
AND CALCULATE MR REG 
;FOR CORRECT DATA (MMB) 

T CORRECT 

: COMPLETE TRANSFER OF 1 BIT 
;CALCULATE CORRECT ANS FOR 
MR REG (MWOB) 
:MR=BAD GOOD=CORRECT ANS 
; ON LAST WORD YET? 
; YES 
iN CRC WORD YET? 

; DONE WITH 63 WORDS? 

;SET LAST WORD FLAG 
;SET_UP TO TRANSFER LAST WORD 

ONE YET ’ 

;SET TRANSFERRING CRC WORD 
CLEAR LAST WORD FLAG 

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

177777 |=160S20 MOV 
024430 JSR 

030114 MOV 
ADO 

O0l216 MOV 
MOV 

noocde SUB 
000023 001216 MOV 
001216 3$: pet 

;GENERATE CRC WORD 
SAND LEAVE IN “WORK” 
>GO TO END 
OF DATA BUFFER 
LOAD CRC WORD 
sRESET POINTER FOR 
:R5_FOR CRC WO 
; SETUP TO | XFER CRC 
;D0NE YET? 
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:EBL SHOULD NOW ASSERT AND CRC BE WRITTEN 

MCLK1 “CLOCK MR REG TO STEP THROUGH DEAD BAND AREA 
MRCK CHECK MR REG 
113511 TO EQUAL 113511 
HLT :MR REG=BAD GOOD=CCRRECT ANS 

LOOP 17 TIMES 

000017 001204 MOV #17, REPT 
4S: MCLKO “CLOCK MR REG 

MRCK CHECK MR REG 
3501 ‘TO EQUAL 3501 
HLT *MR=BAD GOOD=CORRECT ANS 
MCLK1 CLOCK MR REG 
MRCK CHECK MR REG 
113511 ;TO EQUAL 113511 
HLT :MR=BAD G00bs CORRECT ANS 

001204 DEC REPT DONE LOOPING YET? 
BNE 4s :NO 

FINISH UP 

MCLKO CLOCK MR REG 
MRCK CHECK MR REG 
3501 >TO EQUAL 3501 
HLT MR _REG=BAD GOOD=CORRECT ANS 
MCLK1 CLOCK MR REG 
MRCK CHECK MR REG 
11511 *TO EQUAL 111511 

T !MR=BAD GOOD=CORRECT ANS 

TRANSFER SHOULD NOW BE CCMPLETE 

MCLKO CLOCK MR REG 
MRCK CHECK MRE REG 
1501 TO EQUAL 1SO1 
HLT ;MR=BAD GOOD=CORRECT ANS 
MCLK1 CLOCK MR REG 
MRCK CHECK MR 
12711 TO EQUAL 
HLT 12711 
MCLKO CLOCK MR 
MRCK :CHECK MR 
2201 ; 70 EQUAL 
HLT 220! 
NOP STALL FOR TIME 
HLT tWC!DS SHOULD NEVER GET HERE 
BR INTMRI “BECAUSE ORIVE SHOULD HAVE INTERRUPTED, 

CAUSING JUMP TO I 
:CHECK FOR ASSERTION. OF FTS ATTN L. 
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ibe “NOW TEST CONTROLLER 

4164 O20S80 022777 144260 160312 INTMR: CMP #144260, BRSCS1 ;3S CS1 CORRECT? 
4165 Oe0S65 90140! BEQ YES 
4166 Oc0&70 104014 HLT ida: we YES 
4167 0c0S7e 022777 O00001 160310 SS: CMP #1, 3RSDA 15 RSDA CORRECT? 
4168 020600 901401 SEQ +4 “YES 
4169 O20602 10400 HLT iDA "DA SHOULD = 
4170 OcO604 022777 000004 160302 CMP #4, RSER ;D1D RR SET IN RSER 
4171 O20612 00140! BEQ +4 ‘YES 
4172 020614 1040S0 HLT 1DS!WC "RSER SHOULD = 
4173 O0c0616 022777 OO0001 160264 CMP #1. aRSDR ; DOES RSOA=1 
4174 O20624 001401 BEQ +4 “YES 
4175 020626 LOYCOY HLT ‘oA *RSDA SHOULD=1 
4176 020630 OO00C40 INTMRi: NOP : DONE 
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4177 ; KKEKRAAEKAHRESHLERKSSHSSSSSLSAASEKRERERAESKARASAPSSASHS SSAA ESSSRSSSARAE SSE 

4178 -TEST 66 DISK ADORESS OVERFLOW TEST 
41793 « SHKESESEEERAKALRSSREERERERSAREREEE SRSA ES RRSA ASA RSKSRSRERERAARERAARREK EES 

4180 020632 104400 tSTb6: SCOPE 

4182 sMODULES TESTEO: M77S4, M7771, 67770 
4183 -SET UP TO TRANSFER 2 SECTORS TO THE DISK, STARTING AT TRACK 77 SECTOR 77 
4184 :T0 CAUSE A DISK AODRESS OVERFLOW CONDITION. ALSO CHECK LAST BLOCK TRANSFER 
18S -(LBT) BIT TO SET IN THE RSOS REGISTER. 

4187 020634 104414 MRAOE: CLROK >CLEAR ALL REGISTERS 
4188 020636 012706 oo0s09 MOV #500, SP -SETUP STACK POINTER 
4189 02°42 104430 MRIND :SEND INDEX PULSE TO MR REG 
4190 Oc.544 104420 MRCK ‘CHECK MAINT REG 
4191 Oete46 022701 22701 :TO EQUAL 22701 
4192 Oe06S0 104424 MRINT - INITIALIZE MAINT REG BY SENDING 
4193 -2 CLOCK PULSES (CLEAR MRSP) 
4194 O2e06S2 012777 007777 160230 MOV 87777, ARSDA “SETUP DISK RODRESS 
4195 O2db60 012777 177400 160216 MOV 8-400; aRSWC “SETUP FOR A 2 SECTOR TRANSFER 
4136 Oc0665 01e777 030714 i60cle MOV SOUTBUF,SRSBA  :GET OUTPUT BUF 

4198 ;SETUP BUFFER WITH ALL ONES 
4199 020674 012705 030714 MOV SOUTBUF RS -GET STARTING ADDRESS OF OUTBUF 
4200 020700 012727 000400 001204 MOV #400, REPT *LOAD 2 SECTORS 
4°01 020706 012725 177777 1S: MOV #-1, [RS)+ “WITH WORDS 
4202 020712 005337 001204 DEC Rept -OF ALL ONES 
4o03 020716 001373 BNE 1§ 

4205 920720 012777 000061 160152 MOV #61, 3RSCS! =LOAD WRITE COMMAND 
4206 020726 104430 MRINO “SET INDEX PULSE 

4208 “SUPPLY CLOCKS TO STEP THROUGH A TRACK 

4210 020730 012737 on0002 001204 MOV #2, REPT 
4211 020736 012704 124000 S$: MOV #43008. ,R4 -SETUP FOR FAST CLOCK PULSES 172032 CLOCKS 
4212 OeO742 012702 000011 MOV #11, R2 
4213 OcO746 012703 MOV #1,R3 
414 020752 010277 160146 es: MOV Re; IRSMR 
4215 0c0756 010377 160142 MOV R3, JRSMR 
4216 005304 DEC 
4217 O20764 001372 BNE 
4218 020766 005337 001204 DEC REPT 
4213 020772 001361 BNE 

422] Q20774 104422 MRCLK sCLOCK A 11 AND A 1 INTO RSMR 
4222 020776 104426 OSCK “CHECK MR 
4223 021000 012400 12400 -TO EQUAL 12400 
4ze4 021002 104000 HLT *LBT SHOULD BE SET IN RSDS 
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4225 ;ASSERT MAINTENANCE INDEX PULSE TO RESET ORIVE 
sss FOR THE SECOND REVOLUTION 

42 ] O44 MR IND iccee RT_MAINT INDEX PUL Re 
Ye 1 037 OC1176 CL MCCNT R THe aenoek OUN 
4e 10le 104420 MRCK 
4231 021014 902501 2501 TO. FOUAL aEOL. SHOULD STILL BE WRITING 
i536 021016 104000 HLT 

4Baa ; SUPPLY ENOUGH CLOCKS TO STEP THROUGH THE RSO3 RESYNC PERIOD 
4235 Q210e0 O1e737 001000 001204 MOV 8512. ,REPT ;CLOCK COUNT TO STEP THRU RESYNC 
4236 Oel0e 10444 4§: MCLK1 :2ND REVOLUTION 
4237 021030 1044e0 MRCK : CHECK MR 
4238 Oel032e Olesil 12511 ;70 EQUAL 12511 
4239 021034 104000 HLT MR=BAD GOOB=CORRECT ANS 
4e40 021036 104450 MCLKO CLOCK MR REG 
4241 Oei040 104420 MRCK CHECK MR 
4Ye4e O2104e 21 2501 *REG TO 
4e43 021044 104000 HLT EQUAL 2501 
4e44 021046 005337 001204 DEC REPT 
isi OeidSe 001365 BNE 4§ ;LOOP TILL DONE 

4247 ;SUPPLY 2 CLOCKS TO CAUSE THE SECTOR PULSE TO APPEAR IN 
4248 THE MR REGISTER AND THE “AOE ERROR TO APPEAR IN 
ist -THE RSER REGISTER 

42S1 O2l0S4 104422 ROECK: MRCLK 
Yese O21CS6 104422 MRCLK ;CRUSE SECTOR PULSE AND AOE ERROR 
42S3 021060 104420 MRCK CHECK FOR SECTOR PULSE 
42S4 O2l06e 022701 ee701 IN RSMR 
4eSS 021064 104000 HLT ;MR=BAO GOOD=CORRECT ANS 
4256 Qe!066 Qe2777 001000 160020 CMP #1000, dRSER DID AOE SET IN RSER? 
4257 021074 OO14O1 BEG 1§ AOE SHOULD BE SET IN RSER 
42S8 02107) 104040 HLT 'DS ;RSER SHOULD EQUAL 1000 
4259 021100 152600 160004 1S: CMP #152600,dRSDS ;15 RSDS CORRECT 
4260 021106 001401 BEQ es -YES 
4261 O21110 104040 HLT 'DS sERR & ATA SHOULD BE SET IN RSDS 
4262 ; BECAUSE BSE te AOE ERROR IN RSER 
4263 Oelll2 104414 es: CLRDK ;CLEAR E 
4264 021114 005777 157774 TST aRSER : DID ERROR ELeaR? 
426S d2l1e0 001401 BEQ 3$ ;YES 
4265 Oellee 104040 HLT '0S ;AOE DID NOT CLEAR BY SETTING CLR IN RSCS2 
4267 Oelled Oee777? 010600 157760 38: CMP #10600, dRSDS ;DID ERRORS CLEAR 
4268 Oell3e 001401 BEQ ; YES 
4269 021134 104040 HLT ing ERR AND ATA & LBT SHOULD ALL BE CLEARED 
4270 ‘FOR CLR WAS SET IN RSCS2 
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4O7] ;MAINTENANCE MODE VERIFY TEST 
YO72 ae OANGER---THIS TEST DESTROYS DATA ON DISKS--DANGER 
4273 :THIS TEST WILL ONLY RUN IF SWITCH 11 IS SET TN THE THE “SWITCH 
4o74 “REGISTER” FOR IT WILL ACTUALLY WRITE DATA ONTO DISK. IT 
475 “WILL WRITE ONE TRACK OF ALL ONES. THE PROGRAM THEN Bes BACK 
475 >TO THE MAINT WRITE TEST ANDO WRITES ONE SECTOR OF DATA (ZER’S, ONES, FLOATING 
477 SONES AND FILLS THE REMAINDER OF SECTOR WITH A PATTERN OF 146314) 
4278 “THE DRIVE IS THEN TAKEN OUT OF 
479 -"MOINTENANCE MODE” AND THE TRACK IS THEN READ. THE TRACK 
4280 >SHOULD CONTAIN ALL ONES. 

4eB2 s REREELEEREE REL ERLE EEE EE ERE EEE REE REAL ERE AAE ERASER AAAE AR RRE EERE EERE SE RES 

4oQ3 TEST 67 MAINTENANCE MODE VERIFY TEST 
4eBY » eEREEE KREGER AARRAREE EEA LERA RE RAASRRELARESERAREERSSRRRASSERESEREASESE 

428s 021136 104400 tSTb7: SCOPE 

4287 . ;MODULE TESTED G182 

4YOB9 O21140 032777 OOYO00 157660 MRVR: BIT #B1T11,aSWR ;00 THIS TEST? 
42399 021146 001002 BNE 3$ ; YES 
4291 0211S0 000137 021660 IMP asINETST NO 
4292 021154 012737 001600 001144 3s: MOV #1600, FLAG2 “SET VERIFY TEST FLAG 
4293 O21J62 104414 CLROK ;CLEAR ALL DRIVES 
4YO94 021164 612737 017777 001232 MOV #17777,WORKS § ;STALL TO RESYNC 
4295 021172 005337 001232 4§: DEC WORKS : DRIVE 
4236 021176 001375 BNE 4§ “TIMING LOGIC 

4238 ;STEP THRU RESYNC PERIOD 

4300 021200 012777 170000 157676 MOV #-10000, IRSWC gHRIT TE CNE TRACK - 4K WORDS 
4301 021206 012737 177777 O30114 MOV #177777. INBUF sR TE A PATTERN 1252S 
4302 021254 000010 157660 BIS #BIT3, aRSCS2 ;SET ele 
4303 Oelo22 030114 157656 MOV #INBUF, @RSBA = s SET -DATA WO 
4304 021230 010737 007777 001204 MOV 7777 nope “SETUP WAIT LOOP 
430S 021236 01le777 O00061 157634 MOV #61 SRSCS! GO WRITE 
4306 021244 105777 157630 1S: TSTB. ss ARSC 1 “DONE YET? 
4307 021250 100404 BMI 25 ‘YES 
4308 021252 005337 001204 DEC REPT i DECREMENT COUNTER WAITING 
4309 021256 001372 BNE 1S FOR READY 
4310 021260 104000 HLT +READY NEVER CAME UP 
4311 021262 157612 2$: TST JRSCS1 ;ANY ERRORS? 
4312 O21266 100002 BPL MRVR I] NO 
4313 021270 104050 HLT 'OStWC “STOP HERE TILL THIS PROBLEM IS FIXED TRY DZRSB DIAG 
4314 Qele7e 000433 BR TBOIA “TYPE MESSAGE 
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4315 Qele74 104414 
i318 021276 012777 

vate BS1a73 
4333 oe phere? 

43¢ 1 5135 105777 
4322 021340 100404 
4323 Qel3gt¥e 005337 
4324 021346 001372 
432eS 021350 104000 
4326 O213Se 005777 
4327 021356 100032 
43e8 021360 104C50 
4329 
4330 
4331 
4332 021362 
4333 021362 104402 
4334 O21444 009137 
4338 
4336 
4337 O214S0 104414 
4338 Oe2l4Se 012737 
4339 021460 00$337 
4340 021464 001375 
4341 021466 012777 
4342 021474 
4343 021502 012777 
4344 021510 012737 
4345 021516 012777 
4346 021524 105777 
4347 0c1S30 100375 
4348 021532 777 
4349 021540 001442 
43S0 GelS42 104402 
4351 Oel642e 104040 
4352 021644 OO0404 
4353 021646 005777 
4354 O216Se 100001 
4355 021654 104040 
4356 1656 000240 
4357 
4358 
4359 021660 052737 
4360 021666 000137 

NO8 
RS11-RSO3 MAINTENANCE MODE DIAGNOSTIC 
MAINTENANCE MODE VERIFY TEST 

MACYL1 27(732) 25-SEP-76 10:44 PAGE 105 

;CLEAR ALL REGISTERS 
; SETUP WC 

SETUP can 
:SETUP WAIT LOOP 
;90 A WRITE CHECK TO VERIFY DISK 
; EST 
iF OR READY TO COME BACK 

READY NEVER CAME BACK 
s ANY ERRORS? » 
;NO 
STOP HERE WC FAILED id 
GO TO DZRSB DIAG 
;BEF ORE. TRYING TO DEBUG 

15>¢12)"FAILED VERIFY TEST --- RUN DZRSB DIAGNO 
IN MAINTENANCE MODE 
N MAINTENANCE MODE 

;CLEAR ALL REGISTERS 

ASCIZ < 
O_WRITE 

EN ON 

: STALL 
;WAITING FOR 
sDRIVE TO GET IN SYNC WITH INDEX PULSE 
SETUP WC FOR 1 TRACK 
:SET BAI 
;SETUP RSBA 
:SETUP FOR COMPARE 
D0 A WRITE CHECK 
; TEST FOR ST FO 
“READY TO COME BACK 
;DID WCE SET? 
;NO 
; ASCIZ <15)<12> “WRITE AMPLIFIER DID NOT GET DISABLED B 

;GET OUT 
iBNY ERRORS? 

SHOULD NOT HAVE ANY ERRORS HERE 

; TRY OZRSB DIAGNOSTIC 

;SET FOUND DRIVE FLAG 

MRVRI: CLRDK 
170000 157600 Noy #10000, BRSWC 

BORPHG fe5ece Ree $PRareGRERE 
007777 001204 MOV 87777 Beer 
09905 157544 MOV #5 agescs! 
15754 18: TSTB 3s alRSCS 

BMI 2 
001204 DEC REPT ; 

BNE 1$ 
HLT 

1S7S2e 23: TST dRSCS1 
BPL MRVRR 
HLT 'DStWC 

THIS T 
TBDIA: 

021366 TYPE +2 
012320 MRVRR: JMP #1RWR qe 

-NOW CHECK TO SEE LF RRIVE WAS WRITTEN 

MRVR2: CLROK 
007777 001216 MOV #7777, WORK 
001216 3S: DEC WORK 

BNE 3$ 
170000 157410 MOV #10000 JRSWC 
000010 157400 BIS aRSCSe2 
030114 157376 MOV tenate 3RSBA 
177777 030114 MOV #177777. INBUF 
0000S! 157354 MOV #51, aRsts! 
157350 1S: ISTB eRsts! 

oyo000 157342 BIT WCE, ARSCS2 
BEQ 2s 

021546 TYPE, . #2 
HLT 16s 
BR 4g 

1$7226 23: TST aRSCS1 
BPL J +4 
HLT IDS 

4$: NOP 

00000! 001170 INFTST: BIS #8110 ONCEE 
002352 IMP TRYNX GET NEXT DRIVE 
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4% .SBTTL SDONE - BELL AND SCOPE ROUTINE 

4363 021672 104400 DONE: SO PE s TERMINATIONG SCOPE FOR LCOPING 
4364 OC1674 062737 1 001006 ate) 81, PCNT+2 :AD0 1 TO THE PASS COUNT 
4365 021702 005537 OC1004 Ros PCAT RAKE. IT DOUBLE PREC. 
4365 021706 032777 1S7112 BIT 8SW10, aSWR "RING THE BELL? 
4367 Og1714 1004 BNE 4§ ;NO! 
4368 021716 te G21722 TYPE +2 + ASCIZ (BELL) <177> 
4369 21728 B) ocoo42 4S; MOV de4e, RO iGET MONITOR AOORESS 
4370 Oel 14 BEQ SEND! IF NONE 
4371 Ool734 RESET 
4372 021736 O0471 SENDAO: JSR 7,(0) -GO TO MONITOR 
4373 021740 o00240 9000240 240, 240, 240 “SAVE ROOM FOR ACTLI 
pte Gei7¥é 000137 021754 SENO1: IMP MULSYS : RETURN 

4378 021752 900000 .TBIT: O :T BIT FLAG 

4378 MULTI DRIVE SYSTEM? 
4379 
4380 021754 MULSYS: 
4381 OO1754 J 021760 TYPE +2 - ASCIZ ©15><12>"END OF PASS” 
4382 021776 001010 CLR (a0 
4383 Oc>002 005037 00! CLR ICNT 
4384 Oc-005 Ser 2 001146 BIT eB ITY, FLAG “MULTI DRVIE? 
4398S 002014 601002 BNE rt :NO 
43% 022016 000137 00200 IMP eMUL TIT YES 
4387 Ge2022 000137 002564 1S: Jnp eNOWGO :TEST ONLY ONE DRIVE 

4388 ERROR TYPEOUT ROUTINE FOR NO-OP TEST 

4391 022026 032737 OO0004 001170 NOPERR: BIT 88172, ONCEE sWERE WE HERE BEFORE? 
4392 0220084 001031 BNE 1$ :YES 
4393 922036 o00004 001170 BIS 88172, ONCEE ; SET BEEN HERE BEFORE F 
4304 C2044 i 022050 YPE +2 * ASCIZ (15) (12) “ERROR EASED BY NO-OP FUNCTION ° 
4395 022112 013746 OO0l2l6b MOV WORK, - (6) -PUT WORK ON STAC 
43% O22116 104406 TYPES :TYPE STACK IN OCTAL - SUPRESS 
4397 22120 O0dei?7 1S: RTS PC 
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4399 Oc2l22 0440s 022136 CHG: ‘TYPE REGCHG - TYPE MESSAGE 
4399 022126 O13746 OCl216 MOV WORK, -(6) sPUT WORK ON STACK 
4400 Q2e132 104 TYPES ‘TYPE STACK IN OCTAL - SUPRESS 
4491 O22134 00020 RTS PC 

03 02213% pei03 047101 O42S07 REGCHG: .ASCIZ “CHANGED WITH NO-OP FUNCTION 
W4HON 022144 104 O44S27 044124 
4405S O221S2 O47040 026517 0S0117 
4405 O22160 O430NO 047125 052103 
pac Oe2lbb O47S11 020116 000 

4409 022173 015 OS510i2 OS111S RMR:  .ASCIZ <15)¢12."RMR DID NOT SET BY WRITING INO 
“410 Oc2200 OY4SO4 020104 
4411 622206 "M7516 O201e4 ON2S23 
4412 Gecel4 Oedled OS4SO2 
4413 Oeccee? ON4Sc2 O44524 043516 
4414 Gec230 OMH4HNO OS2lil6 020117 
“WIS 022236 000 
ptt 022240 EVEN 

W418 O22240 104422 SMRINT: MRCLK -CLOCK THE MAINT REG WITH A 11 AND A 1 
4419 O22242 04422 MRCLK : SAME 
we O22244 O000G2 ATI : RETURN 

4422 02224% 012777 000011 156650 .MRCLK: MOV #11, aRSMR 5 CLOCK THE 
4133 G6 SH 012777 OO0O0! 156642 MOV 81, ORSMR = MAINT REG 
4 4 € “2 0F5737 090000! 001200 ROO a! MCCNT +2 :200 TO CLOCK COUNT 
WS G& ./70 0.537 O011% ROC mCtN ISION 
tice 022274 Qogcd2 RTI . 

4428 07727 017700 156622 JMRCK: MOV ARSMR, BAD -GET THE CONTENTS OF RSMR 
“409 CC: 7302 017601 009000 MOV 3(5P) ‘GOOD GET THE CORRECT ANSWER 
4430 02<.308 062716 oo00d2 RDO 82, (SP) “UPDATE THE RETURN ROORESS FOR AN ERROR 
4431 022312 OcOl CMP 6000, BAD iis T MR REG CORRECT? 
4432 022314 001002 BNE 1$ =NO EXIT 
44339 0.2316 OF 2716 oc00de i) 82, (SP) "UPDATE RETURN ADORESS TO SKIP THE HLT FOR CORRECT ANS 
wo buoone 1S: RTI * RETURN 

435 -SEND INDEX PULSE TO THE MAINTENANCE REGISTER 
W437 OP 912777 o0002! 156572 [MRINO: MOV $21. ORSMR >SEND INDEX 
438 Gee 12777 O0000! 156564 Hoy 81, ORSMR “PULSE TO MR REG 

Ww 07 1 SE544 DSCK: MOV aRSOS , BAD TT CONTENTS OF RSDS 
wad 6 irae §e5250 MOV 3(5P) 'GO00 eT TE CORRE TANS 
wreey 32 062716 000002 AOD 82. (SP) : UPDATE The te RET ne ADOR FOR AN ERROR 
4443 Ce2s56 020100 CMP ©=- GOOD, BAD 315 RSO3 CORRECT 
ap O22369 00 1902 BNE 1$ *NO EXI3 
HHS C3 16 000002 RDO 82, (SP) ‘UPDATE RETURN ADORTO SKIP THE BLT FGR CORRRECT ANS 
WHE, 022366 O00002 1S: RTI 
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;GET 1 BIS OF DATA FROM BUFFER 
;SAVE THE LAST BIT TRANSFERED IN LOCATION _STOO 

000200 OO1144 .XxBIT: BIT 88177, FLAGE ;15T 1 BIT OF 1ST WO? 

90000: 00!1S2 MOV 81,LSTOD “YES SETUP SYNC 1 BIT FOR END OF PREAMBLE; 
-TO CALCULATE BOTTOM BIT 

000100 001170 BIT 88176, ONCEE "1ST TIME THROUGH? 
BNE cs : YES 

900209 001144 BIC 08117 FLAG2 
0011Se2 MOV LStoO 

900100 001170 SS: BIC atte ONCEE sCLEAR 1ST TIME THROUGH FLAG 
210 4§: CLR CLKCNT ‘CLEAR CLOCK COUNTER AT START OF EACH WD 

001170 BIT able, , ONCEE :ON CRC Wo? 

001156 CLR NOWOO -NO BITS 16 8 17 ARE O 

000400 001144 BIT 8178, FLAG2 : NEERING BIT 177 

001000 001144 BIC eBIT9, FLAG2 “CLEAR FLAG FOR BIT 16 
OOOSOC OO1144 75: BIC #8178; FLAGS “CLEAR FLAG FOR BIT 17 
000020 001226 6S: NOV 816. , BORK3 :LOOF lo TIMES 1 FOR EACH BIT 

0011S& O011S2 2S: MOV NOWOD , LSTOD :SAVE LAST BIT XFERED 
001000 001144 BIT agITS, "FLAG 

001226 TST WORK3 DONE WITH WO YET? 
BNE 3$ = NO 

002000 001144 BIT #81710, FLAGE :ON BIT 16 OF CRC WO? 

ooocs2 ADO #2, RS : UPDATE BUFFER WO 
MOV (RS) RY GET DATA WD 

001400 001144 BIS #1400, FLAGe :SET BITS 8 8 9 IN FLAG2 

001156 38 CLR NOWOD ;CLEAR PRESENT BIT 
001000 001144 BIT 88179, FLAG2 ‘OID WE XFER BITS 16 8 17 YET? 

BNE 4g :NO 

ROL RY GET NEXT DATA BIT 
001156 ROL NOWOO *PUT IT INTO NOWOO 
001226 DEC WORK sKEEP COUNT OF BITS IN THE WORD 

RTI “EXIT 

-CRC IS BEING WRITTEN. BITS 17 8 16 ARE DATA BITS 
“BITS 0 8 1 ARE ALWAYS O 

001156 1S: CLR NOWOO i CLEAR PRESENT BIT 
ROL RY “GET NEXT BIT 

001156 ROL NOWOD TO BE XFERED 
001144 BIT #81710, FLAG2 j DONE WITH BITS 16 8 17 YET? 

002000 001144 BIS 881T10, FLAG2 NO 
001000 001144 BIC 8BIT9, FLAGe EXIT 
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450} COCK ROUTINE (18T 0 OF ONE) WHICH IS USED TO CLOCK ONE BIT OF 
TO THE DRIVE AT A TIME. THIS ROUTINE ALSO CHECKS ThE PREVIOUS 

4593 ore THAT HAVE BEEN TRANSFERRED AND CALCULATES WHICH STATE 
4504 ‘HE MWD BIT (Bt? 12 IN THE MA-REG) SHOULD BE IN 

4506 
4507 022660 104446 -CLKDL: MCLK1 ;CLOCK MR REG WITH aN ll 
4508 ote posay CLA R3 i LEAR tir Loca TION 
455 Obb4 73” 001156 TST NOWOD BIT NOW OP ING SENT FORA i OR AOD 
4 19 022670 001005 BNE TSTEVB ie OM TERT, EVEN DATA ATA BIT 0 ON 1ST CLOCK 

4512 022672 005737 001152 1S: TST LSTOD Tes oe bath 900 DATA git THAT WAS SENT 
4513 022676 00:00e BNE TSTEVB LAST A was A | 

15is 022700 052703 010000 2s: BIS eBIT12,R3 CET nie AER LATER COMPARE WITH MR REG 

Weis 022704 013791 123511 TSTEVB: MOV 8123S11,G00D — ; GET CORRECT ANS 
4518 022710 1 BIS R3,6G000' FOR “IR REG 
4519 022712 004737 Oe4224 JSR PC’ MRCAL :DETERMINE STATE OF SB 8 LSR BITS 
4520 022716 017700 1S6202 MOV aRSMR. BAD *GET CONTENTS OF MR REG 
4521 Q22722 020100 CMP G00D , BAD -1S MR REG CORRECT? 
4522 022704 001002 BNE 2s "NO TYPE OUT MR REG 
45°03 022726 062716 000002 ADD 82, (SP) ‘UPDATE RETURN ADDR FOR CORRECT ANS 
4524 022732 ococte 2s: RTI : RETURN 
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023116 OOlel6b 
000001 O0le2e 
OOi222 001174 

000006 O0lel6 

;SECOND CLOCK ROUTINE WHICH WILL FINISH TRANSFERRING THE DATA BIT 
:THIS ROUTINE WILL CALCULATE WHAT MWB SHOULD EQUAL IN THE 
:MAINTENANCE REGISTER 

-CLKOO: MCLKO “CLOCK MR REG 
TST NOWOD ‘IS THE PRESENT DATA BIT A 1? 
SEQ 1$ -NO.IT IS AO 
BIS 81712, ,R3 SET MWOB FOR BIT BEING SENT IS A 1 

18: BIC e81T12,R3 “CLEAR MWDB FOR PRESENT BIT If AO 
45: MOV 823501. G000 ‘GET CORRECT ANS 

BIS R3, GOOO FOR MR REG 
JSR PC’ MRCAL ‘DETERMINE STATE OF SB & LSR BITS 
MOV ORSMR. BAD “GET CONTENTS OF MR REG 
CNP GOCD, BAD *1§ MR REG CORRECT? 
BNE S$ -NO_ TYPEOUT ERROR 
R00 #2, (SP) UPDATE ADDR FOR CORRECT ANS 

Ss: RTI * RETURN 

; TYPEQUT_ROUTINE "0 DETERMINE WHICH IC FAILED IN CRC TESTe 
AND TO TYPE IT OUT 

CRCTYP: MOV ®ORCTAB , WORK ;GET STARTING LOC OF IC TABLE 
MOV 81 WORK! -SETUP TO TEST FIRST CHIP 

1S: BIT WORK, SAVEE * WAS IT THIS BIT? 
BNE YES TYPE IT 
ADO a WORK "NO INDEX TABLE POINTER 
ROL WORK! ; SETUP TO TEST NEXT CHIP 
BR “NOW TES IT 

2s: JSR is OWORK ; TYPE OUT CHIP 
ype sare * ASCIZ * IN THE CRC REG SHOULD BE SET” 
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; TABLE FOR CRC TEST 2 TYPEQUT ROUTINE 

023306 CRCTAB: TYPE £302 
RTS p 

023314 TYPE £305 
RTS pc 

023322 TYPE £307 
RTS ¢ 

023330 TYPE E3010 
RTS Ac 

023337 TYPE E3012 
RTS pc 

023346 TYPE E3015 
RTS pc 

023355 TYPE E242 
RTS pc 

023363 TYPE E245 
RTS pc 

023371 TYPE E247 
RTS pc 

023377 TYPE £2410 

023406 TYPE E2412 
RTS pc 

023415 TYPE E2415 
RTS Pc 

023424 TYPE E192 
RTS pc 

023432 TYPE £197 
RTS pc 

023440 TYPE £1910 
RTS pc 

023447 TYPE E1915 
RTS pc 

-CLOCK MR REG WITH A O-1 

000001 155640 .MCLKB: MOV #1, ARSMR 
000011 155632 MOV #1), ORSMR 
000001 001200 ADD 81 ACCNT+2 
001176 BoC mCCNT 
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SOS de6460 000062 £302: .WSCIZ “E30-e" 
SOS Oce6460 000085 €305: .ASCIZ “E30-S" 

& k BE
ee

 

SOS Oe6460 000067 £307: .ASCIZ “E30-7" 
Resa 303 O2c6460 030061 £3010: .ASCIZ ”E30-10" 

cee y 10S 030063 O3045S E3012: .ASCIZ “E30-1e" 

O26460 032461 €3015: .ASCIZ “E30-15" 

O3206e 031055 Ee42: .ASCIZ “Ee4-e" 

8 2 B 

sse
eSO

een
s 

: 
& 

RE
RE

RE
RE

R 

;CLOCK MR REG WITH AD 

023500 Q12777 O00001 155416 .MCLKO: my #1, dRSMR 

4610 O324SS E245: .ASCIZ “E24-5* 
4611 023370 
4512 023371 032062 O334SS E247: .ASCIZ "E24-7" 
4613 023376 
4614 023377 032062 O3045S5 E2410: .ASCIZ "E24-10" 
4615 023404 000060 
4616 031105 026464 031061 E2412: .ASCIZ “E24-12" 
4617 O23414 000 
4618 Oo3IS 105 032062 O304SS E2415: .ASCIZ “E24-15" 
4619 Oe3422 000065 
4620 O234e4 030505 026471 O00062 £192: .ASCIZ TE13-2 
4621 023432 O30S0S 026471 000067 £197: .ASCIZ “E19- 
4Bo2 030505 026471 030061 £1910: .ASCIZ “E19-10" 
4623 023446 ooo 
4624 23447 10S O34461 O304SS £1915: .ASCIZ “E19-15" 
4625 023454 000065 

Wee = -CLOCK MR REG WITH A 1 

4629 O234SR 012777 OOO0D11 155440 .MCLKI: MOV #11, ORSMR 
4630 023464 062737 000091 001200 ADD #1 ACCNT+2 
4631 023472 005537 001176 AoC MCONT 
4632 023476 000002 RTI 
4633 
4634 
46,35 
46,36 é if ee 8 8 
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DZRSEC.P11 SOONE - BELL AND SCOPE ROUTINE 

4639 ;GET ONE BIT OF DATA FROM INBUF 
-FOR READING FROM DRIVE TO DETERMINE THE 

He¥0 -STATE OF MRDB IN THE MR REG. 

4642 023610 005737 001226 -RBIT: TST WORK ; STARTING NEW WO? 
4643 023514 001035 BNE 3$ 
4644 023516 6270S o00002 ADD #2, RS DPoaTe BUFFER WO 
4EY4S De3e¢ 011504 MOV (RS). RY T pate 
4645 Oo 052737 004000 001144 BIS eBIT11,FLAGe aa 0 INGTCATE BIT 17 
4647 023532 005037 001210 S$: CLR CLKCNT i CLEAR CLOCK COUNTER AT START OF EACH WO 
4648 023536 032737 000400 001170 BIT #8178, ONCEE ;ON CRC WO? 
4649 023544 001041 BNE 1$ YES 
4650 023546 032737 O00040 001144 SIT aBITS,FLAG2 “IN CRC TEST 777? 
4651 0235S4Y 001407 BEQ 7§ “NO 
4652 02355 012737 O00020 001226 MOV #16. WORK 
4653 023564 042737 OO4000 001144 BIC sBITL1,FLAG2 FOR CRC TEST 
4654 623572 OOO4I6 BR 4§ 
4655 023574 005037 001156 7$: CLR NOWOD ;BITS 16 + 17 OF DATA WORD ARE O 
4656 023600 012737 O00020 O0l2c6 6S: MOV $16. ,WORK3 *16 LOOPS FOR REMAINING 16 BITS OF WORD 
4657 023606 O000%2 RTI 
4658 023610 032737 OON000 001144 3S: BIT #BITI1,FLAG2 § ;IS THIS BIT 16? 
4659 023616 001404 BEQ Y§ = NO 

023620 042737 OO4000 001144 BIC @BIT11,FLAG2 | ;RTRANSFER BIT 16 
4651 023626 OGO741 BR cs 
4662 023630 005037 001156 4S: CLR NOWOD ;CLEAR PRESENT BIT 
4663 023634 006104 ROL RY “GET NEXT DATA BIT 
4664 023636 006137 001156 ROL NOWOD “SAVE IT IN OOD BIT 
4665 023642 005337 O0l226 DEC WORK *KEEP COUNT OF BITS IN THE WORD 
4655 023646 O00002 RTI : RETURN 
4657 “CRC WORD Is BEING WRITTEN BIT 17 & 16 ARE DATA BITS, 0 8 1 ARE ALWAYS O 
4668 023650 005037 001156 {s: ~ NOWOD ;GET BITS 1 
4669 023654 006104 gr RY 16 
4670 023656 006137 001156 ROL NOWOD FOR CRC_WORD 
4671 Oe36be GO00746 BR 6$ ; CONT INUE 
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RS11-RSO3 MAINTENANCE MODE DIAGNOSTIC 
SOONE - BELL AND SC PE ROUTINE 

024202 -CLKRI: JSR 

Spooat 001200 ADD os 

O01 3 Abe 
001216 BI 
15S206 MOV 
133611 MOV 

004 001144 BIT 

Bye 000100 S 
78: BIS 

GOoxOO = 001170 BY 

ocoodee 001204 CMP 
BEQ 

020000 BIC 
001206 es: pee 

Oco044 001206 MOV 
OC4000 BIS 
000400 001170 3S: Bir 

000043 001206 CMP 
BNE 

O0eC000 BIS 
1$S07 6S: MOV 

CMP 
SNE 

o0000e ADD 
4§: RTI 

JO9 

? 
srt G00D 
R3, GOOD 
aBiT8. ONCEE 

822, REPT 
es 
820000, GOOD 
REPT1 
6$ 
#44, REPT) 
s8IT11,GO0D 
#8178, ONCE 

#43, REPT 
6$ 

500 G0 
000 , BAD 

4§ 
#2, (SP) 

MACY11 27(732) 25-SEP-76 10:44 PAGE 114 

;CALCULATE MROB BIT FOR MR REG 
; SETUP CLOCK BITS 
; ANCREMEN 
;CLOCK COUNT 
;SET BOTTOM BITS 
* SEND 
-CALCULATE CORRECT ANS FOR MR REG 
“WRITE CK TEST? 
:NQ 
"YES SET RD IN MR REG 

;0N CRC WD? 

“SHOULD CRCW BE SET? 
- YES 
‘CLEAR CRCW 
“SHOULD SB SET 
NO 
‘RESET SB COUNTER 
‘SET SB 
30N CRC MD? 

; SHOULD SB AND CRCW BE SET ? 

“SET SB AND CRCW 
:GET MR REG 
:15 RSMR CORRECT? 

“YES 
: RETURN 
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RS11-RSG3 MAINTENANCE MODE DIAGNOSTIC 
SDONE - BELL AND SCOPE ROUTINE 

O01e16 -CLKRO: B{S 
000010 BIC 
155042 MO 
023601 MOV 
0oco004 001144 BIT 

BEQ 
000100 BIS 

7$: BIS 
000400 001170 BIT 

BEQ 
020000 BIC 
001206 es: pet 

OO00G2e 001206 MOV 
004000 BIS 
000400 001170 38: Bir 

OO000ee 001c06 CMP 
BNE 

020000 BIS 
154734 6$: MOV 

CMP 
BNE 

o0c002 ADD 
4§: RTI 

KO9 
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G00D 
Goo 

#6{T8, ONCEE 
2s 
#20000, GOOD 
REPT 
6$ 
#18. REPT 
#BIT11 GOOD 
48178, ONCEE 

#22, REPT 
6$ 
#20000, GOOD 
ORSMR. BAD 
GOOD, BAD 

#2, (SP) 

-SET BOTTOM SITS 

SEND 
“CALCULATE CORRECT ANS FOR MR REG 
s WRITE CK TEST? 

“YES SET RO IN MR REG 

-ON CRC WD? 
- NO 
“CLEAR CRCW 
“SHOULD SB SET? 
:NO 
RESET SB COUNTER 
:SET SB 
iON CRC WD? 

; SHOULD SB AND CRCW BE SET ? 

-SET SB AND CRCW 
GET MR REG 
iIs RSMR CORRECT? 

YES 
;RETURN 
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LOJ 

SDONE - BELL AND SCOPE ROUTINE 

abi ise 
ooo004 

000040 

000037 

000040 

020000 

002000 
o00040 

002000 

001216 

001170 

001170 

001210 

00.210 

001210 

001210 

001210 

001210 

001210 

001210 

001210 

;CALCULATE THE STATE OF MRDB FROM CURRENT INPUT BIT 
“LOCATION WORK CONTAINS CORRECT DATA FOR MRDB 

ok i 
BTS BB Te, WORK INO. SET MROB 

es: RTS PC ; RETURN 

;CALCULATE MR REG TO DETERMINE te STATE OF THE CRC-SB AND LSR BITS 
ON THE DIFFERENT CLOCKS ON THE DIFFERENT WORDS THROUGHOUT THE SECTOR 

MRCAL: INC CLKCNT sADD ONE TO CLOCK COUNT OF WORD 
BIT #8117, ONCEE TRANSFERRING LAST WORD? 
BNE LSTUD * YES 
BIT #BIT8, ONCEE : TRANSFERRING CRC WORD? 
BNE CRCWOD :YE 
CMP $16, CLKCNT “CLOCK COUNT 16 OR GREATER? 
BLOS 1§ ; YES 
BR 2$ GET OUT 

1S: CMP #40, CLKCNT *CLOCK COUNT 40 OR GREATER? 
BLOS ~=s oS “YES GET OUT 
BIS eB1T11 GooD -SET SB BIT 

2S: CMP , CLKCNT 
BEQ 53 
CMP 840, CLKCNT 
BNE U4 

3S: BIC #8IT10,GO0D CLEAR LSR 
4§: RTS PC : RETURN 

j CALCULATE | MR FOR LAST DATA WORD 
(STW: 836, CLKCNT ;1S THIS CLOCK 36 OR LESS? 

BHTS 2s YES GETOUT 
CMP 837, CLKCNT 15 THIS CLOCK 15? 
BNE 3$ *NO 

4§: BIC #81710, GOOD “YES CLEAR LSR 
BR 2s 

38: CNP #40, CLKCNT 
S$ BNE 

BR 4§ 
S$: BIC #B81T13,G000 ;CLEAR CRCW BIT 
es: RTS PC 

;CALCULATE MR FOR CRC WORD 

CROWD: BIC #BIT13, GOOD ;CLEAR CRCW BIT 
CMP #37, CLKCNT 15 THIS CLOCK 177 
BNE 2s = NO 
BIC #81710, GOOD ;CLEAR LSR BIT 

2S: chp WO, , CLKCNT 

BIC #81T10,G00D 
1S: RTS PC ; RETURN 
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SOONE - BELL AND SCOPE ROUTINE 

;GENERATE A CRC WORD FROM THE DATA BUFFER 
AND LEAVE THE CRC WORD IN “WORK” LOCATION 
EXIT ROUTINE WITH RTS PC 

000100 001204 GENCRC: MOV #64. REPT 64 WORDS PER SECTOR 
000040 OO1144 BIT a8 <T8, FLAG2 sIN CRC TEST? 

000110 001204 MOV 872. REPT YES 
030114 13$: MOV sINBOF RS GET STARTING ADOR OF OUTPUT BUFFER 

MOV (RS) RY GET DATA WD 
001220 CLR WORKO ;CLEAR WORK LOCATION 

sINBIT CONTAINS PRESENT INPUT BIT 
*WKIS = BITIS IF CRC AT TIME T 
WORKO = CRC AT TIME T + DURING FINAL MANIPULATION 
“WORK = BITS FROM SAVED CRC WORD (WCRC) 

onoo2z2 oo1e06 1S: MOV #18. REPT! -GET 18 BITS PER WD 
000046 OO1144 BIT Bris, FLAG2 iit CRC TEST? 

oo0020 001206 MOV #16. REPT! iY YES 
001220 OOle02e 2s: MOV WORKO, WCRC SAVE CI'SRENT CRC WD 
001214 CLR WKS “CLEAR bil 15 FROM CRC ATT 1 

CLC ‘CLEAR CARY 
001220 ROL WORKO “SHIFT CRC WD LEFT 
001214 ROL WK1S “CONTAINS BIT 15 OF CRC 
000040 001144 git #9175, FLAG iN _ CRC TEST? 

000021 061236 CH 17. ,REPT1 i DONE BITS 16 AND 17 YET? 

O0!212 128: CLR INBIT ‘APE AR WORK LOC 
ROL RY “PUT DATA BIT FROM BUFFER 

001212 ROL iNeIT IN WORKI LOC 

001212 3S: CLR INBIT -FOR BITS 16 AND 17 
001214 OO1216 4s: MOV WK1S, WORK ‘GET BIT 15 OF CRC 
025030 S$: JSR PC. XXOR *XOR BITIS WITH INPUT BIT 
000001 001220 BIC #6170, WORKO 
001212 ir INBIT sTEST RESULT OF XOR 

90000! 001220 BIS #8170, WORKO 
OCizl2 OO1180 68: MOV INBIT;RSO “SAVE XOR SESULT OF BIT O AND INPUT 
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;FROM BO_{N WORKO AND Bi IN SAVED CRC (WCRC) CLACULATE 
;NEW Be FOR WORKO 

001216 CLR WORK 
000002 001202 BIT #BITL, WRC 

00000: 001216 BIS #8170, WORK 
001160 OOlele 7S: MOV RSO, INBIT 
625030 JSR PC XXOR 
060004 001220 BIC #8172, WORKO 
001212 ist INBIT TEST RESULT OF XOR 

o0c004 001220 BIS #8172, WORKO 

:FROM BO IN WORKO AND B14 IN WCRC CLACULATE BITIS IN WORKO 

001216 8S: CLR WORK 
040000 001202 grr SBITIH, WRC 

000001 001216 BIS #BIT0, WORK 
001160 OOlele 9s: MOV RSO, INBIT 
025030 JSR PC. XXOR 
100000 001220 BIC #BtT1S, WORKO 
Ool2i2 Is! INBIT -TEST RESULT OF XOR 

100000 001220 BIS #81715, WORKO 
001206 10$: DEC REPT sDONE WITH WD 

BNE +) >NO 
001204 OEC REPT DONE WITH SECTOR? 

BEQ 11 *YES 
ooco0e ADD #2, RS GET NEXT WD 

HOV ( RS) ¥RY *GET DATA WD 

001220 O012¢16 11%: MOV WORKO, WORK -SAVE CRC WORD IN WORK 
RTS PC tEXIT 

:XOR SUBROUTINE 

001216 XXOR: MOV WORK, R3 
001212 BIC INBIT.R3 
001216 OOl21e BIC WORK, INBIT 
OOl2le BIS Ra, 1A@IT 
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OZRSEC P11 $S20°E - SOCPE LOOP HANDLER 

4305 .SBTTL SSCOFE - SCOPE LOOP HANDLER 

4907 : THIS ROUTINE HANOLES THE ITERATIONS, LOOPING, ERROR 
4908 “LOOPING, AND THE DISPLAYING OF THE fest NUMBER, 
4 :*=SCOPE” IS PLACED BETWEEN EACH SUBTES IN THE TEST AND 
4310 *RECOROS THE STARTING ADORESS OF THE SUBTEST IN “LAD: 

4912 O2S212 104464 .SCOPE: KBOIN -GO CHECK FOR {6 
4913 025214 032777 000400 153604 BIT 8SHB, ISWR “LOOP ON SPEC. TEST? 
4914 025222 OO14O4 BEQ “NO LOOP ON SPEC. TEST 
4915 O2%204 127737 153576 001000 CMPB SMR, ICNT “ON RIGHT TEST?  #SW7-Os 
4916 OG 232 001453 BEQ OVER -NOT RIGHT TEST 
4917 Ose 032777 O40000 153564 1S: BIT 8SW14, ISWR “LOOP ON TEST? 
49:8 OcSo42 O0ICYS BNE KIT :LOOP ON TEST IS SET 
4919 GcSe¥4 COD4I6 BR 3s “SKIP - NOP FOR XOR TESTER 
4920 0 4% O1374%6 000004 MOV de4,-(6) -PUSH 964 ON ST 
4921 O° *S2 012737 025272 O00004 MOV a4 os -SET FOR TIMEOUT 
4920 O>.. HO 377060 TST 38177060 “ERROR ON XOR? 
4929 06.264 01 000004 MOV (6)+, 384 “POP STACK INTO a4 
4924 O 270 000422 BR SV “NO ERROR - GO TO NEXT TEST 
49295 Oc 272 OF X26 4g; CMP (b)+, (6)+ CLEAR STACK 
492h 025274 012537 000004 MOV (6)+) oa4 -POP STRACK INTO as4 
49257 025300 000426 BR KIT “ERROR - LOOP ON TEST 
495g See 032777 OON000 153516 3S BIT 8SW11,aSWR “KILL ITERATIONS 
4959 16 OL10le BNE .SVLAO sYES = KILL ITERATIONS 
4330 025312 10573? 001001 TSTB  ~—s_ ICNT41 “FIRST ONE? 
4931 025316 OC1404 BE 0 2s “ERONCH IF FIRST 
4932 O°"79 123737 O2S40% 001001 CMPB TIMES, ICNT#1 * DUNE? 
4939 &. & eS BGT KI "BRANCH IF NOT 
4994 025.350 Tere 00000! 001001 2$: MOVB = 81, ICNT#1 *FIRST ITERATION 
49395 0°S336 J05237 00 1000 -SVLAO: INCB —=ICAT >COUNT TEST NUMSERS 
48% O 3i2 611637 001010 MOV (6) LAO “SAVE LOOP ADORESS 
4937 03346 013777 001000 153454 MOV ICNT, SOISPLAY  ;DISPLAY TEST NO. AND ITERATION COUNT 
1338 025354 Od00002 RTI : RETURN 

4940 025356 105737 001001 .KIT: INCB  ICNT#1 s INC THE ITERATION COUNT 
4941 02532 013,77 ON1000 153440 OVER: MOV ICNT, SOISPLAY ;SET UP DISPLAY 
4942 025370 37 Q1010 TST LAD FIRST ONE? 
4943 025374 001760 BE SVLAD “YES 
4944 0°S37h 013716 001010 MOV LAD, (6) *F RETURN ADDRESS 
Has Ges4o2 900002 RTI FIXES PS 

4947 025404 000001 TIMES: 1 ;RUN 1 TIMES 
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OZRSEC.P11 SHLT - HL’ ROUTINE (ERROR TYPEOUT) 

wae .SBTTL SHLT - HLT ROUTINE (ERROR TYPEOUT) 

4950 - THIS ROUTINE PRINTS OUT ERROR MESSAGES STARTING WITH THE 
4951 “RODRESS OF THE “HLT™. IT ALSO COUNTS THE NUMBER OF ERRORS 
4362 THE CAPABILITY OF LOOPING ON ERROR, BELL ON ERROR 
4953 “HALT” ON ERROR, ANO_INHIBIT TYPEOUTS. AN OPTIONAL ARGUMEAT 
48 :(HLT43) WILL BE’PLACED IN “.HLTCT:” FOR ADITIOM& TYPEOUTS. 

4955 025405 104464 -HLT:  KBOIN -GO CHECK FOR ¢G 
4957 005410 032777 002000 153410 BIT #SW10, aSWR iBELL ON ERROR? 
4958 025416 O01402 BEQ 18 “NO - SKIP 
499 O2S4e0 104402 000007 TYPE BELL RING BELL 
4960 Oes4e4 005237 001002 1S: INC ERRORS ;COUNT THE NUMBER OF ERRORS 
4961 025430 020000 153370 BIT 8SW13, ISHR :SKIP TYPEOUT IF SET 

02S43% 001025 BNE 2s ;SKIP TYPEQUT 
CeS440 104402 TYPE +2 -ASCIZ <15)<12> 

4964 025450 011637 001012 MOV {6) HLTAOR =PUT ADORESS oF INSTRUCTION ON STACK 
4965 025454 162737 001012 SUS 82. HTADR “FUDGE ADORESS 
4 G2S462 117737 1 B2esS44 MOVB  @HLUTAOR,.HLTCT GET HLT ARGUEMENT 
4967 025470 O137% 001012 MOV HLTAOR, -(6) *PUT HLTAOR ON STACK 
4968 00S474 04404 TYPEO ; TYPE STACK_IN OCTAL 
4969 025476 104402 Oessoe TYPE . - ASCIZ * 

004 027214 JSR be” ScREG ; GO TO USER ERROR ROUTINE 
4971 O2SS12 ate 153310 2s: TST askR *HALT ON ERROR 
4972 025516 100001 BPL +4 :SKIP IF CONTINUE 
4973 OcS' 000000 HALT “HALT ON ERROR! 
4974 032777 001000 153276 BIT 8SH9, ISKR “CHECK FOR INHIBIT LOOP ON ERROR 
4975 025530 001003 BNE 3$ >SKIP IF LOOP ON ERF 
4975 1 001001 CLRB =—s-: ICNT#1 ;CLEAR ITERATION ait 
4977 025536 RTI - RETURN 
1378 025540 000137 026356 3S: JMP KIT :! OOP ON TEST UNTIL NO ERRORS 

4389 O25544 900090 HLTCT: 0 sHLT ARGUMENT 
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RSi1-RSC3 MAINTENANCE MODE DIAGNOSTIC 
SOLTAL - OCTAL TYPEOUT ROUTINE 

170101 

000001 

02S734 
177772 

000018 
025736 

000100 

025734 

02$734 

925735 

G2S734 

000004 

~SBTTL 

; THIS ROUTINE IS USED TO TYPE _AN OCTAL NUMBER ON THE TTY. IT WILL TYPE 
CHARACTERS, SUPPRESS L ROIS OF ;ALL 

16 airs? 17 1§ CALLED via T 

8170101, .PR 
/PTIT 

. TYPEB: MOV 
BR 

. TYPEO: MOVB 
BR 

TYPES: CLR 
MOVB 

.PTIT: 

-PRL: 

.PRF: = RO! 

PR: ~BLKW 

MACYI1 27(732) 25-SEP-76 

SOCTAL - OCTAL TYPEOUT ROUTINE 

+6 
8'0,(4)¢4 
PRI 
PRE 

EROE 

- SET 
“NOW TYPE IT IN BIT FORM 
sSET ZERO FILL SWITCH 

Ett ;SUPRESS LEADING ZERO'S 
;SET COUNT 

;PUSH RY ON 
;PUSH_RS ON 
;GET THE DATA 
;SET 
;CLEAR FIRST BYTE 
;ROTATE FIRST 

TACK 
TACK 

POINTER TO FIRST ASCII CHAR. 

;YES - SKIP 2 ROTATES 
;ROTATE BIT INTO C 
sPACK IT 
i ROTATE BIT INTO C 
;PACK IT 
;ROTATE BIT INTO C 

sSET F bt Su! 
*CHECK FILL SWITCH 
: BITSET 

:TYPE, JT 
*POP STACK INTO RS 
;POP STACK INTO RY 
i GET RID_OF 

;COUNT, SWITCH, AND OUTPUT SUFFER 

10:44 PAGE lee 

SOR TYPE THE 
Barf OR TYPES MACRO’S. 

IT FLAG AND 16. CHARACTER COUNT 



MAINOEC-11-D2RSE-¢ 
DZRSEC.P ll 

025760 012777 
bes7eb 912777 
Berm BiblNe 
026000 010246 
G2p002 010346 
26008 0106 
026006 O10S46 
026010 010637 
O26014 012777 
O26022 000000 
026024 013706 
026030 905001 
026032 005201 
C2604 001376 
026036 012605 
26040 012604 
Oo042 012603 
O26044 012602 
O26046 01260! 
026050 012600 
026052 012737 
026060 012737 
26065 104402 
26102 00u137 
026106 900000 
626110 000776 
026112 000000 
26114 07024 

F10 
RSi1-RSC3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PAGE 123 
SPOQWER - POWER DOWN AND UP ROUTINES 

O26 106 
000340 

000026 

000126 
000122 

06007 

ooode4 
000026 

.SBTTL SPOWER - POWER DOWN AND UP ROUTINES 

;THIS IS THE POWER FAIL ROUTINE WHICH WILL SAVE ALL 
; THE GENERAL REGISTERS AND USER DEF NS0 REGISTERS THEN 
WAIT FOR POWER TO GO DOWN AND BE RESTORED. 
TIF THERE ISN'T ENOUGH TIME FOR SAVING ALL THE REGISTEPS, 
THE PROGRAM WILL HALT AT *.ILLUP’. 

POWER: MOV 8. 1LLUP,9.PUVEC ;SET FOR FAST UP 
MOV #340 3.PUVECS42 : ;PRIO:7 
MOV 0,-t6) PUSH RO oN TACK 
MOV ae -(6) PUSH Ri ON STACK 
MOV Re; -(6) *PUSH Re ON STACK 
MOV R3;-(6) *PUSH R3 ON STACK 
MOV RY’ -(6) *PUSH RY ON STACK 
MOV RS, -(6) "PUSH RS ON STACK 
MOV SAVRE -SAVE SP 
MOV ri PponuP a.PUVEC :SET UP VECTOR 
HALT WAIT FOR PF 

-POWUP: MOV . SAVR6 , SP -GET SP 
CLR Ri ‘WAIT LOOP FOR THE TTY 

1S: INC RI "WAIT FOR THE INC 
BNE 1S “OF WORD 
MOV (6)+,RS *POP STACK INTO RS 
MOV (6)+,R4 *POP STACK INTO RY 
MOV (6)+/R3 “PCP STACK INTO R3 
MOV (6)+;R2 “POP STACK INTO R2 
MOV (6)+:RI ;POP STACK INTO RI 
MOV (6)+'RO *POP STACK INTO RO 
MOV #.POWER a824 =: SET up THE POWER DOWN VECTOR 
MOV 8340, J826b :PRIO:7 
TYPE +2 LASCIZ (15> «12> °POWER™ 
IMP AULSYS ‘IMP TO USER ADORESS 

-ILLUP: HALT ;THE POWER UP SEQUENCE WAS STARTED 
BR .-2 : BEFORE THE POWER DOWN WAS COMPLETE 

.SAVRE: O -PUT THE SP HERE 
-PUVEC: 24,26 ‘POWER UP VECTOR 
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MAINDEC-11-D2RSE-C RS11-R&S3 MAINTENANCE MODE DIAGNOSTIC MACYL1 27(732) 25-SEP-76 10:44 PAGE 125 
OZRSEC.P1} SROLIN - TTY INPUT ROUTINE 

$103 .SBTTL SROLIN - TTY INPUT ROUTINE 

Sill -THIS ROUTINE INPUTS A LINE TERMINATED BY A RETURN INTO ADDRESS 
Siig s INPUT AND RETURNS A LINE FEED. THE BUFFER HAS A NULL TERMINATOR 

11 "INSTEAD OF THE RETURN. RUBOUTS ARE HANDLED BY RETYPING 
S114 “THE LINE. BUFFER OVERFLOW ERRORS LIKE A RUBSOUT. 

S116 OebeS2 010546 -ROLIN: MOV RS, -(6) “SAVE RS 
S117 Oc62S4 012705 Geb374 iS: MOV sINPUT, RS GET ADDRESS 
S118 026260 022705 026414 2s: CMP SINPUTSI6. (RS): BUFFER FULL? 
5118 Oebe64 001423 BEQ 4§ YES - TYPE "7" 
5120 Oc6e66 105737 177560 TSTB 34177560 ;WAIT FOR 
Slel Ocebe72 100375 BPL A CHARACTER 
Sle2 Oebe74 113715 177562 MOVB 30177562, (5) GET CHARACTER 
Sle3 Oeb300 142715 oa0z00 BICB =. #e'0. ¢S) - GET RID OF JUNK 
S124 026304 122715 000025 CMPBsa8o’S, [S) ‘IS ITA 
S125 Oc6310 001006 BNE S$ ; BRANCH IF UNOT 
S126 Ocb312 04402 026316 TYPE +2 > ASCIZ “tut 15><12> 
S127 Qeb3e4 000753 BR 1s “START OVER 
5128 Oe63e 122715 000177 Ss: CMPB es 8177,,(5) “IS IT A RUBOUT 
5129 026332 001005 BNE 3$ “SKIP IF NOT 
5130 0e6334 4g: 
S131 026334 104402 026340 TYPE +2 - ASCIZ "9"(15>«12> 
5132 O26344 000743 BR 1s "ZAP THE BUFFER AND LOOP 
S133 Oc6246 111527 oo00090 38: MOVB (5), 80 “SET UP FOR TYPING 
S134 O263S2 104402 026350 TYPE 3$42 ;ECHO IT 
5135 0263565 122725 O0001S CMPB «BIS, (S)+ ‘CHECK FOR RETURN 
5136 Oeb362e 001336 BNE 2, “LOOP IF NOT RETURN 
5137 S2e6364 104402 ocOod!e TYPE “TYPE A LINE FEED 
5138 026370 012605 MOV Leo, RS RESTORE RS 
5133 G2637e 000002 RTI : RETURN 

514] 026374 900020 INPUT: .BLKB 16. -TTY INPUT AREA 
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NAINDEC- 11-D2 TRSE-C RS11-RSC3 MAINTENANCE MODE DIAGNOSTIC MACYLI 27(732) 25-SEP-76 10:44 PAGE 126 
DZRSEC.P STRAP - TRAP HANDLER 

$142 -SBTTL STRAP - TRAP HANDLER 

Si44 sTHIS ROUTINE DECODES A TRAP CALL AND JUMPS TO THE APROPRATE 
514s ‘SUBROUTINE. THE CALL IS A “TRAP+N" WHERE N IS A MULTIPLE CF 2. 
S146 “THE “SET” MACRO WILL CREATE THE TABLE NEEDED. IT HAS TO 
S14? *FOLLOW THIS MACRO. 

5149 026414 011646 .TRAP: MOV (8) -(6) ;GET ADDRESS OF TRAP +2 
S150 026416 Loe? 16 goo002 SUB 2. tb) MAKE IT ADORESS OF TRAP 
5151 OebY¥ee 017616 O00000 MOV stay? (6) CET TRAP INSTRUCTION 
S152 026426 B27 16 122034 ADD 8. TRP+2-TRAP, (6): iGET mC BND AK AN OFFSET 
153 026432 .TRP: MOV d(6)+, PC 0 PROPER SUB out Ine 

SisS 026434 O2S212 . SCOPE “SCOPE = TRAP+0 (104400) 
S156 026436 25054 "TYPE ‘TYPE. =“ TRAP+2 (104402) 
S157 Ccs440 Oc5556 “ TYPEO -TYPEO = TRAP+4 (104404) 
E158 Ocb442 025566 "TYPES ‘TYPES = TRAP+6 (104406) 
5159 Ocb444 Ocbi20 -ROOCT RDOCT = TRAP+10 (104410) 
S160 06446 ~RDLIN *ROLIN = TRAP+12 (104412) 
S161 O264SO0 Oc7016 “CLROK ‘CLRDK = TRAP+14 (104414) 
Sige Ocb4Se Oe7044 “MRD *MROMO = TRAP+I6 (104416) 
S163 Oc64S4 022276 “MRCK MRCK = TRAP+20 (104420) 
S164 Oeb4S6 Occc46 “MRCLK *MRCLK = TRAP+22 (104422) 
5165 026460 Occc40 “MRINT !MRINT = TRAP+24 (104424) 
5156 O26462 Oee342 -OSCK ‘DSCK = TRAP+26 (104426) 
Sib? OOb464 324 “MRIND MRINO = TRAP+30 (104430) 
5168 O26466 022370 _XBIT *XBIT = TRAP+32 (104432) 
5169 02479 Geebbo -CLKD -CLK = TRAP+34 (104434) 
5170 734 ELK ¢LK = TRAP+36 (104436) 
S171 Oc6474 023664 -CLKRI CLKR1 = TRAP+4O (104440) 
5172 026476 “CLKRO -CLKRO = TRAP+42 (104442) 
5173 026500 023510 “RBIT RBIT = TRAP+HY (104444) 
S174 026502 023456 “MCLK1 *MCLK1 = TRAP+46 (104446) 
5175 023500 “MCLKO *MCLKO = TRAP+SO (104450) 
5176 026506 023256 -MCLKB “MCLKB = TRAP+S2 (104452) 
S177 026510 027136 “GETSP GETSP = TRAP+SH (104454) 
S178 Oc6Sl2e 0e7176 -SPASS :SPASS ==) TRAP+56 (104456) 
5179 026514 So4 SUSUR SUSWR = TRAP+60 (104460) 
5180 026516 Ocb7eb “CNTLU CNTLU = TRAP+6e (104462) 
5181 Oe6S20 44 -KBOIN *KBDIN = TRAP+64 (104464) 
18e G2b522 026726 “CNTLU ‘CNTLU = TRAP+66 (104466) 

S184 
5185 026524 0320737 O00001 O26642 .SUSWR: BIT 8BITO, SWI 
5186 026532 001037 BNE XXX 
5187 026534 013746 000006 MOV 6,-(SP) ;SAVE & ON STACK 
S188 O0e6540 DLs oooco4 MOV 4’ -(SP) *SAVE 4 ON STACK 
5189 Oc6544 012737 026564 000004 MOV els,4 -SET UP TRAP ADDRESS 
5190 Oeb 022777 177777 1S2246 CMP #-1,a5uR jTEST 477570 
513} BEQ 2$ AKE 
51 BR 3$ + AARDWORE AVAILABLE 
S193 026564 Oe2b26 1$: CMP (SP)+ ($P)4 “ADJUST STACK 
5194 Oebbbb 12737 176 001026 2s: MOV aSwREG S :SET UP SOFTWARE REGISTERS 
5195 Oc6S 1e737 000174 001030 MOV sotepREe DISPLAY’ 
51% Oc6602 022737 000176 OO1026 3s: CMP SSWREG, SHR -1ST TIME THRU? 
5197 026610 001004 BNE 4§ "NO CHANGE STILL 177570 
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RS11-RSO3 MAINTENANCE MODE DIAGNOSTIC MACYI1 27(732) 25-SEP-76 10:44 PAGE 127 
STRAP - TRAP HANDLER 

go004e 

ooo004 
OCO0Q6 
000001 

oo004e 

000176 

1S$2132 

1$212e6 
177600 
000007 

026720 

026732 
000176 

026754 

027012 
027014 

027012 

Oebb4e 

001026 

027012 
Oe701e 
0270le 

000176 

4§: 

XXX: 

CWI: 

.KBDIN: 

-CNTLU: 

42 ANY XXDP_OR ACT 
4§ - SWR=000000 

“GET INITIAL SETTINGS 
(SP)+,4 “REPLACE 4 FROM STACK 
(SP)+°6 “REPLACE 6& FROM STACK 
#8170; SWI ‘SET THE BEENHEREBIT 

ALL DONE 

42 GOT XXDP OR ACT 
“YES, GET OUT 

eSWREG, SWR “GOT SWITCH-LESS MACHINE? 
OKT *NO GET OUT 
aTKS “HAVE A CHARACTER 
OKT -NO GET OUT 
aTKB, .MSG 
8177600,.MSG  ;STRIP OFF GARBAGE 
#7, .MSG “DO WE HAVE A tG 

*NO,GET OUT 
, 42 > ASCIZ (15><12>"¢G" 

+2 ; ASCIZ (15><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 agoo00? 
OKT ;DONT CHANGE IF <CR> 
-MSG, SWREG ;CHANGE VALUE OF SWREG 

sALL DONE-EXIT 



37 Oe7016 
38 027024 

Se39 027032 
Se40 027036 
Se4] 02704 
Sete 
Se43 de7044 
Se44 0270Se 
Se4s 
Set6 027054 
Se47 027060 
Se4s 027064 
S249 027066 
SesO 027072 
SeS1 027076 

027100 
SeS3 02710e 
SeS4 027106 
SesS 
SeS6 
S2S7 
5258 
SeS9 027110 
Se60 027114 
Se61 027120 
Sebe 027124 
Seb3 0e71eb 
Seb4 027130 
Se65 0e713e 
Se65 027134 
S267 027136 
S268 027144 
Se69 027146 
Se70 027150 
Se71 027154 
Se7e 027156 
S273 027164 
Se74 027166 
Se75 027170 

027174 

027176 
027200 
027202 
027206 
Oe72le 
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Redd RECS Me IN TENANCE MODE DIAGNOSTIC MACY11 27(732) 25-SEP-76 10:44 PAGE 128 
STRAP - TRAP HANDLER 

;CLEAR ALL DISK REGISTERS 
Q00040 1520S6 ‘CLROK: MOV #40, aRSCS2 sCLEAR ALL OSK REG 
OOll6e 152050 MOV UNNUM, JRSCS2 ‘GET UNIT NUMBER 
001176 CLR MCCNT. CLEAR MAINT CLOCK COUNT 
001200 CLR MCCNT+2 

RTI 

00000! 1S20S2 .MROMD: Ov #1, IRSMR ;PUT DRIVE INTO MAINT MODE 

001216 WAITRY: CLR WORK “CLEAR COUNTER 
1S2014 1S: TSTB ~—_ BRSCS1 “TEST READY 

BMI 2 OK CONT 
001216 INC WORK ;UPOATE -COUNTER 
001216 TST WORK : DONE Y: 

BEQ 3$ * READY BID NOT COME UP 
BR 1$ “CONTINUE WAITING 

oocoae 2s: ADD 42, (SP) “UPDATE RETURN PC 
33: RTS PC ; RETURN 

sROUTINE TO SHIFT COMPLETE DATA TABLE ONE BIT 
-TO THE LEFT. CARRIES BIT 1S IF ONE RVD TO BIT O OF THE NEXT WORD 

030114 MOATA: MOV SINBUF .R2 -GET LEFT ADDRESS OF 
000442 ADD #442, Ro ‘DATA TABLE 
000220 MOV #220;R3 : SETUP COUNTER FOR 200 WORDS 

CLC CLEAR CARRY 
1S: ROL -(R2) *SHIFT DATA PATTERN 

DEC R3 D0 ALL 
BNE 1$ * WORDS 
RTS PC 

001001 O01204 .GETSP: MOV #1001, REPT :SETUP COUNTER 
MR IND : SEND INDEX PULSE TO MR REG 

1S: MRCLK > CLOCK 
001204 DEC REPT 10 Reach 

BNE 1$ “SECTOR PULSE 
ooo400 151740 BIT 8400, ORSMR s070 SECTOR PULSE SET?*7"" 

RTI *NO_REPORT ERROR 
osoo0e 2s: BOD #2, (SP) ‘UPDATE RETURN ADDR 

.SPASS: MRCLK ;CLOCK PAST SECTOR PULSE 

001176 CLR MCCNT ;RESET MAINT CLOCK COUNTERS 
001200 CLR MCCNT+2 



L10 
MAINDEC-11-DcRSE-C RS11-RSO3 MAINTENANCE MODE DIAGNOSTIC MACY11 27(732) eS-SEP-76 10:44 FAGE 129 
OZRSEC.P11 STRAP - TRAP HANDLER 

5283 sERROR TYPTXTOUT ROUTINE 
iC 

S285 027214 005737 025544 RSREG: TST .HLTCT ; SHOULD WE TYPTXT GOOD AND BAD 
S086 Oe7ee0 001022 BNE 8S ;NO 
S287 Oevec2 104402 027226 TYPE +2 .ASCIZ * BAD=" 
S288 Oc7234 010046 MOV BAD, -(6) :PUT BAD ON STACK 
S289 027236 104404 TYPEO ; TYPE STACK IN OCTAL 
S290 027240 402 027244 TYPE +2 ; .ASCIZ * GOOD=" 
$291 027254 010146 MOV 00D, -(6) PUT GOOD ON STACK 
Seg2 027256 «104404 TYPEO “TYPE STACK IN OCTAL 
S293 007 000402 BR 8S > TYPEQUT REGISTERS 
S23 027; 00013? 027720 JMP PTDONE :GET OUT 
S295 027266 8S: 
S°% 27266 104402 027272 TYPE .+2 ; .ASCIZ " CS1=" 
S297 pe7330 017746 151574 OV YRSCS1,-(6) “PUT JRSCS1 ON STACK 
6°98 027304 104404 TYPEO TYPE STACK IN OCTAL 
S239 027306 18: 
5300 104402 027312 TYPE +2 ; .ASCIZ “ ER=" 
$301 027320 017746 151570 MOV YRSER, -(6) PUT JRSER ON STACK 
S302 027324 104404 TYPEO “TYPE STACK IN OCTAL 
S303 O0e73e6 2s: 
S304 0273eh 104402 027332 TYPE +2 ; .ASCIZ * CS2=" 
$305 G2e7340 01774 151536 MOV aRscSe, -(6) “PUT SRSCS2 ON STACK 
$306 OP7344 104404 TYPEO TYPE STACK IN OCTAL 
S307 0.7346 032737 o00e0C o2ss44 BIT #200, .HLTCT ; TYPTXT SECOND SET ? 
$308 027354 001076 BNE SEEC : YES 
5309 027356 032737 000100 025544 BIT #AS, .HLTCT :TYPTXT ER ? 
$310 627364 001410 BEQ 3S NO 
S311 027366 104402 027372 TYPE .+2 .ASCIZ “ AS=" 
S3le Ge7400 017746 151512 MOV ORSAS, - (6) “PUT @RSAS ON STACK 
S313 027404 104404 TYPEO -TYPE STACK IN OCTAL 
S314 027406 032737 O00020 O25544 3S: BIT #8, .HLTCT :TYPTXT BUS ASSRESS 
5315 Oe7414 001410 BEQ 4§ iNQ_ 
S316 Oe7416 104402 d27422 TYPE .+2 CIZ “ BAa=" 
S317 027430 017746 151452 MOV SRSBA, ~(6) ‘aut JRSBA ON STACK 
5318 Oc7434 104404 TYPEO : TYPE STACK IN OCTAL 
$319 027436 032737 OO0004 025544 4s: BIT #OA, .HLTCT :TYPTXT DA ? 
S320 001410 BEQ S$ 
$3201 27446 104402 027452 TYPE .42 .ASCIZ ° DA=" 
S3e2 Oe7460 017746 151424 MOV SRSDA, - (6) :PUT @RSDA ON STACK 
S323 027464 104404 TYPEO “TYPE STACK IN OCTAL 
S304 027466 032737 CO0010 oO25544 SS: BIT WC, .HLTCT >TYPTXT WC? 
S325 O27474 001410 BEQ 6S NO 
S326 O0e7476 104402 027502 TYPE 42 : .ASCIZ * WC" 
S327 027510 017746 151370 MOV IRSWC,-(6) “PUT JRSWC ON STACK 
S308 027514 104404 TYPEO TYPE STACK IN OCTAL 
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RS11-R&O3 MAINTENANCE MODE DIAGNOSTIC 
STRAP - TRAP HANDLER 

000040 

027532 
151346 

027720 
000200 
000240 

027574 
151320 

000210 

027624 
1$1264 

o002e0 

027654 
1$12e36 

o00e04 

027704 
1Si202 

100000 
000040 

027742 
001176 
001200 

030106 

OeSS44 

OeSS44 
O2Ss44 

OeSS44 

02SS44 

025544 

001232 

6S: 

SEEC: 

98: 

10S: 

11S: 

PTOONE : 

es: 

1S: 
INBUF : 
OUTBUF : 

- BLKW 
- BLKW 

#0S, .HLTCT 
PTDONE 
42 
ORSDS, - (6) 

PTDONE 
#200, .HLTCT 
s0T, “HLTCT 

+2 
ORSOT, - (6) 

#0B, .HLTCT 
10$ 
+2 

SRSDB, -(6) 

aMR, .HLTCT 
118. 

+2 
IRSMR, - (6) 

#LA, .HLTCT 
PTDONE 

+2 
ORSLA, - (6) 

#BIT1S, ONCEE 
i  ONCEE 

hoch WORKY 
MCCNT$2, WORK2 
WORKe 
WORKY 

WORKY , - (6) 

#5, WORKS 
WORK 
WORK2 
WORKG 
WORKe 
WORKE 
WORK2 
WORKE 
WORK6, -(6) 

WORKS 
es 
PC 
300 
300 

MACY11 27(732) 25-SEP-76 10:44 PAGE 130 

INO. STATUS 

;.ASCIZ ” DS=” 
;PUT JRSDS ON STACK 
TYPE STACK IN OCTAL 
GET OUT 
CLEAR COMMON BIT 
oT DRIVE TYPE? 

;.ASCIZ * DT=" 
PUT ORSDT ON STACK 
TYPE STACK IN OCTAL 
ino DATA BUFFER 

;-ASCIZ * DB=" 
;PUT JRSOB ON STACK 
TYPE STACK IN OCTAL 
; TYPTXT MN? 
;NO 
;.ASCIZ “ MR=" 
: PUT ARSMR ON STACK 
TYPE STACK IN OCTAL 
:TYPTXT LA? 

Zz” LAS” 
‘PUT @RSLA ON STACK 
TYPE STACK IN OCTAL 
SET FORND ERROR FLAG 

;ASCIZ 15) (18) BAINT CLOCK COUNT ™ 
GET MAINT CLOCK COUNT 
CAL NUMBERS FOR DOUBLE PRECISION 

;PUT WORK4Y ON STACK 
: TYPE STACK IN OCTAL - SUPRESS 

;PUT WORK6 ON STACK 
;TYPE STACK IN OCTAL - SUPRESS 

s.ASCIZ (15><12) 



MAINDEC-11-DZ2RSE-C 
DZRSEC.P11 

eh 
23% G31214 

ge? B3ieee 
$388 031532 
$389 031536 
$390 031S4e 
$3391 031544 
S392 031546 
2333 031550 
S394 031556 
S395 031562 
$3% 031566 
$397 031574 
5398 031600 

031604 
S400 031606 
S401 031610 
S402 031614 
S403 031620 
S404 031624 
S40S 031626 
S405 031630 
S407 031632 
S408 031634 
S409 031640 
S410 031646 
S411 031650 
S4l2e 031664 
S413 031670 
S414 031672 
S4iS 031676 
S416 031704 
S417 031706 
S418 031722 
S419 031726 
sie0 031730 
S421 031734 
S422 033736 
S423 031742 
S4e4 031746 
S425 031754 
S426 031754 
S427 031756 
S428 031760 
S429 031764 

4 0317! 
S431 031770 
S432 031774 
S433 031776 
S434 032006 
S435 032010 
5436 

012737 

soos 

000001 

RS11-RSO3 MAINTENANCE MODE DIAGNOSTIC 
$TRAP - TRAP HANDLER 

000040 
000500 
001226 
030114 
0002e1 

000401 
030134 
000 ‘00 
000003 
001226 
001001 

000040 
030114 
000102 

024430 
000001 

031654 
001216 

031736 
o0000e 

031712 
001216 

031736 

030114 
000220 
000004 

000040 

001204 

032002 

001144 

OOleeb 

001226 

001216 

001216 

001204 

Tuts ROU [TNE 
'so THAT ALC 
ERCAL: MOV 

1S: CLR 

3$: MOV 

2s: MOV 
6$: DEC 

5S: ROL 

4§: CMP 

TABTYP: MOV 

es: MOV 
18: 

3s: RTS 

N10 
MACY11 27(73e2) 

#40, FLAG2 
#500, SP 
WORKS 
#INSUF Re 
#145. ,R1 

#401, WORK3 
#INBUF Re 

-(R2) 
RO 
S§ 
PC, GENCRC 
#1 WORK 
4§ 
+2 

WORK, -(6) 

PC, TABTYP 
#2; WORK 
6$ 
+2 

WORK, -(6) 

PC, TABTYP 
6S 
#INBUF , R2 
#220, RS 
#4, REPT 

(R2)+,-(6) 

25-SEP-76 

;CLEAR DATA BUFFER 

;START WITH A NUMBER OF 401 

;PUT NUMBER INTO BUFFER 
3513=32 WORDS X 16 BITS 

> ASCIZ <15><12)"CRC= " 
:PUT WORK ON S'CK 
;TYPE STACK IN CCTAL 

:.ASCIZ <15><12> °CRC= ” 
;PUT WORK ON STACK 
; TYPE STACK IN OcTAL 

;PUT (R2)+ ON STACK 
; TYPE STACK IN OCTAL 

; -ASCIZ (15)<12a) 

10:44 PAGE 131 

HIS ROUTINE IS USED TD “DETER 
N BE ROTATED THROUGH THE CRC REGISTER BY ROTATING THE DATA PATTER 

MINE” A 
ERN 



ERSEC P11 

aoe 5 Bocre0 
ATA = ever 
BA = 000920 
BRO =x000°00 

BAI = 900010 
BEGIN QOO01e40 

BECING OODes 

ite, zs 
BI 
BITWC 
BITO = QOO00] 
BIT] = 
BITIO = eter 
BITI1 = 

BITL3 = Sep000 = UU 8 

BITI4 = OYO00D 
BIT1S = 100000 
BITe = OOOODN 

,8IT3 = 
BIT4 = vere 
BITS = QOODNO 

BIT& = Q00100 
BIT? = QO0C00 
BITB = OOONO0 

| BITS = 001000 
CALRTB Oe420e 
CHCADV 002376 

| Kent peele 
, CLKDO = 1OMNS 
CLKD] = 1OMNSN 
CLKRO = 1 
KR] =! 
CLROK = 104414 

| 
 ONTLU = 104466 
CRCAL 031514 
CRCTAB 023116 

MAINOEC-11-O02RSE-C 
DZRSEC 

3181 

eag
eaE

n 
T
w
e
-
 

—
 2 

es
 

Se
am
er
 

RS11-RSC3_MAINTENANC 
CROSS REFERENCE TABLE -- US: 

o~
 

i
 

—
 

on
e 

S
o
m
e
r
s
 

a 
ets 

gh
ee

 
§ 

SR
RB

SS
 SS 

Pa
 

Re
 — wn
 

2eSe 

e
c
o
n
 

i 

I 
} 
S 
36 

4 
| 

23908 
3103 
44ORe 

rd 
3 
S 
b 

1-
2 

2 
G
O
s
 Hu
e 

2 & 

E MODE DIAGNOSTIC 
R SYMBOLS 

Bll 
MACYL1 27(732) 

23s5 2383 

1298 130e 
LB = 1349 
1S6l# S62 
1644 igaet 
9978 197 
078 2084s 
CW =§=2443 
3106% 31098 
GHHOe 4443 

4817 4620 
2073 2081 
dees 4498 

4691 
4515 
3lle 4766 

4ayy 4847 
3808 3811 

2e03 2e0S 
3264 3530 
2325 e373 
3789 3890 
407 44SY 
4 4095S 
3e42 3244 
4692 4710 
1%9 1971 

4746 4749 

1$73 1619 
2424 2459 
3768 38e1 

25-SEP-76 10:44 PAGE 133 

$203 
e882 
4777 

Baa
 

i 
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MAINGEC-11-O2RSE-C RS11-RSG3 MEINTENANCE MODE DIAGNOSTIC MACYI11 27(732) 2@S-SEP-76 10:44 PAGE 134 
OZRSEC.PL1 CROSS REFERENCE TABLE -- USER SYMBOLS 

CRCTYP O0¢ 30% 3702 4S478 
CROWD iy 4742 Nfl 
CSl l gss3ze 114 1201 124] 1245 1249 1257 1474 1478 1$33 1837 1664 1669 
CSe = = 000200 900e)§=1133 41% 1267 1277 1281 1e86 1830 1542 1¢S9 1584 1895 1607 
CTN 0e7C14 cosi#  S099# ra: | S2346 
DA = Q00004 89Se 1153 1369 1373 1377 1398 2407 2458 2613 2629 2875 2881 3078 

3084 3303 3309 3500 3634 3805 3812 3818 3930S 39399 3915 3519 4166 
4169 4175 $319 

DAO 8= =_-_~« 001900 3cls8 
08 = 000210 8 S341 
DCk == 100000 S2ce 
DISPLA 001030 8S8e 49378 “S4l# $19S% 
DiSPRE OO0174 7988 865195 
OLY = 100000 9iSe 1605 
et 1672 1108 43638 

108 1033 110Se 
DRY = 000c00 9168 __- 
5S = QO0040 8988 1137 2064 2130 els els el49 2e48 eese ecsSs e555 2359 2362 

ed! 241s e453 e4be e466 2507 2513 217 2SS4 2560 2S64 ebee 
3078 3303 3800 3694 3706 3733 3731 3805 3812 3818 3824 3864 3868 
387 3878 3906 3905 3915 3919 4158 4172 4258 4261 4266 4269 4313 
43° 4351 4355 $329 

OStK «6= 104426 2230 2236 3 2305S e3i1 2380 2380 2397 2431 e448 248s esde 2534 
2S49 4222 Sibbs 

DT = Q00240 9048 $336 
DVNUM 86: O° 036 1048 10S18 
ER =X Oe 8NHs 1159 12:8 1406 1410 1417 1423 1430 3751 
ERR = 0405000 9198 
FRRORS 001002 648s 49608 4980 
£1910 S440 4587 46228 
E191S Q23447 4089 46048 
£192 Oe 3424 4583 46008 
£197 Oe 432 4585 46218 
E2410 023377 4577 46148 
E2412 HOG 4579 46168 
E2415 3=Oe15 4581 46188 
E242 3355 457] 8 
E245 023%3 45793 46 108 
E247 023371 YS75 46128 
£3010 31330 4565 460e 8 
Ele 03337 +557 4604 8 
E3015 Oc bY 46 G8 
£302 OQ” 5 4659 4S -38 
£305 On 314 456 ] 46008 
£307 Oe 3322 4563 46018 
FILCHR 001014 8See 46S 4886 
FLAG OO1144 9278 949% 26S3%  c882 e904# 8 8693139% 332e4# 3333 3364# 3S2l% 3530 3SS9# 3933 

¥YOSoe 86 44ND 4YS6e Y46Y4 44668 44678 447) 4475 Y479# 4Y48e 4496 44968 44998 
4646% 44650 46538 44658 4660% 44679 4706 4785 4798 4806 $385 

F 001146 B0S+# 8084 9288 997%  j001 1009# 1086 4384 
FLOYTBA 003616 13078 
FLOTDOR OO4]16 13828 
FLOTWC ( 13458 

GENCRE 9 Oe4430 2814 3022 3246 410! 47848 S408 
GETSP = L0O44S4 e689 3167 3368 3563 3970 51778 

=700000! 8428 10378 12728 13078 1309 1211 1314# 134S# 1347 1349 13S2# 13828 1384 
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MT = 104000 
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P
A
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MPO
 

RA
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E 

a
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Bue
 

See
 

SB
eB
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BR
 

CU
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T
U
F
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0 
= 
0 

ba
n 

0-
0 

9 
= 
0 

p=
 

9
 

—
 

£
 

[v
e]

 
ee
 

RR
 

£8
 

148S# 1486e 
156S5# 1567 
l623# 16268 
4eHe 19108 

10# eOll 
2166% 2168 
C496 83962497 
3037 3103 
3856# 3857 
46814# 4682s 
47488 47538 
1133 1137 
1218 lee3 
1298 1302 
1398 1406 
1498 159 
1s9S 160 
1734 1743 
1836 1848 
2002 2013 
el7) 2185 
eeSS ec39 
2382 e3% 
e466 2487 
2609 e613 
he e744 

307 5078 

71a? 4 308 
3605 3609 
3697 3700 
3864 3868 
4001 
408 1 4116 
4175 4224 
4328 4351 
4965# 4966 

4363% 4915 

4yBlex 4814s 
2783 2816 
3541 3622 
S2S9 63818 

S117 5118 

S18ie 

RS11-RSC3 MAINTENANCE MODE DIAGNOSTIC 
CROSS REFERENCE TABLE -- USER SYMBOLS 
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1340 
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DZRSEC Pil CROSS REFERENCE TABLE -- USER SYMBOLS 

LA = 00C20% 9018 1702 1734 1802 1892 $381 
LAD 901010 este 996% 39791% 43828 49368  4S4e 4944 4947 
LAFLAG O01e3% 9sés 998% 1067 1105# 
LBT = 9188 
LSTEV 001150 9238 
LSTOO 3.001182 9308 44SeH 44S57# 44708 4Sle 
LSTWD Oe&43e4 4740 47578 
MCCNT OO01176 S418 1866% 4229% 4o4# 44eSe 4596% 45978 46308 46318 4674% 46758 

Seso* Seals 5361 
MCLKB = 1044S2 181 1841 51768 
MCLKO = 104450 1715 1728 1744 1757 1771 1784 1813 1886 190. 22% 

2708 evel 2733 74s 2755 2768 e779 2835S 284 2e8ss 
2986 3036 3044 3058 3075 3186 3199 Sell 3260 3282 
3401 3412 3457 3465 3479 3497 3582 35895 606 351 3659 
732, 4002 4O14 4026 4036 4049 4060 4121 4134 4145 41S3 

MCLKI = LOM4HE 1711 1724 1740 1753 1767 1777 1788 1817 1882 1898 ec42 
e3e6 2339 2349 2704 2717 27293 2741 2749 2739 e827 

2971 2982 32 3040 3054 306 3182 3195 3207 
3278 3292 3384 3397 3408 3453 3461 3475 3489 3878 3891 
3655 3669 3683 3985 3938 4010 4022 4030 4O40 40S3 4113 
4149 4236 4S07 51748 

MOATA 027110 3506 3706 5eS9e 
MPRO = 172100 9398 
AR = 009220 S038 1165S 1e23 1440 1447 1455 1463 1702 1734 1802 2692 

3371 3566 S346 
MRROE 020634 41878 
MRCAL Oe4224 4S19 4537 47388 
MRCILF 907264 secs 
MRCK = 194420 1688 1694 171e 1716 1725 1729 1741 174S 1754 1758 1768 

178S 1789 1814 1818 1869 1875 1883 1887 1899 1903 
e1S93 eeel ee7S ecBe ec33 22937 2318 23e7 2331 
$343 588 5500 6S7 696 2705 2709 2718 2722 

2 7 a ae e780 gee? 38 e840 

SF Fea Ea ee Ee c 3555 3Ghh |g Sad 3088 3ERG hcg ES REE SE 
3870 3579 % 3603 3607 361 3648 3652 3656 
3674 3722 3793 3844 3892 3939 397 3386 3939 
4015 4023 4027 4031 4037 4O4 4050 40S4 406 1 4114 4122 
4139 4146 4150 4154 4190 423 4237 4o4] 42S3 $1638 

. ARCLK = 104422 1919 1930 1943 19S3 1997 2008 2235 2301 2310 422] 4251 
4419 Si64e S269 5278 S279 

MRORC 015044 33258 3507 
MRCRC1 015250 33848 33993 
*RCRC2 G1 e 34088 3417 
PRCRC3 015374 34278 
MRCRCY 015554 738 
MRCRCS 015620 34978 
MROCK 015672 3Se28 3707 
MROCK! 016076 35788 3587 
rs 016152 36028 3611 

Olbe2e 36218 
MROCKY 016402 36678 

016446 36918 



MRINDEC-11-DcRSE-¢ 
OZRSEC P11 

MROMD = 104416 
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RSi1-RSG3 MAINTENANCE MODE DIAGNOSTIC 
CROSS REFERENCE TABLE -- USER SYMBOLS 

2269 

2014 
3275 

2161 
3724 

el0e 

Fill 
MACYI1 27(732) 

2374 = e42S 

20S2 elb2 
3525 3569 

2223 2272 
3795 3846 

2104 2106 

10:44 PAGE 137 25-SEP-76 

£479 2528 

2ee4 2274 
3850 38S! 

2277 248 
3834 3N1 

2579 

2317. 
3852 

2482 
4192 



11 
MAINDEC-11-D2RSE-C RSI11-REC3I MAINTENANCE MODE DIAGNOSTIC MACYIL 27(732) 
OZRSEC.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

MRUCKS 014776 33008 
MRWRT 012320 2654s 4334 
MRURT] 012469 e704# 2713 
MRWRTS 010534 o7e98 489-8738 
MRWRTS O120b20 o7sSe = O74 
MRWRI 010730 23268 2335 
MULSYS O217S4 4374 43608 S062 
mu. TIT 1903 1008 = s«10448 4386 
N : 13@ 1129) sE118e8)=soA 11828 1229 12338 

1304 13058 1316 13178 1325 132068 1341 
13798 41392 40«©6.:1393e8 «= 1359s«d40Oe S42) 1438 
1441s 14428) 1448)—s1449e)14ShSsid1457@ 1464 
18058 1516 1iSe0s 1543 15478 1570 S718 
1849 18538 2004 ede8e elil 21158 2151 
23678 2416 de08 e468 2c4728 2518 25228 
3120 3104s 3310 3314s 3509 35138 3709 
36638 3921 3925s 4177 4i8is 4282 42ebe 

NED = 010000 9138 
NEDOON Ole220 Ob 358 
NNDO -soO 2310 2633 2636 «3=_ 26398 
NOPERR 2109s 2l33)s—i«iLHSs L4H 
NOWEV OO1IS4 9318 
NOWGO 4 1091 1085 110% ILlli# 4387 
NOWOD 001155 93e8 «6 4462 4470 44B1# 44B6e 4493% 449% 

470% 4730 
OKT 027010 Sei! S2i3 SelS S219 S229. Se3ls 
ONCEE 001170 9378 1000 1057% #1077 1084* 1092 J1lis 

eo 1, BN a Leet lee gia 
2obBe soa 325% gis Baoae 5h32 26 30% 
eBle# 2813% 2896% 28978 2957% 3018 3020s 
3306# 33078 3383% 3443 344S5* 35203" 3So4s 
3808% 3811% 3814# 38178 3820% 3890s  3937% 
4O9S® 43S5% 4391 43938 44S4 44S8* 4460 
474]  S3S56% S357 

(OR = 9002 9ile 1593 
, OUTBUF 030714 ea 2338 40: 3092) =Ssi«33S9.S's«s«3363—Sss«3SSH Ss 

Pc —-_- = “000007 B2S8 2129" 2139% 2144 2148% e2184% 21928 
3706# 4Yidis 43978 “ole 4S19% 4S378 4SS4s 
US70% 4S72% «94574e «0«4576% «20«44578% «60 4S80e «= YS Be 
4754# 4767# 4778% 4816% 4830% 4843%  48Sbe 
suos# S4i4# SH20e 5435 

PCNT 001004 8498 4364" 4365s 4376 
PGE = 00e000 9128 

| PGTRAP 005520 1657 16668 
PIP = G20000 9178 

| PS = 177776 6iSe 616 1116% 11838 1659% 3995s 
PSH = 177776 8ibs 
PTDONE 027720 5330 S334 5352 53558 
00 ~=—s «=: OOONO) 1i4e 11788 12298 12508 12598 12868 304 11148 

tt 13998 §=i4ie8 «614188 1lYe4e = 14318 

24168 ec4688 2S188 25658 ebY0s 28658 

25-SEP-76 
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13258 
14568 
ellis 
35098 

13788 
1SO048 
23638 
38798 



MAINDEC-11-D2RSE-C 
DoRSEC.P11 

ROLIN = 104412 
ROOCT = 104410 
REGCHG 022136 
REPT 0c 1204 

REPT! 001206 

RARC1 0110S2 
RMRC2 = 011236 
RARCI §O11412 
RMRCY 011564 
RSAS 001116 

RSBA 001106 

RSBAB «001142 
RSCS1 001100 

RSCSIB 001134 
RSCS2 001102 

RSCS2B 001136 
001110 

RSOB 001122 

RSDS 001112 

| RSDT 001126 

1 

RSLA 001120 

| RSMR 001124 

RSREG 027214 
| RSVCPS 001132 

CROSS REFERENCE TABLE -- USER SYMBOLS 
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MAINDEC-11-D2RSE-C RS11-RSO03 MAINTENANCE MODE DIAGNOSTIC MACYI1 27(732) 
OZRSEC.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

RSVEC 001130 8768 1657% 3965s 
RSWC 301104 bebe less 116 113% lect iaeat 1330 

% % 
360% 1 hand, 695 7285 4333 4 41 

RSWCB 001140 8808 149S# 
RSO 001160 9338 48el% 4829 4842 
RO 7000000 188 4369% $039 raat SYQi#  S4O6s 
R} 2, 1 198 1044 JO47% 1574" 1575e 1576 1877 

SO0Si1# 5057# S076 Sosos SO93% S09S% 5S097# 
R2 =%000002 Be08 1017% 109% 024 102S 1738%  1797% 

18678 1910 19e1 1931# 1933 1 1954 
1999 e04e# 20S9 eos4# 2095S 7097 
c669% 670% c67S5% e680 e816# 2817% 2818s 
2937% e940% 300% 3026  3027% 3147% 
325 1% 3346% 3348% 3351% 3352% 33S4# 
S3S41% 3543% 3546# 35478  3549% 36578  3S561# 
3800 3949% 3950" 3951% 3956" 39602 4103% 
SO0S6% 5077 Sos3# § SO84 % 
Se69% Se63% S388# 5$390% S394% 5S$39S5#  5397% 

R3 =%000003 Sele 1966% 19878 1988 C671% 2673% 
29e4# 899938 8 2999% 3104# 3106 3109 31S50% 
3353%  335S# # 936S% 354ee 3544s 3546% 
3998% able 4219% 4215 4yS0s# 4515# 4518 
4Y6B2 470e% 4703% 4704 4709 4860% 4861s 
Sebls  Seb4s 

R4 =”000004 B2ee 1013% 1014 1016 1020 10228 
3110 3157% 3158 3959% 406S* Yells 
1bo3 4 4Y811%# 48S3% 4875 4gsse 4889s 

* 
RS =%00C00S 8238 2783% 2784 2819% #  9003%  3004% 

32See 3eS3e 34e8% 3429% S4H49% 3SYS0#  36ec% 
4107% 4199% 4e01e 4477% 4478 HE44e 4YEYS 
4 4gsox 4881 4883 4g91 4gggx  4¥ 
S007%  SOee# SO44 SOS3# 5116 5117# 5118 

SAVEE 001174 S40e 30el# 3025 3e45% 3249 333S* 3448 
sc = 4100000 9098 
SCOPE = 104400 1117 1181 1232 1250 lebe 1288 304 

1392 1339 14le 1418 1424 1431 1441 
1819 1S46 1$70 1616 16SS 1674 18S 
2419 e471 Se) 2568 2643 2888 3123 
3924 4180 4285 4363 S1SS8 

S2 $308 53358 
SILO 00S1S6 15738 
SILOB OO4746 1S238 
SILOFL 005330 16198 

=7%000006 8248 g9es# 3936% 4188% 4429 4430% 44393# 
4720S*# S045 SO49* 5187% 188% 5193 S201 

= S6 2693 2946 3171 3372 3567 3 51788 
STTEST O0e ee 1033. 10588 1091 

Sul 026642 $1 S203# ¢ 
SUR 1026 8578 1054 1069 1075 1096 3099 3lile2 

4 496! 4971 4974 5190 Si94x S196 
SWREG 000176 7998) 8=6S194 5196 S2le2 S223 S230% 
SW10 = 002000 7878 4366 4956 49S7 
SWil = 004000 7868 4928 
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4367 
4961 
4917 
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Ts750) = O11234 24198 
TS151 011410 e47 18 
TSTS2 Q011S62 eSels 

TS3 0O11776 eS688 
TSTSY QOl2e210 e6438 
TSTSS Q13e4e essse 
TSTS& 014230 31238 
TSTS7 015034 33138 
TST6 003532 1e8ss 
TST60 015662 351e8 
TST61 016560 371le8 
TST62 017000 37808 
TSTES 017176 383208 
TST64H = O17Sle 38828 
TSTSS = 017632 39248 
TSte.  Oe0632 41608 
TST67? 3 =021136 4oBSs 
TST7 003614 1304¢ 
TTAGG § 003032 11838 
TYPE = 104402 1005S 1011 1030 1032 

2089 2170 2i83 2191 
3114 3701 2959 3873 
4563 4S65 1367 4563 
4S89 4959 4963 4969 
S222 S2eS S287 
S343 5348 5. $359 

TYPEO = 104404 4968 SiS78 Seed Sesg 
S340 $355 

TYPES = 104406 1073 C82 2061 
UNCMP 001166 9368 10eS* 10S52% 1058 
UNITSV 001164 9358 10e4*# 1034 1037 
UNNUM 001162 9348 1016%  l0e6 10S3# 

1198 1287 1482 1485S 
WAITRY 027054 So468 
WC = 000010 898 1171 1228 1332 

3303 3306 3500 3503 
4328 S324 

WCE = Q40000 9148 4348 
WCRC 001202 Wes 4801# 4826 4839 
WKIS 001214 478 480ex 480S* 4861S 
WORK 001216 S488 8 1436% 1437% 1438 

1662%  e20S9% 2lebt 
2818 CBel#  eBecH 
4} 4108% 4109%  4338% 
473e# 4815%  48°eS# # 
S412 S415 S418 

WORKO 001220 9498 4790% 4801 4804s 
WORK! OOl222 9508 2S99% 26 4S48% 
WORKE O012024 9518 S361% S36e#  $369% 
WORKS OO0l226 9See 3002C#  3ecbhs 127% 

5393% 5$396% 5397 
WORKY 001230 9538 $360% 5S363# 5365 
WORKS pO 1 S36 9S54@ 4e94H  4e95s 2367 
WORKE O001234 95S¢ 5368%  S370# ro 
XBIT = 1044 2791 4072 51688 

38 $ & 8 88
 é 
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797% 
1071 

$307 

49408 

S2e7% 

4992% 

S0688 
51578 
51708 
51838 

80ik8 
728 

S4348 

$309 

4978 

MACY11 27(732) 

8048 84S8 
1074 1079 
1196 1200 
280 1285 

1372 1376 
1473 1477 
1S83 1594 
2058 2080 
e4ly e446 
ebe! 2637 
37028 3754 
4168 4171 
44168 4555 
S010 S013 
Seele Se2e 
5316 53178 
S3498 = 353 

5314 5319 

52338 

5001 SO11# 
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8608 1008 10068 1011 
1101 11028 = 1132 1136 
1205 lel] 1217 le2e 
1293 1297 1301 1312 
1387 1397 1405 1409 
1489 1497 1501 1509 
1603 1606 1614 1624 
20818 2089 20908 2170 
24478 = 8=—246S 2500 25018 
2877 2880 2883 3080 
3773 3823 3859 3873 
4174 4268 4333 4350 
4888 4893 4947 4963 
$018 Sess S061 S065 
Sees Seebs $287 S290 
$321 S3ee# 5326 $3278 
53548 5359 53608 5379 

5324 5329 S$335* 5336 

S012 S015* S017 5021 

Si6le Sl6e8 Sl638 Si64e 
51748 8681758) =—51768 = $1778 

S341 

50288 

51688 
51788 

5346 

51668 
51798 
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464° 
$1168 $160 
$0748 5159 
So4s*# 5049 50678 
49128 5155 
5178 52788 
$179 51858 

3 4929 49358 4943 
7758 782 783 784 785 

4369 4912 4956 4961 4974 
43768 
993 51498 

5152 51538 
48758 S156 
49878 
49898 865157 
49918 5158 
44508 5168 

M11 
MACY11 27(732) 

786 787 
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END le pee 
NEWTST 18 7758 = «1114 1178 1229 1250 1259 1288 1304 i316 1325 1341 1355 1362 1378 

1236 1399 1485 14]8 1424 i | 44 | 448 436 1464 480 L492 1504 15i6 1543 
1 1616 166 1671 1849 O24 lll 1S1 206 eech 363 2416 2468 e518 e565 

aT eon 2885 3120 3310 3509 3709 3777 3827 3879 3921 4177 4282 

QOT11X 18 
1 8428 4923 4926 S022 S0$3 $101 

PRINT 18 842s 1005 1011 1030 1032 1056 1071 1074 1079 1101 2058 e080 2089 2170 
2183 e191 2198 2395 C446 2500 2547 2637 3114 3701 3859 3873 4333 4350 4368 
4381 4394 4SSS 4963 4969 5061 5106 Sie6 $130 See0 Sece S225 5287 5290 529 
e208 5304 §311 5316 $321 $326 $331 $338 5343 5348 $353 5389 5379 S411 S41 

PUSH ls 8428 4920 4993 5039 5076 
SCOPE. le 11148 11788 lee98 12508 «12598 «(12888 «(1304s «613168 13258) «13418 «613558 13628 «613788 13928 

13998) «6(14lee) «614188 = 1Ye4e 14918 LYYle 614488 «614568 «(14648 «614808 =14928 =61SO4e = 15168 8615438 8615708 
16168 16528 16718 18498 20e%8 elli# 21518 22068 22568 23638 e4ibe e4688 25188 e658 ecb40s 
ebsss 9 3le0# 3310¢ 35098 37098 3777% 38278 38798 39218 41778 Yebes 

SET Si4¥2e $155 5156 S157 5158 SiS9 5160 S161 5162 5163 S164 5165 S166 5167 5168 
t 5163 $170 $171 5172 5173 5174 $175 5176 5177 5178 5179 5180 $181 $182 

TYPBIT 1s 8428 
TYPCHR ls Sie8 
TYPDEC is 8428 
TYPLIN ls 8428 
TYPOCS ls 84ee 1072 1080 1098 2060 3115 4395 4399 $365 5375 
TYPOCT 1% S428 4967 S223 S288 $291 5297 5301 5305 53le 5317 S322 $327 5332 $339 

5 
TYPTXT ls 8428 1004 1010 1030 1031 1056 1071 1074 1079 1101 2058 e0s0' 2089 2170 

2183 2191 2198 2395 2446 2500 2547 2637 3114 3701 3859 3873 4332 4350 4380 
4394 4555 5220 S221 S2eS S287 5290 S295 $299 $303 S311 S316 $321 5326 $331 
5338 5343 5348 $353 $359 $379 S411 S417 5433 

SCATCH 1s 7758 791 
SCMTAG lt 775% 

1s 7758 = 4361 
SEQUAT 1s 7758 813 

T 1 7758 = =©64948 
SKBOIN 18 775% 5209 
SKMMR is 
SOCTAL 1s 775% 4981 
SPOWER iE 775# = §=©5029 
SRAND2 1 
SRANDY 1 
SRODEC 1 

DLIN 1 7758 = $109 
SRDOCT ls 775% 
SSCOPE 1a 775# = =©4905 
$SET Sites $155 2} 6 p132 2138 $159 5160 5161 5162 5163 S164 $165 5166 S167 5168 

5169 $170 171 172 i73 5174 $175 5176 $177 5178 §179 $180 5181 5182 
SSETUP 1s 7758 988 
SSMMR 1 
SSUSWR 18 7758 «65184 
SSWDOC 1 775% 
STRAP \ 7758 = 55142 
STYPE 1s 775% = =4865 

8 ry STYPEA 
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4432 bain ba! 4455 446] 4465 4472 4YY7y 4476 4483 4497 4510 4513 4522 
4643 4649 4689 4695 4639 4714 4720 4724 4740 4742 47S2 4760 4764 
4807 4849 4879 4884 4890 1898 4918 4929 4962 4975 500¢ S016 $018 
alee aie 2188 $197 5199 Seli $213 $219 $265 $271 5286 $208 $378 

BPL 2874 4312 432 4347 4354 4888 4893 4972 $12] $215 
BR 803 10e3 108S 1091 104 1604 i 164] 1798 1827 1830 

2s97 2633 2676 e320 3031 118 3355 32S 34Se2 3646 3825 9S 4159 
4480 4$33 4553 46S4 4661 4671 4745 4762 4765 4813 4854 4894 4919 
4988 4390 4999 S065 $108 S127 5132 ases SeSe $293 S4el S434 

CC 1308 3346 1383 1620 1633 3703 4484 4803 be 5364 S404 
vLR 995 996 998 1017 1045 1095 1254 1283 132 1358 1395 1427 1444 

1S74 158S 1$99 1738 1866 1867 2017 2085 243 2601 266 
2913 se13 3002 3148 3150 3e2h 3348 3384 3365 3427 3S43 3549 
3950 4229 4382 4383 4459 4462 448] 44933 4508 4647 4655 4662 
4790 4802 4810 4814 4B2S 4838 4991 S0S0 5080 5081 $239 5240 S246 
S368 $387 5290 

i CLRB 1484 4976 49938 S000 S020 
oMP 1014 1028 1934 1061 1063 1065 1131 1135 1140 1169 1195 1226 1239 

12S5 1265 1269 1275 1279 1284 1292 12% 1300 1311 1330 1334 1338 
1371 1375 1386 1404 1406 1415 1421 1438 1453 1461 1472 1476 1488 
1508 iSle 1$28 1531 1S40 1$55 1Sb2 1567 1$77 1582 1$87 1S90 1602 
1644 16h6 1667 1795 1800 1821 1834 1646 1890 1911 13922 1934 1946 
1978 193@ 2000 e0!1 2018 2056 2069 2078 e086 2039S 2097 2099 2101 
2107 213 2146 2168 2181 2189 21% gece sete 2253 2353 2360 239e 
e413 et4 e451 e4S6 e464 2497 2S0S es! es esse eobe e607 ebl1 
3076 x92 3097 3193 3117 3301 3307 3498 3692 3698 3743 3749 3753 
3802 39 3815 X37 3862 3866 3875 3898 3903 3907 3913 4164 4167 
4256 4259 4267 443] 4443 4521 4539 4685 4634 4698 4719 4723° 4743 
prA die 4759 4763 4772 4775 4808 4897 4925 5017 $118 5190 $193 

CMPE 1007 4683 4915 4932 Sosy S086 S088 S124 5128 S135 S218 
DEC i022 1047 1SS7 1662 1719 1748 1761 1773 1811 1838 1842 1893 1392S 

2003 2239 ees9 3Je 2314 e234 2681 e7le 2737 2763 2810 2822 
2F+0 2590 16 be 35 3101 3159 3190 3215 3240 3286 3349 
3352 3416 S441 34B3 3544 3550 3561 3610 3677 3736 3% 1 
4O44 4086 4091 4109 4129 42Ge 4216 42i8 444 4295 4308 4323 4339 

EMT 4658 4713 4848 4650 4889 S264 S270 $391 5406 S429 S431 

HALT 792 1033 1] 4973 S047 S064 
INC 1949 1090 1S 1S86 1600 1931 1956 es 4738 4960 SOS. 5098 £249 
INCB 4935 4940 S0il S015 
oP 802 806 1003 1041 1106 1665 1990 1994 21093 2204 2884 3807 3707 

4360 4374 42 6 qo 77 4978 S062 S234 S334 
JSR 2129 2133 e144 2148 e184 2132 2199 2814 3022 3246 3506 3702 3706 

4519 45,37 4554 4672 4816 4839 4ga3 pit: S408 S414 S420 
MOV o 989 $90 991 992 101 1016 1024 1025 1026 1027 

1044 1046 1051 10Se 10$3 1060 1072 1081 1094 1098 1102 110S lle 
1119 1120 liel lied 11e3 lie4 1125 lleb 1134 1183 1184 1185 1186 
1189 1190 119} 1192 1193 1194 1198 1237 1238 le4e 1246 1eS3 1268 
1274 1278 1eBe 1287 129] 1295 1299 1307 1309 1310 1320 1329 1333 
1347 1348 1357 1366 1370 1374 1382 1384 1385 1394 1403 1414 1420 
1436 1443 1450 1451 1458 1459 1470 1482 1485 1487 1494 1506 1Se4 
1534 1538 1550 1551 15Se 1SS4 1561 1565 1S66 1S76 1S79 1581 1889 
lél2 1621 l62e 1626 1628 1634 1635 L642 1643 1657 1658 1659 1660 
1739 17Se2 1766 1808 1809 1832 1833 1640 1844 1845 1881 1909 1910 

&S
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1921 1932-1933, 194219421944 194519571977, 198 = 1991-1992 199% 
e009 2010) ale e042 «= 2053) SH = 20sS 259 20h0 SoH? «= KBB 2077 
2126 «= 140, SIN] «= 64 = 2165 167) 2172S 175.2177, ss2178 = 2179S 2180 = 2186 
2199 2275 8228 «= 8229 2H BCH 8279S 2300 2304 = 2309S 2324 2356 2978 
2390 «8391 409 430 Hl 2S 483 BY N91 49S 9G 532 2533 
Ss aa 2538 2599 2600 C624 2630 31 2S3 ES 
2677 2 268 2687 2688 2702 2708 2754 2783 2784 2785 2809 
eg19 e821 BIN 251g 25148919 el 2922 2923 2934 98935 293% 
2981 = 2995) 89%) 300 05 06 21 300% 3005 3027 3028 3030 3053 
3093 308 G30 3106 = 307,109 rod) 3153139) 3147) 3149 
315° 31583164 = 3165 03166 = 3180 3219 3220) 3227 3230 3245 
325: 3252 3054S 3077, 3304S 3335) 3346 237351 3353-3359 
33 «3382 «607, 20H 3H28s490 431445 49 S137 
3541 3542 354K SH?) 35HB=— 55H SES 3556) 3557 3558 39S 3578 = 3601S 3814 
4362S HHO He «038433645 KG727 «= 3725) 372h «23728 «= 3729) 3730-3735 
3760 «(3761S 3789Ss«3770 Ss «3790S s«3791 «= 3800) 380] «= 3840 0 341 «= 3848 = 38553856 
3935 39% 9 3951 3955 3958 3959 390 3965 3967 
4009 «= 4035) 4064 S 4066 4090 4100 4103 4i05 4106 4108 4ie0 = 4iga 
41% = 41994200 MeO 42S 210.4211 4212S 42134214 42154235 HOG? 
4301 «43034343 Haug HSS HSL 824338 SH] HO 48 
u399 Hoe HH 44 u437 4438 HH]? 
4500 453545384547 48 4594 9 4629 4636 4645 4652 4655 4673 
4690 4697 «470947054715. s«722—s«7@4S 7B? s«788)S«4789—=i«s«dN797,—'s—s«BODséCOL 
4 we42 4853S we7g4B7H_CsiC“‘ ZZ 4830489) 4901 «= 49024903 
4923-452 4935-4937 SHE SHH 49GH—4H7 4987, 499449954996 «4997 
Socy | S025 S037, S038 «Ss 9039s SO¥O,= S41. «Ss SNe «Ss S043 S044 = SONS S04 SONG 
5055 5056 7 §038 S060 S074 = «S075 «5078 «95077, «5078 «= Sree = $100 
S103 5116 «= $47, s«5138) = 8149s S15) 5153. 187) S198 «= 51895198 = 5195 Sent 
S223 5227 5238 52435259 5261 5067 Se91 5297S «$301 
S317, S302) 327 $332 «= 5339 S344 53495354 = $360 5361 «= 5365) 5367 = 8375 
Saag 5389 5293) 5394) 5397 5398S SHoi Ss S402) S412) S418 «= S422 S429 S404 
14071471, s1475)ss1H95 1991507 S11 = 619 48S = BBE 4ST) 4934 = 4065 
6019-5083) S122 5133 
3737-3738 4157 41768 4356 
1127, 1254 = «4371 
1019 «1314 =-1352 13891623) 1629: 1639)Ss18NBS 2595S) 79. 291731523504 
3354 48S BG HIS 4SS2 43 OHH 49 4670 4805 4811 
500s 46 S007,—'—«SO33.s SMH SOS S%HGCsé‘“k%S?:CCSOESCSS 5363 S369. 5370 S371 
5374 S405 
SUM = 500B S008 
mua) eh WHG«4NBS*SOO. S24 NSN2,s4S9@ gg 4697 
4701 472 «= 49044938 HS 4977, S024 = S139 S231 Se4l  So44 
T5070] 4SSHOCMEGO SER) HSEH NSB NSSENS70.««4S72.-«S7HNS7B «NSB 
4584 458g «4590 «47334754 «476704778 «BSG «SOSH S26 s«S 380 
1018 «1627 «1647 2672 2816 = 3151-3953 
18 1975 3025 3228) 3253) 293450 3 3644 «4107-4965 
Sise 5155S 51s? 51S 51535160 5161 b1be 163 5169 16S S16 
S169 5170S $171 5172S $173, «517451785178 Ss «5177S 5178 = $179 s«S180 = S181 
10200 «1067 «114511510 157-1175) 1204S ss«s1210s33ee) 1359S 13968 = 1428 ~=—1700 
2142 2250 2357 eH e460 2511 2558 9 8S9] 2616 = 2879 87H «2 3079-3304 
382238713917, H264 431) 43084353) 4473, 45094512) 4530 42 S470 
WHS «4922 Hs G7)— 1 S210 S228 5250 S285 
430 4301 4346 4881 4887 4892 4930 §009 Sol2 5120 S214 SeN7 
1006 «1012 2S s«:1031 »=s «1033s: 1057-—s«1072Ss«1075—Ss«siogdSsié02«Sss20S9)S sk «= 2090 ~—sa71 
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