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1.0 ABSTRACT

THIS DIAGNOSTIC TESTS THE RH11 AND DCL OF AN RPO4/S/6 SUBSYSTEM,
%T ROES NOT ?S THE O&éK SURFACE OR ANY SIGNALS FROM THE MDLI.
BE E L

2
3
2

UIRES THRT THE CABLE BE PLUGGED INTO THE MDLI OR
APPROPIATELY TERMINATED. _IF THE DISK IS POWERED ue, IT7
RSOHIRED Tg ?ET THE DI?K T0 T ADS UNLOADEDTM POSITION.
E SUCCESSFUL RUN (WITH NO ERRORS) OF THIS DIARGNOSTIC
CAN RSSS@TSD THAT, “THAT PART OF THE DCt THAT HANDLES
e OR H;fl R

[ 
4

SOCIATED LOGIC IS WORKING PROPERLY”. THIS
T._THAT PART OF THE LOGIC WHICH HANDLES MECHANICAL
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S OR }TS ASSOCIATED LOGIC IS NOT TESTED IN THIS
TIC. ALL DATA COMMANDS USE THE MRINTENRANCE REGISTER

HE WRAPAROUND MODE.

GN
1

THE DIAGNOSTIC DOES NOT DO ANY TESTING OF THE RH7?0 CONTROLLER
WHEN IT IS USED TO TEST RPO4/S/6 DISK DRIVES CONNECTED TO
THAT TYPE OF CONTROLLER. IT IS ASSUMED THRT THE RH70
SPECIFIC CONTROLLER DIRGNOSTICS HAVE BEEN SUCCESSFULLY RUN TO
COMPLETION BEFORE THIS PROGRAM IS RUN.

) 2.0 REQUIREMENTS

2.1 EQUIPMENT

PDP-11 COMPUYTER WITH CONSOLE TELETYPE, AND AN RP0O4/5/6 DISK SYSTEM.
THE RPO4/5/6 DISK SYSTEM WILL CONSIST OF AN RH11./RH?0 CONTROLLER,
AND DISK CONTROL LOGIC (DCL). THE CRBLE FROM THE DCL CAN BE
CONNECTED TO THE MDLI, BUT IF NOT THART CABLE MUST BE PROPERLY
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TERMINRTED.

2.2 STORAGE

THIS PROGRAM REQUIRES 16K WORDS OF MEMORY.

2.3 PRELIMINARY PROGRAMS

THIS PROGRAM ASSUMES THAT MAINDEC-11-DZRJG-
(LATEST REV) HAS BEEN RUN WITHOUT ERRORS

3.0 LORDING PROCEDURE

USE STANDRRD PROCEDURE FOR LOARDING .RAS TRPES

4.0 STARTING PROCEDURE

O
e
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e

SWITCH 12 MUST BE SET WHEN THIS PROGRAM IS TO BE RUN USING RN
RH70 CONTROLLER. IT CAN BE SET AT THE FRONT PANEL, OR _IN THE
SOFWARE SWITCH REGISTER IF THE OPERATOR SO DESIRES. SEE
Sgggg??g: S.1 FOR R DESCRIPTION OF SOFTWARE SWITCH REGISTER

4.1 CONTROL SWITCH SETTINGS

SEE SECTION S.1
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SEG 0004

STARTING RDDRESS

START AT ADDRESS 200---FOR_NORMAL RUN
START AT ADORESS 204---TO SELECT NON-DEFAULT PARAMETERS
START AT ADORESS 210---FOR UNIT SELECTION

200 START
ALL SWITCHES MUST BE DOWN FOR WORST CASE RUN. WITH THIS
STARTING ADDRESS ALL THE RPO4/5/6'S ON THE SYSTEH WILL BE
TESTED ONE RT A TIHE BEFORE "END PRSSTM IS PRINTED OUT.
TESTING WILL START WITH THE LOWEST UNIT NUMBER DRIVE

THAT 1S POWERED UP (THAT IS THE LOWEST UNIT NUMBER RHAS REGISTER
THRT RESPONDS)THEN GO ON TO THE NEXT HIGHER UNIT NUMBER
THRT IS PCWERED UP.

204 RESTART
SAME AS 200 START WITH FOLLOWING EXCEPTIONS: PROGRAM WILL
QUERY OPERRTOR FOR THE CORRECT CSR AND VECTOR_RDDRESS OF THE RHXX
CONTROLLER. WHEN THIS ACTION HRS BEEN COMPLETED, THE PROGRAM
WILL AUTOMATICALLY RESTRART FROH QDDRESS 200 WITH THE SAME
CONVENTIONS AS DESCRIBED FORR 200 STR

210 START
ALL SWITCHES MUST BE DOWN FOR _WORST CARSE RUN. WITH THIS
STARTING ADDRESS THE CONSOLE TELETYPE WILL ASK FOR_THE UNIT
NUMBER TO BE TESTED. THEN ONLY THAT UNIT WILL BE TESTED
FOR ERCH PRSS OF THE PROGRAM.

PROGRAM AND/OR OPERATOR ACTION

LORD THE PROGRAM INTO MEMORY.

SET STARTING RDORESS ON THE SWITCH REGISTER

PRESS “LORD RDDRESSTM.

SET “OPERARTIONAL SWITCH SETTINGSTM (SEE SECTION 5.1,
WORST CASE IS ALL SWITCHES DOWN.

PRESS *“STARTTM.

FOR_THE FIRST PASS EACH TEST WILL BE _EXECUTED CNCE
ON THE DRIVES PRESENT OR DRIVE SELECTED BEFORE °“END
PRSS” IS PRINTED. THE FIRST PRSS WILL RECUIRE OPERQTOP
INTERVENTION IF THE PROGRAM IS NOT RUN LWDER AN “ACT-11"
MONITOR. THE SECOND AND SUBSEGUENT PASSES WILL EXECUTE
ERCH TEST FOUR TIMES ON ERCH DRIVES PRESENT OR DRIVE
SELECTED BEFORE “END PASS” IS PRIMNTED. THE SECOND
AND SUBSEQUENT PARSSED DO NOT NEED ANY OPERATOR INTERVENTION.

OPERATING PROCEDURE

OPERARTIONAL SWITCH SETTINGS

IF THE PROGRAM IS BEING RUN CN R SWITCHLESS PROCESSOR (].E.
AN 11/34) THE PROGRAM WILL DETERMINE THAT THE HRRDWRRE SWITCH
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TER IS_NOT PRESENT AND WILL USE AN 'SOFTWARE' SWITCH
TER. THE SETTINGS OF THE 'SOFTWARE’ SWITCHES ARE

OLLED THROUGH A KEYBORRD ROUTINE WHICH IS CALLED BY
G A 'CONTROL G’. THE PROGRAM WILL RECOGNIZE THE

TROL G' AT ANY TIME EXCEPT WHEN THE PROGRAM IS AT A
HER PRIORITY PROCESSING AN RPO4/S5/6 INTERRUPT. THE
FTWARE'®' SW]TCH VRLU;S ARE ENTERED RS AN OCTAL NUMBER IN
PONSE TIC THE PROMPT FROM THE SWITCH ENTRY ROUTINE:

"SWR = NNNNNN NEW =’

EACH TIME SWITCH SETTINES ARE ENTERED, THE ENTIRE SWITCH
REGISTER IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT
REQUIRED. 'RUBOUT’ QND 'CONTROL U’ FUNCTIONS MAY BE USED TC
CORRECT TYPING ERRORS DURING SWITCH ENTRY

ON PROCESSORS WITH HARDWARE SWITCH REGISTER, THE 'SOFTWARE'
SWITCH REGISTER MAY BE USED. 1F THE PROCRAM FINDS ALL 16
SWITCHES IN THE 'UP’ POSITION, ALL SWITCH REGISTER REFERENCES
WILL BE TO THE 'SOFTWARE’ REGYSTER AND THE PROCEDURES
DESCRIBED ABOVE MUST BE FOLLOWED.
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SWITCH DEFINITIONS ARE GIVEN IN SECTION 9 “OPERATIONAL
ENIECH SETTINGS” HOWEVER THE DETARIL DESCRIPTIONS RRE GIVEN
ERE.

SWITCH 15 - HALT ON ERROR
WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR
THEN THE APPROPIARTE INFORMARTION WILL BE PRINTED OUT
AND THEN THE PROGRAM WILL HALT. RFTER THIS HALT, PRESSING
“CONTINUE” WILL -ONTINUE WITH THE PROGRAM TILL THE NEXT
ERROR IS FOUND ,.HEN THE SAME THING WILL HAPPEN.

SWITCH 14 - LOOP ON TEST
WHEN THIS SWITCH IS SET THE PROGRAM WILL BEGIN TO LOQP
ON THE CURRENT TEST ING EXECUTED. FOR _EXAMPLE IF THIS
SWITCH IS SET WHEN THt PROGRAM IS IN TEST 10 THEN THE
PROGRAM WILL KEEP EXECUTING ALL OF TEST 10 PEPERTEDLY.
ONE WRY TO BE SQURE THART THE PROGRAM IS IN THE EXPECTED
TEST IS TO SET THIS SWITCH DURING AN ERROR PRINTOUT OR
DURING R PROGRRM HALT.

T ERROR TYPEOUTS
S SET FURTHER ERROR PRINTOUTS WILL
RATOR INSTRUCTIONS SUCH RS “STOP DRIVE X

HE END OF PRSS “TOTAL NUMBER OF ERRORS
E X" WILL BE TRUE. THAT IS, AL THOUGH
ITED IF THAT PASS FOUND & ERRORS,

ILL SAY SO.W

TCH 12 - RH?0 CONTROLLER _SELECT
S SWITCH MUST BE SET RT THE STRART OF THE PROGRAM WHEN THE
K DRIVES TO BE TESTeD ARE CONNECTED TO AN RH7O0

NTROLLER. IT MUST NOT BE SET WHEN DISKk DRIVES TO BE TESTED

SEG 00Ce
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ARE CONNECTED TO AN RH11 CONTROLLER.

SWITCH 11 - INHIBZT ITERRTIONS
WHEN THIS SWITCH SET TH; PROGRAM ON SECOND PARSS WILL
NOT REPERT ERCH TEST OUR TIMES BUT WILL DO EARCH TEST
ONCE ONLY.

SWITCH 10 - BELL ON ERROR
HHEN THIS SlITCH 1S SET, IF THE Paocann FINDS AN ERROR

”RLRRH WwiLL BE SOUNDED. THIS SWITCH 1S USEFUL
NHEN NIT H 2 ?ET YET INFORHQT ON IS NEEDED WHEN QNY ERROR
IS DETECTED. TRAKE THE EXAMPLEOF A PROGRAM LOOPING ON TEST WITH
SWITCH 11 SET TO HELP SCOPING. THEN IF THIS SWITCH IS
SET AND THE BELL OR RLRARM SOUNDS IT MEANS THRT THE ERROR
IS PRESENT BUT IF THE BELL OR ALARM STOPS IT MEANS THRT
THE ERROR IS NOT PRESENT.

SWITCH 9 - LOOP ON ERROR
WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERRQOR
THEN GENERALLY THE PROGRAM WILL LOOP BACK TO THE LAST
EXECUTED “SCOPETM STATEMENT. IF ON THE SECOND TIME
THROUGH AN ERROR _IS FOUNO IT WILL AGAIN LOOP BACK TO
THART “SCOPE“STQTEHE THIS LOOPING WILL CONTINUE AS LONG

$ ENT AND THIS SWITCH IS SET. HOWEVER
PRESENT AT ANY TIME THEN IT WILL

CONTINUE NORMALLY WITH THE PROGRAM. ERCH TIME THE ERROR
IS ENCOUNTERED PRINTOUT WILL TRKE PLQCE UNLESS SWITCH 1}
IS ALSC SET. DURING BEGUG USINGR SCOPE, IT IS RECOMMENDED
THAT SWITCH 11 IS ALSO SET

NOTE: RLSO SEE SETTION 8.3

SWITCH 8 - LOOP ON TEST IN SWR «Z:0>
THIS 1S A SPECIAL SWITCH. WHEN SET SWITCHES O THRU 7
HAVE ONE MERANING AND WHEN RESET SWITCHES O THRU 7 HAVE
ANOTHER MEANING. THIS MEANS THAT ANY SETTING OF SWITCH
0 THRU 7 MUST BE DONE W]TH SWITCH 8 IN THE APPROPIATE
POSITION. WHEN THIS SW TCH IS SET THEN SWITCHES O THRU
7 GIVE THE TEST NUMBER TO BE LOOPED ON. FOR EXRMPLE

WITH SWITCH 8 SET AND SWITCH ET THE PROGRAM WILL LOOP
ON TEST 10. HOWEVER THIS SETTING MUST BE DONE AT THE
BEGINNING OF THE PROGRAM THEN RLL THE TESTS FROM 1 TO 10
WILL BE EXECUTED AND THEN TEST 10 WILL BE REPERTED OVER
AND OVER RGAIN. WHEN THIS SWITCH IS NOT SET THEN SWITCHES
0 THRU7 HAVE THE HERING ITS NAME INDICATES.
FOR EXAMPLE SWITCH7 IS “STOP FURTHER COMPARRES: THART IS
JF_SWITCH 8 IS NOT SET AND SWITCH ? IS SET THEN WHEN R
DATA ERROR IS DETECTED NO FURTHER COMPRRES WILL BE DONE.
FOR EXAMPLE IN R 256 WORD BUFFER _IF RLL THE WORDS RRE IN
ERROR THEN AFTER SEEING THE PRINTOUT FOR THE FIRST FEW
WORDS SETTING SWITCH7 ONLY WILL STOP FURTHER PRINTOUTS
OF THIS ERROR AND GO ON WITH THE TEST RATHER THRAN PRINT
ALL THE 256 WORDS. HOWEVER IF THIS WRS DONE WITH SWITCH 11

SEG 00Oe
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328 THEN THE NEXT ERROR THAT THE PROGRAM DETECTS IN A& SUB-
329 SEQUENY TEST WILL ALSO BE LOST. BUT WITH SWITCH7, ONLY
330 THIS GROUP OF DATA ERRORS ARE NOT PRINTED OUT ANOTHER
3gé xnnpts ? §uércu EEBEING tg *s WITH SWITCH6, WHICH

S “E OMPA ND RESULT ONLY”. THAT IS IF SWITCH
333 IS NOT SET AND SWITCH& IS SET THEN ON ECC TESTS (TEST
334 120 THRU TEST 134) xnsrsno OF "COMPARING CONTENTS OF THE
33 POSITION REGISTER AND PATTERN REGISTER AFTER EVERY CLOCK,
ggg COMPARES WILL ONLY BE DONE AT THE END OF ALL THE CLOCKS.

338
339
g:? NOTE: ALSO SEE SECTION 8.3

344 SWITCH7 - STOP FURTHER COMPARES IF SWC8 IS LOW.
345 IF SWITCH8 IS SET AND THIS SWITCH IS ALSO SET THEN THIS
34E ?NITCH SEVEE TH? TEST nungsa70 e;LOOP 0 on AS INDICATED
kI N THE IPTION OF F IS NOT SET
3:8 gggevnxs gglrgu 1S SETX ETHE PROGRRHuILLugg SSI;HEL

gs 3h8§ in ESSOE ?flfh al sg 522 NER?HE Eun PRINTOLTS
351 ron THE EIRST FEW WORDS }HEN ser;xnc sgxrcw 7DNITHSWITCH 8

5?5 N8¥ ?539 }ht fié?fivénfi Sfi SVHES Eghbn ?fiANY gusgzouéh#
3ty TEST. IT IS EXPECTED THRT SWITCH7 RFTER BEING SET FOR
35¢€ A NHIL; TO STOP PRINTING ALL THE ;ss WORDS WILL BE RESET
ggg AGAIN TO ENABLE THE PRINTING OF OTRER DATR ERRORS.

/

358 SWIICH & -~ ECC TEST-COMPARE END RESULTS ONLY IF SWO8 IS LOW
359 IF SWITCH 8 IS SET AND THIS SWITCH IS ALSO SET THEN THIS
360 SWITCH CIVES THE TEST NUMBER TO BE LOOPED ON RS INDICATED
361 IN THE gf CRIPTION OF SWITCH B. IF SWITCH 8 IS NOT SET
262 AND THIS SWItcH IS ssr THEN ON ECC TESTS (TEST 120 THRU
363 TE;T 3u;éngrsag Egnpnn NG CONTENTS OF THE POSITION AND
264 patTF AFTER EVERY CLOCK, COMPARES WILL BE DONE

ggg ONLY AT THE END OF FLL THE CLOCKS.

ggg 5.2 SUB-ROUTINE RBSTRACTS

ggg SEE SECTION 9 "SUBROUTINES"

g;é 6.0 ERRORS

373 ERROR PRINTOUTS CONTRIN THE ERROR ADDRESS AND OTHER
274 PERTINENT INFORMATION CONCERNING THE PARTICULAR FAILURE.
37¢ THIS INFORMATION MAY BE THE CONTENTS OF RELEVANT RPCY
376 REGISTERS OR GOOD/RECEIVED DATA. IF THE ERROR OCCURRELC IN A
377 SUBROUTINE, THE RADDRESS OF THE SUBROUTINE CALL IS ALSO
27e GIVEN. REFER TO THE PROGRAM LISTING AT THE STRTED
ggg ADDRESS TO DETERMINE THE CAUSE OF THE ERROR.

§SZ E.: 'FATAL' ERRORS
Ki-7

2EZ IN THE EVENT THAT THE DISk ORIVE BEZOMES UNAVAILABLE "2 “HE



C<oRJHBO,RPOMS & DSKLS _CTRLRZ
10-NOV=-T7 11:36CoRIMB. P11

L
E
L
E
L
L
L
Lk
L

P
o
 
D
0
 
P
t
 
P
t
 
P
n
 
P
s
 
B
t
 
b
s

O
 
N
N

 
L
W
V

MACY11l 30(1046)

~ o

8.0

8.1

B.2

8.3

I01
10-NOV-77 11:48 PRGE 8

SEC 0008

CONTROLLER, POWERS DOWN, OR _CERTRIN CRITICAL STATUS BITS
CANNOT BE CLEARED PRIOR'TO THE START OF A_THST SEQUENCE -
THIS INFORMATION WILL BE COMMUNICATED _TO THE OPERARTOR. IN
RDDITION TH$ TTY BELL WILL RING AND THE PROGRAM WILL HALT.
IT 1S SULGESTED THAT IF THIS HAPPENS THE OPERATOR LORD
RADDRESS 200 (210) AND RESTART THE PROGRAM AS A FIRST ATTEMPT
TO SOLVE THE PROBLEM. IF THE FRILURE CONTINUES TO OCCUR,
THERE ARE TWO OPTIONS FOR THE OPERRTOR:

1. LOOK IN THE TEST LISTING FOR THE 'HALT’
INSTRUCTION AND REPLACE IT PLUS THE TWO WORDS
“TYPE ,CPHALT”) ABOVE WITH 'NOP'S. WITH TTY ERROR

PRINTOUTS INHIBITED, A SCOPE LOOP CAN BE INITIATED
FOR THE TEST IN QUESTION.

2. GO BACK AND RERUN DZRPS RS IT IS QUITE POSSIBLE
THRT A HARD FAILURE HRS OCCURRED IN ONE OF THE
HARDWARE REGISTERS.

IT IS ALSO POSSIBLE TO CONTINUE FROM THE HALT POINT, BUT THIS
1S NOT RECOMMENDED RS ALL FOLLOWING TESTS WILL EXHIBIT THE
SAME SYMPTOMS AND GIVE MISLERDING ERROR PRINTOUTS.

RESTRICTIONS

IF_THERE IS R DRIVE CONNECTED THEN THE OPERATOR MUST HAVE
THE DRIVE PORT SWITCH LOCKED EITHER ON PORT A OR PORT B
BUT NEVER LEARVE IT IN THE PROGRAMMABLE STRATE. IF THERE
IS NO DRIVE CONNECTED THEN THE CRBLE NORMALLY GOING FROM
THE DCL TO THE MDLI MUST BE PROPERLY TERMINRTED.

SWITCH 12 MUST BE SET WHEN RUNNING ON AN RH70 CONTROLLER AND
IT MUST NOT BE SET WHEN RUNNING ON AN RH11 CONTROLLER.
BECRUSE OF THIS FACT, THE PROGRAM CANNOT BE RUN IN CHAIN MODE
WHEN USING THE SOF TWARE SWITCH REGISTER RS THE ROUTINE WHICH
&ag?NFgSDEHE SWTICH REGISTER SETTINGS IS NOT OPERABLE WHEN IN

MISCELLANEOUS

EXECUTION TIME

THE FIRST PASS OF THE PROGRAM WILL TAKE 1.75 MINUTES PER
DRIVE. SUBSEGUENT PRSSES WILL TRKE 7 MINUTE.

STACK POINTER

THE STRCK IS INITIALLY SET TO 1000

OPERATOR SELECTABLE SCOPE LOOPS

HERE IS R DETAILED EXPLRINRTION OF HOW THE LOOP ON ERROR WQORKS.
FOR INSTRUCTIONS REGARRDING USAGE OF THESE LOOPS, HIT CONTROL
C ANY TIME WHILE THE PROGRAM IS RUNNING. ON HItTING AN _ERROR
IF THE LOOP ON ERROR SWITCH IS SET, THE PROGRAM GOES BRCK
- USUALLY BACK Ty THE BEGINNING OF THE TEST.

e
 

|



RS
J

440
441
N4
443

Y4y

445

HBO, RPO4-5 & CSKLS CTRLR2 MACYILl 30(1046)
"G - =77 : 36

JO1
10-NOV-77 11:48 PRGE 9

SEG 0009

WHEN THIS OPERATOR SELECTRBLE SCOPc LOOP IS USED THEN THE POINT
THE PROGRAM GOES BRCK TO CRN BFE CHANGED.
THE RESTRICTIONS TO THE POINT HHERE THE PROGRAM CAN GO ARE: -

1. IT MUST BE WITHIN THE TEST UNDER CONSIDERATION
2. LOOP ON ERROR SWITCH MUST BE SET
3. _THE ERROR MUST OCCUR WITHIN THE TEST UNDER CONSIDERATICN
IF_THE ERROR DOES NOT OCCUR WITHIN THE TEST UNDER CONSIDERATION
THE PROGRAM WILL REVERT TO NORMAL OPERATION. HOWEVER, IF LOOP CN
TEST SWITCH IS SET AND THIS OPERATOR SELECTABLE SCOPE' LOOP IS USED
THEN THE PROGRAM WILL LOOP BRCK TO THE SELECTED POINT WHEN 17

COMES TO THE END OF THE TEST UNDER CONSIDERATION.

AFTER LOOPING FOR SOME TIME IF THE LOOP SWITCH IS PUT DOWN THEN
NORMAL OPERATION WILL CCNTINUE.

PROGRAM REVISION HISTORY

PROGRAM DESCRIPTION

THE FOLLOWING SECTIONS DESCRIBE ERCH TEST AND SUBROUTINES

IN DETAIL AND CAN ALSO BE USED AS AN INDEX TG THE LISTING.
THE LEFT MOSYT COLUMN IS THE LINE NUMBER WITHIN THE _ISTING
SHERE THAT ITEM WILL BE FGOUND.
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:DRIVE MUST BE LOCKED ON PORT R OR PORT B

; INTERNAL PROGRAM MACROS BEGIN HERE
RyY Y Y v e eI Y Y

ALL MACRO CALLS BEGINNING WITH = 8§ RRE SUPPLIED FRCM AN

: EXTERNAL SYSMAC.SML PRCKRAGE WHICH MUST BE MADE ~VRILABLE
TC THE SCURCE PROGRAM AT RSSEMBLY TIME.

SEG OCiC
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488
489

:g? .SBTTL STRARTING RDDRESSES

492 oooagg .=goo
:ga 00020C 2001 017356 RA: JM SUBEGIN ;NORMAL START

:gg 000e04 000137 051410 RDDMOD: JMP J8BRSECH ;MODIFY DEVICE PARAMETERS

:gg 053210 000137 C17346 JMP O8BEGIN2 ;SELECT DRIVE START

435
S00
SCi ; #STARTING RDDRESS 200 FOR NORMAL STARTS
ggg ;#THIS WILL TEST ALL RPO4'S ON THE SYSTEM AR SINGLE ORIVE AT A TIME

St ; #STARTING RDDRESS 204 WILL LOAD NON-DEFAULT PRRAMETERS
S0c ; #AND AUTO RESTRRT AT 200 AFTER LOADING PRRAMETERS.
Sue
§§; : #STRRTING ADDRESS 210 WILL TEST ONLY ONE SPECIFIED DRIVE
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SIRIHB. P11 10-NOV-77 11:36 MEMORY MRANARGEMENT DEFINITIONS SEGQ 0013

509
510 001110 .=1110 ;



O
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gh
l

BOe
R ngo RPO4/S5-6 DSKLS CTRLRZ MACY1!l 30(1046) 10-NOV-77 11:48 PAGE YJ

8. P11 10-NOV-77 1i:36 ERROR POINTER TRBLE SEG 0Cl14

511
512
813
g14
S1s
816 (ITEML
§17 001226 002136 EM1 ;WRONG DATA IN READING OR WRITING HARDWARE REGISTER
§18 001230 0OS4El OH1 :PC
619 ‘REG. ADDR.
520 :GOOD DRTR
821 'RECEIVED DAT
£§22 001232 011764 DTl : SERRPC srsrnn REGADR, SGDDAT, SBDDAT
ggg 001234 012516 OF 1 ,o,o.o,o.o

53S
526
527
528
529 : ITEM2
339 001236 0s2221 EM2 :ERROR ON DATA COMMAND

=)

5§32 0C1240 010463 DH33 PC
533 PC OF JSR
8§34 ; TEST ND
[ WORD NO.
536 :G00D DATA
537 'CONTENTS OF RHCS1
538 :CONTENTS OF RHOS1
533 :CONTENTS OF RHER!
SW0 QOl242 012350 0733 : SERRPC, PCISR, STSTNM, ERWORD , SGDDAT, CS1,DS1, ERI
E:é OCla24< 012666 DF33 .o,o.o.l.o.o,o.o

543
S44 . 1TEM3
ggg 00124e 002221 EM2 :ERROR ON DRTA COMMAND

§472 0Gl1250 01024¢ DH32 ; PC
S48 :PC OF JSR
E49 ;rssr NO
556 WORD NO.
gt : GOOD onrn
€62 'BAD DATA
5E3 :CONTENTS OF RHCSI
£E4 :CONTENTS OF RHDSI
sgg :CONTENTS OF RHER1

€67 00i252 0l2324 D132 : SERRPC, PCJSR, STSTNM, ERWORD, SGDDAT, $BDDAT, CS1.DS1, ER1
ggg 001284 C1265¢ OF32 :0,0,0,1,0,0,0,0,0,

560
e} s ITEMY
225 001256 002221 EM2 :ERROR ON DATA COMMAND

€e4 00126C O100SC DH31 s PC
{5 TEST NO
See WORG NG.
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001276

0C1300

012302
012645

0lae4s

00e2S0

D1024e

Q12012
0lese?

002zC7

MACY11 30(1046)

:ITEMS

: ITEMB

; ITEM?

;s ITEM1O

:ITEML]
E

10-NOV-?7
ERROR POINTER TRBLE

DT31
DF31

EMe

DH32

coe
11:48 PAGE 1S

SEG 0015

; GOOD DATA

CONTENTS OF RHCSI
:CONTENTS OF RHDSI
iCONTENTS OF RHERI

SERRTCbSTSTNH, ERWORD, SGDDAT, $BODAT,CS1,DS1,ER]

§SERRPC $STSTNM, ERWORD, SGODAT, $BODAT,CS1,0S51,ER]
;0,0,1,0,0,0,0,0,

:ERROR ON WRITE HEARDER AND DRTA

;PC
;PC OF JSR

E NO

CONTENTS OF RHCSI
;CONTENTS OF PHDSI
;CONTENTS OF RHER1

: $ERRPC, PCJSR, $TC7NM, ERWORD, $GDDAT, SBODAT,CS!,DS1,ERL
:0.0,0,1,0,0,0,0.0.

;SEROR ON WRITE HERDER AND DATAR

: TEST NO

:WORD NO.
:GOOD DRTR
‘BAD DATA
: SERRPC, STSTNM, ERWORD, SGDDART, $8DDAT
.0,0.1.0.0,

' §ERRPC . $TSTNM, ERWORD, SGDDAT , SBDDAT
:0,0.1,0,0;

: CONTROLLER OR DRIVE STRTUS



D02
CIRJHBO,RPO4/S6 DSKLS CTRLR2 MACYIl 30(1046) 10-NOV-?7 11:48 PRGE 16
CIRIHB.P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEQ 00le

623 001330 00S701 DH11 PC
624 TEST NO
625 ‘FAILING REG. ADOR
626 ;conr NTS OF RHCS!
627 i CONTENTS or RHCS2
628 :CONTENTS OF RHDSl
629 :CONTENTSOF RHERI
630 001332 012026 DT11 : SERRPC srsrun SBDRDR €S1,CS52,051.ER!
631 001334 012534 OFil ,o.o.o.b,o,o
632
633
634 s ITEMI2
ggg 001336 002307 EMIL :WRONG DATA FROM SILO

637 001340 005451 DH1 PC
£38 ' REG. ADDR
639 :GO0D DATA
640 "RECEIVED DAT
641 001342 011764 DTl : SERRPC Rscnon SGDDAT, SBODAT
g:g 001344 012516 OF 1 :0,0,0,0

644

645 s ITEMI3
646 00134 000000 0
647 001350 000000 0
648 001352 011764 DTl : SERRPC, TSTNM, REGADR, SGDDAT, SBODAT
649 001354 012516 . OF1 :0,0,0,0,0
650
651
652 s ITEMIY
653 001356 002342 EMIY :REGISTER FAILED
654 001360 006056 DHIY ‘PC
€SS 'FAILING REG. RDDR
656 :CONTENTS OF FAILING REG.
657 .conrsnrs OF RHCSI
658 :CONTENTS OF RHCS2
659 :CONTENTS OF RHDSI
660 :CONTENTS OF RHER
661 001362 012046 DT14 : SERRPC , SBDADR, seoonf,c=1 cs2,DS1.ER!L
ggg 001364 012543 OF 14 .o,o,o,b.o.o.o

664
665 : ITEM1S
ggg 001366 002362 EMIS ;spgcxrxeo REG. NON EXISTANT SO ABORT

668 001370 006255 DH1S :PC
6ES ADDR. OF REG
€70 001372 012070 DT1S seanpc TEMP]
€71 001274 015653 OF 15 :0,0
672
£73
£74 :1TEM1E
£7S 001376 002422 EMIE sWARIT LOOP FRILED
€76 001400 006305 DHl1E ; PC
E77 *WAT PC
£7€ :BIT WANTED
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)

P11l

001402
001404

001422
001424

001426
001430

001432
001434

001436

001440

0,RPO4-/5-6 DSKLS_CTRLR2
10-NOV-?7 11:36

002453
006443

glalle
012563

002477
0Cst20

007110

MRCY11l 30(1046)
ERROR POINTER TRBLE

JITEML?

s ITEM2I

; ITEM22
E

10-NOV-?7

DHee

EO2
11:48 PRGE 17

REG QDR
REG. CONT
8EgRngSTHP3 $TMP1,$TMPO, SBOCAT

ggITE CHECK FRILING

TEST NO

s OF RHCS2
' $ERRPC, STSTNM, $BA, DB, WC,CS1,CS2
'0.0.0,0,0.0.0°

;REGISTER FRILING
; PC
:TST_NO
:CONTENTS OF RHER!
'CONTENTS OF RHER2
:CONTENTS OF RHER3
:CONTENTS OF RHRS
:CONTENTS OF RHDS1
:$ERRPC, TSTNM ER1,ER2,ER3,RAS,DS!
,0,0,0,0,0.0,0

;INTERRUPT FAILING

rssr NO

:CONTENTS OF RHCSI
:CONTENTS OF RHRS
:CONTENTS OF RHDSI
' $ERRPC, TSTNM, CS1,AS,DS1
:0,0,0,0,0

;MISSMARTCH _IN DRIVE PRESENT
:LOOKING RT RHAS AND RHCS2-NED(BIT#12)
;DRIVE PRESENT DO NOT AGREE
iNOTE: ON DUAL PORT_SYSTEM
‘ODRIVE ON_OTHER PORT NILL NOT GIVE NED
iHENCE THERE WILL BER MISSMA
;177777-MEANS NOT PRESENT
:PC
i TEST NO
RHRS UNIT
RHCSE UNIT

SEQ 0017



CcRJIHBO, RPO4/S.
CZRJHB. P11

001442
00144y

001446

001450

0014582
DO14sy

001456

001460

001462
DO14e4

001466

001470

001472
001474

001476

001s0C

6
10-

KLS CTRLR2DS
NOV-?7 11:36

12
12 o

<

clalz2
012606

000000

000000

003143

007204

003236

007204

0i2204
Dl2kle

002207

007362

OleeeH4

FOe
MACY1l 30(1046) 10-NOV-77 11:48 PRGE

ERROR POINTER TRBLE

DTee
DFee

: ITEME3
0

D122
DF22

;ITEM 24
gmeu

DHeY

DT24
Df 24

; ITEM 25
EMES

DH24

DTeu4
OF24

: ITEMEB
EM11

DH2E

OT2e

18

SEG 2018

: $ERRPC, TSTNMS, SGOCAT, SBDORT
:0,0,0,0

SSMATCH _IN DRIVE PRESENT
OKING AT RHRS AND RHCS2-NED(BITslZ2,
IVE PRESENT DO NOT AGREE
7777-MERNS NOT PRESENT

RHCSE UNIT

! §ERRPC , TSTNMS, SGDDAT , SBODAT
:0,0,0,0

; LOOK RHERD REGISTER AT THE
BEgégNING OFA SECTOR IS IN

; PC
: RHDST
:BAD_RHLA
;600D RHLA
:SECTOR NO
iSECTOR CLOCK
BESRSCQDET SBOOART,STMPL ,STMP2,STMP3

-

; LOOK AHERD REGISTER IS
N ERROR

:PC
*RHDST
:BRD RHLA
:GOOD RHLA
:SECTOR NO
*SECTOR CLOCK
:SERRPC,0ST, SBODAT, STMP1,
.o,o,o.o.o

;CONTROLLER OR DRIVE STRTUS

s$TMP2,STMP3

; o
;PC OF JSR
FQILING REGISTER RADDRESS
CONTENTS OF RHCSI
CONTENYS OF RHCSe
:CONTENTS OF RHDSI
:CONTENTS OF RHERI

; SERRPC,PCJSR,$BOROR, (S1,(S&,0S1.ER]



GOe
EZRJHBO RPOM-S-6 DSKLS CTRLRZ MACYI1l 30(1046) 10-NOV-77 11:48 PRGE 19
ZRINB. P11 10-NOV-77 11:236 ERROR POINTER TABLE SEG 0019

9] 001504 Clae2l DF 26 :0,0,0,0,0,0,
792
793
?
7 ; ITEM2?

339 001506 002136 EMI1 :ERROR IN READING OR WRITING HARDWARE REGISTER

798 001510 007560 DH2? :PC

799 :PC OF JSR
800 :TEST NUMBER -
801 rnxanc Rscxsrsn
832 :GOOD DRTA
gga :RECEIVED DRTR

805 001512 012246 0127 . SERRPC, PCISR, TSTNM, REGADR . $GODAT, SBODAT
806 001514 Cl263l OF27 :0,0,0,0,0,0

808
805
810 : 1TEM30
8i1 00I1S16 003276 EM30 :CURRENT CYLINDER DOES NOT REF._ECT DESIREDC CYLINDER REG.
gl2 001820 007716 DH30 .PC
813 :PC OF JSR
818 REGISTER ADDRESS
g1s :GOOD DATA
gig :BAD DRTA

818 001522 Dl226M DT30 : SERRPC , PCJSR, REGADR, SGDDAT , SBODRT
8:19 001884 O0l12€27 OF30 :0.0,0,06,0
820
821
8ce
g8e3 : ITEM3I
824 001S2e 003420 EM31 :ECC GENERATED IS INCORRECT

SSE 'EVERY WORD IN THIS SECTOR IS GIVEN IN "DATA USED"
827 00153C 0106k2 DH34 PC
gee TEST NUMBER
g29 :GOOD ECC1
83C :GOOD EC2C
B3] JWRITTEN ECCI
832 WRITTEN ECC2
gga ‘DATAR USED

ggg 00153z C12372 DT34 :SERRPC, TSTNM, GECC1.GECC2.WECC1 ,WECC2,CISk

ggg 001E34 01267 DF 34 :0,0.0,0,0.0,0

£39
840 :ITEM32
B4l O0CIS36 003543 EM32 :ON READ COMMAND AFTER DATA AND ECC HAVE BEEN REAC
g4z 'ECC REGISTER OR RHERl IS IN ERRO
843 :ONLY LOWER 11 BITS OF PATTERN REGISTER
g4y :CAN BE RERD
TH :THIS SHUOLD MATCH LOWER 11 BITS OF ECCI



CIRJHBO,RPO4/S‘6 DSKLS CTRLR2 MACYLl 30(1046) 10-NOV-77 11:48 PAHGE 20

CZRIHB. P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 0020

84?7 0O1S4C 011035 DH35 . PC
848 ' TEST NUMBER
849 600D ECC1
850 600D ECC2
851 ! PATTERN REGISTER
g5 ! RHER1

BS3 oDISw2 012412 D135 - SERRPC, TSTNM, GECC1, GECC2,EC2,ERI g -

856 001544 012705 DF 35S .0,0,0,0,0,0

858
859
860 . ITEM33
861 DO1546 004032 EM33 :HIGH COUNT BIT NOT HIGH AFTER 388539 CLOCKS
862 001550 011232 DH3E PC
863 9
g6l TES NURBER
866 Posxrxou REG.
867 'PATTERN REGISTER

869 0CI1SS2 012434 DT36 . SERRPC,PCJSR,TSTNM, MR, EC1,EC2
/

§71 001SS4 012715 DF 36 .0,0,0,0,0,0

873 ; ITEM3Y4
874 001SSe 0OCH4104 EM3Y . ZERO DETECT BIT NOT HIGH WHEN THE
87 32 BIT ECC REGISTER HAS ITS 21 BITS
876 'OF ZEROS
res ERROR PRINTOUT WILL CONTINUE TILL

g7e ! ZERQ DETECT BIT IS HIGH
879 DO1S60 01123z DH36 B¢
880 'PC OF JSR
881 TEST NUMBER
882 ! RHM
883 POSITION REG.
ggg PQTTERN REGISTER

B8E 00156 012434 DT36 . SERRPC.PCJSR,TSTNM, MR, EC 1 EC2

888 001Se4 012715 DF 36 .0.0.0,0.0,0

890
891
g3 . ITEM3S
43 00156 004177 EM3S ;POSITION REGISTER OR 11 BITS OF

894 'PATT RN REGISTER INCORRECT
gg ! L OMWE § ATTERN REGISTER
4E SHOULD HATCH LOER 11 BITECCr 0600 EcCl

g37 !DATA ENVELOPE AND N-CODE ZEROS ARE IN DECIMAL

899 CCis70 011237C DH3TM ;PC
ac ; TEST NUMBER

9c! {ECC POSITION
ale :GOOD PGSITION
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321

001s7e

001574

001S?e

001600

001602

001604

00160¢e

Qo1e1lC

0124se

012723

00447B

011038

g12412

cicros

004EeH

g10gse

MRCY11l 30(1046)

ERROR POINTER TRBLE

: 1TEM3B

; ITEM37

s ITEMYO

10-NOV-77

DT3?

DF 37

EM36

DH3S

DT3S

DF3S

EM3?

DH31

102
11:48 PRGE 2l

;GOOD ECCI
:GOOD ECC2
{ECC PATTERN
DQTR ENVELOPE
N-CODE ZEROS

;SERRPC,TSTNH,ECI,POSITI,GECCI.GECCE.ECE.DQTENV,ZCODE

;0,0,0,0,0,0,0,0,0

;ONA READ COMMAND WITH NON CORRECTRBLE
EgROR INSERTED OCK AND ECH SHOULD BE SETY

:TEST NUMBER
:GOOD ECCI
:G00D ECC2
;PATTERN RFGI
1POS1T1ION REG
: RHER!

; SERRPC,

;0,0,0,0.0,0,0

;ERROR ON DATA COMMAND

sTER
1STER

TSTNM,GECC1,GECC2,EC2,EC]L,ERI

{WITH ALB RI? USED

PC
TEST NO
;WORD NO.
;G000 DATA
;BAD_DATA
:CONTENTS OF RHCSI
:CONTENTS OF RHDS!
;CONTENTS GF RHER!

: SERRPC, $TSTNM,ERWORD,$GODRT, 3BDORY,CS1,DEL ERL
:0,0,1,6,0,0,0.0

; SERRPC
:0,0. 1.4.c0.0.0.0

$TSTHM, ERNORD 3G0 A7, $BODNT,(SL1,DS1.ERL

SEC 0Ce!



JO2
CoRJIHBO,RPO4-/S & DSKLS CTRLRZ2 MACYL! 30(1046) 10-NOV-77 11:48 PAGE 22
SZRIMB.PIL 10-NOV-77 11:36 ERROR POINTER TARBLE SEG 0022

959
360
361
362. s ITEM4]
963 001626 004752 EM40 : THERE WASA READ/WRITE HEADER & DATA
964 'ERROR DURING 'DTE’ TEST SETUP - THE
365 :TEST IS RBORTED AT THAT POINT
966 001630 O0116C7 DH40 'p
96- ' TEST NO
968 'FAILING REGISTER ADDRESS
369 'CONTENTS OF RHCSI
g7 :CONTENTS OF RHCS2
971 :CONTENTS OF RHOSl
T ) :CONTENTS OF RHER]
373 001632 012476 0140 ' $ERRPC, STSTNM, SBDADR, CS1,£52.051,ERI
§~4 001634 012734 DFYQ ,o,o.o.b,o.o



KO2
CoRJMBO, RPON/S & DSKLS_CTRLR2 MRCYLL 30(1046) 10-NNV-77 11:48 PAGE 23
SRIMB.PIY 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 0023

9T
STH :ITEM 42

o7 001636 01274 EM42

~8 001640 014410 DHY2
979 Q01642 014672 3 CH :ERROR PC,TEST NUMBER, REGISTER RDDRESS.
gg? 001644 014730 DF42

382 :1TEM 43

983
984 001646 013027 EMY43
985 00i6S0 014410 DH42
986 001652 014672 CH :ERROR PC, TEST NUMBER, REGISTER ADDRESS.
ggg 001654 014730 DF42

389 sITEM 44
990
99] 001656 013073 EM4Y
932 0CI1660 014471 DH4YY
393 001662 014702 OTH4 :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.
332 001664 014733 OF 44

996 ;ITEM 45
397 001666 013130 EMYS
998 001670 014471 DHYY
949 QG672 014702 DTHY :ERROR PC,TEST NUMBER., REGISTER ADDRESS CORRECT, ACTUAL.
188? 001674 014733 DF 44

10062 :ITEM 46
1003
1004 001676 013157 EMYE
1005 001700 014471 OHY4
100€ 001702 014702 DTHY :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.
1007 061704 014733 DF 4y
1008
1009 SITEM 47
1010
1011 001706 013206 EMY?
i0i2 00iT10 014410 CH42
iC13 001712 014672 DTHe ;ERRCR PC,TEST NUMBER, REGISTER ADDRESS.
;8%3 001714 014730 OF 42

1G1E :1TEM SO
1017
1018 001716 013242 EMSO
1C19 001720 014471 DH4Y
1020 001722 014702 DTYY ;ERROR PC,TEST NUMBER, REGISTER RDDRESS CORRECT. ACTUAL.
1021 724 014733 DF 4y
10ee
1023 :1TEM S1
1024
1025 001726 013301 EMSI
1026 001730 01447] DHIY _ . .
1027 001732 014702 DT4Y ;ERROR PC,TEST NUMBER, REGISTER NDDRESS CORRECT, ACTUAL.
1028 001734 014733 DF 44
1823
1038 :ITEM 52
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JHBC,RPO%/S. 6 DSKLS CTRLR2 MRCr1l 30(104 s 10-NOV-?7 11:48 PAGE 24
JHB. P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEG D02+

031
32 001736 013322 EMS2
33 0017490 01487} DrivdM
3N 001742 014702 DTuY
gg 001744 014733 DF 4y

gg ITEM 53

39 001746 013362 EMS3
4C 001750 014471 DHIY
41 00i?S2 014702 DT4Y :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.

:g 001764 014733 DF4Y

O44 :ITEM S4
045
046 001756 013422 EMSY
047 001760 014603 DHEY
Ow8 001762 014716 DTSY :ERROR PC, TEST NUMBER.
049 1764 014749 DF 5S4
050
0S1 :1TEM 55
gs2
053 00i?6b 013461 EMSS
0S4 001770 014471 DHYY
0SS 001772 014702 DTHY ;ERROR PC, TEST NUMBER, REGISTER ADDRESS CORRECT. ACTUAL.
ggg 001774 014733 OF 4y

use :1TEM Sb
0g9
060 001776 013474 EMSE
061 002000 014471 OHMY
062 0CZG02 014702 DY ;ERROR PC,TEST NUMBER, REGISTER RDDRESS CORRECT, RCTUAL.
023 002004 014733 DF 4y

gg ;ITEM &7

067 002006 013511} EMS?
068 002010 014471 DHYY -
069 002012 014702 OTHY ;ERROR PC, TEST NUMBER, REGISTER ADDRESS CORRECT, RCTUAL.
8;? 002014 014733 DF 4y

072 :ITEM 60
073
074 002016 013540 EMB0
107 £02020 014471 OHY+
1076 002022 014702 DTHY ;ERROR PC, TEST NUMBER, REGISTER ADDRESS CORRECT, ARCTUAL.
1077 002024 014733 OF 44

1979 1TEM b1; M
1080
1081 002026 013627 EMB1 _
1082 002030 01447} DHYY .
1083 002032 014702 OT4Y :ERROR PC, TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.
1084 002034 014733 DF4Y4

ivee ; ITEM B2
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002036
002040
00204
0c2044

002046
002050

MRCY11 30(1046)

EME6R
DH4Y
OT4Y
DF 4y

; ITEM 63

EM63
DHYH
DTHM
DF 4y

;ITEM 6N

EMEY
DH4Y4
DTYM
DF 44

; 1ITEM 65

EMBS
DHY
DT44
DF44

;ITEM 66

EM66
DH44
DTH4
DF44

; 1TEM 67

; 1TEM 70

; ITEM 71

10-NOV-?77
ERROR POINTER TABLE

MO2
11:48 PAGE 2S

:ERROR PC,TEST NUMBER,

;ERROR'PC, TEST NUMBER,

;ERROR PC,TEST NUMBER,

;ERROR PC, TEST NUMBER,

;ERROR PC, TEST NUMBER,

;ERROR PC, TEST NUMBER.

;ERROR PC, TEST NUMBER.

REGISTER RDDRESS CORRECT,

REGISTER RDDRESS CORRECT,

REGISTER ADDRESS CORRECT,

REGISTER ADDRESS CORRECT,

REGISTER RDDRESS CORRECT,

RCTUAL.

RACTUAL.

ACTUAL.

RCTUAL.

HCTURL.

;ERRCR PC,TEST NJMBER, REGISTER ADDRESS CORRECT, RCTUARL.

SEG 0Cee
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ERROR POINTER TABLE SEG 0032

.RSCII

.RSCII

.RSCII

.ASCII

.RSCIZ

.RSCII

.ASCIZ
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+FATAL ERROR - SEE DOCUMENT FOR BEST COURSE OF ACTION/<1S,<12,

7 /711 207>¢377><377>207> <377,¢377>¢207»<3?7><3I??7>

/THE PROGRAM HAS HALTED DURING A TEST BECAUSE CONTROLLER/<1S><¢12»

+OR DEVICE HRS LOST 'RERDY®, BECOME UNRVRILABLE, /¢15><12>

/GONE OFFLINE. OR CANNOT CLEAR STRTUS BITS/

/PC TEST REG. GOOD ACTUARL 715>

4 NO RDDR. DARTA DATAR/

‘PC TEST WORD GOOD BRO-<15>«12"
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BE981C
020040
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g2t
020103

047117

020040

D4dlee
C

020103
0Selu40

MACY11l 30(1046)

884353
020040
020104
042101

858848
047516
020040
2Q040
8882
020040
051505
Q43040
043S16
027124
Q47117

027124

020040
020040
Q42see
Qe0lee
020061
051503
pH41e2
020040
000061

0selle

020040
020040
o4ecee
020122
g4esee
051503
g4MNlee
020040
020061
osliigs

02CO4C
0cleds

DH11:

DHIN:

10-NOV-77

ERROR POINTER TRBLE

.ASCIZ

.ASCI!I

.RSCIZ

.RSCI1

/PC

FC

11:48 PRGE 33

HNO

TEST

NO

TEST

NO

TEST

NO DRTH

FAILING CONT.

REG ACR RMCSI

FAILING CONT.

DATA/

CONT.

RHCS2

CONT.

REG ROR BRC REG RHCS!

REG ROR-

CONT.

RHDS1

CONT.

RHCS2

n m [
«

(@
]

[o
]
W W

CONT./¢15,¢12,

RHER!-

CONT. CONT. <15 «<12

RHDS1 RHER.
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ITRIMBO,RPOM-S 6 DSKLS CTRLRZ MACYI1 30(1046) 10-NOV-77 11:48 PRGE 34
CCRIMB.PILI 10-NOV-27 11:36 ERROR POINTER TABLE SEG 0034

1835 006270 0e20le4 020040 0S1040
iégg 882%63 0%3888 O40440 0S1104

1538 00630S 120 020103 020040 DHib: .RSCII -PC TEST WART BIT REG REG/<1S,c12,
1539 006312 020040 052040 051505
1S40 006320 020le4 020040 QS3440

006326 101 020040 020040
i 006334 041040 052111 020040
1543 006342 020040 0SIO40 043S0S

020040 020040 051040

1S46 006362 020040 020040 020040 .RSCIZ ~ NC PC WANTED RDDRESS CONTENTS~
1S47 006370 020040 047516 020040

006376 020040 020040 041520
006404 (020040 020040 020040
00412 040527 052116 042105

1 0S1104
Qfcu2e 0S1SCS 122 0Qu7en2
006434 052116 047105 0S1Se4

020042 DH17: .RSCII ~-PC TEST CONT. CONT. CONT. CONT, CONT./«1E. 12>
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006522 041440 047117 027124
006530
006532 020040 020040 020040 .RSC1zZ2 - NO RHBA RHDB RHUWC RHCS1 RHCS2/
00eS40 020040 047S16 020040
006546 020040 020040 Q44122
006SSY O40S02 020040 020040
006562 044122 041104 020040
096570 020040 044122 041527
006S76 020040 020040 044122

006620 041520 020040 020040 OHeO: .ASCI1 /PC TEST CONT CONT CONT CONT CONT< lE.«l@2>
00662t 020040 042524 052123
006634 020040 020040 047503
00bb42 052116 020040 020040

i 020040
006656 020040 047503 052116
00664 020040 020040 047503

806706 020040 020040 020040 LHET1Z NO RHER1I RHER2 RHER3 RHRS RHDS1-
006714 020040 047516 020040
006722 020040 020040 Q044122
00e730 0S110S 020061 020040
006736 O44i2e 051105 020062
006?44 020040 044122 051105
00e?ce 020063 020040 Q44122
00e7e0 QElEC! 020040 02004CL
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007426
007434
007442
0074<0
OC74EE

QY4122
041520

00eH4EE

10-NOV-77 11:36

051504
020040
Q42524
020040
020040
05elle
047503

020040
047516
020040
020061
051501
o4Md122

020040

MACY11l 30(1046)

000061
020040
052123
047503
020040
020040
gszalle

020040
020040
o44122
020040
020040
0S1S04

020040
0sele3
o44lee
020040
006462

020040
0eoll?
0S2440
020040
000124
020040
052123
o44l22
020040
020040
g4el17
042523
020040
051117

020040
020040
047503
020040
020040
QuOoS1Y
047516
020040
000113

gselle
047503
020040
02005¢&
0selle

DHel:

DHee:

DH2Y4:

DH2E:

10-NOV-?77
ERROR POINTER TARBLE

.RSCII

.RSCIZ

.RECII

.RSCIZ

.ASCI1

.RSCIZ

.ASCII

/PC

/PC

/PC

/PC

JO3
11:48 PRGE 35S

TEST CONT

NO RHCS1

TEST RHRS

NO UNIT

TEST RHDST

NO CONT.

TEST PC OF

CONT CONT/ <18« 12>

RHAS RHDS1/

RHCS2/¢<18>12>

UNIT~/

BRD GOOD SECTOR

RHLA RHLA NO

FRILING CONT. CONT.

SECTOR/¢15>12>

CLOCK

CONT. CONT.7¢ 18> 12>



KO3
RIHBO,RPO4-5.6 OSKLS CTRLR2 MACY1l 30(1046) 10-NOV=77 11:48 PRGE 36 _
RINB.PI1L 10-NOV-77 11:36 ERROR POINTER TRBLE SEC 0036

1647 007461 040 020040 020040 .RSC1Z2 ~ NO JSR REG RDD RHCS1 RHCS2 RHDS!I RMER] ~
1648 007466 020040 047040 020117
1649 007474 0040 020040 045040
1650 007502 1123 020040 020040
6S1 007510 0S1040 Q43S0S QHO4MG1

1652 007516 042104 051040 041510
1653 030523 020040 051040
1654 007532 041510 031123 020040
1655 007540 051040 822110 030523

1658 007560 041520 020040 020040 OCHeT: .ASCIT /PC TEST PC OF FRILING GOOD ACTUAL 7<15.712
1659 007?566 020040 042524 0S2123
1660 007574 020040 0c0040 041520
el 007602 047440 020106 020040
1662 007610 040S Q46111 047111
1663 0N7616 020107 047507 0O4P117
1664 QU724 (020040 020040 Q41501
%EEE 88;235 0528?3 046101 006411

1667 007641 Q40 020040 020040 .ASCIZ2 - NG JSR REG. DRTA DATAR/
1668 007646 020040 047040 020117
1669 007654 020040 0Q4S040
1670 007662 051123 020040 020040
1671 007670 0S1040 3505 020056
1672 007676 020040 042040 052101

1675 007716 041520 020040 020040 DH30- .ASCIT /PC TEST PC OF REG. GOCD BRO <15, <1e>
1676 007724 Q42524 0S2le3

1680 007754 047507 Q42117
iggé 88;;98 020040 0208?% o40s02

1683 007773 040 Q020040 020040 .RSCIZ - NO JSR ADOR DATR DATR.
ies4 010000 020040 047040 020117
1685 010006 020040 020040 045040
1686 010014 0S1123 020040 020040
1687 010022 040440 042104 020122
ie88 010030 40 042040 05210}

1691 0I0050 041520 020040 020040 DH31: .RSCIT /PC TEST WORD GOOD BRD CONT. CONT. CONT.. 1S><12.
1692 010056 020040 042524 052123
1693 010064 020040 020040 047527
1694 010072 042122 020040 020040
i£95 010100 047507 042117 020040
169¢ 010106 020040 040502 020104
1£97 010114 020040 020040 047503
1e98 010122 052116 020056 020040
1€99 010130 047503 05211t 02005&

.70} . - .

702 Cl01w? C40 020040 020040 ARSC12 NO NO CATR DATH RHCSI RMCS1 RHER!



SEG 0037

LO3
11:48 PAGE 3710-NOV-~77

ERROR POINTER TRBLE
MRCY11 30(1046)

10-NOV-77 11:3b
RJHBO,RPO4-5.6 DSKLS CTRLR2
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MO3
CZRJHBO,RPO4 ‘S-6 DSKLS CTRLR2 MACYL11l 30(1046) 10-NOV-?7 1i:48 PRGE 38
CZRINB. P11 10-NOV-77 11:36 ERROR POINTER TARBLE SEG Coze

1759 010662 041520 02004C 020040 DH34: .ASCI1 /PC TEST GOOD GO0D WRITTEN WRITTEN DATH/<1S, <12,
1760 010670 020040 042SeM 0S2le3
1761 010676 020049 0g40 Q4?7507
17 10704 4 Y
e B Bl By el
1764 0107 1
176S 0107 116 112

1768 810758 §§§§:8 82884 .RSCIZ ~ NO ECCI eCCe eEccCl ecce USED~/
1769 010756 047516 020040
1770 010764 020040 Q4150S
1771 010668 030503 0040 020
1772 011 o415 1 020040
1773 011006 1 030503
1774 011014 020040 ? Q41505

/

1777 011035 120 020103 020040 DH3S: .ASCII /PC TEST GOOD GOOD PATTERN POSITON GOOD RHERL /<15>¢]2
1778 011042 8500“0 838848 8& S0
1779 011050 0la4 4 440

‘

1782 011892 028390 820840 8?2181
1783 011100 042524 047122 0S0040
i784 011106 051517 0S2111 047117
1785 011114 043440 047517 020104

1788 011135 030858 020040 .RSCIZ ~ NO eECCl eEcca REG. REG. POSITON REG.~/
1789 0lll42 020040 047040 020117
1790 011150 Q20040 020040 042440
1791 011156 043iS03 020061 020040
1792 011164 042440 041503 020062
1793 011172 020040 0S1040 043505
1734 011200 oegggg 0 051040
1795 011206 O Ne0040
1796 011214 0S151 05el11l
i;gs 8{{5%8 047117 0S1040 04350S

1799 011232 041520 020040 020040 DH36: .ASCII -PC TEST PC OF RHMR POSITON PRTTERN- <15><12»
1800 011240 042524 0S2123 :
1801 011246 G 020040 041520 .
1802 011254 047440 020106 020040
1803 01126€ 044i22 051115 020040
1804 011270 020040 047520 044523
1805 011276 047Se4 020116 040520
iggg 8{%3?3 0526?3 051105 006516

1808 011343 040 020040 020040 .RSCI1Z NO JSR CONT, REG. REG.-
1809 011320 020040 047040 020117
1810 011326 020040 020040 045040
1811 011334 051123 020040 020040
1812 011342 041440 047117 027124
1813 011350 020040 0S1040 (043505
1814 (C11356 0e00Se 020040 0S1040



NO3
CcRJMBO,RFO4/5.6 DSKLS CTRLRE MRCYL! 30(1046) 10-NOV-77 11:48 PRGE 39
CZRIHB. P11 10-NOV-77 11:36 ERROR POINTER TARBLE SeEG 0039

1815 011364 043505 0000S6
1816 011370 041520 020040 020040 DH37: .RSCII /PC TEST POSITON POSITON GOOD GOOD PATTERN DARTA N-CGOE/
1817 011376 020040 05c123
1818 Q011404 020040 0 047520
1819 0li4l2 044523 24 Ce0lle
1820 011420 047520 4523 0475eu4
1821 Ql1l4ee 020116 047507 Q42117
1822 011434 020040 0040 Q47:07
1823 0ll442 042117 020040 020C40
1224 0114950 O+ gS2led 051105
1825 0livse 020116 oS04 O40Seu4

1857 Biluzz Bi7eds OGgeoe Opedic
1828 (011500 020040 020040 020040 .RSCI1Z ~ NO ECC GOOD ECCl1 gcce eEcc ENVLOPE ZEROS
1829 011506 g 047516 020040
1830 011S14 020040 020040 041505
1831 011522 0204 020040 020040
1832 011530 Q47507 042117 020040
1833 011536 020040 041505 030503
1834 011544 020040 Q41505
1835 011552 031103 020040 020040
1836 011560 1 020103 020040
1837 011566 020040 047105 046126
1838 (11574 QS0117 020105 042532
{gag 011602 047522 004523 000

1841 011607 120 020103 020040 OH40: LASCII /PC TEST FRILING CONT, CONT. CONT. CONT.7 ¢15> 12>
1842 011614 020040 052040 0S1505
1843 0lie2e Q20124 020040 043040
1844 011630 044501 044514 043S16
184S 011636 0OMIYY40 047117 02712M
1846 011644 020040 0OMINH0 0OM47117
1847 011652 027124 020040 041440
1848 011660 047117 027124 02000
1849 011666 041440 047117 027124
18650 011674 00S01
1851 011676 020C40 020040 020040 .RSCI1Z2 NO REG ADR RHCS1 RHCS2 RMDS1I RHERL~
i8S2 011704 020040 047516 020040
1853 0li7l2 020040 020040 042522
1854 011720 020107 042101 020122
1855 011726 O0O44122 0S1503 020061
1856 011734 020040 044122 051503
1857 011742 020062 020040 044122
1858 011750 051504 020061 020040
{ggg 011756 044122 0S1105 000061

iggé .EVEN

1863 011764 001116 017330 045530 DTi: .WORD SERRPC, TSTNM,REGRDR,SGDDRT, SBODAT, 0
18ty 011772 001124 001126 000000
1865 012000 001116 017330 052?70 DT2: .WORD SERRPC, TSTNM,6 ERWORD,SGDDAT,0
1866 C 2006 00i124 0000GC
1867 C.20l12 00lile 017330 0S27?0 DT3: .WORD SERRPC, TSTNM, ERWORD, SGDDAT, $BODAT, O
iggg 012020 00!le4 001126 000000

1670 012026 O00il116 017330 00lle2 OTil: .WORD SERRFC,1z7i'M,$BDROR,CS1,CS2,0S1,ER!L,C
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0,RPO4/5/6 ost; CTRLRZ2 MACY1l 30(1046) 10-NOV-?7 11:48 PAGE 40
Pl 10-NOV-27 11:36 ERROR POINTER TRBLE SEQ 0040

012034 015032 015054
012042 01283% 863333
xsggs 11 17 80§653 DTI4: .WORD SERRPC, TSTNM, $BDADR, $BODAT,CS1,CS2,0S1,ER1,O
12054 11 1 15030
12062 015084 0150 000

8{58;2 386663 017330 001200 DTIS: .WORD SERRPC,TSTNM,S$TMP1,0

012100 001116 017330 001204 DT16: .WORD SERRPC, TSTNM,STMP3,STMP1,STMPO,$BODRT,O
8%5{?3 1 001176 00liee

012116 1116 017330 015026 DT17: .WORD SERRPC,TSTNM,BR,DB,WC,CS1,(S2,0
0icdlad 015022 015024 0185032
012132 015030 000000

01213 001116 017330 015034 ODOT20: .WORD SERRPC, TSTNM,ER1,ER2,ER3,RS,DS1,0
012144 015040 015046 015050
gxzxsa 015054
12156 001116 819388 015032 DOT2l: .WORD SERRPC,TSTNM,CS!,AS,DS1,0

01216M 0ISO0S0 0150S4 000000
8%5172 ggiiég 017330 001124 DT22: .WORD SERRPC, TSTNM,SGODAT,SBDDAT,O

oxaeéu 001116 017330 015036 DOT24: .WORD SERRPC, TSTNM,DST,SBDDAT,STMP1,STMP2,$TMP3,0
012212 001583 1200 001202
012220 881
012253 1116 017agg 015132 DT2%: .WORD SERRPC,TSTNM,PCJISR, $BDARDR,CS1,CS2,DS1,ER1,0
0122 001122 0150 015035
012240 015054 015034 000000
0125;6 001116 017335 015132 DT27: .WORD SERRPC, TSTNM,PCJSR,REGADR,$GODAT,SBDDAT,O
012254 046530 0OGila4 001126
012262 0000ND
012264 ONilie 017330 015132 DT30: .WORD SERRPC, TSTNM,PCJSR,REGRDR,SGDDAT,SBODAT,O
012272 045530 001124 001126
012350 000000

012302 001116 017330 052770 DT31: .WORD SERRPC, TSTNM, ERWORD, SGDDAT,$BODAT,CS!,DS!,ERL,D
012310 001124 001126 015032
012316 015054 015034 000000
012324 001116 867330 015132 OT32: .WORD SERRPC, TSTNM,PCJSR, ERWORD, SGDDAT,SBDDAT,CS1,DS1,ERL,O
012332 052770 1124 001126
815332 015032 01S0S4 015034

012350 001116 017330 015132 DT33: .WORD SERRPC, TSTNM,PCJSR, ERWORD, SGODAT,CS1,DS1,ERL,D
012356 052770 001124 015032
012368 015054 0iS034 000000
012372 001116 017330 050460 DT34: .WORD SERRPC, TSTNM,GECCI,GECC2,WECCI,WECC2,DISK,C
012400 0S0462 065566 055570
012406 0S4566 000000
0il2412 001116 017330 0SO460 DT3S: .WORD SERRPC,TSTNM,GECC!,GECC2,EC2,ECL1,POSITI,ER1.O
012420 0SO46e 015064 015062
012426 050472 015034 00CO0
012434 001116 01?330 015132 DT36: .WORD SERRPC,TSTNM,PCJSR,MR,EC1,EC2,0
012442 015052 015062 015064
012450 000000
012482 001116 017330 015062 DT37: .WORC SERRPC,TSTNM,EC1,”0SITI,GECCl,GECC2,EC2,DATENV,ZCODE.O
012460 0S0472 050460 050462
012466 0150e4 0S0476 050500



coY4
CoRJHBO, RPO4/S-6 DSKLS CTRLRZ MACYL1l 30(1046) 10-NOV-77 11:48 PRAGE 4!
CZRIHB. P11 1C~NOv~77 11:36 ERROR POINTER TRBLE SEG 0041

1927 012474 000000
1928 012476 001116 017330 00lic2 DTYO: .WORD SERRPC, TSTNM, $BDROR,CS!,CS2,DS1,ERL,O
1929 012504 015032 015030 015054
1930 0l1eSle 015034 000000
1931
1932
1933
1934
iggg giggé? 888 888 000 DOFl: .By7¢ 0,0,0,0,0

1937 012523 000 000 001 OF2: .BYyT¢ 0,0,1,0
1938 012526 000
1939 012527 000 000 001 DOF3: .8y 0,0,1,0,0
ig:? 01232 000 000

1942 012534 000 000 000 DOFl11l: .ev¢ o0,0,0,0,0,0,0

1945 012543 000 000 000 DFIN: .ey¢ o0,0,0,0,0,0,0,0
1346 012546 000 000 000
1947 Q12551 000 000
1948 012553 000 000 000 DF1S: .BYIE 0,0,0
1349 012556 000 000 000 DF16: .8y o0,0,0,0,0
1350 012561 00o0 000
1951 012563 000 000 000 OFL7: .ey¢ o0,0,0,0,0,0,0
1952 012566 000 000 000
1953 812571 000
1954 012572 000 000 000 DF20: .ey¢ 0,0,0,0,0,0,0
1955 012575 000 000 000
iggg 012600 200

1958 012601 J0O0 000 000 DOF2l: .8vyT& 0,0,0,0,0
1959 012604 000 000
1360 012606 000 000 000 DOF22: .8y1¢ 0,0,0,0
1961 0le6ll 00GC
1962 0lebkle 000 000 000 DFeu: .eyte o0,0,0,0,0,0,0
1963 0l2&l15S 000 000 000
1364 012620 000
1965 0l262l 000 000 000 OFfee: .ey¢ o0,0,0,0,0,0,0,0
1966 012624 000 000 0ao
1367 012627 000 000
1968 012631 000 000 000 OF27: .eytr¢ o0,0,0,0,0,0
1969 012634 000 000 000
1970 815%37 00 000 00 DF30: .Bvy¢ 0,0,0.0,0,0
igZI 12642 00 000 0o

1973 012645 000 000 001 DF31: .evyt¢ o0,0,1,0,0,0,0,0
1974 012650 000 090 000
1975 012653 000 000
i976 012655 0G0 000 000 OF32: .ey7¢ 0,0,0,1,0.0,0,0.,0
1977 012660 004 000 000
1978 012663 000 000 0C3
1979 0126&6 000 000 000 DF33: .e¥7¢ o0,0,0,1,0,0,0,0
1980 0licge7l 001 000 000
1981 0l2e74 000 000
9ee Di2t7e slais] ooC 000 DOF34: .ey1¢ 0.0,0,0,0,0,0
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CZRIHB. P11 10-NOV-?7 11:36 ERROR POINTER TRBLE SEG 0042

1985 012705 00a0 000 000 DF3S: .eyt¢ o0,0,0,0,0,0,0,0

1990 Q012723 000 000 00Q DOF37: .8ev7¢ o0,0,0,0,0,0,0,0,0

1993 012734 000 000 000 DF40: .eye¢ 0,0,0,0,0,0,0
1994 012737 000 000 000
1995 01274e 000

iggg 012744 EVEN
1998 Q12744 Q44122 030461 0SI040 EM42: .ASCIZ ~RH11 REGISTER FAILED TO RESPOND TO A “TST* COMMAND/
1999 012752 043505 0S1S11 0Qu4esed
2000 Q01e? 020l22 040506 04611l
2001 012766 042105 0S2040 020117
2002 012774 042522 050123 0471127
€003 013002 020104 047524 Q40440
2004 013010 021040 0S1524 021i2Y4
2005 013016 041440 04651 040S1S
588§ 013024 D0O42116 00J

EOOé 013027 122 030510 020061 EM43: .ASCIZ /RHIL ILLEGAL REGISTER RESPONSE TEST~
2009 013034 046111 042514 040507
2010 013042 020114 042522 044507
201l 013050 052123 051105 05104C
c0le 013056 0S150S 047520 051516
2013 013064 020105 042524 052123
Sgig 013072 000

2016 013073 115 053117 020105 EM44: .RSCIZ ~/MOVE BYTE TO WORD COUNT TEST/
2017 013100 0S4S02 042524 (52040
2018 013106 020117 Q47527 0QM2122
2019 013114 041440 052517 052116
Sgg? 013122 40 051505 O00Cies

2022 01313C 044502 020123 0S4S02 EMNS: .RASCIZ /BIS BYTE TO WORD COUNT/
2023 012136 Q42524 052040 020117
20e4 Ol13144 047527 042122 O0OM1440
5852 013152 0S251?7 0S2116 000

2027 013157 102 Q41S11 041040 EM46: .RSC1Z rBIC BYTE TO WORD COUNT/
2028 013164 0S2131 020105 047524
2029 013172 u53440 O0S1117 020104
Sg%? 013200 047503 047125 000124

2032 013206 042522 044507 052123 EMY7: .ASCIZ /REGISTER RODRESS SELECT TEST/
2333 013214 051105 040440 042104
2034 013222 042522 051523 051440
2035 013230 046105 041505 020)24
sggg 01323 042524 052123 000

2038 013243 ile 047117 042440 EMSO: .ASCIZ /NON EXISTANT DRIVE (NED) TEST~
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CoRIMB. AL 10-NOV-77 11:36 ERROR POINTER TARBLE SEQ 0043

2039 013250 044530 052123 047101
2040 013256 020i24 0S1104 05311l
2041 013264 020105 Q47050 042105
2042 013272 020051 0425e4 0S2123
gg:a 013300 000

2048 013301 101 020123 042See EMSI: .ASCIZ /RS REGISTER TEST/
c046 013306 Q44507 0S2123 0S110S
Sg:g 013314 052040 051505 000124

2049 013322 052502 051523 0Q40440 EMS2: .ASCIZ /BUSS RDDRESS REGISTER DRTA TEST/
20S0 013330 042104 Q42522 051523
20S1 013336 0S1040 043505 O0S1511
2052 013344 042524 020122 040504
2053 013352 040Se4 0S2040 0S1S0S
Sggg 013360 (O00le4

2056 013362 052502 051523 040440 EMS3: .RSCIZ ~/BUSS RADDRESS REGISTER MOVE BYTE/
2057 013370 042104 042522 051523
2058 013376 0S1040 043S0S O0S1S1}
2059 013404 042524 020122 047S1S
2060 Q0i3412 042526 041040 052131
Sggé 013420 00010S

2063 013422 044122 030461 Q44440 EMSH: .RSCIZ /RH1l INTERRUPT FRILED TO OCCUR/
2064 013430 0S2116 0S1105 0S2522
206S 013436 052120 043040 044501
2066 0.3444 042S14 020104 047524
2067 013452 047440 041503 0S112S
Sggg 013460 0

2070 013461 le2 05150 052105 EMSS: .ASCIZ /RESET TEST-
Sggé 013466 052040 0S1S0S 000124

2073 013474 054115 020106 044502 EMSE: .ASCIZ /MXF BIT TEST/
2074 013502 020124 04eSed4 052123
58;2 013510 000

2077 013511 Qu4S1ie 0S2502 EMS7: .ASCIZ /UNIBUS PARITY BIT TEST~/
20?8 Q013516 020123 040520 044522
2079 013524 0S4524 041040 052111
ggg? 013532 0S2040 051505 000le4

2082 013540 047504 051505 0S1440 EM60: .ARSCIZ /DOES SELECTING THE RHMl1 CLERR THE UNIT SELECT REGISTER-
2083 D0i3546 046105 041505 044524
2084 Q013554 043516 0S2040 042510
2085 013562 040 030510 020061
c0 013570 6103 0O40S 0e0leg2
2087 013576 044124 020105 047125
2088 013604 052111 0SI440 046105
2089 0i3el2 041505 020124 042522
2090 013620 044507 052123 0S110S
gggé 013626

2093 (13627 i04 042S17 020123 EMBI: .ASCIZ DOES TRE GET SET BY UNIBUS PARITY ERROR
eC94 DCi5es4 0OElled 020105 042507
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MRCY1l 30(1046)

0e20le4
Q44516

046103

047522
041440
043040
020104
Q4esly
046517
051040
g4esau4

042514
044501
047524
0s110l
g40S15
Q43505
oo0le2

051122
040503
041040
054504
044502
052105
042514
047440

EMB2:

EM&3:

EMBY:

EMES:

EMEE:

EME7:

FO4
10-NOV=-77_ 11:48 PAGE 44

ERROR POINTER TRBLE

.ARSCIZ

.RSCIZ

.RSCI2

.RSCIZ

.RSCIZ

.RECIZ

/NON EXISTANT DRIVE (NED) FRILED TO SET (TRE)/

-NON EXISTANT MEMORY (NEM) FRILED TO SET (TRE.~/

/PORT SELECT FRILED TO CLERR/

/CONTROLLER CLERR FRILED TO CLERR COMMAND REGISTER~

/RESELECT FRILED TO CLERR COMMAND REGISTER/

/INTERRUPT CRUSED BY ROY!IE BITS SET FRILED TG OCCUR-

SEG OCH4
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GO4
O,RPO4/5.6 DSKLS_CTRLR2 MACYI! 30(1046) 10-NOV-77 11:48 PRGE 45
Pl 10-NOV-77 11:36 ERROR POINTER TRBLE SEG J0u4E

014302 041503 0Slies 000

014307 111 020105 040506 EM70: .RSCIZ /IE FRILED TO CLEAR FOLLOWING AN INTERRUPT/
OI4314 0O46111 042105 052040
Ol43e2 020117 046103 0O40SOS
014330 020122 047506 046114
014336 0S3S17 Q47111 020107
Q14344 047101 094440 052116
Ql4352 051105 0S2522 052120
014360 000

014361 101 020123 042S¢ce EMTL: .ASCIZ /RS REGISTER WRITE TEST/
gl4366 Q44507 0S2123 0S110S
014374 0S3440 Q44522 (0Q42Sed
014402 0Se2040 05150S 000124

0 041520 020040 020040 DH42: .RSCII /PC TEST ILLEGAL<15/ ¢12>
6 020040 0Q42SeM 052123
4 020040 020040 046111
2 042514 040507 O006S1H .

0l1e
441 Q40 020040 020040 .ASCIZ - NO ADDRESS/
446 020040 047040 020117

4S4 020040 020040 040440
:gg 092683 042522 051523

471 120 020103 020040 DH4Y: .ASCI1 ~PC TEST REGISTR CONT CONT/<15,¢<12>
020040 052040 051505
ge0la4 020040 051040
Q43505 0S1S11 0Sila4
Q41440 047117 020124
820040 Oqlg?g 047117

Q40 020040 020040 .ReC1Z NO ADDRESS GOOD BRD-
020040 Q47040 020117

040440
Q42104 042522 051523

S6b6 043440 047517 020104
S74 020040 041040 042101

000
603 120 020103 020040 OHSHY: .RSCII PC TEST REGISTR CONT/<15><12>
610 020040 052040 051505
€16 020i24 020040 051040
624 043505 O0S51S1] O0Sl1lev
632 041440 047117 006Se4

b4l 040 020040 020040 .ARSClZ ~ NO ADDRESS
646 020040 047040 020117
6S4 (020040 020040 Q40440
bb2 042104 042522 0S1Se3
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G138 GBS 07

CIRIMHB

£588
2209

g1
- Vo

- .

»
—
-
Q
0
)

.Pl

0

:
18702 001116

1210 BB
14724 0011eM4

Q

:
17330

14458
00000

HO4
MACY1l 30(1046) 10-NOV-77 11:48 PAGE 46

045530

045530

Baeess

ERROR POINTER TABLE

pTyE: .WORD SERRPC,TSTNM,REGARDR,O0

DT4Y4: .WORD SERRPC, TSTNM,REGARDR,SGDORT, $BCOARTM,0

DTSH: .WORC $ERRPC,TSTNM,REGRCR, SGDDRT,O

SEC 0046



I04
CSRIMBO,RPOM-S & DSKRLS CTRLRZ MACYLl 30(1046) 10-NGV-77 11:48 PAGE 47
JSRINB.PLL 10-NOV-"711:36 ERROR POINTER TARBLE

2213 014730 000 00c 000 OF42: .BYTE 0,0.0
2314 014733 000 000 000 DF44: .BYTE 0.0.0.0,0
23215 CI4T3E 080 000
32216 014248 090 200 000 DFSY: .BYTE 0.0,0.0
321 2i4ny3 090

SEG CCu7
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CSRJIHBO,RPO4/S 6 DSKLS CT° 2@ MACYIL 30(1046) 10-NOV-?7 11:48 PAGE 48
CZRIHB.PILI 10-NOV-77 11:36 HARDWARE REGISTER BIT DEFINITIONS SEC 0048

Sgig .SBTTL HARDWARE REGISTER BIT DEFINITICNS

2220
eeel ;RH11 REGISTERS
2eee
2eel
eaaH ; WORD COUNT REGISTER (RHWC)
22es iEACH BIT 1S CALLED BY BIT NUMBER
2eek
2ee?
ceces
2e29 ; BUS RDDRESS REGISTER (RHBR)
Sgg? ;ERCH BIT IS CALLED BY BIT NUMBER

eede
ee33
sgg: CONTROL AND STATUS REGISTER 2 (RHCS2)

2236 000001 usi= 1 :UNIT SELECT (BIT #0)
2e3? 000002 use= 4 ;UNIT SELECT (BIT sl)
2238 000004 UsHy= 4 (UNIT SELECT (BIT #2) _
ce39 000010 BRI= 10 ; BUS_ADDRESS INCREMENT INHIBIT (BIT %3,
2240 000020 PART= 20 ; INVERT PARITY ON MASS BUS TO EVEN (BIT 4.
2eHl 000040 CLR= 40 ;CLEQR (BIT »5)
2ede 01 IR= 100 ; INPUT READY (BIT 86b)
2e43 000200 OR= 200 ;OUTPUT READY (BIT #7)
2244 000400 MPE= 400 iMASS BUS PARITY ERROR (BIT 8.
2e4s 0010090 MXF= 1000 ‘MISSED TRANSFER ERROR (BIT 3,
2246 002000 PGE= 2000 :PROGRAM ERROR (BIT #10)
2247 004000 NEM= 4000 iNON EXISTANT MEMORY (BIT #11)
2248 010000 NED= 10000 :NON EXISTANT DRIVE (BIT w12}
ce49 020000 UPE= 20000 ‘UNIBUS PARITY ERROR (BIT %13
2ec0 040000 WCE= 40000 'WRITE CHECK ERROR (BIT #14:
Sggé 100000 DLT= 100000 ;DATA LATE (BIT #i5)

2¢53 ;DATA BUFFER REGISTER (RHDB)
ze54 {EACH BIT IS CALLED Br BIT NUMBER



ZRIHBO,RPOM-S & DSKLS CTRLR2
ZRINB. P11 10-NOV-77 11:36

2255
2256
2e57
2258
2259
2260
2061 000001
2262 000100
2263 000200
2264 000400
2265 001000
2266 002000
2267 004000
2268 020000
2269 040000
2270 1006000
2271
2272 .
273
2274 000001
2275 000002
2876 000004
2277 060010
2278 000020
2279 000040
2280 000100
2281 000200
22 600400
2283 001000
2284 200
2285 004000
228t 010000
2287 020000
2288 040000
2289 100000
2290
2291
2232 000001
2293 000002
2e94 000004
2295 000010
o2 000020
2287 000040
2298 000100
2248 00G200
2300 000400
2301 001000
£302 022000
23203 004000
2204 010050
2208 020000
2306 040000
2307 10000C

KO4
MACY11l 30(1046) 10-NOV-?77 11:48 PAGE 49

HARDWARE REGISTER BIT DEFINITIONS

;RPO4 REGISTERS

:CONTROL AND STATUS | REGISTER. (800)

GO= 1 ;G0 (BIT #0)
1E= 100 : INTERRUPT ENRBLE (BIT #6)
RDY= 200 'READY (BIY
Alb= 400 :HIGH ORDER uuxaus BITS (BIT #8;
R17= 1000 :HIGH ORDER UNIBUS BITS (BIT %9,
PSEL= 2000 :PORT SELECT (BIT #190)
DVA= 4000 ‘DEVICE AVAILABLE (BIT #11)
MCPE= 20000 ;nnssauss PARITY ERROR (BIT #13,
TRE = 40000 : TRANSFER ERROR (BIT #14)
SC= 100000 'SPECIAL CONDITION (BIT 815,

:STATUS REGISTER (RHDS1) (#0!)

DFS= 1 :DRIVE FORWARD S“/SEC. (BIT #0)
DFF20= 2 :DRIVE FORWARD 20" /SEC. (BIT #])
DIGB= 4 :DRIVE TO INNER GAVRD BAND (BIT #2.
GRV= 10 ;GO _REVERSE (BIT #3)
OLb4= 20 :DIFFERENCE LESS THAN 64 (BIT a4
DEl= 40 :DIFFERENCE EQUALS 1 (BIT #S,
3 100 :VOLUME VALID (BIT #6)
DRY= 200 :DRIVE RERDY (BIT #7)
DPR= 400 :DRIVE PRESENT (BIT #8)
PROG= 1000 : PROGRAMABLE (BIT #9)
LST= 2000 :LAST SECTOR TRANSFERRED (BIT #10)
WRL= 4000 'WRITE LOCK (BIT #1])
MOL = 10000 :MEDIUM ON-LINE (BIT s12° A
PIP= 20000 :POSITIONING OPERATION IN PROGRESS (BIT i3
ERR= 40000 :COMPOSIT ERROR. (BIT #14)
ATA= 106000 "ATTENTION ACTIVE (BIT %15

.ERROR REGISTER %01 (RHER1, (802)
tLF= 1 :ILLEGAL FUNCTION (BIT s0)
ILR= 2 "ILLEGAL REGISTER (BIT ui)
RMR= 4 ‘REGISTER MODIFICATION REFUSED .8IT s2.
PAR= 10 ‘PARITY ERROR (BIT #3)
FER= 20 ‘FORMAT ERROR (BIT #4)
WCF = 40 SURITE CLOCK FRIL (BIT %)
ECH= 100 ‘ECC HARD ERROR (BIT #6)
HCE= 200 HERDER COMPARE ERROR (BIT 7,
HCRC= 400 :HEADER CRC ERROR (BIT #8)
ACE = 1000 RDDRESS OVERFLOW ERROR (BIT #9)
IRE= 2000 ; INVALID ROORESS ERROR (BIT #10)
WLE= 4000 :WRITE LOCK ERROR (BIT sil)
OTE= 10000 'DRIVE TIMING ERROR (BIT #12)
OPI= 20000 :OPERATION INCOMPLETE (BIT 813
UNS= 40000 :DRIVE UNSRFE (BIT #l4)
OCk= 100006 :DATA CHECK ERROR (BIT 15

:MAINTRINABILITY REGISTER (RHMR) (803}

SEG 0CH49
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0 TPOH'Srb DSKLS CTRLR2 MACYLil 30(1046) 10-NOV-77 11:48 PRAGE SO
P11 10-NOV-77 11:36 HRRDWARE REGISTER BIT DEFINITIONS

000001 DMD= 1 ;OIRGINOSTIC MODE (BIT #0)
000002 MCLK= 2 iMAINTRINARBILITY CLOCK (BIT sl)
000004 MINX= 4 ;MRINTAINARBILITY INDEX (BIT #2)
000010 MSTCK= 10 ;MAINTAINABILITY SECTOR CLOCK (BIT #3,
000020 MRD= c0 ;MAINTAINABILITY READ (BIT s4)
000040 MWR= 40 ;MAINTAINABILITY WRITE (BIT S,
000200 DENVL= 200 ;DATR ENVELOPE (BIT 87)
000400 ZER= 400 ; ZERO DETECT (BIT 8)
001000 DTSY= 1000 ;MAINTRINABILITY SYNC DETECTECD (BIT #9:

{ATTENTION SUMMARY PSEUDO-REGISTER (RHRS) (s04)

00000 AT0= i ;DEVICE O (BIT #0)
0ceoo2 AT]l= 4 ;OEVICE 1 (BIT a1,
000004 AT2= Y ;OEVICE 2 (BIT s2)
000010 AT3= 10 ;OEVICE 3 (BIT #3)
000020 AT4= 20 ;DEVICE 4 (BIT #4)
000040 ATS= 40 ;DEVICE S (BIT #5)
020100 ATE= 100 ;DEVICE & (BIT s6)
00Ge00 AT?= 200 ;DEVICE 7 (BIT 87,

;DESIRED SECTOR./TRACK ADDRESS REGISTER (RHDST) (#1)
;EACH BIT IS CALLED By BIT NUMBER

;DRIVE TYPE REG RISTER (
;ERCH BIT IS CALLED BY

; LOOK-AHEAD REGISTER (RHLRA) (#07)

000001 EXTl= 1 ;EXTENSION 1 (BIT sQ)
000002 EXTe= 2 ;EXTENSION 2 (BIT sl)
000004 EXT4= Y ;EXTENSION 3 (BIT #2)
000010 EXT10= 10 ;EXTENSION 4 (BIT 83)
000020 £X720= 20 JEXTENSION S (BIT s4)
000040 EXT40= 40 ,EXTENEION 6_(BIT 85) -
000100 SCl= 100 ECTOR COUNT FIELD O (Bl &)
000200 SCe= 200 ; SECTOR COUNT FIELD 1 (BII #7)

0400 SCu4= 400 ;SECTOR COUNT FIELD 2 (BIT #8)
001000 SC10= 1000 ;SECTOR COUNT FIELD 3 (BI1 89)
002000 SC20= 000 ;SECTOR _COUNT FIELD 4 (BIT «10)
oo400C TRK1= 4000 ; TRRCK FIELD 1 (BIT 811)
010000 TRK2= 10000 ; TRACK FIELD 2 (BIT #l12)
020000 TRK4= 20000 ; TRACK FIELD 3 (BIT #13)
0400C0 TRK10= 40000 ; TRACK FIELD 4 (BIT #l¥)
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000001

010000
08000
10000

DEBRRA
000004

3AB8AR
0Co0o40

000200
0C2000

10888

MO4
MRCYLl 30(i046) 10-NOV-77 11:48 PRGE 51

HARDWARE REGISTER BIT DEFINITIONS

TRK20= 100000 ; TRACK

;ERROR REGISTER #2 (RHER2) (#10)

FIELD S (BIT 815,

Weus 1 .WRITE CURRENT UNSRFE (BIT #0)
CSF= 2 ' CURRENT SINK FAILURE (BIT #1)
Wau= 4 {WRITE SELECT UNGAFE (BIT #2)
cdlz 10 ' CURRENT SWITCH UNSAFE (BIT #3)
MSE= 20 MOTOR SEQUENCE ERROR (BIT w4}
T0F= 40 ! TRANST TECTOR FAILURE (BIT S,
TUF= 100 i TRANGITIONS UNSAFE (81T 86)
FEN= 200 'FAIL ENRBLED (BIT #7)
WRU= 400 'WRITE RERDY UNSAFE (BIT #8)
MHS= 1000 'MULTIPLE HERD SELECT (BIT 9,
NHG= 2000 'NO HEAD SELECTION (GIT #10)
IXE= <000 ' INDEX ERROR (BIT #11)
Vu30= 10000 ' 30VOLT UNSAFE (BIT #12)
pLU=" 20000 iP.0 UNSAFE (BIT ¥i3)
ACU= 100000 ' AEUNSAPE (BIT #15)

.OFFSET REGISTER (RHOF) (#11)

F25= .OFFSET 25 MICRQ INCHES (BT 0)
Fegs 3 ;8FF§ET B8 MIERY {NGHE2 (BiT 30)

OF{00= OFFSET 100 MICRO INCHES (BIT ¥2)
- ; )

BFEBB: A8 :QFFeET 88 DIGRS INGHER (BIT &)
OF800= 40 'OFFSET 800 MICRO INCHES (BIT &S)

OFREV= 200 .OFFSET NEGATIVE (REVERSE) (BIT #7,
HCl= 2000 ' HEADER COMPARE INHIBIT (BIT #10)
§CI=,_ 4000 ERROR CORRECTION CODE INKIBIT (BIT il
nt22= 106000 'FORMAT BIT (BIT #i2

.DESIRED CYLINDER ADDRESS (RHCA) (#12)
'EACH BIT 1S CALLED BY BIT NUMBER.

; CURRENT CYLINDER RDDRESS (RHCC) (#13)
;ERCH BIT IS CALLED BY BIT NUMBER

R (RHSN) (#l4)
NUMBER—
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CZRIMB.P11 " 10-NOV-77 11:36 HARDWARE REGISTER BIT DEFINITIONS SEG 0052

2423
2424
2425
242k :ERROR REGISTER 803 (RHER3) (#15)

2428 000001 PSU= 1 ;PACK SPEED UNSAFE (BIT 40)
2429 006002 vOF= 2 'VELOCITY UNSAFE (BIT #1)
2430 000010 UWR= 10 :ANY UNSAFE EXCEPT READ/WRITE (BIT #3)
2431 000020 PREz 20 iDISK PACK ROTATION ERROR (BIT %4,
2432 000040 ACLz 40 AC LOW (BIT #5)
2433 000100 DCL= 100 :DC LOW (BIT #6)
2434 040000 SKI= 40000 SEEK INCOMPLETE (BIT #14)
2435 100200 oCYL= 100000 :OFF CYLINDER (BIT #15)

2437 :ECC POSITION REGISTER (RHEC1) (#16)
2438 :EACH BIT IS CALLED BY BIT NUMBER

2440
2481
2442
o443
2444 ;ECC PATTERN REGISTER (RHEC2) (#17)
2445 ;EACH BIT IS CALLED BY BIT NUMBER
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g-?ov-77 11:48_ PAGE S3RPOY/S.'6 DSKLS CTRLRZ MARCYL1l 30(1046)
GISTER BIT DEFINITIONS SEQ 00cS3

0 1
Pl 10-NOV-77 11:36 HRRDWARE R

.SBTTL REGISTER RDDRESSES

;RPO4/5/6 VECTOR RDDRESS

014744 000254 RPVEC: 254 ;RPO4/S/6 VECTOR RADDRESS

;NOTE: THE CONTENTS OF THESE LOCATICNS WILL BE DIFFRENT
; IF _THE "CHANGE BASE ADDRESSTM ROUTINE IS USED.
; THIS ROUTINE STARTS AT LOCATION TAGGED "BASECHTM

014746 176722 RHDB: 176722 ; DATA BUFFER
014750 176702 RHWC: 176702 ;WORD COUNT
014782 176704 RHBA: 176704 :BUS_ADDRESS
0143254 176710 RHCS2: 176710 :CONTROL AND STATUS
014756 176700 RHCS1 176700 ,CO TROL AND STATUS 1 SEE NOTE ABOVE
014760 176714 RHER] 176714 ;ERROR #1 SEE NOTE_ARBOVE
014762 1767 RHDST 176706 'DESIRED SECTOR / TRACK ADDRESS
014764 176740 RHER2: 176740 ,E ROR L
0i4766 176732 RHOF : 176732 ;OFFSET
014770 176734 RHCR: 176734 :DESIRED CYLINDER ADDRESS
Q14772 (76742 RHER3: 176742 ;ERROR 83
Qiv774 176716 RHRS : 176716 SATTENTION SUHHRRY SEE NOTE RBOVE
01M776 176724 RHMR : 176724 :MAINTAINRBILITY
01s000 176712 RHDSL: 176712 DRIVE §YQTUS
015002 176726 RHDT: 176726 i DRIVE
015004 176730 RHSN: 176730 : SERIAL HBER SEE NOTE ARBOVE
015006 176744 RHECLl: 176744 :ECC POSITION
015010 176746 RHEC2: 176746 !ECC PATTERN
0150i2 176720 RHLA: 176720 :LOOK _AHEAD
015014 176736 RHCC: 176736 : CURRENT CYLINDER ADDRESS

;ADDITIONAL REGISTERS LOCATED IN THE RH70 CONTROLLER

0l6 176752 RHCS3: 176752 ; CONTROL AND STATUS REG 83
020 176750 RHBRE: 176750 :BUS ADDRESS EXTENSION REGISTER
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CIRJHBO,RPO4-S -6 DSKLS CTRLRZ MACY11 30(1046) 10-NOV-77 11:48 PAGE S4
CZRIMB.P11L 10 NOV-77 11:36 REGISTER RDDRESSES SEG 00cS4

2491
2492 ; THE FOLLOWING LOCRTIONS ARE RES RVEE FOR REGISTER SAVES
2493 ;ANY TIME THERE IS AN ERROR ALL ? WILL BE FILLED
o4y SONLY SOME MAY BE PRINTED BUT ALL WILL BE FILLED TRUE
g:gg :FOR THE TIME JUST RFTER THE “ERROR" ERROR COMMAND

e497 015022 000000 08 0 ;ORTR BUFFER
2488 015024 000000 WC 0 :WORD COUNT
2499 015026 000000 0 ;BUS_ADDRESS
ggg? 015030 000000 cse 0 ;CONTROL AND STATUS 2

5208 1 Col NTROL AND STATUS 15200 81283 BR8308 (Rl B { ERROR
2505 015036 000000 DST 0 OESIRED SECTOR/TRRCK RDDRESS
cS06 015040 000000 ER2 0 ,E ROR_s2

5508 QiS0us 00000 chi 0 £5Theo ovi1noek Aooess5209 81284 0 ER3: 0 Bl
2510 015050 000000 RS 0 QTTENTION SUMMRRY
2511 015052 000000 MR 0 iMAINTRINABILITY
esle 015054 00 DSl o} DR{&E TATUS
eS13 0150S6 00 D 0 YPE
eSiy 015060 000000 SN 0 ; SERIAL NUMBER
2S1S 015062 000000 ECI g {ECC POSITION
2516 015064 000000 eEce 0 ECC PQTTERN
2517 015066 000000 LA 0 t RAHERD
Sé}g Q1S0?0 300000 cc 0 URRENT CYLINDER RDORESS

esac



CSRJHBO,RPO4-S & DSKRLS CTRLRZ MACYLl 30(104 10-NOV-77
CORINB.PLL 10-NOV-77 11:36 REGIS ER ADDRESSES

2521
2522
2523
2524

015072 000010 UNITS: .BLKW B.
2626 0151i2 000000 UNIT: .WORD O
ggsg 015114 000000 NOUNIT: .WORD O

gggg 015116 000000 NUNIT: .WORD O

2531 015120 000000 SELECT: .WORD O
gggg 015i22 00CO00 UNITSL: .WORD O

gggg 015124 000000 ERFLGS: O

2536 01512 000000 SAVDT: O
2537
2538
2639 GI15:30 000000 SAVSN: O
2640
2S4]
2642
gg:g 015132 000000 PCJSR: O

2645 0IS!134 000000 ATTENT: O
Séfié 0158136 000COC TOTALAT: 0

Sé:g 015140 9200000 TMPILL: O

2650 01Si42 000000 TSECC: O
255]
2552
2553
2654 01S144 000000 TESDTE: O
255¢
2EEE
2E57

01514 200000 TRGDTE: O

DOS
11:¥8 PARGE SS

SEG CoOce

;FLAGS AND INTERNAL PROGRAM CONTROL WORDS

WITH -1

PRESENT

THIS IS FILLED
ST

T8;IQCK OF UNIT UNOER TEST

cA
CcT

N IF THERE RRE MORE

EE UNIT TO BE SELECTED

USED TO DE
: THAN ONE U
ALL_ONES IN
:UNIT NO. SE

; ERROR FLAG

- ;SAVE DRIVE TYPE REGISTER
:FOR COHPRRISON IN CRIVE CLEAR TEST
;AND RH_INIT TEST
:SAVE SERIAL NUMBER REGISTER

-, :FOR COMPARISON IN DRIVE CLEAR TEST
{AND RH INIT TEST

;SAVE PC OF JSR WHICH GRAVE THE EPROR

;ATTENTION BIT FOR PRESENT UNIT
:TOTAL ATTENTION BITS

: TEMPORARY ILLEGAL FUNCTION

:FLAG TO SAY IF_ECC TEST OR NOT
'WHEN =177777 1T 1S AN ECC TEST
'WHEN =017 IS NOT AN ECC TEST

;FLAG TO SAY IF DRIVE TIMING CRROR OR NC”
IWHEN = 177777 1T ISA DTE TEST

LE
TE
NI
P

ER
I7
Bl
LE

‘WHEN = 0 IT IS NOT R DTE TEST

: TEMPORARY TAHG USED IN DRIVE TIMING
;ERROR TEST
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CZRIMB. P11 10-NOV-77 11:36 REGISTER RDDRESSES SEG 00ce

2561
2562
ggga ;FUNCTION EQURTES

2s6s : TRBLE OF COMMAND FUNCTIONS FOR RHCS1
sggg {THEN “GO” BIT HAS TO BE SET

2568 015150 FUTRBL:
2569 015150 000000 NOPERA: 0 ;NO OPERATION
2570 015152 000002 UNLORD: @2 JUNLORD (STAND BY)
2571 015154 000006 RECALI: b ;RECQLIBRQTE
2572 015156 000010 OCLERR: 10 ;ORIVE CLERR
2573 015160 0000ie RELERS: 12 ;RELEASE (DUAL-PORT OPERATION)
2574 (0lS16e 30 SERCH: 30 : SEARCH_COMMAND
2575 015164 0000S0 WRCHEK: S0 iWRITE CHECK DATA
2576 015166 0000Se WRCHOT: S@2 'WRITE CHECK HERDER AND DRTA
2577 0151?70 000060 WRIDAT: &0 iWRITE DAT
2578 015172 000062 WRIFOR: b2 iWRITE HEQDER AND DATR (FORMAT
2579 015174 000070 RERDAT: 70 ;READ DATA
2580 015176 000072 REFOR: 72 ;READ HERDER AND DATA
2581 015200 000004 SEECOM: Y4 s SEEK_COMMAND
2582 015202 000014 OFSETC: 1Y {OFFSET COMMAND
2583 015204 6 RETCL: 16 iRETURNTO CENTERLINE
2584 015206 000022 PKACK: 22 PACK ACKNOWLEDGE
2585 015210 000020 RERDIN: 20 {READ IN
ggg% 015212 000000 ILLEGL: .WORD :COMPUTED ILLEGAL FUNCTION

2588
2589
2590 ;:DRTA BUFFER FOR RERD WRITE
SEQI

2593 015220 000422 WRFROM: .BLKW 274, ;WRITE FROM_THIS BUFFER
gggg Olect4 000422 REINTO: .BLKW 274. iREAD INTO THIS BUFFER

$36
2597 017330 000000 JSTNM: O ; TEST _NUMBER
2598 017332 000000 FIRST: O {1F 2ERO WILL TYPE HERDER
sggg ;IF ONES WILL NOT TYPE HERDER

2601 017334 000000 RH70: 0 ;FLRG = 1 FOR RH70 CONTROLLER
c2eoe iFLRG = 0 FOR RH1!
2603
24)
260S
2606
ce0? ; TRBLE FOR ATTENTION BITS
gggg JATTENTION TRBLE

2610 017336 001 0ce 004 RTARBLE: .BYTE 1,2,4,10,20.40,100,200
2éll 017341 010 0z0 040
2ele 017344 100



FOS
SRJHBO,RPO4/S-b DSKLS CTRLR2 MACY1l 30(1046) 10-NOV-77 11:48 PAGE S7

CIRINB. P11 10-NOV-=-27 11:36 REGISTER ADDRESSES

2613
2614 .SBTTL
2618 .SBTTL #%%PROGRAM SETUP & SETUP TESTSx#»
ggig .SBTTL

2618 017346 012737 1777?77 015120 BEGIN2: MOV 8-, J8SELECT sSELECT UNIT
2619 017354 000402 BR START
2620 01735 00S03T 015120 BEGIN: CLR JuSELECT ;D0 NOT SELECT UNIT
ebel s NORMAL RUN
2622
2623 017362 START:
26 017362 00000S RESET
2625

5658
2628 017604 012737 000000 177776 STARTA: MOV $0,PS :SET PROCESSOR STATUS T0 O
26e9 O0176l2 0127?77 087302 175124 MOV lRfivECT JdRPVEC ;THIS IS FOR UNTIMELY DRIVE INTERRUPTS
2630 017620 004737 060346 JSR PC, a8STKINT SINITIALIZE TTY KEYBOARD
2631 017624 005737 017332 I5T JsF IRST :1S THIS FIRST TIME ROUND
2632 017630 001001 BNE 18 :DON'T TYPE HERDER IF NOT
5233 017632 000402 B8R 2s : TYPE HERDER IF SO

gggg 017634 000137 020662 18: JMP J8SND1 !

263”7 01740 2 ¥
2638

ngé 020662 LCle737 1727777 017332 SND!: MOy 8-1,d8FIRST sNEXT TIME DO NOT GIVE HERDER

2643
2644 020720 032777 010000 160212 RH70CK: PIT #SW12, ISWR :LOOK TO SEE IF USING RH70
2645 020726 001403 BEQ 3% ‘IF SWl2 = 0, SKIP NEXT
gg:g 020730 012737 000001 017334 MOV 81, 38RH70 :IF SW12 = 1. CU IS AN RH7O

2648 020736 005737 015120 3%: 157 JWSELECT ;200 START?
2649 021016 108412 RDOCT
2650 021020 042716 177770 BIC 8177770, (SP) :ONLY KEEP LRST 3 BITS
2651 021024 011637 015112 MOV (SP), au(NIT :SAVE UNIT TO BE TESTED
gggg 021030 012e37 015122 MUV «SP)3, QMUNITSL :SAVE UNIT TO BE TESTED

2654
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SSRIHE. P11 10-NOV-77 11:36 ET VALUE FOR SOF TWARE SWITCH REGISTER

2656
2657 021044 015705 C01000 MOV #STACK, SP ;SET UP STACK POINTER
2658 021056 012737 0Oelgle 000030 MOV sREGSA] , auervvec ERROR VECTOR SO THAT
2659 ' NO REGISTERS ARE SAVED
2660 021064 012737 021112 000004 MOV 823, INERRVEC 'SET UP FOR BUS TIHEOUT
266l 021072 012700 000024 MOV 824 RO : THERE ARE 24 REG TO TEST
26b2 021076 012701 014746 MOV sRHOB R :R1 NOW HAS RDDR OF ADOR OF FIRST REG.
2663 021102 013102 18: . MOV J(RIH$,R2 :READ HRRDHRRE REG.
2664 021104 005300 DEC RO :COUNT DOWN
2665 021106 001375 BNE 18 "BRANCH IF 24 NOT DONE
2666 021110 000454 B8R 3s :BRANCH IF 24 DONE
2667 Q02llie 012737 000006 000004 2$: MOV osanvec+a acsnnvtc Rssrone TRAP CATCHER
2668 021120 0822626 CMP (SP)+ (SP}+ CLéan
2669 021122 016137 177776 001200 MOV -alnxi srnpx srons FRILING REG_ADDR
2670 021130 104015 ERROR 15 'REGISTER NON EXISTANT
2671 021132 032777 020000 160000 817 csuxa,asun JINWIBIT ERROR PRINTOUT 2
2672 021140 001036 BNE 4§ ‘BRANCH IF YES
nga 021226 012746 000204 MOV 8RDDMOD, -(SP) :GET RERDY TO TYPE STARTING ADDRESS

2675 ;OF “CHANGE OF BARSE RDDRESSTM ROUTINE
2676 021232 104402 TYPOC
2677 021234 000086G HAL T srop TO FORCE THE RESTART!
gg;g 021236 000137 O0O44SED ys: IMP JeSEOP :GO TO END OF PROGRAM ----==------m---

2680 021242 012737 021316 000004 3§: MOV $TRP, 384 ; INITIALIZE VECTOR
2681 021250 00S737 015020 7ST JRHBRE : ADDRESS RPBRE (RH11/RH70")
2682 021254 005237 017334 INC J8RH?0 :FOUND AN RH70
2683 021314 000420 BR RTN :SET MASK AND GET oOUT
2584 021316 005726 TRP: 157 (gP)+ noananzs THE
2685 021320 005726 787 (5P : STACK
2686 021356 012737 061606 000030 RTN: MOV ussnnon INEMTVEC:RESTORE ERROR VECTOR
2687 150 THAT REGISTERS ARE SAVEL
gggg 0213e4 012737 000006 000004 MOV WERRVEC+2, JERRVEC;RESTORE TRAP CATCHER
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10-NOV-77 11:48 PAGE

REFERENCE ERCH REGISTER

MOV 8STACK,SP

8k RETOGBTET
2001?
. WORD 0

SISUY

ngv QuRHAS R
MOV -1,3R]
MOV an1 ' 98$BODAT
TETB géoonr
CLR GODAT
MOV Rl.a.REuQDR

ERROR |

59

:RESET STACK

; TEST BITS IN REGISTER
JONLY THESE BITS ARE TEST READ/WRITE
{ADDRESS OF REG. BEING TESTED
JIN CSRR;CT DATA RE IVED
{RETU C BLT3 ROU

1872 £RRE RRaS" SURBRISED!
:TEST DATA

: GOOD DATA
;FAILING REG. RHQS

: RHAS DOE? NOT CtE
iWITH ONEE MOVEC IN'O 1T

SEG 0CtES
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060346

020000

014774
014754

000010
014760

1722777

018136

018137

022264

020000

0e2eeee

O44560

Qo0o01c
015072
1272277

018072

172414
024020

020020

MACYL1l 30(1046)
13

187372

187232

172434

172424

4s:

18:

38:

XE2:
2s:

38:

4s:

I0S
p10-NOV-?27 11:48 PAGE 60

PARTIAL TEST OF RHAS FOR UNIT NUMBERS PRESENT SEG DCEC

RESET :START WITH AN INIT
SR PC, 38STKINT SINITILIZE TTY KE'YBORRD

817 8SW13, ISWR : INHIBIT ERROR TYPEOUT ~
BNE 4§ 'SKIP NEXT IF SO
MOV J8RHAS R1 ‘Rl HAS ADDR. OF RHAS
MOV J8RHCS2,R2 :R2 MRS ADDR. OF RHCS2
CLR JR2 : CLEAR RHCS2
MOV 88. ,RO : COUNT
MOV J8RHER] ,RY ‘R4 HAS ADDR. OF RHER!

MOV 8-1,dRY :MOVE ERRORS INTO RHERI
INC JR2 : INCREMENT UNIT NO.
DEC RO : COUNT
BNE 18 'BRANCH IF 8 NOT DONE
MOVB OR1,I8TOTALAT :SAVE TOTAL RTTENTION

‘USED IN DRIVE CLEAR TEST
CLRB JRTOTALAT+] :CLERR UPPER BYTE
TSTB JR1 *TEST FOR ANY DRIVES PRESENT i

BEQ S :NONE RESPONDING - TYPE THE MESSAGE
IMP XE2 :SOME THERE - GO FILL "UNITS" TRBLE

BIT #SW13, ISWR : INHIBIT ERROR TYPE OUT?
BEQ 33 :*NO DRIVES" MESSAGE IF NO
IMP SELTST CHECK FOR SELECTED UNIT START AND LOAD

'“UNITS” TRBLE WITH DESIRED DRIVE IF SO

IMP JuSEOP $GO OUT===mmmsmmmem e ,

;#SET UP UNITS TRBLE

MOV #8. RO : COUNTER
MOV sUNE TS, R3 :POINTER .
MOV 8-1, (R3,+ 'PRESET BLOCK TO ALL UNES
DEC RO *COUNT
BNE 33 :BRANCH IF 8 NOT DONE
MOV SUNITS,R3 *POINTER
CLR RS
CLR JSNOUNIT :NO. OF UNITS PRESENT
MOV 88. ,R0 :COUNTER
MOV JR1. 89S TMPO : TEMPORARY STORAGE
ROR QsSMPO :SET CARRRY IF ONE IN 0 BIT

BCC 5§
MOV RS, JRHCS2 : INSERT UNIT NUMBER
CMP 824020, JRHDT 115 THIS A DUAL PORT RPOY4 *
BEQ X :TYPE DRIVE NO. IF SO
CHP 820020, JRHDT :1S THIS R SINGLE PORT RPOM °
BEG 63 :TYPE DRIVE NO.IF YES



JUS
RIHBO,RPOM-5.6 DSKLS CTRLRZ MACY1l 30(1046) 10-NOV-?7 11:48 PRGE bl
RIHB.P11 10-NOV-77 11:36 4 TEST FOR DRIVES PRESENT USING RHAS AND RHCS2

2773 022360 022777 024021 172414 ) ¥24021,3RHDT ;IS THIS A DUAL PORT RPOS ?
8774 Deo366 001473 BEQ 6$ ' TYPE UNIT No. ouT
3775 00370 022777 020021 172404 CHP $20021,3RHDT IS THISA SINGLE PORT RPQS 2
26 022376 0DI46? BEQ &S 'TYPE UNIT NO. IF SO

{

5258 p22400 022777 024022 172374 cHP 424022, 3RHDT ;1S _THIS A DUAL PORT RPOG 7
8779 025406 001463 BEQ &S 'TYPE THE NO IF SO
5780 0cowi0 022727 020022 172364 CHP 820022, 3RHDT :1S THIS A SINGLE PORT RPOG ?
2781 022416 001457 8EQ 6$ ' TYPE THE NO IF SO

2783
5~34 ¥NO...IT'S NOT AN RPO4/RPOS/RPO6 DEVICE
gr8s ‘%50 TYPE QUT THE DEVICE TYPE

2787 (022446 010546 MOV RS, - (SP) .GET READY TO TYPE UNIT NUMBER
788 022450 10440S TYPDS

789 022474 017746 172302 MOV aRHDT, - (SP) :GET READY TO TYPE RHDT
790 022500 104402 TYPOC
791 022554 000407 BR Ss :NO RPO4/5/6 FOUND SO BRANCH

792 022556 010523 6S: MOV RS, (R3)+
793 022560 104401 001223 TYPE SCRLF
794 022564 010546 MOV hs -(SP) :PUT DRIVE NO. ON STACK
795 022566 10440S TYPDS :TYPE DRIVE NO.

g;gg 022570 005237 015114 INC JENOUNIT SINCR TOTAL NO. OF UNITS

2798 022574 005205 5§ INC RS : *RHCS2’ UNIT RODRESS
2799 (022576 005300 DEC RO :DRIVE COUNTER DOWN ONE
5389 022600 001252 BNE 4s :TEST AND DO NEXT UNIT IF 8 NOT DONE

2802 022602 013737 015072 01112 MOV JSUNITS, UNIT :SET UNIT NO. TO rrnsr ONE FOUND-OR O
2803 022610 013737 01114 015116 MOV SsNOUNTY, QsNUNIT' ~.SAVE NO. OF UNITS
2804 022616 005337 015116 DEC JENUNIT sIE NUNIT = O THEN ONLY ONE UNIT
gggg :IF NUNIT > O THEN MORE THAN ONE UNIT

807 D22e22 0O0S737 015120 SELTST: TST QUSELECT :STARTING ADDRESS 200 ?
2808 022e3C Ci3737 016122 015112 MGV JSUNITSL,asUNIT :CHANGE UNIT NUMBER TO SELECTED CNE



KOS
CZRIHBO, RPOM /S 6 osts CTRLR2 MACY1l 30(1046) _10-NOV-?7 11:48 PARGE 62
CIRINB. P11 10-NOV-77 11:36 T4 TEST FOR DRIVES PRESENT USING RHAS AND RHCS2 SEQ 0062

2812 022654 004737 045TEH JSR PC, 8CLDISK ;FILL _UNIT NO.
ggia 022660 005037 015134 CLR IsATTENT : CLEAR

Sgig ;#TEST FOR UNIT #0

2817 (022664 00S737 015112 ST QBUNIT ;IS UNIT 80 NEXT IN rns UNITS TABLE
2818 022670 001022 BNE 108 ;IF NOT, TEST THISU
2819 022672 012700 000041 MOY .41 RO : IF S0, 'CHECK THE Lono MEDIA LOCATION
2820 022676 122710 000011 CMPB 811, (RO) ‘WAS 15 AN RPOY4/5/6?
2821 27 001015 BNE 10 iNO. .. GO AHEAD AND TEST UNIT 0
2822 022704 005737 015120 TST JNSELECT iWAS UNIT 80 SELECTED?
2823 : (1E. uns IT A 210 START )
aeag 022710 001012 BNE 108 :IF 80...TEST UNIT 0

2826 *xncnsnenr THE UNITS “ABLE TO NEXT DRIVE (IF ANY,
Sggg 8 DECREMENT THE “NOUNITSTM PRESENT (TO BE TESTED)

2829 (022712 012700 015072 MOV SUNITS,RC ;LORD UNITS TABLE POINTER
2830 022716 005720 TST (RO + iSELECT THE NEXT UNIT IN THE TRBLE
2831 ; (DOUBLE INCREMENT THE POINTER)
2832 022720 022710 177777 CMP #-1, (RO) :1S THERE ANOTHER TRBLE ENTRY PRESENT °
2833 022724 001404 BEQ 108’ $IF NOT (LOC = -1) ...MUST USE UNI~ 80
2834 022726 011037 015ile MOV (RD), 3SUNIT ;SET_UP_TO BE THE UNIT UNDER TEST
2835 022732 005337 015114 DEC S8NOUNITS : DECREMENT BECAUSE UNIT #0 WON'T BE TESTEC
gggg 02273e 013700 018112 108: MOV dSUNIT, RO iRO CONTAINS THE UNIT UNDER TEST

2838
2839
2840 ; CLR J#RPO6 ;CLERR_RPO6 DEVICE TYPE FLAG
2841 : CHP #24022, aRHDT ounL PORT RPQ6
2842 : BEQ 2s YES...SET THE anc
2843 : cHP 820022, JRHDT SINGLE PORT RPOE °
2844 : BEQ 2% YES...SET FLAG
2845 : BR 33 'DON’7 3ET THE RPOB FLAG
gg:g :28: MOV #-1,38RPOB iSET THE FLAG

gg;g ;38 ;ASSUME THE NEXT UNIT IS AN RPOY

2850
2851 022742 116037 017336 015134 MOVB ATABLE(RO),38ATTENT ;SET APPROPRIATE RTTENTION BI~
2852 02300t {13796 O01Sl1e MOV SBUNIT, -(SP) FUNIT "NG. T0 STACK
ggga 023012 104408 TYPDS :TYPE DRIVE NO.

2855
2856

2859 023104 022777 024020 171670 CHP 824020, aRHDT ;DUAL PORT RPQ4 ?
2860 023112 001425 BEQ 4§ ;TYPE ASCII MSG OUT
28el 0222114 022777 020020 171660 CHP #20020, aRHDT ISINGLE PORT RPQY 7
gggg 023122 001421 BEQ 4$ :TYPE THE MESSARGE

2BE4 (023124 022777 024021 171650 cHP #24021, JRHDT ;DUAL PORT RPOS 7
€BeS 023132 001424 BEG c$ {TYPE THE MESSAGE



LOS
CIRJHBO,RPOM/S 6 DSKLS CTRLR2 MACYIL 30(1046) _10-NQV-77 11:48 PAGE 63
IZRIMB.PIL T10-NOV-77 11:36 s TYPE SERIAL NUMBER AND DRIVE TYPE SEG 0063

2866 023134 022777 020021 171640 cMP #20021,3RHOT ;SINGLE PORT RPQS ”
286~ 023132 COIN3O BEG 5§ ; TYPE THE MESSAGE

2869 023144 022777 024082 171630 CHP #24022,3RHOT ;DUAL PORT RPO6 ?
2870 023152 001443 BEQ 63 i TYPE THE MESSAGE
2871 023154 022777 020022 171620 CMP 820022, 3RHDT ;SINGLE_PORT RPO6 ?
2872 023162 001437 BEQ 68 :TYPE_IT OUT
2873 023164 000454 BR 18 'DRIVE_IS NOT RPO4/5/6 - SO
284 D0 NOT TYPE ANY MESSAGE OUT
cos

2876 ; ~SHOULD NEVER HAPPEN AT THIS PGINT
2877 'UNLESS DRIVE GOT SICK WHILE TESTING
2878 ;WAS IN PROGRESS
2879
2880 023166 4s:
2881 023222 0OO43S BR 18 ;SKIP NEXT ONES
2882 023224 Ss:
2883 023260 000416 BR 18 ;SKIP NEXT
2884 023262 6S:

2886 023316 005777 171462 18: 15T IRHSN ;READ SERIAL NO. AND DRIVE TYPE
2887 023322 005777 171454 TST ORHDT THESE_TWQ ARE TO HELP SCOPE LGOOPS
2888 023326 017737 171482 015130 MOV QRHSN, 98SAVSN (SAVE TO CHECK IF CLR RHCS2 BIT § CLEARS ANY BITS
2889 023334 CI7737 1714492 015126 MOV ORHDT,9#SAVDT :SAVE TO CHECK IF CLR RHCS2 BIT § CLEARS ANY BITS



MOS
C2RIHBO,RPO4-5.6 DSKLS CTRLRZ MACYll 39é1046) 10-NOV-77 11:48 PRGE &M
CZRINB.PLL 10-NOV-77 11:3b6 TYPE SERIARL NUMBER AND DRIVE TYPE SEG 00E4

2892 023352 004737 04S76M JSR PC, 38CLDISK ;GIVE INITILIZE
ggga 02336 032713 010000 BIT sMOL , 3R3 ; CHECK MOL IN RHDSI1

89S
896 023600 032713 010000 18: BIT #MOL , JR3 ;CHECK MOL IN RHDSI

Sggg 02304 001375 BNE 13 ;BRANCH IF MOL IS HIGH

2899



CZRJHBO, RPO4/S.'6 DSKLS CTRLR2
10-NOV-?77 11:36CIRIMB.

2901
2302
5903

N
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P
t
 
e
 
P
t
 
P
t
 
P
t
 
P
t
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L
W

2919

Pil

023706

023720

023724

023732

g
023746
023750

023752

023760

023766
023772
023774
023776

D24000

024042

024044

Oe404e

012706

004737

012777

013777

274730
0leebH4
ano0e3

052777

052737

004037
014750
015220
000023

115737

004037
016264

016537

104001

000207

C01000

04S76M

000001

015206

046456

000001

000100

046456

016311

046660

0s2770

014746

MACY11 30(1048)
Té

171044

171016

170776

016314

015245

04ES30

18:

2s:

NOS
10-NOV-77 11:48 PRARGE &5

CHECK MOL TO BE LOW

MOV #STACK, SP :RESET STACK

JSR PC, 38CLDISK ;INIT AND SET UP GENERAL REG.
:AND UNIT NUMBER

MOV #DMD, RHMR 'SET DIAGNOSTIC MODE

MOV WPKACK, JRHCS1 ;LOAD PACK ACKNOWLEDGE C MMAND INTG RHCSI

SAVE REGISTERS FOR COMPARISON AFTER GO
33R RC, 98SAVER : SAVE
RHWC rnon
REINTO 70
19. NUMBER OF REGISTERS SAVED

GIVE GO TO PACK ACKNOWLEDGE COMMAND
B1s #GO, SRHCS1 :GO TO PACK ACKNOWLEDGE COMMAND
CHANGE SAVED REGISTERS TO EXPECTED VALUES

Bis 8VV, IsREINT0+30 ;SAVED RHDS1

{AFTER GO HAS BEEN GIVEN TO PARCK ACKNOWLEDGE COMMRND
; SAVE REGISTERS AGRIN SO THRT COMPRRISONS CARN
:BE DONE
JSR RO, 3#SAVER : SAVE
RHWC : FROM
WRFROM
g, :NUMBER OF REGISTERS SAVED

;RS _UPPER BYTE OF RHARS CAN BE CHANGING INR [URL PORT
{OPERATION THE UPPER BYTE OF RHAS WILL BE SAVED AS IS
:SO THAT_THE COMPARES ARE ONLY VALID FOR THE LOWER BYTE
AoOve SSREINTO+25S, dsWRFROM+2S; SAVE UPPER RHRAS

COHPRRF REGISTERS BEFORE PACK ACKNOWLEDGE COMMAND
{WITH AFTER_GO
YR RO, 98COMPAR ; COMPRRE
REINTO :GOOD BUFFER
WRFROM :TEST BUFFER
19. : NUMBER
ig gsrgnn FOR ERROR

2% *RETURN FOR GOOD COMPARISON
MOV S8ERWORD, RS :GETTING READY TO INDEX
ADD RS, RS :DOUBLE ERROR WORD
MOY RHUC-2(RS),38REGADR;FRILING REGISTER ADDRESS

ERROR | IMPROPER REGISTER CHANGE
AFTER PACK RACKNOWLEDGE COMMAND
NITH GO_IS GIVEN

RTS PC {RETURN TO COMPARISION

SEG 00eS



CSRIHBO,RPOM-5 & DSKLS CTRLR2
CoRIMB. P11 10-NOV-77 11:36

MARCY1l 30(1046)

BO6
10-NOV-77 11:48 PRGE 66

.SBTTL

.SBTTL #x#DIRGNOSTIC CODE%##%
SBTTL

SEC 00es



CZRIHBO,RPO4/5/6 DSKLS CTRLR2
10-NOV-77 11:09CZRIMB. P12

2960
2%l

024176

Ge4e20c

000004

012777

01270S

013737
n1273?

012706

810235
00S71e

104042

013737

000040

014756

000004
024176

001000

045530

001176

COb
MARCY1l 30(1046) 10-NOV-7?? 11:48 PRGE &8

rxnor 4

kaouxn TESTS WILL ATTEMPT TO CRTCH TH?SS E?CS WHICH FAULT
IN ER SHOWN US WE MISSED IN YHE FIRsY PaRY OF THIS TEST

gs TE?T uxtL RS?ERTQ N THAT THE Q#E RH11 REGISTERS WIIL
RES CAUSE R NON-EXISTANT MEMORY ERROR WHEN ACCESSED

A “TSTTM INSRUCTION.

170626 MOV 8CLR, dRHCS2 :CLERR RH11 CONTROLLER

MOV 8RHCS1,RS :RS=LIST POINTER.

001176 MOV J8TIMOT,STMPC ;SAVE TIMEJLT VECTOR.
000004 MOV sE00, dntIMOT :SET VECTOR TO EOO

L00: MOV 8STACK, SP :SET STACK POINTER.

100: MOV :R2=RH11 ADDRESS.
MOV Ra thnoR
TST é) :DOES THE RM1l REGISTER RESPOND?

ADD ;UPDATE ADDRESS
cngs unusca :RT THE END OF LEGAL RH11 REGISTERS?

Ek 38 vgs GOTO 000.
EOQ: ERROR 42

000004 000: MOV §TMPO,d8TIMOT ;RESTORE TIMEOUT VECTOR.

SEG O0e?



D06
CCRIMBO,RPO4/S b DSKLS CTRLR2 MACYL11l 30(1046) 10-NOV-?7 11:48 PAGE 69
SIRIMB. P12 10-NOV-77 11:09 Tll BCTA LEGAL REGISTER RESPONSE TEST SEC J0es

2990



EOG
CZRIJMBO,RPO4 'S & DSKLS CTRLR2 MACYL1! SQE}OQB) 10-NOV-77 11:48_ PAGE 70
CIRINB. P12 10-NOV-77 11:09 BCTR LEGAL REGISTER RESPONSE TEST SEG 0069

299! .REM
2992 THE FOLLOWING &6 TESTS WILL TEST THE BYTE LOGIC FOR _THE RH1l REGISTERS
2993 NO RTTEMPT IS MADE TO DETERMINE IF ALL POSSIBLE DRTA PRTTERNS CAN BE
2934 ‘ LOADED, ONLY THAT THE RH11 HRARDWARE WILL ALLOW THE PROGRAM TO SELECTIVLY
gggg MANIPULATE BYTES USING THE FOLLOWING COMMANDS:

Sgg; 1). MOVE BYTE BOTH TO AND FROM THE WORD COUNT REGISTER

gggg 2). BIT SET INTO THE WORD COUNT REGISTER.

gggé 3). BIT CLEAR INTO THE WORD COUNT REGISTER.

3882 Oe24ee4 012777 000040 170Se2 MoV #CLR, dRHCS2 ;CLERR RH11 CONTROLLER

gggg 024232 012706 001000 MOV #STARCK, SP ; SET STACK POINTER.

3008 024236 013702 014750 MOV RHUWC , R2 ;R2=RH11 WC RDDRESS.
3010 024242 010237 045530 MOV R2, REGADR ;REGISTER ADDRESS TO REGADR FOR TYPING.
ggié O24e4e 012737 000377 001124 MOV 8377, SGDDAT ; SGDDAT=S/8B.

ggia O24eS4 00Ssole Lo2: CLR (R2) ;CLERR RHM11 WC.

3015 02425k 112712 000377 10e: MOvB 8377, (R2) ;SET WC TO LO BYTE.
38}% 024eb2 011237 001126 MOV (R2),SBODART ; SBODAT=ARCTURL WRS

30i8 024266 023737 001126 00lled cMP $BDDAT, SGDDART ; COMPARE RESULTS
ggég 024276 104044 ERROR 44 ,



C<RJIHBO,RPO4-S6 DSKLS _CTRLRR
10-NOV-77 11:09CZRJIHB. p12

024316

024324

024330
024334
024340

024346

0243S0

0o43s2

024356

024360

024364
024374

012777

012706

013702
010237
012737

00s012

00Se0e

112712

00S302

011237

023737
154044

Cooo40

001000

0147S0
045530
177400

000377

GGliee

goil12e

MARCY11l 30¢(
T1

170430

ocoltaw

O0lle4

f
u
r
—046)

L03:

103:

FO6
10-NOV-?77 11:48 _PAGE 71

BCTR MOVB LO BYTE TO WC

MOV

MoV

MoV

ROV
CLR

INC

MOVB

DEC

MOV

CHP
ERROR

8CLR, dRHCS? ;CLERR RH11 CONTROLLER

#STACK, SP ;SET STACK POINTER.

RHWC, R2 ;R2=RH11 WC HI BYTE RDDRESS.
R2, REGADR
81774900, SGDDRT ; SGDDAT=S/B.

(R2) ;CLEAR RH!1 WC.

R2 ;R2=H1 BYTE RDDRESS.

8377, (R2) :SET WC HI BYTE.

R2 ;R2=FULL WORD ADDRESS.

(R2), SBDDAT , SBODRT=ACTUAL.

SEDDQT,SGDDRT ; COMPRRE RESULTS.

SEG 0070



C<RJHBO,RPO4 S & DSKLS CTRLR2
CZRIHB.

3044
3048

pie

024414

sra LY-Fd

g24426
04432
024436

024444

024446
02uNS2

D24456

gou4e2
go4NTe

10-NOvV-77

012777

012706

012737

00s012

012712
18271e

8l1e37

023737
104045

11:09

Co0o0o40

001000

014750
Q45530
000377

000esSe
00012s

00l126

collee

MACY1l 3001046,
T13

17033¢2

oollz24

0olleH

LOM:

I104:

GO6
10-NOV-77 11:48 PRGE 72

BCTA MOVB HI BYTE TO WC

MOV

MoV

MOV
MOV
MOV

CLR

MoV
BISB

MOV

CMP
ERROR

#CLR,dRHCS2 :CLERR RH11 CONTROLLER

#STACK, SP :SET STRCK POINTER.

RHWC , R2 :R2=RH11 WC ADDRESS
R2, REGADR
8377, SGDDAT : SGDDAT=5/8.

(R2) :CLEAR RH1i WC.

8252, (R2) :SET UP WC
$125S, (R2) :D0 R BISB

(R2), SBDDAT : SBDDAT=WAS.

SEODRT,SGDDQT ; COMPARE RESULTS

SEG 0C71



HOG
CZRIJHBO,RPO4-S-6 DSKLS CTRLR2 MACYLl 30(1046) 10-NOV-?7 11:48 PAGE 73
CZRIMB.P12 10-NOV-T7 11:09 T14 BCTA BISB LO BYTE TO WC SEG 0072

3064

3065 024512 012777 000040 170234 MOV SCLR, JRHCS2 ;CLEAR RH11 CONTROLLER

Q67 024520 012706 001000 MOV #STACK, SP ;SET STACK POINTER.

3069 024524 013702 014750 MOV RHWC,R2 ;R2=RH11 WC ADDRESS.
3070 024530 010237 045530 MOV R2,KEGADR
3071 024834 012737 177900 00il24 MOV #1#7400, SGDOAT ; $GODAT=S/B.

/

3073 oavsuz 00s012 LOS: CLR (R2) ;CLEAR RH11 WC.

3826 D2YS44 005202 INC R2 ;R2 =HI BYTE.

3077 Q24s4e 112712 000125 MOVE %125, (R2) ;SET UP_RHI1 WC.
3078 024558 152712 000252 105: BISB #252, (R2) !80 A BISB.

¢

3080 024556 005302 DEC R2 ;R2=FULL WORD ADDRESS.

gggg 024560 011237 001126 MOV (R2), SBDDAT : SBODAT=WAS.

3084 (C2¥sed 023737 COL12e 001124 cHp $BODAT, $GDDAT ; COMPARE RESULTS.
306S CeugTMy 159045 EREIR 4S



C<RIHMBO,RPO4-S & DSKLS CTRLRZ
10-NOV-77 11:08CZRIHB.

O
O
V
O
0
0
O
N
o

I
N

 L
 W
i
y

m
p1e

ge4elH

024622

024626
024632
024636

O24644

g24e46

024652

024656

C24662
02wer2

012777

012706

013702

612537
00s01le

01271z

142712

011237

0e373?
134046

Cooo40

oci000

014750
Q45530
0002%2

000377

0001es

0Cllee

0ol126

MRCY11l 30(1046)
T1S

170132

00lieH

O0lle

LO6:

106:

10-NQ
BCTR B

MOV

MoV

MOV
MOV
MOV

CLR

MOV

BICB

MOV

cMP
ERROR

V-

IS

106
77 11:498 PRGE 74

B HI-BYTE TO uWC

8CLR, dRHCS2 ;CLERR RH11 CONTROLLER

#STARCK, SP ; SET STACK POINTER.

RHWC , R2 :R2=RH1]1 WC ADDRESS.
R2, REGADR
8252, $GODAT ; SGDDAT=S/8.

(R2) ;CLEAR RH11 WC.

8377, (R2) ;SET WC=0000377

8125, (R2) ;00 A BICB

(R2),$BDDAT ; SBDDAT=WAS.

gEDDQT,SGDDRY :COMPRRE RESULTS.

SEQ 0C73



JOb6
TSRIHBO,RPOM S 6 DSKLS _CTRLR2 MRCY1I 3?;&046) 10-NOV-?7 11:48 PRGE 7S
CSRIMB.P1Z 10-NOV-77 11:N9 BCTA BICB LO-BYTE TO WC SEG 2074

3109
3110 cavTi2 012777 CODDMG 17003 MOV 8CLR, JRHCS2 ;CLEAR RM11 CONTROLLER

Jilg 024720 012706 001000 MOV #STACK, SP ;SET STACK POINTER.

3114 Q24724 013702 014750 MOV RHWC , R2 ;R2=RH11 WC ADDRESS.
3115 024730 010237 045530 MOV R2, REGADR
3ile 024734 012737 125000 001124 MOV 125000, SGODAT ; SGDDAT=S/B.

gifg 024742 005012 LO07: CLR (\R2) ;CLEAR RH11 WC.

3120 024744 005202 INC R2 ;R2=HI BYTE.

3122 Q24r4e 112712 000377 MOVE 377, (R2) ;SET WC=177400
3ig3 0ev7s2 14e7i2 OoOles 107: BICB #125,(R2) ;D0 A BICB

Jigs 024756 005302 DEC R2 ;R2=FULL WORD.

3ie7 024760 011237 001126 MOV (R2), $BODAT : SBDDAT=WAS.

3129 024TeM 023737 OCil2e 0Oliay cHP $BODAT,SGOOAT :COMPARE RESULTS.
3130 024~P4 1040% : ERFOR 46

3132

e
l
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KO6
HBO,RPOM-5 & DShLS CTRLR2 MRCYL1 30(1046) 10-NOV-?7 11:48 PAGE 76
HB.P12 10-NOV-77 11:09 T17 BCTA BICB HI- BYTE TO WC SEG 2C7S

33
34 . REM V4
3s THIS TEST ATTEMPT TO RCCESS AN ILLEGAL REGISTER WITHIN THE RANGE
36 OF ADDRESSES SELECTED SY THE XOR'S, THE RH11 ADDRESS DECODE LOGIC WILL ALLOW UP TC 32
37 CONTIGUOUS REGISTERS TO EXIST, IN OUR CONFIGURATION ONLY 16 WILL REALLY
38 EXIST, THIS TEST ATTEMPTS T0 ACCESS THE 20(8) REGISTER - IF IT RESPONDS
33 THE TEST WILL TYPE OUT AN ERROR.
4

9 FOR THE CASE OF THE RH7?0, THE CONFIGURATION ALLOWS 18 OR 32 REGISTERS, <G
42 WE WILL ATTEMPT TO RDDRESS REGISTER 22(8), 33(8) OR AS BEFORE THE LASY
43 REGISTER + 2.

ae *
:g 025014 012777 000040 167732 MOV 8CLR, JRHCS2 :CLEAR RH1l CONTROLLER

48 025022 005737 017334 15T J8RH70 :CHECK TO SEE IF RUNNING WITH RH70
49 (025026 001403 BEG 18 :IF NOT...SKIP NEXT 8 DO FOLLOWING
SC 025030 Q13702 015016 MOV RHCS3, R2 ‘R2 = LAST LEGRL RH70 REG RDDRESS
Eé 025034 000402 BR 2% ISKIP NEXT

53 025036 013702 015010 18: MOV RHEC2,R2 :R2 = LAST LEGAL RH1i REG ADDRESS.
64 025042 062702 000002 2%: ADD 82, R2 :R2 = FIRST ILLEGAL RDDRESS.
65 025046 010237 045530 MOV Ré REGADR
S6 005052 005037 001126 CLR $BODAT : $BDDAT=WRS.
gg 028056 005037 0011e4 CLR $GODAT : §GDDAT=S/B.

S9 (025062 013737 000004 001176 MOV d8TIMOT STMPO ;SAVE TIMEOUT VECTOR.
29 028070 012737 025114 000004 MOV 8010, astIMOT :SET TIMEOUT VECTGR TO 010.

gg 025076 012706 001000 L10: MOV 8STACK, SP :SET THE STACK POINTEF.

2; G25102 00S712 TST (R2) : TEST ADDRESS.

b6 025104 062702 000024 ADD 824, R2 : THIS MIGHT BE THE CASE OF 32 REGISTERS
€7 D2€11C 00S712 157 (R2) STEST IT AGARIN
gg 02S1i2 104047 ERROR 47

70 02S11¢ 0:3737 001176 0GOGOS 016: MOV §TMPC,28TIMOT :RESTORE TIMEOUT VECTOR.
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Aro

025140

0asiye
025154

025156

0es1eY
0esies

025172

025476

025502
Ge5506

025512
025516
025520
025522

025524
025530

025536

0e2ssu4e

02s544

025550
025554

025562
025570

025602

02sely

10-NOV-77

0127727

123727
001150

023727

01002
000137

0i0l1e

011837

011237
042737

023737
00100s

00s201
g0e201e?

000746

1040E0

11:09

000040

015136

001100

025600

goio0ecc

D14754
045830

015136

001124
010000

0147S6

001176

001126
167770

0Cl1lee

000010

MACY1l 30(1046)
T20

167608

000377

000000

goli24

001126

00llaM

LOG
11:48 PRGE 77

BCTR ILLEGAL REGISTER TEST
10-NQV-277

:NOW WE RTTACK BTCH

.REM %
THE FOLLOWING TWO TESTS
NED BIT AND THAT ALL EXI
THE TESTS LOOK AT TOTALA
THESE DRIVES WILL CLERR

WILL SET THE NED RIT
ON FIRST PRSS ONLY,

D
S
7

T

IF ALL D
OPERQTOR THE TEST WILL CONT

nov 8CLR, JRHCS2

CMPB J8TOTALAT, 8377
BNE Uil

CMP $PRSS,80

BNE Y1l
JMP X1

Yil:

Ull: MOV #STACK, SP

MOV RHCS2,R2
MOV Re, REGADR

MOV 98 TOTRLAT,RO
CLR R1

Sil: ROR RO
8CS N1l

Ril: MOV R1,8GDDAT
BIS sNED, SGDDAT

MOV RHCS1,RS

L1l: MOV R1, (R2)

MOV (RS),$TMPO

MOV (R2) SBODAT

BIC

CMP $BDDAT, SGDDAT
BNE Ell

NILl: INC Rl
cMP RI,#8.

Xx1ll:

BR S11

Ell: ERROR SO

ALL NON DRIVES SET THE
CLERR THE NEDB

NE WHICH DRIVES EXIST AND TEST THAT
AND ALSO THAT NON EXISTANT DRIVES

RE ON LINE « MESSAGE WILL SO ADVISE THE
REGRRLESS OF THE OPERARTORS RCTICN.

;CLERR RH11 CONTROLLER

:ARE ALL onxvss ON LINE.
0 GO RON THE TEST

; IF PASS »0 THEN TYPE MESSAGE
ROVISING OPERRTO
,-HRT THIS TEST HILL NOT BE RUN

; SET STACK POINTER.

;R2=RH11 RHCS2 RDORESS.

; $GDDAT=S/B.

; RADDRESS OF R DEVICE REGISTER.

;LORD A NON-EXISTANT DRIVE.

;RTTEMPT TO RERD FROM DEVICE REGISTER.

; SBODAT=UWRS.
#1CNED'USH! US2(S1>, SBDDAT; SBDDAT=SAVED DATA.

: COMPARE RESULTS.

; TESTED ALL DRIVES YET.

SEG 0076
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CoRIMBO,RPOM-S & DSKLS CTRLRZ MACY1l 30(i1046) 10-NOV-77 11:48 PRGE 78
(ZRIMB.Fl2 10-NOV-77 11:09 T2l BCTB (NED) NON-EXISTANT DRIVE TEST. (SET: SEG 0077

3228
3229



CZRJHBO
CZRJIMB. p

RPO4 -5
12

02seke4

025632

025636
02564e
025646
025652S6
025654
025656

025660

02sebY

025670

0ese72

025676
025702

025710
025716

025720
0es722

025730
025732

6 DSKLS_CTRLRe
10-NOV-77 11:09

012777

012706

213702
010237
013700
00500i
006000
103020

010137

013705

01011le

011537

011237
042737

023737
0o100s

005201
20127

000751
104050

cooo40

001000

014754
04sS30
015136

00l1ev4

0147%6

001176

00112s
167770

001126

000010

MACY11l 30(1046)
T21

167122

ooll2se

golla4

Sie:

Lie:

N12:

Eie:

10-NOV-77 11:48 PRGE

NO6
G 79

BCTB (NED) NON-EXISTANT DRIVE TEST. (SET:

MOV #CLR, dRHCS2 ;CLERR RH11 CONTROLLER

#STACK, SP ;SET STACK POINTER.

RHCS2, R2 sR2=RH11 RHCS2 ADDRESS.
R2, RESADR
dstOTALAT,RO
R1
RO
Ni2

R1,$GDDAT

RHCS1,RS : ADDRESS OF A DEVICE REGISTER.

R1, (R2) :SELECT UNIT.

(RS),STMPO :ATTEMPT TO RERD FROM DEVICE.

(R2), $BDDAT . $BDDAT=WAS.
#tC<NED'USH ' US2' (IS1> , SBDDAT ; $BDDAT=SAVED DATR.

SBgDQT,SGDDflT ; COMPARE RESULTS.

, 88, ; TESTED ALL DRIVES.

SEG 0078



CZRJHBDPRPOH/S/S DSKLS_CTRLR2
CZRJINB. 1e

0257se

025760

025764
025770

025776

026002

026006

026012

026016
026020
026024

026030
026034

026042
02605¢

10-NOV-7

012777

012706

013702
012737

01370

01e71e

013702

011237

010237

011237
042737

023737
104081

11:09

000040

001000

014754
000007

014756

000007

018774

001176

848830
001126
167770

00l12e

BO7
MACYL11l 30(1046) _10-NOV-77 11:48 PRGE 80

T22 BCTE (NED) NON-EXISTANT DRIVE TEST. (CLERRED:

.REM Y,
TEST TO SEE IF WE CAN REARD FROM THE "ASTM REGISTER RND NCT CRAUSE
R NED NON-EXISTANT DRIVE ERROR

A

168774 MOV

MOV

MGV

0Clle4 MoV

MOV

LI13: MOV

MOV

MoV

CLR
MOV
MoV

MOV

001126 BIC

o114 CMP
ERROR

8CLR, 9RHCS2 :CLEAR RH11 CONTROLLER

#STACK, SP :SET STACK FOINTER.

RHCS2, RE :R2=RH1] CS2 RADDRESS.
sUSY'(S21uUS1,SGDOAT; SGDDAT=S/B.

RHCS1,RS :ADDRESS OF A DEVICE REGISTER.

BUSY'US2'USL, (R2);LORD A NON-EXISTANT DEVICE.

RHAS, R2 :R2= “RAS".

(R2),$TMPO ;ATTEMPT TO READ FROM DEVICE RS.

(R2) :CLERR RS REGISTER.
RHCS2, R2 :R2=RH11 CS2 RDDRESS.
Re, REGADR

(R2), $SBDDAT . $BDDAT=WAS
#tC«NEDUSHIUS2!(IS, SBDDAT; SAVE NED AND DEVICE SELECTED.

g?DDQT,SGDDflT ;COMPARE RESULTS.

StEG 0079



CSRJIMBO, RPOM4-S & DSKLS CTRLRZ
10-NOV-77 11:09CZRJIHB.¥

026072

026100

026104

026146
gesl

R
S
 
RR
RR
Y

R P8
 I
N
S
F
E
R
E
RL
S

:
KR
R

E
R
S
e
I
R
G

012777

012706

013702
010237
01270S

01es3?

0137
011255
023737
001401
104082

07?77¢

000040 166654

001000

Q14752
Q45S30
026154

0oll24

00lley
00l126

001126 001124

cO7

BCTB RS REGISTER TEST

.REM Y
THE NEXT THREE TESTS WILL TEST THE B

QNQ BYTE MODE. THE PATTERNS ARE CHOS

MOV #CLR, JRHCS2 :CLERR RH11 CONTROLLER

MOV #STACK, SP :SET STACK POINTER.

MOV RHBA, R2 :R2=RHM11 BA ADDRESS.
MOV R2, REGADR
MOV sLSTI4A, RS :RS=TEST LIST ADDRESS.

L1Y4: MOV (RS)+, SGDORT : $GDDRT=S/B.

114: MOV $GDDAT, (R2) SET ags RDDRESS RE
MOV (R2), SBDDAT RERD DRESS R

cMP $BODRT, SGDDRT ; COMPRRE RESULTS.
BEQ N1Y4 ‘GET NEXT TEST DATA.
ERROR 52

NiY: TST (RS) ;RT END OF LIST
BNE LiY ;NO?

LSTI4A: 2 ¢
v}

MARCY11 30é5046) 10-NOV-?7 11:48__PRGE 8!

US ADDRESS REG
EN TO PICK UP

GISTER.
EGISTER.

07777

SEG 008C
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CZRIJMBO,RPO4/S.6 DSKLS CTRLREZ MACYL11l 30(1046) 10-NOV-77 11:48 PRGE 82
CIRIMB. P12 10-NOV-77 11:09 Teu BCTC BUS RDDRESS REGISTER SEG Coel

3350 028252 CO0000O 0
3351



CZRJHSO RPO%-5/6 DSKLS CTRLR2
CZRIMB.

3352

P12

Oesee7e

026300

026304
026310
026314

026320

026322

026326
026332

026336
026344

026346

026350
026352

p2e410
02e41c

10-NOV-77

012777

012706

013702
010237
01270S

0osoie

012537

113712
011237

023737
001401

104053

005715
001362

000002

OOOODO

11:09

COO0O40 166454

001000

014752
Q45530
026356

ocolle4

00lle4
00lled

001126 001124

MACYL1l 30(1046)
TeY

L1S:

11S:

R1S:
BNE L1S

:THIS LIST WILL ec USED TO LOAD tTHE LOWER BYTE OF THE BA REGISTER.

(sT15A:

10-

MOV

MOV

MOV
MOV
MoV

CLR

MOV

MOVB
MOV

CMP
BEQ

ERROR

1ST

EQ7
PAGE 83

BCTC BUS ADDRESS REGISTER
NOV=-77 11:48

#CLR, JRHCS2

#STACK, SP

RHBA, R2
R2, REGADR
sL5TISA, RS

(R2)

(RS)+,$GDDAT

$GDDAT, (R2)
(R2), $BODAT

$BODAT, SGODART
R1S

s3

(RS)

; CLERR RH11 CONTROLLER

;RESET STARCK.

;R2=RH11 BR RDDRESS.

;RS=TEST LIST RDORESS.

;CLEAR RH11 BR REGISTER.

; SGDDART=S/8B.

;SET BUS RDDRESS REGISTER.
‘READ BUS ADDRESS REGISTER.

; COMPARE RESULTS.

;AT END OF TEST LIST.
:NO!

SEG 00ee



CoRJHBO,RPO4-/5.6 DSKLS CTRLR2
P12 10-NOV~77 11:09CIRJIHB.

3393 026432

3395 026440

3399 026454

3401 026460

3403 026462

3405 026466

3407 026470

3409 026474

3411 026476
3412 026502

3414 026506
3415 026514

3417 026516

3419 026520
3420 0esS5ee

3423 026526

3438 02eSEM

012777

012706

013702

012706
0osole

012537

00Se0e

113712

005302

011237
000337

023737
001401

104053

00Ss715S
001356

000062

COOOMU 166314

001000

014752
04S530
026526

oolia4

oolle4

00l1ee
oollay

001126 OO0llz24

MRCYI1 30(1046)
125

Mov

MOV

MOV

ROV
L1b: CLR

MOV

INC

Ilb: MOVB

DEC

MOV
SWAB

CcMP
BEG

ERROR

R16: TS7T

(sT16A: 2

FO7
0 NOV-77 11:48_ PRGE 84
CTC BUS ADDRESS REGISTER LO-BYTE

#CLR, JRHCSE

#STACK, SP

sathnon
sL8T16R, RS

(R2)

(RS)+, SGDDAT

R2

$GDDAT, (R2)

R2

(R2) , $BDDRT
SGODAT

$BDDAT, SGDDRT
R16

53

(RS)

;CLERR RH11 CONTROLLER

.RESET STACK.

;R2=RH11 BR RADDRESS.

;RS=TEST LIST ADDRESS.

;CLERR BA REGISTER.

: SGDDRT=S/B.

;R2=HI BYTE RDDRESS.

;SET BUS RDDRESS REGISTER HI-BYTE.

;R2=FULL WORD ADDRESS.

;READ BUS RDDRESS.
{ADJUST DATA FOR HI BYTE.

; COMPRRE RESULTS.
OKAY

;AT END OF TEST LIST.

BNE L16 1 NOPE
;THIS LIST WILL BE USED TO LORD tHE UPPER BYTE OF THE BR REGISTER.

SECG 0082
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CoRIMBO,RPO4-S & DSKLS CTRLR2 MACYLl 30(1046) 10-NOV-77 11:48 PAGE 85
CZRIHB.PlE 10-NOV-77 11:09 Tee BCTC BUS RDDRESS REGISTER Mi-BYTE SEG 20e+

3440 .REM %
344] THIS TEST CAUSE AN RH11 INTERRUPT VIA THE SPECIAL COMMAND SEQUENCE
3442 BIS 81E. QRHCS2. THIS TEST PROVES ONLY THAT THE HAROWARE CAN HANDLE
g::a INTERRUPTS PROPERLY

VA

3::2 026604 012777 000040 1bE142 MOV 8CLR, 3RHCS2 :CLEAR RH11 CONTROLLER

3::5 026612 012706 001000 MOV #STACK, SP :SET STACK POINTER.

3449 026616 013702 014756 MOV RHCS1,R2 :R2=RH11 RDDRESS.
3450 026622 010237 045530 MOV R2, REGADR
3451 (026beb 005037 001126 CLR $B0DAT : $BDDAT=WRS.
g:gg 026632 005037 001124 CLR $GODAT ' §GDDAT=S/B.

344 026636 017737 166102 001176 MOV 3RPVEC, $TMPO :SAVE RM11 INTERRUPT VECTOR.
gzgg 026644 012777 0266-0 166072 MOV 8021, JRPVEC :SET RM11 INTERRUPT VECTOR 10 cel.

3487 026652 0S2712 000100 Lel: BIS sIE, (R2) : CAUSE INTERRUPT.
3488 (026656 000240 NOP ‘WAIT FOR INTERRUPT.
3489 (026660 000240 NOP
g:gg g2ebb2 011237 00:124 MOV (R2),$GODAT :SAVE CONTENTS OF REGISTER.

g:gg 026666 104054 ERROR 54

g:g; 02ee?C 213777 00liTe 160N o21: MOV §TMPO, aRPVEC :RESTORE RH11 INTERRUPT VECTCR.



CZRIMBO,RPO4-S b
CZRIHB. f12

026714

026722
026726
026732

026746

026750
026754

026762
CeeTM”

DSKLS CTRLR2
10-NOV-77 11:09

012777

013702
010237
005037

012706
gle7le
00000S

011237
042737

23737
104055

000040

014756
04SS30
oclleM

001000
002000

-
00lle

?767 ~
N
o
r

11
’6

1eQ o0l

MRCY11l 30(1046)

166032

0011lee

po1la4

127

07
10-NOV-77 11:48 PAGE 886

RH11 INTERRUPT TEST

TEST THQT RESET CAN GENERATE THE SIGNAL CLR L.

Lee:

THE PROGRAM SETS THE PORT SELECT BIT .THEN DOESA R
IF THE SIGNAL CLR L WRS GENERATED THE PORT SELECT B

;CLEAR RH11 CONTROLLER

;R2=RH11 CSl ADDRESS

; SGDDAT=S/8B

nov #CLR, SRHCS2

MOV RHCS1, R2
MOV R2, RESADR
CLR SGODAT

MOV #STACK , SP
MOV sPSEL, tR2)
RESET

MOV (R2), $8DDAT
BIC e+C<1E>, SBODAT

CMP $BDDAT, $GDOAT
ERROR G5

ESET
I7

;SET STRCK POINTER.
:SET PORT SELECT FLOP.
:D0 A BUSA INIT.

; SBDDAT=WAS.
:SAVE ONLY I.E. BIT.

; COMPARE RESULTS.

WI.L CLERP.

SEG Ceec
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CoRIMBO,RPOM-S & DSKLS CTRLR2 MACY1l 30(1046) _10-NOV-?7 _11:48 PRGE 87
CZRIHB. P12 10-NOV-77 11:09 T30 BCTD CLR L TEST SEG 0Cee

3490 .REM %
3335 SET THE gxr FLOP AND READ IT BACK.

gzga 027024 012777 000040 165722 MOV 8CLR, 3RHCS2 sCLEAR RH11 CONTROLLER

3495 027032 012706 001000 MOV #STACK, SP :SET STACK POINTER.
3496 027036 013702 014754 MOV RHCS2, R2 :R2=RHI1 CS2 ADDRESS.
3497 027042 010237 045530 MOV R2, REGADR
g:gg 027046 012737 001000 001124 MOV #MXF | SGDDAT : $GDDAT=S/B.

gggg 027054 012712 001000 124: MOV $MXF , (R2) ;LORD MXF

3285 027060 011237 001126 MOV (R2) , $BDDAT : SBODAT=WAS.

gggg 027064 042737 176777 001126 BIC 81C<MXF>,$BODAT ;SAVE ONLY MXF

3506 027072 023737 001126 00Ll2v CHP $BODDAT,$GDDAT ;COMPARE RESULTS
2EQ~ A3TI0c 1040%e ERROR S



JO?7
CSRIMBO,RPOY S & DSKkLS CTRLR2Z MACYIL1 30(1046) 10-NOV-7?? 11:48 PAGE 88
CoRIMB. P12 10-NOV-77 11:09 T31 MXF TEST

350 .REM %
3511 SET THE UNIBUS PRRITY ERROR FLOP GIRECTLY VIR A MOY SUPE TO RHCS2
361° ATTEMPT TO READ IT BRCK.

£ia *
3§§§ 027134 012777 000040 1BS612 MOV 8CLR, JRHCS2 :CLERR RH1l CONTROLLEP

ggig 027142 012706 001000 MOV 8STACK, SP :SET STACK POINTER.

3519 027146 013702 014754 MOV RHCS2,R2 :R2=RHCS2 ADDRESS.
3520 027ise 010237 045530 MOV R, REGADR
gggé 027156 012737 020000 001124 MOV sUPE , SGODRT . $GDDAT=S B.

3523 027164 013712 OO0l124 L30: MOV $GODAT, (R2 :ATTEMPT TO SET UPE.
3524 027i?0 000240 NOP
gggg 027172 000240 NOP

3527 02”7i74 011237 001126 MOV (R2), $BDDRY . $BDDAT=ACTUAL DA"A.
gggg 027200 042737 1I§7777 ool1i2e BIC »1C<(PE>,SBDDAT :SAVE ONLY UPE.

3 02r206 023737 0Cil2e 001124 CMP $BODAT, SGOCST ; LOMPARE RESJLTS.
227216 10408” ERROR €7



KO?7
CIRIMBO,RPOY S & OSK.S CTRLR2 MACYL1 3C(1046) 10-NOV-?7 11:48 PruE 89
JSRINB. P12 10-NOV-== 11:09 132 CSRB UNIBUS PARITY ERROR SET TEST

353w
3535 .REM %
3536 SET THE UNIBUS PARITY ERROR FLOP AND ATTEMPT TO CLEAR IT WITH &
gggg CONTROLLER CLERR.

VA

gggg 02723¢ 012777 000040 16EE.C MOV 8CLR, 9RHCS2 :CLEAR RH11 CONTROLLER

323% 027244 012706 001000 MOV 8STACK , SP :SET STACK POINTER.

3843 (027250 013702 014754 MOV RHCS2, R2 :R2=RHCS2 ADDRESS.
3544 027254 010237 045530 MOV R2, REGRDR
gg:g 027260 005037 001124 CLR $GODAT :$GDDAT=5.B.

3547 0272eM 0l2712 020000 L31: MOV SUPE, (R2) :SET UNIBUS PARITY ERRCR SET.
3548 Q0er270 000240 NOP
gggg 027272 000240 NOP
3

gggé 027274 012712 000040 MOV 8CLR, (R2) : CONTROLLER CLEAR.

35583 (027300 011237 001126 MOV (R2), $BDDAT :READ STATUS
gggg 027304 043737 1S7777 001.26 BIC 81C<(PE, .$BODAT :SAVE ERROR.

3556 J2r3l2 023T3T 001126 00!l CME SBODAT,SGDDAT ; COMPARE RESULTS.
€E7 02r322 1J40ET ERROR &7

SEG Ccee
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CoRIHBO,RPOM-G.6 NSKLS CTRLR2 MACYIl 30(1046) 10-NOV-27 11:48 PAGE 90
CZRIMB. P12 10-R0V-77 11:09 733 CSRB UNIBUS PARITY ERROR CLEAR TEST SEG 0089

3560
3561 .REM Y.
3562 SET THE UNIT SELECT REGISTER TO DRIVE 87 ALL BITS SET. GENERRTE A
ggga CONTROLLER CLEAR AND VERIFY THAT THE UNIT SELECT REGISTER IS CLERRED.

gggg 027342 012777 000040 165404 MOV #CLR, 3RHCS2 :CLEAR RH11 CONTROLLER

gggg 07350 012706 001000 MOV #STACK, SP :SET STACK POINTER.

3269 027354 013702 014754 MOV RHCS2, R2 ;R2=CS2 ADDRESS.
3570 (27360 010237 0Q4SS30 MOV R2, REGADR
gg;é (27364 005037 001124 CLR SGODAT :$GDDAT=5/B.

3573 027370 Q12712 000007 L3Y: MOV BUSH'US2'USL,(R2) ;LOAD RHCS2 DRIVE SELECT
3574 027379 600240 NOP
gg;g 027376 000240 NOP

gggg 027400 012712 000040 MOV sCLR, (R2) : GENERRTE CLR.

3579 (027404 011237 001126 MOV (R2)}, $BDDAT :READ RHCS2
gggg 027410 042737 177?770 001126 BIC 81C(S4US2'US1> | SBODAT; SAVE DRIVE SELECT BITS.

3582 027416 023737 001126 001124 CMP SBODAT,SGODAT ; COMPARE RESULTS.
3683 027426 104060 ERROR &0



CSRJIMBO,RPO4/5-6 DSKLS CTRLRR
10-NOV-77 11:09CZRIHE

3586
/

8
3
8
3

S

B
A
R
A
R
A
R
A
R
A
RR

B
I
R
R
L
o
N
2

7 3

360C

P12

027460

027466

027472
027476

227504

027,10
027514

027s2a
027524

027532
027542

012777

012706

013702
012737

012712

0137Ce

Q10237

011237
042737

02373
104061

000040

001000

014754
040000

020000

014756
045530

001126
1377727

OClled

MRCY11

165266

oollz4

001126

oolieM

30(1046)
T34

. REM
SET THE UPE FLOP UNIBUS PARITY ERROR. VERIFY THRT ThE SETTING OF

MO7
10-NOV-77 11:48 PRGE 9}

CSRB UNIT SELECT CLERR TEST

A

ALSO SET; THE TRANSFER ERROR (TRE) FLOP

L3S:

MOV

MOV

MOV
MOV

MOV

MOV
MOV

MOV
BIC

CMP
ERROR

8CLR, dRHCS2 ;CLERR RH11 CONTROLLER

#STACK, SP ;SET STACK POINTER.

RHCS2, R2 :R2=RHCS2 ADDRESS.
8 TRE, $GODAT :$GDDRT=5/8.

SUPE, (R2) :SET UNIBUS PARITY ERROR.

RHCS],R2 :R2=RHCS1 ADDRESS.
R2, REGADR

(R2),SBODAT ;READ REGISTER
8+C<tRE>, SBODAT ;SAVE TRANSFER ERROR.

g?DDRT,SGDDQT ; COMPARE RESULTS

(UPE;

SEG 0090
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36
3631

C,RPO4/5/6 DSKLS CTRLR2
10-NOV-77 11:091z

027562

027570

027574
027600

027644
027654

027660
027662
027666

012777

012706

013702
012737

005201
020ie7
001352

000040

001000

014754
040000

018136

014756
045530

001126
137777

oo11e6

000010

MACY11l 30(1046)
T3S

165164

oo1i24

001126

0Dlled

. REM
SET THE

S36:

L36:

N36:

NO7
10-NOV-77 11:48 PRGE 92

CSRB TRANSFER ERROR (TRE) - UPE

NED BIT NON EXISTANT DRIVE VERIFY THART THIS SETS THE (TRE) BIT.

8CLR, JRHCS2

8STACK,SP

RHCS2, R2
8 TRE, $GODART

J8TOTALAT,RO
Rl
RO
N36
R1, (R2)

RHCS!,R2
R, REGADR

(R2), SBDDAT
#+C<tRE>, SBDDAT

$BDODAT,SGDDAT
62

R1
R1, 8.
s3b

;CLERR RH11 CONTROLLER

; SET STACK POINTEK.

;R2=CSe RDDRESS.
: $GDDAT=S/B.

;GET ALL AVAILABLE DRIVES DATA

:SET NED.

s R2=RHCS1 ADDRESS.

;READ REGISTER.
SAVE TRE.

: COMPARE RESULTS.

SEG 309!



b

C<RJHBO
SZRJ

TPOH )
H8.Ple

027740

027746
027752

027760
0erT?C

-
& DSKLS CTRLRg
10-NOV-7

012777

012706

005037

012712

012777

011237
042737

023737
104064

11:09

000040

001000

002000

000040

0Ciick
175777

001126

MRCY11l 30(1046)
136

165040

165006

001126

0ClleM

.REM
SET THE

L40:

BO8
10-NOV-77 11:48 Pflgs a3

CSRB TRANSFER ERROR (TRE) NED

/

PORT SELECT FLOP VERIFY THRT WE CAN RERD IT BACK.
7

MOV

MOV

MOV
MoV
CLR

MOV

MoV

MOV
BIC

CMP
ERROR

8CLR, IRHCS2 ;CLERR RH11 CONTROLLER

#STACK, SP ;SET STACK POINTER.

RHCS1, R2 ;R2=RHCS1 RDDRESS.
R2, REGADR
$GODAT ; SGDDAT=5/B.

8PSEL, (R2) ;SET P SELECT.

8CLR, RHCS2 ;00 R CONTROLLER CLERR.

(R2), SBODART ;RERD BRCK P SELECT BIT.
#tC<PSEL>,SBDODAT;SAVE ONLY PORT SELECT.

gSDDQT,SGDDQT ; COMPARE RESULTS.

SEG J09e



CoRIHBO,RPOM-S & DSKLS CTRLRE
CZRIHE

3664
3665

NJ¥-

030010

030016

030022
830026
030032

030036

030042

0300S0
030054

030062
C30072

10-NOV-77

0127?77

012706

013702
010237
005037

012712

012777

011237
042737

23737
104065

11:09

0ooc40

001000

014756
045530
oollev4

00J011

000040

00llee
177770

o0l1ee

MRCY11]

164736

164704

001126

o0ltay

30
T

.RE %

VERIFY THRT CONTROLLER CLERR WILL CLERR THE COMMAND REGISTER.
VA

L4Y]:

(1

37
046) lg-N

CSRA

" [)

MOV

MOV

MOV
MOV
CLR

MOV

MOV

MOV
BIC

CMP
ERRCR

cOs8
ov-77 é&éH§ES¢QGE 9y
PSEL CL

8CLR, RHCS2

8STACK,SP

RHCS1,R2
R, REGRDR
$GODAT

811, (R2)

8CLR, 3RHCS2

(R2), SBODAT
8¢C<?>, SBODAT

SBODORT, SGDDART
65

;CLEAR RH11 CONTROLLER

;SET STACK POINTER.

; R2=RHCS! RDDRESS.

; SGDDRT=5/8B.

: ISSUE R DRIVE CLR RAND GO.

; CONTROLLER CLERR.

; READ COMMAND REGISTER.
;SAVE ONLY THE COMMAND BITS.

; COMPRRE RESULTS.

SEG 0093



CZRIHBO,RPO4/S-6 DSKLS CTRLR2
CIRIMB. P12

3686
3687
688
689

3691

030112

030120

0301eM
030130
030134

030140

030146

030182

030156
030162

030170
520200

10-NOvV-77

012777

012706

013702
010237
005037

012737

012712

011237

011237
042737

023737
104066

11:09

000040

001000

014756
Q45530
00lleM

000340

000011

001178

001126
177770

goll2e

DO8
MRCY11 3?56046) 10-NOV-7?7 11:48 PAGE 9

164634

177776

00l1eb

001124

S
CSRB COMMAND REGISTER CLERR TEST

ARING THAT IS WHEN THE
DIRECTLY THE LuGlC

)RADING ANOTHER REGISTER

.REM Z
THE COMMAND R;EéSTER *S UPPOSED TO BE E
RH11 IS SELEC WHERTHER OR NOT WE ROD
SHOULD CLERR THE COMMAND REGISTER.
THIS IS TESTED BY LORDING A COMMAND INTO

SELF CL
RESS IT

IT RE
THAN RETgRNING TO CHECK THE COMMAND REGISTER TO DETERMINE IF IT CLERRED.

MOV 8CLR, RHCS2 :CLERR RH11 CONTROLLER

MOV #STARCK, SP :SET STACK POINTER.

MOV RHCS],R2 :R2=RHCS1 RDDRESS.
MOV Re, REGADR
CLR SGODAT : $GDDAT=5/8B.

MOV 8340, PS :SET PRIORITY T0 #7.

L42: MOV #11, (R2) :1SSUE R DRIVE CLR AND GO

MOV (R2),$TMPO :D0 A RESELECT OF THE REGISTER.

MOV (R2), SBDDAT :READ THE COMMAND REGISTER.
BIC #tC<?> ,SBODRT :SAVE ONLY THE COMMAND BITS.

CMP $BDDAT,$GODAT ; COMPARE RESULTS.
ERROR ©6

SEG 0094



CSRJIHBO,RPO4/S-6 DSKLS CTRLR2
cz 10-NOV-77 11:09RINB.P12
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w
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w
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w
W
w
w
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U
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e
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s

 p
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W
N
-
D
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w
o
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o
N
L

N
N

37eN

030220

030226
030232
030236
030242

030246
030254

030262
030266

030272
030276
030300

030302
030306

C30310

012777

013702
010237
005037
005037

D17737
012777

012706
00S037

052712
000240
000240

011237
104067

013777

000040

014756
04S530
001126
0011e4

164472
030310

001000
177776

000300

oolted

001178

MACY11l 30(1046)
Tyl

. REM
HERE WE

164526

001176
164462

L43:

le44ce 0OM43:

10-NQV-77
EOB

11:48 PRAGE 96
CSRB COMMAND REAISTER RESELECT CLERR TEST

A

IEST TO SEE IF SETTING (IE) AND (RDY) WILL CRUSE AN INTERRUPT,

MOV

MOV
MOV
CLR
CLR

MOV
MoV

MOV

CLR

BIS
NOP
NOP

MOV
ERROR

MOV

8CLR, JRHCS2

RHCS1,R2
R2, RESADR
SBODAT
$GODAT

JRPVEC, $TMPO
8043, JRPVEC

#STACK, SP
PS

#IE'ROY, (R2)

(R2), $GDOART

67

$TMPO, JRPVEC

;CLERR RH11 CONTROLLER

; R2=RPCS1 RDDRESS.

; SBDODAT=WRS.
; SGODRT=S/B.

;SAVE RH11 INTERRUPT VECTOR.
;SET RH11 INTERRUPT VECTOR 043

;SET STACK POINTER.

; THIS WILL CRUSE AN INTERRUPT.

:FESTORE RH!1l INTERRUPT VECTCRF.

SEG 009c



FO8
RIJHBO,RPO4/S b DSKLS CTRLR2Z MACYL! 3955046) 10-NOV-77 11:48 PAGE 97¢z

CZRIHB. P12 10-NOV-77 11:09 CSRB READY AND IE INTERRUPT TEST SEG NO9E

3739
3740 .REM p
3741 THE (1E) BIT IS SET CAUSING AN INTERRUPT. AT THE COMPLETION OF THE INTERRUPT
3735 WE CHECK TO SEE IF THE (IE) BIT HAS CLERRED.
< A

g;:g 030334 012777 000040 164412 MOV 8CLR, JRHCS2 sCLEAR RH11 CONTROLLER

746 030342 013702 014756 MOV RHCS1,R2 :R2=RPCS] ADDRESS.
3747 030346 010237 045530 MOV R2, REGADR
g;:g 030352 005037 001124 CLR SGODAT : $GODAT=5/B.

37SC 030356 017737 164362 001176 MOV SRPVEC, $TMPO :SAVE RH11 INTERRUPT VECTOR.
§3§§ 030364 012777 030414 164352 MOV 8044, JRPVEC !8ET VECTOR TO O4M.

3763 030372 012706 001000 LY4Y: MOV #STACK, SP :SET STACK POINTER.
gggg 030376 005037 177776 CLR PS

3786 030402 0S2712 000100 BIS s1E, (R2) :THIS WILL CAUSE AN INTERRUPT
3757 030406 000240 NOP
3;23 030410 000240 NOP

g;gg 030412 000411 BR EYY :NO INTERRUPT.

3762 030414 011237 001126 oMY MOV (R2), SBODAT sRERD RHCSI.
g;ga 030420 042737 177677 001126 BIC $+C<1E>,SBODAT :SAYE ONLY THE "IE” BIT.

3765 030426 023737 00!126 001124 CMP $BDDAT,SGDDAT ; COMPARE RESULTS.
gzgg 030434 0014C! BEQ R4Y4 1OK!

3768 030436 104070 EYY: ERROR 70
3769
ZZ? 03044C 013777 001176 184276 R4Y4: MOV STMPO, JRPVEC ;RESTORE RM1l INTERRUPT VECTOF.



CcRJIMBO, RPOM-S-6 DSKLS CTRLRZ
10-NOV-77 11:08CZRINB. P12

3°8S

W
l

 
o

S
o
d
d
d
a
a
d
s

3795

030464

030472

030476
030Ss0e

030s10

030814

030s20

030Se4

030530

030532
030S36

030542
030546

033SS4
030Se4

01ev7

012706

013702
012737

013705

Cle71e

01370e

gl1271e

00sgl1e

013702
010237

011237
042737

023737
104071

000040

001000

014754
000007

014756

000007

014774

000377

014754
04SS30

0gllee
167770

d01126

MRCY1l 3011046,
T43

164262

0011e4

00l126

001124

.REM
HERE WE VERIFY THAT WRITING INTC THE "RS” REGISTER OWILL NOT CAUSE
AN (NED) ERROR.

LYS:

GOS8
10-NOV-77 11:48_ PAGE 98

CSRB BOES "IE®” CLERR AFTER AN INTERRUPT

A

A

MOV

MOV

MOV
MOV

MoV

MOV

MoV

MOV

CLR

MOV
Mov

MOV
BIC

cMpP
ERROR

8CLR, JRHCS2

8STRCK,SP

RHCS2, R2
sUSY'()S2'uUs1,8GD

RMCS1,RS

sUSH!US2!USL,XRe

RHAS,Re

8377, (R2)

(R2)

RHCS2, R2
R, REGADR

(R2) , SBODORT
8tC«NED!USHtUS2!US1>,SBDDAT; SAVE NED AND DEVICE SELECTEC.

;?DDRT.SGDDRT

;CLERR RH11 CONTROLLER

;SET STACK POINTER.

.R2=RH11 CS2 ADDRESS.
OAT; SGDDAT=S/8.

; ADDRESS OF A DEVICE REGISTER.

);LORD R NON EXISTANT DEVICE.

;R2="RS" RADDRESS.

:ATTEMPT TO LORD *RSTM.

;CLEAR "RS".

;R2=RH11 CS2 RDDRESS.

; SBODAT=WRAS.

: COMPRRE RESULTS.

SEG 0097
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3828

Pl

030624

030650
030654
030656
030660

030662

030670
030674

030700
30704
30712

330720
030724
030726

030730
030734
030742

830788
030762
030770

831078

231032

10-NOV-T7

012706

004037
054566
gssele
000000

012737

005037
005037

013737
318737
004537
052650
05S4550

0Q4737
012777
013777
85?? 7

g7?
012777
005077

Ba371E
0leell

7?77
£037

oo4737

11:09

001000

045702

010000

052652
0Se6sSH4
052656
000480
000001
047172

045764
177400

124608
010000
163774
517
140

378724
0sesio

MRCY11l 30(1046) 10-NOV-?77 11:498 PAGE 99

EXTENDED MEMORY, DRIVE TIMING 8 SECTOR SELECT TESTS

EXTENDED MEMORY, DRIVE TIMING & SECTOR SELECT TESTS.SBTT.

MOV #STACK, SP sRESET STACK

JSR RO, 38CLAREA :CLERR SIMULATED DISK
.WORD DISK *FROM
"WORD TOLGRP+16 10
JWORD O 'DATA

: THESE ARE SETUP FOR DISKLESS USE ONLY

052650 MOV WFMT22,38CYL; CYLINDER O
16 BITS PER WORD

CLR 28SECOTR secron 0 TRACK O
CLR JNKEY1 iKEY1 0
CLR JuKEY2 ‘KEY2O

052716 MOV cesg JSNOWORD :NO or onTn WORDS
052860 MOV ‘WRITE DATA

g$5 RS, aocnc :GO TO CALCULARTE CRC

WCRC

: THESE ARE REGULAR SETUPS

JSR PC, 98CLDISK ;SETUP GENERRL REGISTERS
164006 MOV 8-256. , JRHWC 1256 DATA WORDS
1640062 MGV I8 TKS' IRHBA :STARTING ADDRESS OF WRITE BUFFER
015140 MOV garx SsTMPILL TEMPSSRRY Ergnngs OF DATA

CLR HD5 ¢
163778 MOV 8FMT22, SRHOF :16 BITS PER WORD FORMAT

CLR SRHCA :CYLINODER O
MOV S8WRIDAT,-(SP) :WRITE DATAR=60

- BIS #Al61A17) (SP) ISE chu ORDER UNIBUS BITS

163726 "?V 232"325253 ;Fé u AODRESS INHIBITBlg SERELRS 2 ¢ AR ERRBS BCRG
JSR PC anuonuo :WRITE DATA

SEG J098



108
C<RIHBO,RPO4-S& DSKLS CTRLR2 MACYLl 30(1046) _10-NOV-77_ 11:48 PAGE 100
CIRIHB. P12 10-NOV-77 11:09 TY6 RHCS1 - BITS 8 AND 9 - EXTENDED RDDR (R1& & A 17 <EG 7099

3849
3850 ;1IF THE PROGRAM COMES BRCK HERE WITHOUT ERROR PRINTOUTS
385} :FROM THE “COMMD®" ROUTINE IT MEANS SECTOR GAP, SYNC BYTE
3852 :HEADER, WERDER CRC, HERDER GAP AND SYNC BYTE'HAVE GONE BY
ggga :AND SYNCS WERE CORRECTLY DETECTED.

gggg :DATA IS TO BE CHECKED.

3857 031036 004737 045464 JSR PC, 98PUTREG :SAVE REGISTERS
2858 031042 095737 015124 15T ISERFLGS 'HAVE ANY ERRORS OCCURED?
3859 03i050 013700 015140 MOV d8TMPILL,RO :GOOD DRTR
3860 031064 012701 054566 MOV #DISK,R] :DATR WRITTEN INTO “DISK"
3861 031060 012702 000400 MOV $256. . R2 :COUNTER
3862 031064 012737 000401 052770 1$: MOV oaS7 *38ERWORD :FOR ERRORWORD
3863 031072 020021 CMP R+ :COMPARE GOOD DATAR WITH DAT& CN DISk
38e4 031074 001425 BEQ 3s :BRANCH IF GOOD
3865 031076 013737 01S140 001124 MOV aornprL aoscoon? G00D on A
3866 031104 019137 001126 MOV -(R1), 988800 ;BAD DAT
3867 031110 160237 052770 SUB R2 aotauono ERROR uoaoNO
3868 031114 005737 015124 7S7T JSERFLGS *ANY ERRORS ALREADY THERE?
3868 031120 001002 BNE 2s :BRANCH IF YES
3870 031122 104037 ERROR 37 :ERROR ON WRITE DATR COMMAND
3871 'SEE NEXT ERROR COMMENTS
3872 031124 000401 BR 648 :BRANCH TO AVOID PRINTING NEXT ERROR
3873 031126 104040 2%: ERROR 40 *WORD NO GIVES WORD IN ERR
3874 :ERROR OCCURED WHILE unxrxno
3875 ‘WITH RLB R17 OF RHCS1 SET
3876 031130 005721 £4S: 1ST (R1)+ *UNDO -(R1) FOR BAD DATA
3877 031132 017746 150002 MOV JSWR, - (SP) 'GET SWITCH ssrrxnc
3878 031136 042716 177177 BIC 81771777 (spy xssp ONLY SWITCH7 AND 8
3879 021142 022726 000200 CHP #SW07, (4P1+ ‘1S7 SET AND 8 RESET
3880 031150 00302 3%: DEC R2 *IF NOT COUNT 256 MWORDS
38€1 03112 001344 BNE 13 "BRANCH IF 256 NOT DONE



JO8
CoRIMBO,RPOM/S & DSKLS CTRLR2 MACYLL 39&&046) 10-NOV-77 11:48 PRGE 10l
SIRINB. P2 10-NOV-77 11:09 RMCS] - BITS 8 AND 9 - EXTENDED RODOR (R16 8 A 177 SEG G100

3882
ggga C31!Se 012706 CO1000 MOV #STACK, SP ;RESET STACK

3882 :#THESE ARE TO SETUP FOR DISKLESS USE

3887 03117C 012737 010000 0S2650 MOV aFMT22, JaCYL ;16 BITS PER WORD
3888 :CYLINDER O
3889 031176 008037 052652 CLR J8SECOTR :SECTOR O
3830 : TRRCK O
3891 031202 005037 052654 CLR JWKEY] 'KEYL = O
3892 03i206 005037 052656 CLR S8KEY2 (KEY2 = O
3893 031212 005037 052660 CLR a8X :THIS IS A READ COMMAND
3894 031216 004537 047172 JSR RS, 38CRC :GO TO CALCULATE CBC
3895 031222 052650 cvL
3% 031224 0S4sSn WCRC

ggég % THESE PRE REGULAR SETUPS

3300 031226 004737 045764 JSR PC, 38CLDISK :SETUP GENERAL REGISTERS
3901 031232 012777 177374 163510 MOV 9-260. , ORHWC 1256 DATA WORDS, 4 HEADER wWwORDS
3902 03i240 012777 Olb2b4 163504 MOV sREINTS, SRHBA ;STARTING ADDRESS OF BUFFER
3383 031246 005077 1£3510 CLR ORHOST ‘;2@?5«’ 0

3905 031252 012777 01400C 163506 MOV SFMT22'ECI,aRHOF;16 BITS PER WORD
3906 ;£CC _CORRECTION INHIBITED
330T 03:26C 005077 163504 CLR JRHCA s CYL R=0
gggg G3:1276 013711 018176 MOV S8REFOR, R1 :RERD HERDER AND DATA = 72

ggi? ;#RERD 8 SAVE REGISTERS FOR COMPARISON AFTER SIMULATEC 'CTE"

3912 031302 004037 D464SE JSR RO, 38SAVER ;READ IN SEQUENCE
3912 531306 0I475C RHIWC :FROM HARDWARE REGISTER
3914 031210 015024 WC :INTO CORE AT LOCATION
ggig 031312 000023 19. INUMBER OF REGISTERS TO REARD

3917
3316 ;#NOW "GO’ WILL BE GIVEN, EVERYTHING WILL BE TRERTED
3919 :#NORMALLY FOR THE HERDER. BUT WHEN IT IS TIME TQ RERD
2929 1#DATA, ONLY SECTOR CLOCKS WILL BE GIVEN. NO DIAGNOSTIC DA'A
3921 :#CLOCKS WILL BE GIVEN. THIS SHOULD BRING SECTOR FULSE HIGh
ggsg :eWITHOUT PUTTING “READTM DOWN HENCE *OTE" WILL COME UP.

3924 031314 012727 177277 0i5iNd4 MOV s-1,38TESDIE :SET DTE TEST
3925 031322 C12737 177777 O0OiBiav MGV s-1,38ERFLGS :THIS WILL BRING THE READ HEADER
3926 !AND DATA PROCESS OUT AFTER THE

gggg {HEADER HRS BEEN CORRECTLY RERD

2929 031330 004737 0S2510 JSR PC, 38COMHD ; ISSUE *GO’, SERRCH FOR THE SECTOR
gg;g ;AND READ THE HERDER
o33

3932 031334 017737 163416 0O0I17& SETCK1: MOV SRHCS1,d88TMPO ;READ CS1 TO CHECK FOR ANY READ ERRORS
2933 031392 032737 100006 001176 BIT 85C, as$THPO {TEST FOR “SPECIAL CONDITIONTM - *SC°
3934 (31350 00I40% BES 8§ "CONTINUE WITH TEST IF ’'SC’ = O (NO ERRCRS)
292c 031352 004737 O45Hed JSR PC, ISPUTREG "RERD & SAVE ALL REGISTERS AGAIN IF AN
293 ‘UNDEF INED DATA TRANSFER ERROR OCCURRED
2927 Izi26p 10NCNC ERROR W0 ‘READ- WRITE HERDER 8 DATA ERRCR DURING



KO8
CoRJHBO,RPO4-S & DSKLS CTRLRZ MACY11l 30(1046) 10-NOV-77 11:48 PRAGE 102
CZRINB.PLC 10-ROV-77 11:09 T4? DRIVE TIMING ERROR SES 0101

3938
3939 n313ev 8s: :NOW THE HEADER MRS BEEN READ OK
3940 :#NOW 560 SECTOR CLOCKS HILL BE GIVEN
3941 ‘%GAP 11 BYT s SYNC 1 DATAR 512 ECC 4 BYTES
3333 :#GAP 2 BYTES, ' TOLERARNC "BYTES, EXtRA

3944 : #THESE S6G SECTOR CLOCKS ARE DIVIDED INTO TWO cnoups
3945 :#24 SECTOR CLOCKS WITH NORMAL DIRGNOSTIC DATA CLOCK
3339 :#AND 636 SECTOR CLOCKS WITHOUT ANY DIRGNOSTIC DATA ctocvs
3948
3949 : «THIS GIVES 24 SECTOR CLOCKS WITH DIAGNOSTIC DATA CLOCKS
33?? :#WHICH EQUALS 3 BYTES OF ORT

3352 031364 012701 000030 MOV #24. Rl ;LORD COUNTER
2963 (031370 013700 014776 MOV JSRHMR RO SGET RHMR nooRsss
3954 031374 012710 000001 MOV #DMD, 9RO :SET DIAGNOSTIC MODE
3955 031400 052710 000012 18: BIS snSTCK MCLK, 3RO :SET SECTOR CLOCK AND DARTA CLOGK
3956 031404 0%2710 000012 BIC #MSTCKIMCLK, JRO :CLEAR SECTOR CLOCK AND DATA CLICK
3957 031410 D0l2702 000007 MOV 87 Re Lono COUNTER FOR DIARGNOSTIC CLOCKS
3988 Q03i414 062710 000002 4§ : BIS sMeLK, IR0 'SET CLOCK
3959 Q031420 042710 000002 BIC sMCLK| 9RO CLERR CLOCK
3960 031429 005302 DEC R2 :COUNT TO 7
3961 031426 001372 8NE 4§ ennncu IF 7 NOT DONE
3962 031430 005301 DEC Rl :COUNT TO 24
ggga 031432 001362 BNE 18§ :BRANCH IF 24 NOT DONE

3322 :#THIS GIVES 536 SECTOR CLOCKS WITHOUT DIAGNOSTIC DATA CLOCKS

3967 031434 012701 001030 MOV #536. ,R! :LORD SECTOR CLOCK COUNTER
3968 031440 052710 000010 GY: BIS sMSTCK, JRO :SET SECTOR CLOCK
3969 031444 042710 000010 BIC sMSTCK| RO CLERR SECTOR CLOCK
3970 031450 005301 DEC Rl UNT
gg;é 031482 001372 8NE 53 annucu IF 536 NOT DONE

3973
3974 ;#NOW 'DTE’ SHOULD BE SET
33;2 : #CHANGE SAVED REGISTERS TO EXPECTED VALUES

3977 031454 012737 177400 015C24 MOV 8-256. , ISUC : SAVED RHWC
3978 031462 012737 016274 015026 MOV oREINTb+<q %2> ,9bBA; snvso RHBR
3979 031470 062737 140000 015032 BIS 8SC!TRE,98CSI ' ;SAVvED RHCS)
3980 031476 052737 010000 015034 B1S sDTE, s€R! :SAVED RHERI
3981 031504 012737 000401 015052 MOV #4401 JsMR :SAVED RHMR
3982 031512 052737 140000 015084 BIsS onrn'snn 98051 ;SAVED RHDS]
2983 031520 012737 000100 015066 MOV oxoo IsLA ,s VED RHLA
3984 031526 012737 000001 015036 MOY DST 'SAVED RHOST
gggg 031534 013737 016134 015050 MOV chrtsnr,aons :SAVED RHRS
3987 '
3<g8 ‘ : #*NOW RERD & SAVE REGISTERS AGAIN SO THAT COMPARISONS
gggg . :#CAN BE DONE (USE THE ’*WRFROM’ SAVE BUFFER THIS TIME)

399] 046456 . JSR RO, 98SAVER :READ IN SEQUENCE031542 004037
39392 02154& 014750 RHWC :FROM HARDWARE REGISTER

031ce0 0lcee2t WRFROM {INTO CORE BUFFER
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DRIVE TIMING ERROR

19. ; NUMBER OF REGISTERS TO RERD

#FOR RHRS UPPER BYTE
fove d8AS+]1, IBURFROM+2S ;UPPER RHRS

; #COMPARE THE HERDER RERD

JSR RO, @8COMPRR ; COMPARE
cyL :GOOD BUFFER
REINTO TEST BUFFER
4. NUMBER

Eg gETURN FOR ERROR

4 3 ;RETURN FOR GOOD COMPARISON
ERROR 10 {HEADER READ IN DURING THIS TEST IS

; IN ERROR

RTS PC ; RETURN

; GOOD COMPRRISON, CONTINUE

; *COMPARE REGISTERS BEFORE COMMAND WITH REGISTERS AFTER COMMAND

JSR RO, 38COMPAR : COMPARE
WC "INITIARL SNAPSHOT BUFFER (CHANGED)
WRF ROM :TEST SNAPSHOT BUFFER
18. :NUMBER OF REGISTERS
sg gevgnn FOR ERROR

3s 'RETURN FOR GOOD COMPARISON

MOV assnuono RS csrrxnc READY TO INDEX

RDD RS DOUBLE ERROR WORD
MOV RHhc-2(RS), anREcAoR-FAILING REGISTER
ERROR MPROPER REGISTER

cunnce RFTER FORCING
:'DTE’ ERROR

RTS PC : RETURN

;GOO0D - REGISTERS OK, GO ON TO NEXT TEST

SEQ JlCe
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DRIVE TIMING ERROR

MOV #STACK, SP :RESET STACK
s #THESE ARE TO SETUP FOR'DISKLESS USE

MOV SFMT22, 38CYL ?172PSR WORD

CLR J8SECOTR :
. rnacx 0

| ]

(R BIKEY) KEvh= 8
MOV 8-1_ X THIS 1S FOR WRITE DATA COMMAND
555 RS, 98CRC :GO TO CALCULATE CRC

WCRC

% THESE ARE REGULAR SETUPS & CHECKS

JSR PC aoCLoxsx :SETUP GENERAL REGISTERS
MOV #-256. , IRHWC 1256 DATA WORDS
MOV sunrngfi SRHBA %TQRTING ADDRESS OF BUFFER
CLR 0

secton 0
MOV BFMT22, IRHOF 15 BITS PER WORD

cc connzcrxon INHIBITED
CLR SRHCA YLINDER = 0
MOV J8WRIDAT, 3R1 HRITE DPTR= &0

: #READ 8 SAVE REGISTERS FOR COMPARISON RFTER SIMULATED 'CTE"

JSR RO, 385QVER ;READ REGISTERS IN SEQUENCE
RHWC :FROM HARDWARE REGISTER
WC :INTO CORE BUFFER LOCATION
19. 'NUMBER OfF REGISTERS TO REAC

iNOH "GO’ WILL BE cxvsn EVERYTHING ux L BE raenrzo
gannL Y FOR T HERSE eé IME TO WRITE

NLY SECTOR CLOCKSW G VEN NO oxncnoarxc DRTA
&ocxs W L* ?e cag THIS >H0 o) BR ?ECTOR PULSE HIGH
' sWITHOUT PUTTING D DOWN, HENC TE’' WwiLL ComE UP.

MOV #-1,d8TESDTE :SET DTE (EST
MOV 8-1, J8ERFLGS STHIS WILL BRING THE READ HERDER

{AND DATA PROCESS OUT AFTER THE
:HEADER HAS BEEN CORRECTLY RERD

JSR PC, 38COMHD :ISSUE 'GO’, SEARCH roa SECTOR,
: :READ HERDER AND DRTA

MOV JRHCS! TMPO ;REA CK FOR RERD ERRORS
BIT 85C, Q?mz ; E 9 Egfi8P2H§QL CONDITIONTM - *SC°*
BEG 63 ,convxmus TESTING IF NG ERROR
JSR PC,d8PUTREG ‘RERD 8 SAVE Recxsreas AGRIN IF UNDE-

,FINSE snnon HRS OCCURRED
ERROR 40 s THERE WASA READ,NRITE HEADER ERRJOR

+DURING 'DTE' TEST SETUP

SEQ Cl103
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4093 03200 6S: ;NOW THE HERDER HAS BEEN RERD
40N : #0560 SECTOR CLOCKS WILL BE GiVEN -
4095 '#GAP 11 BYTES, SYNC ! BYTE, onTn 512, ECC 4 BYTES
:839 :#GRP 2 BYTES, TOLERRNCE 28°'BYTES, EXtrRA2

4038 ; #THESE 560 SECTOR CLOCKS ARE DIVIDED INTO TWO GROUPS
4099 ‘224 SECTOR CLOCKS WITH NORMAL DIAGNOSTIC DATA CLOCKS
318? :#AND 536 SECTOR CLOCKS WITHOUT ANY DIAGNOSTIC DATA CLOCKS

4102
:i%& : #THIS GIVES 24 SECTOR CLOCKS WITH DIAGNOSTIC DATA CLOCKS

4105 032C60 012701 000030 MOV #24. Rl :LOAD SECTOR CLOCK COUNTER
4106 032064 013700 014776 MOV J8RHAMR , RO :GET RHMR ADDRESS
4107 032070 012710 000001 MOV sDMD, 3RO :SET DIAGNOSTIC MODE
4108 032074 052710 000012 1s: BIS lflSTCK'HCLK RO ;SET SECTOR CLOCK AND DATA CLOCK
4109 032100 042710 000012 BIC IHSTCK'MCLK RO :CLEAR SECTOR CLOCK AND DATA CLOCK
4110 032104 012702 000007 MOV :LOAD COUNTER FOR DIAGNOSTIC DATA CLOCKS
4111 032110 052710 000002 4s: BIS IHCLK RO :SET CLOCK (DATR)
4ll2 032114 082710 000002 BIC sMCLK| 3RO CLERR CLOCK (DATA)
4113 032120 005302 DEC Re : COUNT
4114 032122 001372 BNE 4$ annuca IF 7 NOT DONE
4115 032124 005301 OEC R1 : COUN
:iig 032126 001362 BNE 18 ennncu IF 24 NOT DONE

:iig ; #THIS GIVES 536 SECTOR CLOCKS WITHOUT DIAGNOSTIC DATA CLOCKS

4120 032130 012701 001030 MOV 8536, ,R] :LOAD SECTOR CLOCK COUNTER
4121 032134 052710 000C10 Ss: BIS sMSTCK, IR0 :SET SECTOR CLOCK
4122 022140 042710 000019 81C sMSTCK) IR0 CLEQR SECTOR CLOCK -
4123 032144 005301 DEC R1 :COUNT
:isg 032146 001372 BNE ss :BRANCH IF 536 NOT DONE

4126
4le?

4128 2ECC PATTERN REGISTER IS NOT CHECKED

3}33 032150 017737 162634 015064 fiov JRHEC2, 98EC2 :RHEC2 IS NOT CHECKED
i3l
:{gg ;#NOW *OTE’ SHOULD BE SET, CHANGE SAVED REGISTERS TO EXPECTED VALUES

4134 032156 005737 017334 157 J8RH70 :CHECK FOR RH?0 CONTROLLER

:{32 032162 001412 BEQ 78 :SKIP RH?0 CODE AND DO RH11 IF NOT

4137 032164 012737 177416 015024 MOV 8-242. , JMWC SAVED RHWC
4138 032172 012737 015254 0.5026 MOV SWRFROM+< 14, #2>, 4%8A .SAVED RHBA
4139 032200 052737 000300 015030 BIS $IR'OR, 38CS2 ; SAVAVED RHCS2
:i:? 032206 000414 8R gs :SKIP NEXT RHM!1 CODE

4i42 032210 012737 177511 015024 7%: MOV 8-183., I8C SAVED RHWC

4143 (032216 012737 015442 015026 MOV SWRFROM+(73. %2>, 5¥BA ;SAVED RHBA
4144 032224 042737 000100 015030 BIC sIR,38CS2 snveb RHCS2
:izg 032232 052737 000200 015030 8IS sOR. 98C32 'SAVED RHCS2

4147 032240 052737 140000 015032 8%: BIS #SC'TRE,J#CS1 ;SAVED RHCSI

4148 03224& 052737 010000 015034 BIS sDTE, astR] :SAVED RHER1
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032254 012737 000201 015052 MOV $DENVL! DMD, 98MR : SAVED RHMR
0322 052737 1w0088 815054 BIS onrn'sn dbosS1 SRVED RHDS1
032370 012737 0001 15066 MOV uxo A VED RHLA
032276 012737 000001 015036 MOV ol 2 ;SAVED RHDST
032304 013737 015134 015080 MOV aahrr NT,388S ;SAVED RHAS

; #NOW READ 8 SAVE REGISTERS AGAIN SO_THAT COMPARISONS

:CAN BE DONE (USING ’'WRFROM’ BUFFER THIS TIME)

032312 004037 046456 JSR RO, 98SAVER R RD IN SEQUENC
032316 014750 RHIWC FROM HARDWARE REGI“TER
032320 016264 REINTO INTO CORE BUFFER LOCATION
03232z 000023 ) *NUMBER OF REGISTERS TO RERD

#FOR RHAS UPPER BYTE

032324 113737 0150S1 016311 fove S8RS+1, J8REINT0+25 ; UPPER RHAS

: ¥*COMPARE CHANGED REGISTER SNAPSHOT BEFORE COMMAND WITH
: #SNAPSHOT AFTER COMMAND

032332 004037 046660 JSR RO, 38COMPAR ; COMPARE
032336 015024 WC 'CHANGED INITIAL SNAPSHOT BUFFER
0323490 016264 REINTO snnpsnon BUFFER AFTER COMMAND
032342 000022 18. *NUMBER OF REGISTERS TO COMPARE
032344 032352 2s :RETURN FOR ERROR
032346 032352 28 : GAME

032372 38 :RETURN FOR GOOD COMPRRISON

032352 013705 052770 2s: MOV aoznuono RS :GETTING Renov TO INDEX
032356 060505 ADD DOUBLE ERROR WORD
032360 016537 014746 045530 MOV nHacZ2(RS), aonschoarnxanc Rscxsren
032366 104001 ERROR IMPROPERREGISTER

,cwnncz nrrsn FORCING
:"DTE’ ERROR

032370 0002C7 RTS PC :RETURN

032372 3%: :GOOD, REGISTERS OK - GO ON TO NEXT TEST
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DRIVE TIMING ERROR

MOV #STACK, SP :RESET STACK

:#THESE ARE TO SET UP FOR DISKLESS USE ONLY

MOV SFMT22,38WCYL ;FORMAT 22=16 BITWORDS AND
:CYLINDER O

CLR ISWSECTR : TRACK=0, SECTOR=0
CLR IBWKEY] ,KE 1=0
CLR JBWKEY2 KEY2=0
MOV 8256. , 98FNWORD ;256 DATRWORDS
JSR RS, dslRC :GO TO CALCULARTE CRC
WCYL
GCRC

% THESE ARE REGULRR SETUPS 8 CHECKS

JSR aCLDISK NERAL REGISTERS
ngv ég g& 3&6 n?g bs 4 HEARDER WORDS
MOV ounragfi anuea ?TRRTING nooness OF BUFFER
CLR 0

ISECTOR= 0
MOV SFMT22'ECI,aRHOF ;16 BITS PER WORD

tcc CORRECTION INHIBITED
CLR JRHCA &* 8
MOV J8WRIFOR, aR1 'URITE Henoe AND DATA= 62

; #READ 8 SAVE REGISTERS FOR COMPARISON RFTER SIMULRTECD °OTE®

JSR RO, I#SAVER REQD IN SEQUENCE
RHWC FROM HARDWRRE REGISTER
WC : INTO CORE BUFFER_LOCATION
19. :NUMBER OF REGISTERS TO RERD

SEQ Ol10E
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Neae

4223
4224

422s
4ee
Yee
4ees
4Yea9

P12

032534
032542

032550

032554
032562
032570
032572
0325786

032604

032622

032624
032630

032632
032640
03ce4e

032650
032656

032664
C32e7e
£22700

012737
012737

004737

017737
032737
00140S
004737
104040

005737
001407

012737
012737
000406

012737
612737

052737
042737
0c272?

172277
172777

0sSe32

162176
100000

o4s4eH

017334

177404
015240

177427
015426

140000
000100
00000
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DRIVE TIMING ERROR

; #NOW "GO’ WILL BE GIVEN. EVERYTHING WILL BE TREQTED
: #NORMALLY TILL HERDER IS TO BE GIVEN, THEN ON
lSECTOR CLOCKS WILL BE VEN. NO DIAGNOSTIC

1N 9GAS e CIYE D S OB TN, SEgTom EugsE HicH
MOV 8-1,d8TESDTE ;SET DTE TESTY
MOV 8-1,J8ERFLGS THIS WILL BRING THE READ HEADER

AND DRTA PROCESS OUT AFTER THE
HERDER HAS BEEN CORRECTLY RERD

JSR PC, 38COMWHD : ISSUE 'GO’, SEARCH roa SECTOR,
{WRITE HEARDER AND DATA

MOV SRHCS1,d¥$TMPO ;READ CS1 TO CHECK FOR ERRORS DURING WRITE
BIT #SC, 388 TMPO ; TEST FOR “SPECIAL CONDITION" - *5C°
BEQ 4§ comrxnue TEST IF NO ERROR ('SC’ = 0)
JSR PC, a8PUTREG Rsno savs REGISTERS AGAIN IF ERROR
ERROR 40 THERE WASA Rsno/unxrs HERDER ERROR

ouaxnc "DTE’ TEST SETU

;NOW SECTOR HAS BEEN FOUND OK

: #609 SECTOR CLOCKS NILL BE GIVEN,
1239 BYTES FOR SECTOR GAP,
‘#] BYTE FOR HERDER SYNC,

‘#GuP 11 BYTES, SYNC'] BYTE, DATA S12, ECC 4 BYTES
:#GAP 2 BYTES, ' TOLERANCE 26'BYTES, EXYRA3

;#THIS GIVES 609 SECTOR CLOCKS WITHOUT DIAGNOSTIC DARTA CLOCKS

MOV #609.,R] :LOAD SECTOR CLOCK COUNTER
BIS sMSTCK, JRO :SET SECTOR CLOCK
BIC ;Tsrcx RO SLERR SECTOR CLOCK

BNE S§ 'BRANCH IF 536 NOT DONE

; #NOW 'DTE’' SHOULD BE SET, CHANGE SAVED REGISTERS

{70 EXPECTED VALUES

157 J8RH7N ;CHECK FOR RH70 CONTROLLER
BEQ 68 :SKIP RH70 CODE AND DO RH11 IF NOT

MOV 8-252. , I8WC SAVED RHWC
MOV SWRFROM+(8. %2>, ahan SAVED RHBR
BR 78 SKIP NEXT RH11 CODE

MOV €-193., I8C SAVED RHWC
MOV SWRFROM+ (B7. 22>, 5%8R ;:SAVED RHBR

BIS #5C' TRE, 98CS1 snveo RHCS1
BIC sIR, 9uC82 SAVED RHCS2
BIS #0R 98CS2 ' 2AVED RHCED

SEG 0107
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010000

018134
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014746
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BIS sDTE, 9%ER! :SAVED RHERI
MOV 0401'aonR :SAVED RHMR
8IS onrn ERR ds0S1 ;SAVED RHDS!
MOV JuLA :SAVED RHLA
MOV b ST :SAVED RHDST
MOV auhTTENT,auns :SAVED RHAS
. #NOW READ 8 SAVE REGISTERS RGARIN SO THAT COMPARISONS CAN BE DONE

JSR RO, 38SAVER :READ IN SEQUENCE
RHWC :FROM HARDWARE REGISTER
REINTO : INTO CORE BUFFER LOCATION
19, *NUMBER OF REGISTERS TO RERD

%¥FOR RHAS UPPER BYTE
fova G8AS+1, JSREINTO+25 ;UPPER RHRS

; #COMPARRE CHANGED REGISTER SNAPSHOT BEFORE COMMAND
;#WITH REGISTER SNAPSHOT AFTER COMMAND

JSR RO, 38COMPAR : COMPARE
We :CHANGED REGISTER snnpswor
REINTO :SNAPSHOT AFTER COMMAND
18. :NUMBER OF REGISTERS TO COMPARE
2% :RETURN FOR ERROR
28 SAME
3s :RETURN FOR GOOD COMPARISON

MOV a-enaoao RS GETTING READY TO INDEX
AOD UBLE ERROR WORD
MOV RHac S(RS), aunechonFQILING Rscxsrzn
ERROR 1 ; IMPROP

canncs nrr n FORCING
:"DTE’ ERROR

RTS PC *RETURN

cooo REGISTERS COMPARE OK
0 ON TO THE NEXT TEST

SEG C108
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4317

4318
4319
4320
4321
4322
4323
4324
4325
4326
4327

4328
4329
4330

43231
4332
8333
4334
<4335
4336

4337
4338
4339
4340

pie

033034
033046

0330Se

033182

033156

033162
033166
033172

012706
004737

012737

012737
00s037

012700
012701
005020
00S301
001375

012700

012720

012720
012720
Di12720

B1270%

01se?C

001000
C4S764

000026

033164
00002S
000025

0000es
033410

0S4470
050460_

015220

g10000

000000
000025
0000es

000023

0S2752
010000
000000

ON7172

MRCY11 30(1046)
T82

015146

SS3

SSS

63:

Ssv:
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SECTOR SELECTION SEG 0109

MOV 8STACK, 5P ;RESET STACK
JSR PC, a8CLF TSK 'SETUP GENERAL REGISTERS 8 CLEAR

: THE_DRIVE
MOV #22.,38TAGDTE ;22 SECTORS

THIS TEST REPEATS

i ITSELF 22 TIMES

;#THE FOLLOWING INITIALIZES FOR SECTOR O

CLR d8553+42 s HEADER (SECTOR)
MOV 821., 38SSH+2 *HERDER (KEY1)
MOV 821. JuS55+2 ‘HERDER (KEY2)
CLR 9855742 :DATA (SECTOR)
CLR J8SS10+2 :DATA
CLR 985512+2 *SECTOR (SIMULATED DISK)
MOV 821.,985513+2 'KEYl (SIMULATED DISK)
MOV #21. 385514+ iKEY2 (SIMULATED DISK
CLR 98S515+2 'SECTOR (RHDST)

. #CLEAR SIMULATED DISK AREA

MOV #SECGAP RO s POINTER
MOV #304. ,R{ :COUNTER
CLR (RO)+ :CLEAR SIMULATED DISK RREA
DEC Rl :COUNT
BNE 2s

. #SETUP WRITE FROM BUFFER

hov SWRFROM,RO

- #HERDER

fiov #FMT22, (RO)+ :FORMAT 16 BITS PER WORD
iCYLINDER O

MOV 80, (RO)+ 'SECTOR TO VARY
MOV s2l., (RO)+ 'KEYL TO VARY
MOV 821.) (RO)+ ‘KEY2 TO VARY

; #*DATA_IN WRITE FROM BUFFER ALTHOUGH THIS IS DATA AND NOT
: ®HEARDER, THE SECTOR WITH SYNC BYTES WILL BE GIVEN RS DATA.

: #DATA 1S - 19 WORDS OF ZEROS - SYNC WORDS, 4 Hsnoen WORDS

‘#] CRC WORD WORDS OF ZEROS, 1 SYNC WORD 0 ZEROS
: #(DATA), svuc WORD, 70 SECTOR NUMBER TO 0
MOV #19.,RS : COUNTER
CLR (RO 4+ ;19 zenos
DEC RS : COUN
BNE 63 ;19 oonsv 3
MOV SSRSYNC, (RO)+ :SYNC = 14400
MOV urnree lRO)+ :CYLINDER O
MOvY o)+ :SECTOR TO VARY
CLR (R6)¢
CLR (RO,+
JSR RS, JuCRC :CALCULATE CRC FOR ABOVE 4 WORDS
WRFROM+50 ‘4 WORDS START FROM HERE
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4373 03323 015300 WRFROM+60 ;PUT CRC HERE

:gf 033240 005720 3 (RO)+ . INCREMENT RO
4377 033242 012705 00000S MOV ¥5. RS
4378 033046 005020 8s: CLR (ROS+ ;§ ORDS OF ZEROS
4379 033250 005305 BEC RS ! SOUNT
4380 033252 001375 BNE 8s 'BRANCH IF S NOT DONE

4382 033254 013720 052752 MOV JWRSYNC, (RD)+ ;SYNC = 14400

4383 033260 012705 000144 MOV #100. ,RS

4385 033264 005020 as: CLR (RG)+" . 100 WORDS OF ZEROS
4386 033266 005305 BEC RS

4387 033270 001378 BNE 38

4389 033272 013720 052752 MOV SIRSYNC, (RD)+ {SYNC = 14400
4390 033876 012705 000106 MOV RS’
439] 033302 012720 000000 $S10: MOV oo0k .SECTOR TO VARY
4332 033306 005305 DEC RS’
4333 033310 001374 BNE 5510

4335 . ¥CLEAR REST OF 256 WORDS THAT IS G4 WORDS OF ZEROS

4397 033312 012705 000066 MOV ¥S4. RS

4398 033316 005020 118: CLR (RO)+
4399 (033320 0053065 GEC RS

4400 033322 001378 BNE 118

::8% : #THESE ARE TO BE SET UP FOR DISKLESS USE ONLY

4408 033324 012737 010000 056006 MOV SFMT22,3WiCYL FORMAT= 16 BIT LORDS

4406 033332 012737 000000 0S6010 SS12: MOV 80, I8WSECTR 'SECTOR TO VARY
4407 033340 012737 000025 006012 5513: MOV 0217, JMAKEY] [KEY] 10 VARY
4408 033346 019737 000026 Q006014 3519: MOV 851 DRUKEY2 KEY2 TO VARY
4409 033354 (18737 000312 026046 MOV 502" SIWFNUWORD ;202 DATA WORDS
44I0 033382 004637 Ou717o ISR RE, 98LRC ' CALCULATE CRC
4411 033366 0S6006 WCYL iEIRST ORD
44lg 933370 D0SE0IE GCRC 'PUT HERE

4413 . #THESE ARE REGULAR SETUPS

W4lE 033372 012777 177400 161350 MOV #8-256.,9RHWC ;202 DATA, 4 HEADER
4417 (03400 019777 016220 161334 MOV sUREROM IRHBA (FILL BUS’ ADDRESS
4418 033406 012777 00Q0OQ 161346 SSI1S: MOV 80 oRHDST 'SECTOR 0 VARY
4413 033414 013777 016172 161334 MOV J8URIFOR, DRHCS1 GET RERDY T0 DO
4420 'WRITE HEADER AND DATA
445] 'WITH 62 FUNCTION CODE IN RHCSI
4422 033922 012777 010000 161336 MOV WFMT22,dRHOF 16 BITS PER WORD FORMAT
4423 033430 005077 Ie13M CLR JRHCA 'CYLINDER = O

4425 03424 005037 015124 CLR JRERFLGS .CLEAR ERROR FLAG

‘427

“=2gE 0Z34E2 004727 CESe3e JSR PC.,J8COMWHD ; ISSUE 'GO’, COUNT SECTOR CLOCKS,
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4429

4430
4431
44

443

4434

4435
4436

4437

4438

4439
4440
4441

4442
4443
44y

4445
4446
4447

4448
4449
4450
4451
4452
4453
445y

.P12

033456

03347%

033522

005737

004037
Sés 30

4566

005237
005337
005337
005237
005237
005237

8pe337
00Se37

00337
001001
G00i37

clslieM

046660

033164
033170
033174

03335
033410

01146

033124

MARCY11l 30(1046)

7se

168:

17%:

18%:

5se:

1¢:

10-NOV-77 [1:48 PARGE 112
SECTOR SELECTION

;WRITE HEADER AND DATA
TST JRERFLGS iHAVE ANY ERRORS OCCURRED ?

L #NOW COMPARE “DISK" BUFFER WITH "REINTO" BUFFERYsR RO, 38COMPAR ; CHECK
WRFROM+8. ;*oog surr R
DISK ' TEST BUFFER
256. ; NUMBER OF WORDS
168 ;RETURN POINT FOR ERROR HERDER17; ;RETURN POINT FOR ERROR DATR18 :RETURN FOR GOOD COMPRRISONERROR 7
RTMS PC
ERROR 10
RTS PC

i #THE FOLLOWING INCREMENTS ARE TO CHANGE THE RBOVE SET UP;#T0 WRITE ON THE NEXT SECTOR

INC 855342 ;HEADER (SECTOR)
DEC 9855442 ;HERDER (KEY1)
DEC 9855542 'HERDER (KEY2)
ING g.g 242 ;Bnrn (SECTOR)
INC 83310+2 ‘DATA
Igg aassi§+a ;E£$To§ (aéfg%nrso 8&5“’

8 + i K )BEC 3aeld: iREvh (ZIMHLATER BIEYS
INC 98551642 'SECTOR (RHDST)

DEC I8TAGDTE ; COUNT DOWN_FOR 22 SECTORS
BNE 18 ;BRANCH I€ 22 SECTORS NOT COMEIMP 8551 :GO BACK TO NEXT SECTOR

SEG 0111
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CSRIHBC, RPOM

IHB. P12

033610

0336¢c2

033640
033642

033646
033654
033660
033666
033674
033700
033704
033710

033714

033722
033730
033734
033740
033746
033752
033754

0337S¢e
033764
033770

033774

834022
C3+Cey

0127086

012700
012701
012720
00S301
001374
004737

012737
005037

005037
005037

012737

012737

S
0selle

D12777
012700
010077

012720

S & DSKLS_CTRLRZ
i0-NOV-TT 11:C9

001000

Qs4470
000402
1772777

045764

177777
050472
050466
050474

050460
psguee
0s0476
0S0S00

gio0c*

47172

177374
015220
160756

010000

000001

000400
000000

00C0o01

109
MARCY11l 30(104? 10-NOV=77 11:48 PRGE 113

01Siu4e

0s0470
050502

0Se006

056040

0S6046

160764

DRT

1%:

cs:

A

.SBTTL

MOV

;lTHESE

MOY
MOV
MOV

RANSFER TESTS USING ECC

DARTAR TRANSFER TESTS USING ECC

#STACK, SP sPESET STACK

#SECGAP, RO POINTER
#258. R} : COUNTER
a;x,(ho)+ *FIILL SIMULATER DISK WITH ONES

18
PC.d8CLDISK :THIS 1S USED TO SET GENERAL REGISTERS

ARE FOR ECC TEST ONLY

INTSECC s THIS IS AN ECC TEST
aopbsxrx : CLERR ERROR POSITION counrsn
JNCODE , 98NCOUNT' ; TEMPORARY N-CODE COUNTER
S8HARDER, O8HADTMP " ; TEMPORARY HARD ERROR COUNTER
98GECC] gct LOW ORDER TO BE GENERATED
I8GECC2 scc HIGH ORDER TO BE GENERATED
INDATENV :CLEAR DATA ENVELOPE CLOCK COUNT
Jd82CODE :CLERAR LERDING ZEROS CLOCK COUNT

ARE TO BE SETUP FOR DISKLESS USE ONLY

sFMT22, aslCYL ; FORMAT22=16BIT WORDS ANC
iCYLINDER O

81, IBWSECTR :TRACK=0, SECTGR=1
INUKEY] KE 1=0
anuKEY2 KEY2=0
8256. , 9 8FNWORD ass DATA WORDS
RS, 3#lRC :GO TO CALCULRTE CRC

ARE REGULAR SETUPS

8-260. , IRHWC :256 DATA WORDS4 HEADER WORDS
sWRFROM, RO :THESE TWO INSTRUCTIONS GETS
RO, dRHBA ‘ADOR. OF WRFROM INTO RO AND

:BUS ADDRESS REGISTER
sFMT22, (RO)+ :FORMAT= 16 exr WORDS

:CYLINDER=
81, (RO)+ : TRACK=0, SECTOR 1. KEYS=0
(RO)+ TKEY1=0
(RO)+ 'KEY2=0
#256.,RS :COUNTER
.g ROH+ 'MOVE ALL ZEROS FOR DATA

33 :BRANCH IF DATA NCT COUMPLETE
#1.JRHDSTM :TRACK=0 SECTOR=1

SEG Cl12



CSRIHBO,RPOM S & DSKLS CTRLRR
CSRIMB.PlC

4521

4522
4523
4GaM
4525

4526
4527
4528
4529
4530
4831

D34044

0340S0
034054
034062
034066

03-27e

D34140
Q34144
034146
034150

034152
Q34160
Q34166
Q34172
034174
Q34i7e

pau4200

034204
034210
o3-ele

10-NOV-T7

013711

00S037
01277
00sQ7?
004737

005737

023737
001402
104031
00040S
023737
001401
104031

DO4037
016264
017262
000000

013737
013737
004037
017270
C17324
000000

00s03?

004037
QleckH
Oc<cee

11:C98

cisive

01514
010000
160702
0sse3e

g1siav4

0S0460

0souee

o4s7Ce

0S0460
0S04&e
o4S702

Dlcled

g466EC

MRCY11l 30(1046)
753

160704

0ss

0SSS70 &8:

566k

s ¥

JO9
10-NOV-77 11:48 PAGE 114

WRITE ECC TEST | SEQ 0113

MOV dBMWRIFOR, JR1 ;GET RERDY FOR WRITE HERDER AND
;DATA WITH 62 IN RHCSI

CLR S8ERFLGS iCLEAR ERROR FLAG
MOV 8FMT22, JRHOF {FORMAT BIT=1 (16 BIT WORDS)
CLR dRHCA ;CYLINDER =0
JSR PC, 98COMWHD iWRITE HERDER AND DATA

;#1F THE PROGRAM COMES BRCK HERE WITHOUT ERROR PRINTOUTS

P#FROM THE “COMWHDTM ROUTINE THAT MEANS ALL HEADER ON DISK
;#1S GOOD IE. ONLY DATA IS TO BE CHECKED TO SEE IF THEY ARE
i#ALL 2EROS AND WRITE DATA GAP AND TOLERANCE GAP TO SEE IF
;#THEY ARE ALL ZEROS

TS7 JBERFLGS ;HAS ANY ERRORS OCCURED?

:IF WRITE ERROR OCCURS ECC IS NOT CHECKED

; #COMPARE SOF TWARE GENERATED ECC WITH THRT GENERATED BY HRRDWARE

CMP J8GECC] ,d8WECC]; COMPRRE SOFTWARE ECC WITH HAROWARE ECC
BEQ 68 ; BRANCH IF GOOD
ERROR 3l LOH ORDER ECC _IN ERROR
BR 78 ANCH TO CONTINUE
CcMP OIGECCE INWECC2; COHPQRE SOFTWARE ECC WITH HAROWARE ECC
BEQ 4 ) ; BRANCH IF GOOOD
ERROR 31 ;HIGH ORDER ECC IN ERROR

;#FILL “REINTO” BUFFER WITH EXPECTED DARTA

JSR RO, 38CLARER sFILL REINTO BUFFER
REINTO : FROM
REINTO+(255. 2> :T0

.WORD O :DRTA

MOV JUGECC], ISREINTO+<256. #2>; FIL ECCL
MGV 98GECC2 QWREINTO+ (257 22> :FILL ECC2
JSR RO, 38CLAREAR sFILL RESt
REINTO+<258. #2> .r OM
REINTO+272. #2> 110
0 ‘DATA

CLR 8ERFLGS :CLEAR ERROR FLRG

; #NOW COMPRRE "O0ISK* BUFFER WITH “REINTOTM

JSR RO, d8COMPRR ; CHECK
FEINTO : GOOD BUFFER
DISK ; TEST BUFFER
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CZRINB. P12 10-NOV-77 11:09 753 WRITE ECC TEST 1 SEG O11v

4577 03421 000402 258. NUMBER OF WORDS CHECKED
4578 034216 034224 48 RETURN POINT FOR ERROR HEACER
4579 034220 034230 S$ 'RETURN POINT FOR ERROR DATH
4580 (034224 104007 4s: ERROR 7 RERD ERROR 10 NEXT
4581 034226 000207 RTS PC RE URN TO COMPARE
4582 034230 104010 S§: ERROR 10 WORD NOS | TC 256 ARE
4583 oarn WORDS
458y WORD NOS 257 AND 258
4585 nns ECC WHICH ARE CHECKED
4586 WORD NOS 259

4587 IS DATA GAP
4588 *WORD NOS 260 TO 273
4589 :ARE TOLERANCE GAP
:gg? 034232 000207 RTS PC 'RETURN TO COMPARE

4E92
4593
4534

483c



C%ggHBO RPO4-/5/6 DSKLS CTRLRe
HB.Pl12

4596
459,

4598

10-NOV-77 11:09

034236 012706 CO1000

0342Ss0
034254

034270
034e7e
034274
034276

034302
034304
034306

034310

034314
D34322
034326
034334
C34342
034346
p343Se
034356

p34362

034370

00SC37

012737

112737
112737
012737

054EED

000000
000400
0S4566

0oc017

051254

172722727
gsow7e

010000

000000
000000
000000
000000
000400
0seee0
047172

MACY1l 30(1046)
T83

0lsi4e

0S0470
0s0sCe

052650

0Sees3
052652
0S2654
052656
052730

i9:

c2s:

LOS
10-NOV-77 11:48 PRGE 116

WRITE ECC TEST | SEQ 0118

MOv #STACK, SP ;RESET STACK

SETUP FOR WHRT IS TQ BE RERD
HERDER CRC IS RESTORED FROM R SUBROUTINE

MOV #0,-(SP) ;DRTR_TO BE REARD
MOV 8286. RS : COUNTER
MOV #01SK RO :START OF SIMULATED OISK DATA
BEE &%P’ tRO)+ ngvs IN DATAR ON TO SIMULATED DISK

BNE 18 :BRANCH IF 256 NGT COMPLETE
TST (SP)+ :UNDO-(SP)
cHE (RO)+, (RD)+ 1JUMP OVER THE TWO ECC WORDS
MoV #1S. RS -1 DATA GRP

114 TOLERANCE GAP
CLR (RO)+ "CLERR DATA GAP, AND
OEC RS : TOLERANCE GAP
BNE 28 'BRANCH IF NOT COMPLETE

JSR PC.d8FILLEC : INSERT THE TWO ECC WCRDS ON THE DISK
:IN THE CORRECT PLACE

;#THESE ARE FOR ECC TEST ONLY

MOV 8-1 GOTSECC THIS IS AN ECC TEST
CLR IsPdS] CLEAR ERROR POSITION COUNTER
MOV acucooe anncounr - TEMPORARYN-CODE COUNTER
MOV sHARDER, d$HADTMP rsnponnnv HARD ERROR COUNTER
CLR Q8GECC] Ece OW ORDER TO BE GENERATED
¢LR 98GECC2 FECC HIGH ORDER 7O BE GENERATED
CLR JSDRTENV ‘CLEAR DATR ENVELOPE CLOCK COUNT
CLR J82CODE "CLEAR LERDING ZEROS CLOCK COUNT

; #THESE ARE TO SETUP FOR DISKLESS USE ONLY

MOV $FMT22,38CYL 16 BITS PER WORD
LINDER O, FORMART 16 BITS

MOvVE 80, 38SECOTR+! TRQCK c
MOVB #0,asSECOTR ;SECTOR O
MOV 80, INKEY| KEY1=0
MOV 80, IWKEY2 tKEY2=0
ge; _sass S8DAWORD ?NOOFonrnguogog”aua_

IR RS, J8CKTTM 26 %0 2t clER Qs LR
WCRC .

. #THESE ARE REGULRR SETLPS
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CZRIHB. P12 10-NOV-77 11:09 TSY READ ECC ENABLED 1R SEQ 0116

4652
4653 039442 004737 0457 u JSR PC alCLDISK s SETUP GENERQL REGISTERS
Y654 w46 012777 17?73 160274 MOV é?s Ty §§s ?GTR HERDER WORDS
4655 o quw 012777 3 160270 MOV oR NTO aAHan RTING RDDRESS OF REARD BUFFER
A ‘i‘-’-,’-“"209 000001 nove ; I LOWER BYTE HIGLESE%?E]:ggs 83: 9w 615599 MOV g¢)+ SRHDST ?Encx/s CTOR IN ?
:ssg 034500 012777 010000 160260 MOV .rnraé SRHOF TsRPETI 11
M) EEEQUSQ BEL ?E ~8 8074
4662 cuecx

:ggg 034506 0D0SO?7 160256 CLR JRHCRA chxnoea

4665
4666 034524 013711 015176 MOV SSREFOR, dR1 ;READ HEARDER nuo DATAR=72

4667 034830 005037 015124 CLR IncrRFLGS :CLEAR ERROR FLRG
4668 034534 004737 052510 JSR PC, 38COMHD 'READ HEADER nu DATA
4669 ‘IF THERE ARE READ ERRORS THEN
4670 'ECC WILL NOT BE CHECKED

74
467 ;#IF THE PROGRAM COMES BAHCK HERE WITHOUT ERROR PRINTOUTS
4674 T#FROM THE “COMHCTM ROUTINE THAT nenns SECTOR GAP
457¢E :#F IRST SYNC, HERDER, MEADER CRC, MERDER GRP AND'
3&;7 .svncgvrs HAVE GONE BY AND svnés WERE CORRECTLY
467 'lHEQDEnno DATA ARE TO BE CHECKED.
4€~9 :#IN CHECKING RERD DATA THE WRITE FROM BUFFER

4680 : #°WRFROMTM IS FILLED uer EXPECTED DRTA AND

3§Sé »COMPARISONS ARE MA

4683 034540 00S737 015124 TST JSERFLGS ANY ERRORS nansnov THERE

4684 034546 004737 0O4S4E4 JSR PC, 38PUTREG snvs REGISTERS
4685 034552 005737 015034 IS8T JstR1 ; o ER s HOULD ee ser
4686 "345Se 001401 BEG ss. NSEE
4687 J34560 104032 ERROR 32 32 exr c IS ER SHOULD BE ZERO
4688 TONLY HE 32 axrs CAN BE SEEN
4689 CIN rue PRTERN REGIS
4630 og ; ¥E as s; éN RHERl
469] 034562 013746 0S0460 X ¥ MOV 98GECCL, -(SP) T PRTYERN sc s
4692 034566 042716 174000 BIC 8174000, (SP) *KEEP ONLY 11
4692 034572 022637 015064 CMP (SP)+,QkECS : COMPARE PRTTSRN REGISTER
4694 034576 0OGI40l BEQ 78 'BRANCH IF GOOD
:ggg 034600 104032 ERROR 32 {11 BITS OF THE 32 BIT ECC REGISTER INCORRECT

4697

4698
4699
4700 . #ADD 16 nnxursunncs CLOCKS TO
:Zgg :#BRING EBL DOWN

4

4703 034602 012700 000020 78: MOV nxs RO counrsn

4704 034606 85 7727 008005 ie0le2 B8%: g§s E RHMR S
4705 (034614 042777 000002 160164 ¢ RHMR CLER CLOCK
470e_ 034622 _DNS3I00 _ o . EC . :COUNT )
47277 034e24 001376 ) NE 85 ;BRANCHTMIF 16 CLOCKS NOT DONE
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104008

000207

015220
010000
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000000

D15124
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046660

MARCY11l 30(1046)
TSY

00C001

3%:

4s:

cs:

NO9
10-NOV-77 11:48 PRAGE 118

REARD ECC ENRBLED 1R

MOV SWRFROM, RO :GETTING READY TO FILL EXPECTED DATA
MOV #0'FMT22, (RO)+ :CYLINDER O
MOVB 80, - (SP) D IN LONER BYTE GET SECTOR
MOVB 90 1(5P) :GET TRACK IN HIGHER BYTE
MOV (SP)+ . (RO)+ :GET TRRCK/SECTOR IN BUFFER
MOV 0, (RO)+ iKEYL IN BUFFER
MOV 80, (RO)+ ;KEYZ2 IN BUFFE
MOV #256. ,R! :DATA WORD counrsn
MOV 80, R2 ‘DATA
MOV R2. (RO)+ ‘DATA INTO BUFFER
DEC RI : COUNT
BNE 38 'BRANCH IF 256 NOT DONE

CLR ISERFLGS :CLEAR ERROR FLAG
JSR PC, asPUTREG : SAVE REGISTERS

; #NOW RERD DATA BUFFER WILL BE CHECKED

JSR RC, 38COMPAR ; CHECK
WRFROM ;GOOD BUFFER
REINTO ,TEST BUFFER
44256. ; NUMBER OF WORDS CHECKED
4$ !RETURN POINT FOR ERROR HEADER
Ss {RETURN POINT FOR ERROR DATH
ERROR Y4 :READ NEXT ERROR
RTS PC . RETURN T0 ”COHPRR”
ERROR 5 WORD NOS 1 TO4 RRE

HERDER WORDS
TO 260 ARE DATR WORDS

RTS PC RETURN TO "COMPAR"

SEQ 0117



CZRIHBO,RPO4/S-6 DSKLS CTRLRR
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4Dy

4746
4747

p1e

034754 012706 CO01000

035020
035022
035024

035026

035032
035040

0
035060
035064
035070
035074

012737

112737
112737
012737
012737
012737

084880

054566

000017

0SliasH4

1777277

010000

000000
000000
000000
000000
000400

005037 052e&0
047172

MRCYil

0ls14e

0so470
0s0osoe

052650

052653
052652
0S2654
052656
052730

1S:

2s:

NIAVY ‘7"
e .

READ ECC ENABLED 1A

MOV

B10O
11:48 PAGE 119

#STRCK, SP ;RESET STRCK

; #SETUP FOR WHAT 1S TO BE RERD
: #HERDER CRC IS RESTORED FROM A SUBROUTINE

80, ~(SP) ;DATAEg BE RERD
8256. ,RS : COUNT
801SK RO 'START OF SIMULATED DISK DATA
égP) tRO)+ ggvsTIN DATR ON TO SIMULATEC DISK

18 :BRANCH IF ass NOT COMPLETE
(SP)+ UNOO (SP
(RO)+, (RO)+ : JUMP ovsa THE TWO ECC WORDS
#1S.,’' RS 1 DATR GAP

14 TOLERANCE GAP
(RO} + :CLEAR DRTA GAP, AND
RS P TOLERANCE GRP
28 'BRANCH IF NOT COMPLETE

PC,asFILLEC ; INSERT ECC IN PROPER PLACE ON DISK

ARE FOR ECC TEST ONLY

8-1, 38TSECC THIS IS AN ECC T;ST
JwPOSITI c AR ERROR POSI ION COUNTER

EMPORARY N-CODE COUNTER@8NCODE , J¥NCOUNT’
TEMPORARY HARD ERROR COUNTERacnnnggh JSHADTMP

S8GEC ecé LOW ORDER TO BE GENERATED
INGECC2 'ECC HIGH ORDER TO BE GENERATED
Q8DATENV :CLEAR DATA ENVELOPE CLOCK COUNT
d82CO0E :CLERR LERDING ZEROS CLOCK COUNT

RARE TO SETUP FOR DISKLESS USE ONLY

SFMT22,38CYL ;16 BITS PER WORD
YLINOSR 0, FORMAT 16 BITS

80, 38SECOTR+1 ;rnncx
80, 98SECOTR :SECTOR O
80, ISKEY] ;xev1=o
80’ JUKEY2 KEY2=0
oaSs J8DAWORD' :NO. OF DATA WORDS
auX :4HIS IS A READ COMMAND
RS, 38CRC :GO TO CALCULRTE CRC

; #THIS IS TO INSERT ERROR
:#THE DISK DATA IS IN LOCATION STARTING FROM ‘DISk’

SEG 0118
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035160

03S166

035174

03Seee
035232

035240

035256
p35262
035266

B83Se72
035300

038314

035316
03C3ce
035326
035332
035334

10-NOV-77 11:09

012737

012737

005077

013711
005037
004737

00s737

100000

000026

04S764
177374

050460
174000
015064

MACY1l 30(1046)
TSS

054570

03534e

157542
157536

000001

157526

015034

6S:

ClO
10-NOV-77 11:48 PAGE 120

RERD ECC ENRBLED 1R

;#THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING

!THXS MOVE

MOV #100000, OODISK¢2 :FORCE ERROR ON BIT NUMBER 32
ERROR POSITION REGISTER WILL SHOW

MOV #22., 3888 ;INSERT POSITION REG.

; #®THESE ARE REGULRR SETUPS

JSR PC alCLDISK :SETUP GENERQL REGISTERS
MOV #-256 ORHWC ass DRTA4 HERDER WORDS
MOV onsxuro ahHe TARTING ADORESS OF Rsno BUFFER
MOVE %0, - (SP} N LONER BYYE GET SECTO
MOVB %0’ 1(5P) :GET TRACK IN HIGHER BYTE
MOV (SP)+. SRHDST rnncx/ ECTOR IN RHDST
MOV sFMT22, IRHOF 116 B175S PERWORD

.ECC CORRECTION NOT INHIBIT
: BECAUSEHESC1S NOT GOING
:T0 BEC

CLR JRHCA :CYLINDERO

MOV J8#REFOR, JR1 s RERD HEARDER AND DATA=72
CLR JSERFLGS :CLERR ERROR FLAG
JSR PC,d8COMHD ,RERD HERDER AND DATA

; IF THERE RARE RERD ERRORS THEN
;ECC WILL NOT BE CHECKED

:#IF THE PROGRAM COMES BACK HERE W]THOUT ERROR PRINTOUTS
; #FROM_THE “COMHD" ROUT Ng THRT MEANS SECTOR GRP,
:#FIRST SYNC, HEADER, HERDER CRC, HEARDER GAPA o
.svnc BYTE HAVE GONE BY AND SYNES WERE CORRECTLY

EQSER END DRTA ARE TO_BE CHECKED.
IIN CHECKING RERD DATA THE WRITE FROM BUFFER
P %“WRFROM” IS FILLED WITH EXPECTED DATA AND
: #COMPRRISONS ARE MADE

157 ISERFLGS ; ANY eanons RLRERDY THERE
JSR PC, a8PUTREG : SAVEREGA
CMP coéx ARER] ,ONL DART cnecx ERROR SHOULD BE SET
BEQ :BRANCH IF YES
ERROR 32 %E gxr ECC REGISTER SHOULD BE NON

:ONLY 11 OF THE 32 BITS CAN BE SEEN
:IN THE PARTERN REGISTER
'DCK SHOULD BE SET IN RHER!

MOV J8GECCL,-(SP) :GET PATTERN nzcxs ER
BIC 81749000, (SP) "KEEP ONLY 11 BITS
CMP (5P s+, dbeC2 :COMPARE PARTTERN REGISTER
BEw 78 :BRANCH IF GOOD
EFROR 32 111 BITS OF THE 32 BIT ECC REGISTER INCORRECT

SEG 0119



D10
CcRJMBO,RPO4/S 6 DSKLS CTRLRZ MACY1l 30(1046) 10-NOV-77 11:48 PAGE 121
CZRINB. P12 10-NOV-77 11:09 758 READ ECC ENABLED 1B SEG D120

4gST 035336 004037 051102 7$: JSR RO, 98ECORR ;GO _TO ECC CORRECTION PROCESS

4858 035342 000026 83: 22. :EXPECTED POSITION REG. WHEN CORRECTIGM
4859 115 COMPLETE
4860

M
4863 035356 012700 015220 MOV SWRFROM, RO ;GETTING READY TO FILL EXPECTED DATA
4864 035362 012720 010000 MOV #Q!FMT22, (RO)+ ;CYLINDER
4865 035366 112796 000000 MOVB 80, -(SP) :IN LOWER BYTE GET SECTOR
4g6b 035372 112766 000000 000001 MOVB 0. 1(SP) :GET TRACK IN HIGHER BYTE
4867 035400 012620 MOV (SP)+. (RO)+ :GET TRACK/SECTOR IN BUFFER
4868 035402 012720 000000 MOV 80, (RO)+ 'KEYL IN BUFFER
4869 035406 012720 000000 MOV 80 (RO)+ 'KEY2 IN BUFFER
4870 038412 012701 000400 MOV 8256., Rl :DATA WORD COUNTER
4871 035416 012702 000000 MOV 80, R2 :DATA
4872 035422 010220 3s: MOV R2. (RO)+ onrn INTO BUFFER
48”3 035%24 005301 DEC Rl COUNT
:gzg 035426 001375 BNE 3s 'BRANCH IF 256 NOT DONE

{

4876 ;#ONLY GOOD DATA HAS BEEN PUT IN ’WRFROM’
4877 :¥NOW THE INSERTED ERROR WILL BE PUT IN
3333 035430 012737 100000 015232 fov #100000, 98WRFROM+ (S#2> ; INSERTED ERROR

4881
4882 035436 00S037 015124 CLR WERFLGS :CLEAR ERROR FLAG

:gga G3S442 004737 045464 JSR PC.,adsPUTREG SRVE REGISTERS

4885
3889 : #NOW RERD DATA BUFFER WILL BE CHECKED

4888 035446 004037 (46660 JSR RO, 98COMPAR ; CHECK

4889 035452 015220 WRFROM cooo BUFFER
4890 035454 01664 REINTO TEST BUFFER
4891 035456 000404 44256. ' NUMBER OF WORDS CHECKED
4892 035460 035466 4§ 'RETURN POINT FOR ERROR HEADER
4893 035462 035472 c§ :RETURN POINT FOR ERROR DATA
4894 036466 104004 s : ERROR Y neno NEXT ERROR
489S 035470 000207 RTS PC RETURN TO “COMPAR"
489 035472 10400S cs: ERROR S WORD NOS 1 TO4 ARE

4897 ' HEADER WORDS
4898 ‘5 T0 260 ARE DATA, WORDS
4899 035474 000207 RTS PC ;RETURN TO "“COMPAR



CZRJHBO RPO4-/S-6 DSKLS _CTRLRZ2
10-NOV-77 11:08ZRJIHB.

4901

<4GtE

f1e

035500 012706 CO1000

Q3ss1e

035540

035544
035546
035550

035552

035556
035564

035620

03s624

035632

012737
005037
013737

00s037

012737

112737
112737
Q12737
012737
012737
005037
p04S3?7
052650
0S4EE0

000000
000400
054566

000017

051254

1272277

0s0s00

010000

000000

047172

MACY1l 30(1046)
1TSS

01S14e

050470
0sos0e

052¢50

052653

052730

18:

cs:

10-NOV-~-?77
EL1D

11:48 PRAGE 122
RERD ECC ENRBLED 1B

MOV 8STACK,SP ;RESET STRCK

SETUP FOR WHAT IS TO BE RERD
HERADER CRC IS RESTORED FROM A SUBROUTINE

80, - (SP)
8286 ,RS
#DISK RO
(SP), {tRO)+
RS
18
(5P)+
(RO)+,. (RO)+
#1S. RS

(RO)+
RS
28

PC,asFILLEC

a82CO0E

£ . 3UNCOUNT'
aaungggh d¥HRDTMP

8879 Eg BE RERD

:START OF SIMULARTED DISK DATA
:MOVE IN DATA ON TO SIMULATED DISK
: COUNT
BESSCH(IF 256 NOT CGiPLETE

; JUMP OVER THE TWO ECC WORDS
i1 DATA GAP
;14 _TOLERANCE GARP
:CLEAR DATA GAP, AND
: TOLERANCE GAP
!BRANCH IF NOT COMPLETE

; INSERT THE TWO ECC WORDS ON THE DISK
;INTHE CORRECT PLACE

ECC TEST ONLY

; THIS IS AN ECC TEST
:CLEAR ERROR POSITION COUNTER

; TEMPORARY N-CODE COUNTER
TEMPORARY HARD ERROR COUNTER
LOW ORDER TO BE GENERRTED
HIGH ORDER TO BE GENERATED
z DATA ENVELOPE CLOCK COUNT

ecé

ta
LEAR LEADING ZERUS CLOCK COUNT

E
;¢
;C

;#THESE ARE TO SETUP FOR DISKLESS USE ONLY

MOV SFMT22, 38CYL 116 BITS PER WORD
CYLINDER G, FORMAT 16 BITS

MOVB 80, 98SECOTR+1 . TRACK O
MOVB 80, 98SECOTR *SECTOR O
MOV .0 JBKEY] ;KEY1=0
MOV 80’ ISKEY2 KEY2=0
MOV oass , 98DAWORD NO OF onrn WORDS
CLR asx THIS ISA READ COMMAND
g$5 RS, 28CRC "GO0 T0 CALCULATE CRC

WCRC

;#THIS IS TO INSERT ERROR .

:#THE DISK DATAR IS IN LOCATION STARTING FROM *DISK'
:#THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING

SEQ Ql2l



CoRIHBC, RPO4-S & DSKLS CTRLR2
10-NOV-77 11:09CZRIHB

4957

4958
4959
4960

P12

035704

035712

035720
835?84

035756

035764
036002
C36006
C3elle

012737

012737

00s077
013711
gosQo3”
004737

177760

010040

MACY11l 30(104&)
TSe

0S4570

036066

157016
157012

000001

157002

F10
10-NOV-77 11:48 PRAGE 123

READ ECC ENRBLED 1IC

: #THIS MOVE
MoV 8177760,9801SK+2 :FORCE ERROR ON BIT NUMBER 21 THRU 32

;Sb ERROR POSITION REGISTER WILL SHOW
;28

MOV 84128., 3888 : INSERT POSITION REG.

; *THESE ARE REGULAR SETUPS

JSR PC, 38CLDISK ;sSETUP GENERAL REGISTERS
MOV 8-256.-4. . RHWC :2S6. DATA 4 HEADER WORDS
MOV sREINTO, JRHMBR :STRRTING RDDRESS OF READ BUFFER
MOVB 80, - (SP) :IN LOWER BYTE GET SECTOR
MOVB 80 1(SP) :GET TRACK IN HIGHER BYTE
MOV (SP)+. JRHDST :TRACK/SECTOR IN RHDST
MOV 8FMT22, JRHOF 16 BITS PER WORD

:ECC CORRECTION NOT INWIBIT
:BECAUSE ECC IS NOT GOING
170 BE CHECKED

CLR JRHCA :CYLINDER O
MOV J8REFOR, aR1 :READ HEADER AND DATA=72
CLR JsERFLGS :CLEAR ERROR FLAG
JSR PC. 98COMHD :READ HERDER AND DATA o

:IF THERE ARE READ ERRORS THEN
TECC WILL NOT BE CHECKED

SEG Qlee
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036040

g3e042
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0
0
0
0
0
0
8
0
0

R
I
N
I
R
I
R
I
R
I
N
I
N
I
N
I
N

o
o
,

[
 

Y
 

Y
 

Y
 
P
N
 
N
 
O
 
Y
y

O W

N
N

£
 

L
W
y

(
)
0
"
&
0
-
5
0
5
’
0
&
8
5
0
8

005737
004737
022737
001401
104032

013746
042716

104032

a04037
000000

004737
022737

001401
104036
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0
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0
0
0
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0so460
174000
015064

0S110e

04S4eH4
100100

015280
0

000000
000000
000400
000000

MRCYL1l 30(1046)
T56

015034

C15034

000001

69:

’S:
B8Y:

38

G10
10-NQv-77 11:48 PRAGE 124

RERD ECC ENRBLED 1C

:#IF THE PROGRAM COMES SACK HERE WITHOUT ERROR PPINTOUTS
P#FROM THE “COMHDTM ROUTINE THAT MEANS SECTOR GAP,
:#FIRST SYNC, HERDER, HEQDER CRC, HERDER GAP AND
:ggnc ?YTE HAVE GONE BY AND SYNLS WERE CORRECTLY

ERSERAND DATA ARE TO BE CHECKED.
lIN CHECKING READ DATA THE WRITE FROM BUFFER
P#*LWRFROMTM IS FILLED WITH EXPECTED DATA AND

: *COMPRRISONS ARRE MADE

SEG 01223

157 JRERFLGS :ANY ERRORS RLREADY THERE
JSR PC, asPUTREG :SAVE REGISTERS
CMP nocx J8ER] :ONLY DARTA CHECK ERROR SHOULD BE SET
BEQ :BRANCH IF YES
ERROR 3a ggagxr ECC REGISTER SHOULD BE NON

SONLY 11 OF THE 32 BITS CAN BE SEEN
:IN THE PARTERN REGISTER
:DCK SHOULD BE SET IN RHERI

MOV I8GECC1,-(SP) :GET PATTERN REGISTER
8IC 8174000, (SP) :KEEP ONLY 11 PITS
CMP (sp>+ dbece :COMPARE PATTERN REGISTER
BEQ 78 'BRANCH IF GOOD
ERROR 32 :11 BITS OF THE 32 BIT ECC REGISTER INCORRECT

JSR RO, 98ECORR :GO TO ECC CORRECTION PROCESS
. WORD ,sxpscrso POSITION REG. WHEN CORRECTION

:IS COMPLETE

JSR PC, a8PUTREG ; SAVE REGISTERS
cHP #0CK'ECH, O%ER]1 ;WITH ERRORS INSERTED IN BIT POSITION 21

:THRU 32 WARD ERROR BIT SHOULD SET
BEQ 93 'BRANCH IF GOOD
ERROR 36 'WITH ERROR INSERTED IN BIT POSITION 21 THRU

:32 ECH SHOULD SET

MOV SWRFROM, RO :GETTING READY TO FILL EXPECTED DA'A
MOV 80'FMT22, (ROs+ :CYLINDER O
MOVB 80, -(SP) :IN LOWER BYTE GET SECTOR
MOVB 80’ 1(SP) :GET TRACK IN HIGHER BYTE
MOV (SP)+ > (RO+ :GET TRACK/SECTOR IN BUFFEF
MOV 80, (RO)+ :KEY]l IN BUFFER
MOV 80, (RO+ ;KEYZe IN BUFFER
MOV 82%6. ,R1 :DATA WORD COUNTER
MOV 80,R2’ ‘DATA
ng 2 (RO)+ 0879 INTO BUFFER

BNE 3s :BRANCH IF 256 NOT DONE



CSRINBO.RPO4-S & OSKLS CTRLR2

CZRIMB.P12

5038
S039
SO40
S04}
5042
5043
S044
S04S

03s17e

036200
036204

036210

036c34

03t236

10-NOV-77 11:09

012737

00S037
004?37

004037

10400S

sjelar-jey

177760 015232

QlSlev
o4S4eY

046660

MRCY11 30(1046)

TSe

bt ¥

H10
10-NOV-77 11:48 PAGE 125

RERD ECC ENRBLED 1C

;ONLY GOOD DATA HAS BEEN PUT IN °WRFROM’
; ®NOW THE INSERTED ERROR WILL BE PUT IN

MOV 8177760, J8WRFROM+S#2> ; INSERTED ERROR

CLR SSERFLGS CLEAR ERROR FLAG
JSR PC,d8sPUTREG ; SAVE RE&ISTERS

; #*NOW RERD DATRA BUFFER WILL BE CHECKED

JSR RO, a#COMPAR
WRFROM GOO? SUFFR
REINTO ; TEST BUFFER
4425E. iNUMBER OF WORDS CHECKED
4$ :RETURN POINT FOR ERROR HEADER
5SS :RETURN POINT FOR ERROR DATA
ERRCR M :READ NEXT ERROR
RTS PC {RETURN T0 “$0HPRR“
ERROR 5 :WORD NOS ARE

:HEADER NORO
-S 10 69 RARE DATA WORDS

R7TS PC ETURN TO *COMPRR"

SEQ Olev



C<RIHBO,RPON-S & DSKLS CTRLRR
10-NOV-77 11:09CIRIHB.

5100

t
n
u
n
n
n
d
n
a
n
a
n
u
n
a
a
n
a
n
e
n
a
d

i
i
n
e
n
o
n
o
T
 
o

R
 

e
 
Y

T
y
 
Y
 
W
 
P
N
 

SN
P
T
,

tu
nn
ru
mm
w»
—-
o—
»—
-»
—o
—o
—-
o-
»—
-»
«0
80
08
(3
00
0

S
 W
U
—
-
O
D
V
O
 
N
N

 
L
W
U
-
D
O
0

 
N
N
 
L
W
N
—

ple

036242

036254
036260
036264

036272

036276

036340

036344

0363Se
036360

036402
036404

D36406
036414
036420

036424

036430
036434
336436
036440

012706

012700
012701
005020

012737

012737

004537
056006
0Se0ls

012777
012700
010077

CO1000

Qs44/70
000460

CYS7eH4

1777277
pso47e
050466
0S 474
0sg4e0
QsSo462
0s0476
0S0s00

010000

000001

000400

010000

000001

00g400
172727

000001

C1817e

MRCYI11l 30(1046)
756

01s14e

0s0o470
0s0s02

056006

0Se010

0Se6046

156334

15300

19:

2s:

38:

I10
10-NQV-77 11:48 PRAGE 126

READ ECC ENRBLED 1C

MOV

; #THESE

MOV
MOV
MOV

#STACK, SP :RESET STACK

#SECGAP, RO :POINTER
#304. ,R{ : COUNTER
éT0)+ :CLEAR SIMULATED DISK RREA

1§
PC,CLDISK : THIS IS USED TO SET GENERAL REGISTERS

ARE FOR ECC TEST ONLY

8-1,J8TSECC :THIS IS AN ECC TEST
osPbSITI :CLEAR ERROR POSITION COUNTER
S8NCODE , JWNCOUNT ' ; TEMPORARY N-CODE COUNTER
8HARDER, a8HRDTMP ' . TEMPORARY HARD ERROR COUNTER
WGECC] :cl LOW ORDER TO BE GENERATED
98GECC2 :ECC HIGH ORDER TO BE GENERATED
J8DATENV :CLEAR DATA ENVELOPE CLOCK COUNT
982CODE :CLERR LERDING ZERGS CLOCK COUNT

RRE TO BE SETUP FOR DISKLESS USE ONLY

#FMT22, JMWCYL ;FORMAT22=16BIT WORDS ANC
:CYLINDER O

81, J8WSECTR :TRACK=0, SECTOR=1
JSUKEY1 'KEYI=0
ISUKEY2 KEY2=0i KEY2=
8256. ,98FNWORD ;256 DATA WORDS
RS, a#lRC :GO TO CALCULATE CRC

RRE REGULAR SETUPS

#-260. , IRHWC :256 DATA WORDS 4 HEADER WGRDS
sWRFROM, RO :THESE TWO INSTRUCTIONS GETS
RO, aRHBA ‘ADDR. OF WRFROM INTO RO AND

:BUS ADDRESS REGISTER
eFMT22, (RO)+ :FORMAT=16 BIT WORDS

:CYL INDER=0
8], (RO)+ :TRRCK=0, SECTOR=1, KEYS=0
(RO)+ ‘KEY1=0
(RO+ ;KEY2=
8256. ,RS :COUNTER
;gl.(k0;+ :MOVE ALL ONES FOR DATR

k1 :BRANCH IF DATA NOT COMPLETE
81,3RHDST : TRRCK=0 SECTOR=1

JWWRIFOR, ARl :GET READY FOR WRITE HEADER WND
:ORTA WITH 62 IN RHCS!
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J10
O,RPO4/S 6 DSKLS CTRLRZ MACY11l 30(1046) 10-NOV-77 11:48 PRGE 127
P12 10-NOV-77 11:09 157 WRITE ECC TEST 2 SEG 3128

036500 00S037 0i1Si24 CLR dSERFLGS ;CLEAR ERROR FLAG
036504 012777 010000 1S62S4 MOV WFMT22, JRHOF ;FORMAT BIT=1 (16 BIT WORDS
036512 00S0?7 156252 CLR dRHCA ;CYLINDER =0
036516 004737 0SSe32 JSR PC, 98COMWHD iWRITE HERDER AND DATH

;#]F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS

:#FROM THE “COMWHD" ROUTINE THQT MEANS QL# HERDER ON DISK
;#15 GOOD IE. ONLY DATA IS TO BE CHECKED TO SEE IF THEY ARE
;#ALL ONES AND WRITE DATR GAP AND TOLERANCE GAP TO SEE IF
;#THEY ARE ALL ZEROS

036522 005737 O0OlSiaM TST S8ERFLGS ;HAS ANY ERRORS OCCURED?
:IF WRITE ERROR OCCURS ECC 1S NOT CHECKED

; #*COMPARE SOF TWARE GENERATED ECC WITH THRT GENERARTED BY HRRDWARE

036530 023737 0S0460 0SSSe6 cmp O8GECC],d8WECC];COMPRARE SOFTWARE ECC WITH HARDWARE ECC
036536 001402 BEQ &S ; BRANCH IF GOOD
036540 104031 ERROR 31l ;LOW ORDER ECC ;N ERROR
03bS4e 00040S BR 4 ] BRANCH TO CONTINUE
036S44 023737 0S0462 0SSSTC 6S8: cMP S8GECC2, JnlECC2; ¢0HPRRE SOFTWARE ECC WITH HARCWARE ECC
036552 001401 BEQ 4 ] ; BRANCH IF GOOD
036554 104031 ERROR 31 ;HIGH ORDER ECC IN ERROR

L36556 ’S:

;#FILL “REINTOTM BUFFER WITH EXPECTED DARTA

036570 0J4037 0MS702 JSR RO, 98CLARER :FILL REINTO BUFFER
036574 0Olb264 REINTO FROM
036576 017262 REINTO+¢255.#2> :T0
036800 177777 .WORD -1 ‘DATA

036602 013737 0S0460 017264 MOV 98GECC], 38REINTO+<256.#2> ;FILL ECC1
036610 013737 0S0462 0:7266 MOV J8GECC2, dBREINT04¢257.#2> .FILL ECC2
036616 004037 04570z JSR RO, 98CLARER FILL REst
036622 017270 REINTO+258. #2> ,r oM
036624 017324 REINTO+272. s> ‘70
036626 000000 0 :DATA

036630 00S037 015;i24 CLR JERFLGS :CLERR ERROR FLAG

. #NOW COMPARE "DISKTM BUFFER WITH “REINTO"

036634 004037 046660 JSK RO, 38COMPAR : CHECK
036640 0162E4 REINTO :GOOD BUFFER
03eE42 0S4EER DISK :TEST BUFFER
G3ee44 000402 258. 'NUMBER OF WORDS CHECKED
Cabe4t O2EECH 43§ ;RETURN POINT FOR tRROR “ERDER
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K10
0,RPOM-S.& DSKLS CTRLR2 MACY1l 3011046) 10-NOV-?7 11:48 PAGE 128
Pl2 10-NOV-27 11:08 Y4 WRITE ECC TEST 2

036650 036660 c3 ;RETURN POINT FOR ERROR DATH
036654 104007 Ty ERROR 7 :READ ERROR 10 NEXT
036656 000207 RTS PC :RETURN TO COMPARE
036660 104010 ¥ ERROR 10 gg$g ngs é TO 256 ARE

'LORD NOS 257 AND 258
nRs ECC WHICH ARE CHECKED
WORD NOS 259
xs DATA GAP
:WORD NOS 260 TO 273
:ARE TOLERANCE GAP

036662 000207 RTS PC :RETURN TO COMPARE

EG Cle?
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10-NOV-77 11:09

036666 (012706 C01000

036700
036704
036710
036714

036740

036744
036752
636756
036764

037012

037020
037026
037034
037042
837050
0237056
037062
037066
037070

005037

012737

112737
112737
012737
012737

0c2e50
0S4E50

1227277
000400
0S4Ske

ooocL?

051254

1272777
050472
050466
0Ss0oM7Y
0S0460
050462
050476
0S0Ss00

010000

MACY11l 30(1048)
187

015142

0s0470
0s0S0e

052650

052653
052652
052654
052656
062730

19:

2y

L10
10-NOV-77 11:48 PRGE

WRITE ECC TEST 2

MOV ¥STARCK,SP

129

;RESET STACK

SETUP FOR WHRT IS TO BE RERD
HEARDER CRC IS RESTORED FROM R SUBROUTINE

MOV #-1,-(SP) :DATA TO BE READ
MOV #256. , RS : COUNTER
MOV 801SK' RO :START OF SIMULATED DISK DRTA
MOV (SPY, tRO+ novs IN DATA ON TO SIMULATED DISK
DEC RS : COUNT
BNE 13 ennncu gr 256 NOT COMPLETE
TST (SP)+ NDO -(5P)
CMP (ROY+. (RO)+ JunP OVER THE TWO ECC WORDS
MOV #15. RS ;1 DATA GAP

14 TOLERANCE GARP
CLR (RO)+ :CLEAR DATA GAP, AND
DEC RS : TOLERANCE GAP
BNE 23 'BRANCH IF NOT COMPLETE

JSR PC, ¥FILLEC ; INSERT THE TWO ECC WORDS ON THE CISK
:IN THE CORRECT PLACE

:#THESE ARE FOR ECC TEST ONLY

MOV acrsscc THIS IS AN ECC TEST
CLR acpbs CLERR ERROR POSITION COUNTER
MOV aoucooe aoucounr s TEMPORARY N-CODE COUNTER
MOV J8HARDER, 38HADTMP ' : TEMPORARY HARD ERRO]R COUNTER
CLR 98GECC] ; ¢t LOW ORDER TO BE GENERATE
o 98GECC2 (ECC HIGH ORDER TO BE GENERATED
CLR J8DARTENY 'CLEAR DRTA ENVELOPE CLOCK COUNT
CLR 98ZCODE :CLEAR LERDING ZEROS CLOCK COUNT

: #THESE ARE TO SETUP FOR DISKLESS USE ONLY

MOV SFMT22, J8CYL ;16 BITS PER WORD
:CYLINDER O, FORMAT 16 BITS

MOVE #0,J8SECOTR+1 :TRACK O
MOVB 80, J4SECOTR sscron 0
MOV so aoxsv1 KEY1=0
MOV sKEY2 'KEY2=0
MOV ne$5 ,98DAWORD :NO. OF oara WORDS
CLR d8X :THIS ISA READ COMMAND
é?f RS, 38CRC :GO TO CALCULATE CR:

WCRC

:#THESE ARE REGULRR SETUPS
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03;072

e

s
037130

037136

037154

37160
37164

837{78
037202

837878

037212
037216
037222
037226
037230

037gce
0372¢cy4

10-NOV-77

004737

gjgzts
112;46

EzssS
2777

00s07?

013?13

835937

883737
005737

18403

013746
0427l
0ceb3
00140}
104032

012700

B80c300
001370

11:09

045764

010000

155626

015176

3e3450

BAE4EN
015034

050460
74000
15064

MACY11l 30(1046!
760

{8840
000001

155630

69:

M10
§10-NOV-77 11:48 PAGE 130

REARD ECC ENRBLED 2R

JSR PC DICLRISK . :SETUP gggesnLREGISTERS

383 caé?fif anuu E?ghr NG nooss r 8523 BUFFERMOVB 20, -(sps :IN LOWER BYTE GET SECT
ngva cg 1(SP) ?ST TRACK IN HIGHER gvvs
MOV P)+, JRHDST ncx/s cv R IN RHDS
MOV ornraé ORHOF TX n -

nu c SN OINESE SE“ES ? g
CLR JRHCA CYLINOER o

MOV acneron ar1 ;READ choen AND DRTR=72

GeE BESNkho REREREADER AE%har
:IF THERE ARE READ ERRORS THEN
{ECC WILL NOT BE CHECKED

; #IF THE PROGRAM COMES BRCK HERE WITHOUT ERROR PRINTOUTS
: #FROM THE “COMHOTM ROUTINE THAT MEANS SECTOR GRP
iFIR TB§¥QCQ Ugfigsfie EE“BEB gyncsHEQBERRRECTLY
IDE

.Ifigefigcx QEQD“RETEOTEE u5§$ésphon BUFFER
“LWRFROM" LLED WITH EXPECTED DRTA AND

lCOHPRRISONS ARE MADE

124 REERFLGY ; By ERBQRS BLREADY THERE

15T JstR1 :NO ERRORS SHOULD BE SET

BRfor 52 QAN IECMEEREIRR S0uio se zemo
{ONLY 11 OF THE 32 BITS CAN BE SEEN
; IN THE PATERN REGISTER
iDCK SHOULD BE SET_IN RHERI

MOV d8GECC1,-(SP) :GET PRTTERN REGISTE
BIC #17400Q, (SP) 'KEEP ONLY 11 BITS
CMP (SP)+,akece ; COMPARE PRTTERN REGISTER
BEQ 79 i BRANCH IF ?
ERROR 32 :11 BITS OF THE 32 BIT ECC REGISTER INCORRECT

; #ADD 16 MAINTENANCE CLOCKS TO
;#BRING EBL DOWN

MOV CO?NTER
BIS nnCLk aRHHR
BIC sMCLK, SRHMR ; CLEAR eCbiek
DEC RO : COUNT
BNE 83 ;BRANCH IF 16 CLOCKS NOT DONE

SEG Cle9
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037270

037342

037376

037400

004037
015220
016264
000404
037372
037376
104004
000207
10400

000207

015220
010000
000000
000000

0000G0
000000
000400
1277277

gisia4
o4S4BE4

046660

MACY1l 30(1046)
T60

00000!

39:

4s:

cs:

N1O
10-NOV-7?7 11:48 PRGE

REARD ECC ENRBLED 2R

MOV
MOV
MOVB
MovB
MOV

MOV

SWRFROM, RO
s0'FMT22, (RD)+
co. 2(SP)

1(5P)
(s¢)+ (RO)+
IO (RO)+

(RO)+

caés R1
8-1 R2

R2, (RO)+
RI
38
JUERFLGS
PC,38PUTREG

RACK IN HIGHER BYTE
RACK/SECTOR IN BUFFER

1 IN BUFFER
2 IN BUFFER
g WORD COUNTER

I
N

?NER BYTE GET SECTOR

T

DQTQ INTO BUFFER
: COUN
BRQNCH IF 256 NOT OONE
:CLEAR ERROR
; SAVE REGISTERS

; NOW RERD DATA BUFFER WILL BE CHECKED

RO, 98COMPRR

PC

; CHECK
:G00D BUFFER
:TEST BUFFER
iNUMBER OF WORDS CHECKED
IRETURN POINT FOR ERROR HERDER
'RETURN POINT FOR ERROR DATA
;READ NEXT ERROR
:RETURN TO "COHPQR"
{WORD NOS 1 TO4 ARE
HEQDER WORDS

260 ARE DRTR WORCS
RETURN TO "COMPAR"

NG RSRDY TO FILL EXPECTED DATA

SEG 0130
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5344
ggzg 037404 012706 £0i000 MOV #STACK, SP :RESET STACK

5347
5348
5349 : #SETUP FOR WHAT IS TO BE READ
ggg? : #HERDER CRC 1S RESTORED FROM R SUBROUTINE

6352 (037416 012746 177777 MOV .-l -csp) :DATA TO BE RERD
6353 037422 012705 000400 MOV #256. , : COUNTER
€364 037426 012700 054566 MOV 8015k’ RO :START OF SIMULATED DISK DRTA
6355 037432 011620 18: MOV (P, [RO)+ nove IN DRTA ON TO SIMULATED DISK
8356 037434 005305 DEC RS : COUNT
§357 (037436 001375 BNE 18 snnncu IF 256 NOT COMPLETE
§368 (37440 005726 757 (SP)+ UNDO-(SP)
6369 (037442 022020 CMP (RO)+, (RO)+ JUHP oven THE TWO ECC WORDS
6§36C 037444 012705 000017 MOV #15.," RS :1 DATR GAP
S361 114 TOLERANCE GAP
S§362 037450 005020 2s: CLR (RO)+ ‘CLEAR DATR GAP, AND
€363 037452 005305 DEC RS : TOLERANCE GAP
gggg 037454 001375 BNE 23 !BRANCH IF NOT COMPLETE

5366
Eggg 037456 004737 0S1254 JSR PC, asFILLEC : INSERT ECC IN PROPER PLACE ON DISK

£363
€370
E%;é ; #THESE RRE FOR ECC TEST ONLY

6373 037462 012737 177777 015142 MOV o-x aorsecc ; THIS 1S AN ECC TEST
€374 (37470 00S037 050472 CLR AP :CLEAR ERROR POSITION COUNTER
€37 037474 013737 050466 050470 MOV aoncogg aoncounr : TEMPORARY N-CODE COUNTER
5376 037502 013737 050474 0SCS02 MOV R, 3sHADTMP ' . TEMPORARY HARD ERROR COUNTER
£§377 037510 005037 050460 CLR 98GECC .scé LOW ORDER TO BE GENERATED
§378 037514 005037 050462 CLR aoczcca "ECC HIGH ORDER TO BE GENERATED
§379 037520 005037 050476 CLR J8DATENV *CLEAR DATA ENVELOPE CLOCK COUNT
ggg? 037524 00S037 050500 CLR J#2CO0E :CLEAR LEADING ZEROS CLOCK COUNT

£382
ggga . #THESE ARE TO SETUP FOR DISKLESS USE ONLY

€385 037530 012737 010000 052650 MOV BFMT22, a8CYL ;16 BITS PER WORD
5386 :CYLINDER O, FORMRT 16 BITS
€387 037536 112737 000000 052653 MOYB 80, 38SECOTR+1 :TRACK O
§388 037544 1127537 000000 052652 MOVB 80’ 38SECOTR :SECTOR O
€389 037552 012737 000000 052654 MOV no aoKEYx PKEY1=0
390 037560 012737 000000 052656 MOV SKEY2 :KEY2=0
€39] 037566 012737 000400 0852730 MOV .ass ,a8DAWORD ;NO. OF DATA WORDS
§392 037574 005037 052660 CLR X *THIS IS A READ COMMAND
6393 037600 004537 047172 JSR RS, 38CRC 1GO TO CALCULRTE CRC
€394 (037604 052650 cyL
gggg 037606 0S4550 WCRC

5398 ;#THIS IS TO INSERT ERROR
£399 :#THE DISK DATA IS IN LOCATION STARTING FROM ‘DISK’
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5400 : #THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING
s:ox : #THIS MOVE

gw 037610 012737 07?777 054570 MOV #77777,38D1SK+2 ;FORCE ERROR ON BIT NUMBER 32
§:gg sg ERROR POSITION REGISTER WILL SHOW

g:gg 037616 Gl2737 000026 037772 MOV 822.,3888% : INSERT POSITION REG.

Y

§:§§ : *THESE ARE REGULRR SETUPS
53}1 037624 o?w;;; o;;793 jes ggs gc agchgxsx e :SETUP cgzeanL RegSTERS

41 83;232 12777 01e264 1§§16£ MOV ?NTO ahuen g?ShT?flc noogfgg OF RERD BUFFER
G414 037644 112746 000000 MOVB oo - (5P} :IN LOWER BYTE GET SECTOR
8415 (037650 112766 000000 000001 MOVB 80’ 1(SP) SGET TRACK IN HIGHER BYTE
S416 0376586 012677 155100 MOV (SP)+ SRHDST Tnncx/secron IN RHDST
S41? 037662 012777 010000 155076 MOV SFMT22, JRHOF 16 asz
E418 EEE ggaigrxon nor INHIBIT
E419 nu C IS NOT GOING
5420 BE CHECKED
6421 037670 00S077 155074 CLR JRHCA Ngs 8
422 037706 013711 015176 MOV J#REFOR, aR1 EAD HEADER nuo DATAR=72
423 037712 005037 015124 C.R IRERFLGS CLERR ERRORF
424 037716 004737 05251C JSR PC, 38COMHD RERD HERDER AND
5425 é‘ TH?RE nn; EREHERRORS THEN
S426 cC WILL NO CKED

2458¥

5429 :#]F THE PROGRAM COMES BRACK HERE WITHOUT ERROR PRINTOUTS
§430 : #FROM THE *“COMHDTM ROUHé 5 THAT nsnnaoéscv
E43] :%FIRST SYNC, HERDER ADER CRC, HE nno
5432 ! #SYNCgvrs H#AVE GONE BY AND SYNLS WERE CORRECTLY
£433 iDET cTe
E434 *HERDER AND DATA ARE TO BE CHECKED.
€435 lIN CHECKING R AD DATA THE WRITE FROM BUFFER
5436 D% LRFROMTM IS FILLED WITH EXPECTED DATA AND
g:gg : #COMPARISONS ARE MADE

€439 037722 005737 015124 187 JSERFLGS ;sANY ERRORS RLRERDY THERE
440 037730 004737 045464 JSR PC, d8PUTREG 'SAVE REGISTER
S44] 037739 022737 100000 015034 CHP 808K, a8ER] 'ONLY DATA cnscx ERROR SHOULD BE SET
S4y2 037742 001401 BEQ 6$ :BRANCH IF YES
g::a 037744 104032 ERROR 32 %EREIT ECC REGISTER SHOULD BE NON

E4y45 :ONLY 11 OF THE 32 exrs CAN BE SEEN
CuYE, 6N THE PRTERN REGI?
Euy7 CK SHOULD BE SET N RHER]
€448 037746 013746 0SO460 6S: MOV J8GECC1,-(SP) :GET Pnrrsnu REGI
E449 037722 042716 174000 BIC 8174000, (SP) xs ** g 3
E4sg 0377 022637 015064 CMP (sp)‘ Jkece npnns PATTERN REGISTER
S4Si 037762 001401 BEQ 78 'BRANCH IF GOOD
g:gg 037764 104032 ERROR 32 211 BITS OF THE 32 BIT ECC REGISTER INCORRECT

€4€4 (37766 004037 051102 7§: JSR RO, 38ECORR :GO TO ECC CORRECTION PROCESS
E4EE (CE7772 0000t es: ee. ;EXPECTED POSITION REG. WHEN CORRECTION
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5456 : 1S COMPLETE
€487

5460 ouooog 012700 015220 MOV SWRFROM, RO sGETTING READY TO FILL EXPECTED DATA
S46] 040012 O0l2720 010000 MOV #0'FMT22, (RO)+ :CYLINDER O
462 040016 112746 000000 MOVB 80, - (SP) :IN LOWER BYTE GET SECTOR
463 040022 112766 000000 000001 MOVB 80’ 1(SP) 2GET TRACK IN HIGHER BYTE
S464 040030 012620 MOV (SP)+, (RO)+ :GET rnncx/sscron IN BUFFER
S46S 040032 012720 0000 MOV 80, (RO)+ :KEY1 IN BUFFER
466 040036 012720 000000 MOV 80’ (RO)+ 'KEY2 IN BUFFER
S46- Q40042 012701 000400 MOV cass R1 :DATA WORD COUNTER
6468 040046 012702 177777 MOV R2 :DATA8469 040052 010220 3% MOV Ra,lno)+ :DATR INTO BUFFER
S4y70 040054 005301 DEC R1 : COUNT
g:zx 040056 001375 BNE k! :BRANCH IF 256 NOT DONE

E473 . #ONLY GOOD DARTA HARS BEEN PUT IN 'WRFROM’
E:ZE '¥NOW THE INSERTED ERROR WILL BE PUT IN

S476 040060 012737 077777 015232 MOV 877777, J8WRFROM+ (S5¥2> . INSERTED ERROR
E477 040066 004737 04SHE4 JSR PC, 98PUTREG savs RESISTERS
g:,g 040072 005037 0185124 CLR IsERFLGS ZLERR ERROR FLAG

/

5480
E:Sé : #NOW RERD DATA BUFFER WILL BE CHECKED

S483 040076 004037 046660 JSR RO, 38COMPAR s CHECK
5484 040102 015220 WRFROM :GOOD BUFFER
S485 040104 016264 REINTO :TEST BUFFER
5486 040106 00040M 44256 :NUMBER OF WORDS CHECKED
S487 040110 040116 4s 'RETURN POINT FOR ERROR HERDER
S48 040112 040122 c§ RETURN POINT FOR ERROR DATA
489 040116 104004 Y ERROR Y4 RERD NEXT ERROR
430 040120 000207 RTS PC :RETURN TO "conpnn"
€491 040122 104005 5% ERROR § *WORD NOS1 TO4 ARE
g49¢ :HEADER uonos
€493 1S 70 260 RRE onrn _WORDS
€494 Qu4Ci24 000207 RTS PC :RETURN TO "COMPAR
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5496
5437 040130 012706 001000 MOV #STACK, 5P ;RESET STACK

54y
5500
5501 ; SETUP FOR WHAT IS _TO BE_READ
5502 ; HEADER CRC IS RESTORED FROM A SUBROUTINE

S5Q4 Q4OI42 Q12746 17777 MOV -1,-(SP) ;DATA 10 BE READ
5505 Q40146 012705 000400 MOV #256. ,RS ; COUNTER
5506 040152 012700 0S4566 MOV 8DISK RO ;START OF SIMULATED DISK DATA
5597 (040156 011620 18: MOV (SPY, tRO)+ 'MOVE_IN DATA ON TO SIMULATED DISK
5508 040160 00S30S DEC RS ; COUNT
5509 040162 001375 BNE 18 ;BRANCH IF /256 NOT COMPLETE
5510 Q40164 005726 ST (SP)+ UNDO -(SP
8511 040166 022020 cHP (RO)+, (RO)+ ; JUMP QVER "THE THO ECC WORDS
5512 040170 012705 000017 MOV #15. ,AS ;1 DATA GAP
5513 i 14_TOLERANCE GAP
5514 Q40174 005020 2s: CLR (RO)+ : CLEAR DATA AP, AND
S51S Q40176 005305 DEC RS : TOLERANCEG
S5l 040200 001375 BNE 238 BRANCH TF NOT COMPLETE

5518
5519 040202 004737 051254 ISR PC,asFILLEC ; INSERT THE TWQO ECC WORDS ON THE DISk
5520 :IN THE CORRECT PLACE

S5c2 ;#THESE ARE FOR ECC TEST ONLY

5524 040206 012737 177777 015142 MOV 8-1,9eTSECC ; THIS 15 AN ECC TEST
5525 QuO214 005037 (050472 CLR 3sPOSIT CLERR _ERROR POSITION COUNTER
6526 040220 Q13737 050466 050470 MOV D SNCODE . SSNCOUNT ,renpoanny N-CODE _COUNTER
8527 040226 013737 050474 050502 HOY a-uanoeh J8HADTMP_’ : TEMPORARY HARD ERROR COUNTER
5528 040234 005037 050460 CLR 3WGECC ceck LOW ORDER TQ BE GENERATED
5529 Q40240 005037 050462 CLR SecEcC: 'ECCHIGH URDER TO BE GENERATED
5530 Q40244 005037 050476 CLR J8DATENY {ELEAR DATA ENVELOPE CLOCK COUN”
5531 040250 005037 050500 CLR 382CO0E i CLEAR LERDING ZEROS CLOCK COUNT

5533
5534 ; #THESE ARE TO SETUP FOR DISKLESS USE ONLY

E5356 040254 012737 010000 052650 MOV sFMT22,28CYL ;16 BITS PER WORD
5537 ,chxnoen 0, FORMAT 16 BITS
5538 040262 112737 000000 052653 MOVB 80,38SECOTR+l :TRACK O
€533 Q40270 112737 000000 052652 MOVB 80, 9#SECOTR ;SECTOR 0
SE40 Q40276 012737 (000000 052654 MOV 80, J8KEY] iKEY1=0
E54] 040304 012737 000000 052656 MOV 80, ASKEY2 Y2=0
S542 040312 0le737 000400 052730 MOV cass , @%DAWORD K OF DATA_WORDS
SE43 Q40320 005037 052660 CLR 28X ;THIS ISA _READ COMMAND
SE4d Q40329 004537 047172 JSR RS, J8CRC GO TO CALCULATE CRC
SE4S Q40330 052650 CYL
ES4p 040332 054EE0 WCRC
EE47

EEug
E24g ;#THIS IS TO INSERT ERROR
EEc #THE DISK DATA IS _IN LOCATION STARTING FROM 'DISK'
£EE] :#THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING
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gggg ;#THIS MOVE

564 040334 012737 077757 0S4S70 MOV #77757,38DISK+2 ;FORCE ERROR ON BIT NUMBER 32 AND 21
Eggg 150 ERROR POSITION REGISTER WILL SHCW

gggg 040342 012737 010040 040516 MOV ¥4128.,3888 ;INSERT POSITION REG.

5659
EEE? : #THESE ARE REGULAR SETUPS

562 040350 004737 045764 JSR PC aoCLoxsx {SETUP GENERQL REGISTERS
6563 040354 012777 177374 154366 MOV $-256 ORHWC ;256. DATR4 HEADER WORDS
5564 040362 012777 016264 154362 MOV onsxnroakuen :STRRTING RDDRESS OF READ BUFFER
6565 040370 112746 000000 MOVB 80, - (SP} :IN LOWER BYTE GET SECTOR
SSe6 040374 112766 000000 000001 MOVB %0’ 1(5P) 'GET TRACK IN HIGHER BYTE
§567 040402 012677 154354 MOV (SPY+. SRHDST :TRACK/SECTOR IN RHDST
568 040406 012777 010000 154352 MOV #FMT22, RHOF :16 BITS PER WORD
5569 'ECC CORRECTION NOT INHIBIT
g57 eecnuss ECC IS NOT GOING
§571 TO0 BE CHECKED
gg;g 040414 005077 154350 CLR JRHCA ' CYLINDER O

§574
6575 Q4O432 013711 015176 MOV JSREFOR, JR1 :READ HERDER AND DATAR=72
6576 040436 005037 015124 CLR JSERFLGS *CLEAR ERROR FLAG
£577 040442 004737 052510 JSR PC, 38COMHD :READ HEADER AND DATA
857 :IF THERE RRE RERD ERRORS THEN
§579 :ECC WILL NOT BE CHECKED

2287
5582 :#IF THE PROGRAM COMES BACK HERE WITHOUT snaon annrou*s
5583 :%FROM THE “COMHD” ROUTINE THAT MEANS SECTOR GAP
5584 ‘#F IRST SYNC, HERDER, HERDER CRC, HERDER GAP AND’
5585 :#SYNC BYTE HAVE GONE BY AND SYNLS WERE CORRECTLY
5586 ,.oersc ED
§587 :#HEADER AND DATA ARE TO BE CHECKED.
5588 '%IN CHECKING RERD DATA THE WRITE FROM BUFFER
SEQ9 : #*WRFROM” IS FILLED WITH EXPECTED DATA AND
EEE? : #COMPRRISONS RRE MADE

E5 Q40446 005737 015124 15T JSERFLGS :ANY ERRORS ALREADY THERE
£§593 Q40454 004737 045464 JSR PC, a8PUTREG :SAVE REGISTERS
6594 Q40460 022737 100000 0150634 CHP #0CK, 98ER] SONLY DATA CHECK ERROR SHOULD BE SET
595 Q40466 001401 BEQ 6% :BRANCH IF YES
gggg 040470 104032 ERROR 32 ggRgxr ECC REGISTER SHOULD BE NON
- /

€59g :ONLY 11 OF THE 32 BITS CAN BE SEEN
€599 :IN THE PATERN REGISTER
SE00 :DCK SHOULD BE SET IN RHER!
S6G1 040472 013746 0S0460 6S: MOV 98GECCL,-(SP) :GET PATTERN REGISTER
Se02 040476 042716 179000 B1C 81749000 (SP) ‘KEEP ONLY 11 BITS
€603 040502 022637 015064 cMP (SP)+,kEC2 !COMPARE PATTERN REGISTER
€e04 (040506 001401 BEG 73 :BRANCH IF GOOD
€e0c O40EI0 104032 ERROR 32 11 BITS OF THE 32 BIT ECC REGISTER INCORRECT

SEC7 0O<0Slz 004027 (0c€1102 78: JSR RO, JSECORR :GO TO ECC CORRECTION PROCESS
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S 0405816 000000 8s: . WGRD :EXPECTED POSITION REG. WHEM CORRECTICN
§g?3 :1S COMPLETE

Egié 040520 004737 045464 JSR PC,a8PUTREG :SAVE REGISTERS

5613
S614 040524 022737 100100 015034 CMP 8DCK'ECH,38ER] ;WITH ERRORS INSERTED IN BIT POSITION 21
8615 :AND 32 HARD ERROR BIT SHOULD SET
6616 040532 091401 BEQ 93 :BRANCH IF GOOD
§617 040534 104036 ERROR 3b :WITH ERROR INSERTED IN BIT PGSITICN 2! THRU
5618 132 HCE SHOULD SET
5619
5620
5621
562
5623 040536 93:
§624 040550 012700 015220 MOV 8WRFROM, RO :GETTING RERDY TO FILL EXPECTED DRTA
5625 040554 012720 010000 MOV oo-rnraé (RO)+ :CYLINDER
Se26 040560 112746 000000 MOVB 80, -(SP *IN LOWER BYTE GET SECTOR
See7 0OM0564 112766 000000 000001 MOVB 20’ 1(sp; :GET TRACK IN WIGHER BYTE
See8 040572 012620 MOV (SPY+ (RO)+ :GET TRACK/SECTOR IN BUFFER
5629 040574 012720 000000 MOV 80, (RO+ ,stx IN BUFFER
5630 040600 012720 000000 MOV 80’ (RC)+ ‘KEv2 IN BUFFER
S631 040604 012701 000400 MOV s256. R1 :DATA WORD COUNTER
5632 040610 012702 177777 MOV 8-1 R2 :DATA
5633 040614 010220 38: MGV na IRO)+ :DATA INTO BUFFER
€634 040616 00S301 DEC :COUNT
gggg 040620 001375 BNE 3s :BRANCH IF 256 NOT DONE

5637 : #ONLY GOOD DATA HAS BEEN PUT IN 'WRFROM’
gggg :#NOW THE INSERTED ERROR WILL BE PUT IN

Se40 040622 012737 077757 015232 MOV 877757, 8WRFROM+(S #2> Insenreo ERROR
Se4]l O4063C 004737 0O4S46M JSR PC, a8PUTREG : SAVE ReCISTE
gg:g OM0E34 00S037 OD1Sled CLR acERFLcs :CLERR ERROR anc
SE44
EE:E . #NOW READ DATR BUFFER WILL BE CHECKED

SE47 040640 004037 046660 JSR RO. d8COMPAR CHECK
EeN8 040644 015220 WRFROM cooo BUFFER
Se49 Q40646 016264 REINTO :TEST BUFFER
Ses0 040650 000404 44256, :NUMBER OF WORDS CHECKED
565] 040652 (40660 4s :RETURN POINT FOR ERROR HEADER
Se82 Q40654 ONO0B6EH S$ *RETURN POINT ron ERROR DATH
€653 040660 104004 4s: ERROR 4 :READ NEXT ERROR
SeS4 Q40662 000207 RTS PC :RETURN TO "conpnn"
ScEE Q406eM 10400¢S c§: ERROR S : WORD NOS 1 TO4 ARE
EEEE Henoen ORDS
SeE? 'S aso ARE DATA WORDS
SeSe 0«0t 000207 RTS P: RETURN TCc “COMPAR"TM
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CSRIMB.P12 10-NOV-7" 11:09 Te2 RERD ECC ENRBLED 2C

§§§§ 040672 012706 ©01000 MOV #STACK, SP :RESET STACK
sssg o:o;gw 012700 ggg:gg :gv .sescnslno ‘PSIS’ES

7 ] .y ;
3224 848?19 86@036 13: cL LBB)‘ ;ELEna SIMULATED DISK AREA
8665 040T16 005301 OEC Rl
5666 040720 001375 BNE 18
gggg 040722 004737 045764 JSR PC,CLDISK :THIS IS USED TO SET GENERAL REGISTERS

2293 : #THESE ARE FOR ECC TEST ONLY

7 40?7 737 72727277 01S142 MOV & 8TSECC s TH IS AN E TEST
7§ 848733 865037 S0472 CLR aoéogxr§ ;CLézn Ennon SSSI§§0N COUNTER

5673 040740 013737 050466 050470 MOV S8NCODE , #NCOUNT ' ; TEMPORARY N-CODE COUNTER
SE79 040746 013737 050474 050502 MOV JSHARDER, asHADTMP ' . TEMPORARY HARD ERROR COUNTER
S675 040754 005037 050460 CLR S9GECC] :EC LOW ORDER TO BE GENERATED
S676 040760 005037 050462 CLR I8GECC2 :ECC HIGH ORDER TO BE GENERATED
5677 040764 005037 050476 CLR J8DATENV :CLERR DATA ENVELOPE CLOCK COUNT
gzgg 040770 005037 050500 CLR Jd82CO0E :CLEAR LERDING ZEROS CLOCK COUNT

4

5680
5681
5682
E%Si .#THESE ARE TO BE SETUP FOR DISKLESS USE ONLY

S§68S 040774 012737 010000 056006 MOV 8FMT22,38WCYL ;FORMAT22=16BIT WORDS AND
5686 :CYLINDER 0
Se§7 041002 012737 000001 0S6010 MOV 81, J8WSECTR : TRACK=0, SECTOR=1
5688 041010 005037 056012 CLR JSUKEY] IKEY[=0
5689 041014 005037 086014 CLR SUKEY2 ' KEY2=0
§690 041020 012737 000400 0S604& MOV 8256. , 98FNWORD ;256 DATA WORDS
5691 041026 004537 047172 JSR RS, astRC :GO TO CALCULATE CRC
5692 041032 056006 WCYL
§233 041039 056016 GCRC

2%32 : #THESE ARE REGULAR SETUPS

637 08103t 012777 177374 153704 MOV 8-260. , JRHWC 1256 DATA WORDS 4 HEADER WGRDS
Se98 041044 012700 015220 MOV SWRFROM, RO STHESE TWO INSTRUCTIONS GETS
€£99 041050 0100?77 153676 MOV RO, JRHBA ;ADDR. OF WRFROM INTO RO AND
£700 o 'BUS ARDORESS REGISTEN
€701 O0O810SM GigZe0 010000 MOV 8FMT22, (RO)+ :FORMAT=16 BIT WORDS
€702 : CYL INDER=
€763 041060 012720 000001 2s: MOV 81, (RO)+ :TRACK=0, SECTOR=1, KEYS=0
€704 041064 00SC20 CLR (RO)+ TKEY1=0
€705 041066 005020 CLR (RO)+ :KEY2=0
€706 041070 012705 000400 MOV #256. ,RS : COUNTER
€707 041074 012720 052c2% 3%: MOV 852528, (RO + :MOVE ALL 52525 FOR DATA
€708 041100 005305 DEC RS
€709 Q41102 001374 BNE 33 :BRANCH IF DATA NOT COMPLETE
E%i? 041104 012777 00000! 153650 MOV 81.JRHDST : TRACK=0 SECTOR=1

€712
STLZ Teligd QI3TIl DlEL7e MOY J8URIFOR, 3R1 :GET READY FOR WRITE HERDER ANC
£~13 ‘OATA WITH 62 IN RHCS! :
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10-NOV-77__11:48 PRAGE 139

WRITE ECC TEST 3 CEQ C1zE

CLR S8ERFLGS ;CLEAR ERROR FLAG
MOV 8FMT22, ARHOF :FORMAT BIT=1 (16 BIT WORDS,
CLR dRHCA iCYLINDER =0
JSR PC, d8COMWHD iWMRITE HERDER AND DATA

; #1F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
:aFROM THE “COMWHD"” RQUTINE THART MEANS ALL HEARDER ON DISK
;%15 GOOD IE. ONLY DATA IS TO BE CHECKED TO SEE IF THEY ARE
;#ALL 52525 AND WRITE DATA GAP AND TOLERANCE GAP TO SEE IF
;#THEY ARE ALL Z2EROS

TSY JSERFLGS ;HAS ANY ERRORS OCCURED?

: IF WRITE ERROR OCCURS ECC IS NOT CHECVEL

COHPQRECSgFTNRRE GENERRTED ECC WITH THRT GENERATED BY HARDWARE

69%:

78:

J8GECC],InlECC1; COMPRRE SOFTWARE ECC WITH HARDWARE ECC
BEG es ;BRANCH IF GOOD
ERROR 31 LON ORDER ECC _IN ERROR
BR 7S ;BRANCH_TO CONTINUE
cMP JBGECC2, IBWECC2 : COMPARE SOF TWARE ECC WITH HARDWARE E£C:
BEG 4} :BRANCH IF GOOD
ERROR 31 ;HIGH ORDER ECC IN ERRCR

;#FILL “REINTO”TM BUFFER WITH EXPECTED DATA

JSR RO, 38CLAREA :FILL REINTO BUFFER
REINTO *FROM
REINTO+<255.#2> ;70

.WORD §252¢ :DATR

MOV Q8GECC], SREINTO+<256. #2:;FILL ECCI
MOV daGECC2) annsxnro+<as7 #2,:FILL ECC2
JSR RO, a8CLARE FICL RESt
REINTO+< 258. #2> .FRO
REINTO+<272. 82> 10

8] ;DRTQ

CLR JBERFLGS :CLERR ERROR FLAG

; #NOW COMPARE "DISKTM BUFFER WITH “REINTCTM

SR RO, J8COMPAR ; CHECKJ
REINTO : GOOD BUFFER
DISK :TEST BUFFER
258. iNUMBER OF WORDS CHECKED
4§ RETURN POINT FOR ERROR HEACER
c§ RETURN POINT FOR ERROR DATH



CoRJHBO,RPON/S & DSKLS CTRLR2
11:09SRIMB. P12 16-NOV-77

ool Q41304 104007
041306 000207
041310 104010

J9i3le 003207

MRCY11 30(1046)

T3

4s:

5S:

J11
10-NOV-77 11:48 PAGE 140

WRITE ECC TEST 3

ERROR 7 ;RERD ERROR 10 NEXT
RTS PC ;RETURN TO COMPARE
ERROR 10 ; WORD NOS | TO 256 ARE

;DATA WORDS
: WORD_NOS 257 AND 258
!ARE_ECC WHICH ARE CHECKED
i WORD NOS 259
1S DATA GAP
WORD _NOS 260 T§ 273
:ARE TOLERANCE GAP

RTMS PS 'RETURN TG COMPARE

SEG CI29
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CZRIWB. P12 10-NOV-77 11:08 T63 WRITE ECC TEST 3 SEG C145

5782
g;gg 091316 012706 CO1000 MOV 8STACK, SP :RESET STRCK

5785
5786 . #SETUP FOR WHAT IS TO BE RERD
g;gg : #HERDER CRC 1S RESTORED FROM A SUBROUTINE .

4

S789 (041330 012746 052525 MOV #5252S, - (SP) :DATA TO BE RERD
6790 041334 012705 000400 MOV #256. , RS :COUNTER
€791 (041340 012700 054566 MOV 8015k RO :START OF SIMULATED DISK DATA
§792 (0O91344 011620 18: MOV (SPY, IRO)+ :MOVE IN DATA ON TO SIMULATED DISK
793 041346 005305 DEC RE :COUNT
s> 041350 001375 BNE X :BRANCH IF 256 NOT COMPLETE
€795 Q41352 005726 TST (SP)+ :UNDO -(SP)
6796 041354 022020 CMP (RO)+, (RO)+ : JUMP ovsn THE TWO ECC WORDS
§797 04135 012705 000017 MOY #1S. RS i1 DATA GAP
5798 : 14 TOLERANCE GAP
£§799 Q41362 005020 2%: CLR (RO)+ :CLERR DATA GAP, AND
$800 041364 005305 DEC RS : TOLERANCE GRP
gggé 041366 001375 BNE 2s :BRANCH IF NOT COMPLETE

5803 041370 004737 051254 JSR PC,asFILLEC ; INSERT THE TWO ECC WORDS ON THE CISK
gggg *IN THE CORRECT PLACE

288§ . #THESE ARE FOR ECC TEST ONLY
4

€808 041374 012737 177777 015142 MOV INTSECC THIS IS AN ECC TEST
§809 (41402 005037 050472 CLR aupbsx CLERR ERROR POSITION counrsn
5810 DO41u 013737 050466 050470 MOV J8NCODE anncounr s TEMPORARY N-CODE COUNTER
G811 O414IN 013737 050474 050502 MOV aoHnRoeh JuHADTMP ' TEMPORARY HARD ERROR COUNTER
§812 041422 005037 050460 CLR 98GECC :ECe LOW ORDER TO BE GENERATED
5813 041426 005037 050462 CLR aocecce "ECC HIGH ORDER TO BE GENERATED
G814 041432 005037 050476 CLR J8DATENV :CLEAR DATA ENVELOPE CLOCK COUNT
ES{E 041436 005037 050500 CLR d82CODE 'CLERR LERDING ZEROS CLOCK COUNT

Sg817
ggig : #THESE ARE TO SETUP FOR DISKLESS USE ONLY

820 CH41M42 012737 010000 052650 MOV #FMT22, d8CYL ;16 BITS PER WORD
5821 ,CYLINDER . FORMAT 16 BITS
822 0MIN50 112737 000000 052653 MOVB 80, 38SECOTR+1 : TRACK
823 041456 112737 000000 052652 MOVB 80, 9¥SECOTR ;sscron 0
6824 04146+ 012737 000000 052654 MOV no aox£Y1 i KEY1=0
€825 041472 012737 000000 052656 MGV sKEY2 :KEY2=0
5826 041500 (12737 000400 082730 MOV oeés ,980RWORD :NO. OF onrn WORDS
€827 041506 00S037 052660 CLR X :THIS 1SA RERD COMMAND
€828 041512 004537 047172 JSR RS, 38CRC :GO TO CALCULRTE CRC
€82G 0OM1516 02650 cvL
£830 0O4ifeC 054580 WCRC
a9y

€832
5833
S834
Eggs : #THESE ARE REGULAR SETUPS

- |-

€827 (41522 004737 DNSTEM JSR PC, d8CLDISK sSETUP GENERAL REGISTERS
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<ZRJHBO,RPO+-5/6 § CTRLR2 MACYLL1 30(1046) 10-NOV-77 11:48_ PAGE 142DS
ZRJHB P12 10-NOV-?7 11.09 TeY RERD ECC ENRBLED 3R

5838 041526 Cl2777 177374 153214 MOV 8-256.-4. ,dRHWC ;256. DATA4 HEADER WORDS
5839 041534 012777 016264 153210 MOV snsxmro JRHBA srnnrxnc aooasss OF Rsno BUFFER
S840 Ou1S42 112746 000000 MOVB %0,- (SP} R BYTE GET SECTOR
€841 (M1546 112766 000000 000001 MOVB 80’ 1(SP) gs acx N HIGHER YTE
5842 041854 012677 153202 MOV (SP)+, QRHOST QCK/SECT R IN
8843 0w1S60 0127?77 010600 153200 MOV sFMT22, aRHOF ; 16 WORD
E844 connscvxon nor INHIBIT
5845 sscnuss ECC IS NOT GOING
5846 :T0 BE CHECKED
gg:g 041566 00S07? 153176 CLR JRHCA 'CYLINDER O

5849
€850 041604 013711 015176 MOV J8REFOR, 3R] Rsno HEADER nuo DATR=72
6851 041610 005037 015124 CLR QSERFLGS CLERR ERRORF
€852 041614 004737 (052510 JSR PC, 38COMHD Rsno HERDER nno on
§953 :IF THERE ARE READ ER%ORS THEN
SB5Y {ECC WILL NOT BE CHECKED

286
5857 :#]F THE PROGRAM COMES BACK HERE WITHOUY ERROR pnxn*ouws
5858 :#FROM THE ~COMMD“ ROUTINE THAT MEANS SECTORG
5859 :#F IRST SYNC, HERDER, HERDER CRC, HEADER GAP nno
5860 : *SYNC evrs HAVE GONE BY AND SYNLS WERE CORRECTLv
5861 ;osre TED
5862 *HERDER AND DATA ARE TO BE CHECKED.
5863 lIN CHECKING RERD DATA THE WRITE FROM BUFFER
S864 P #*WRFROM” IS FILLED WITH EXPECTED DATA AND
ES&E : #COMPRRISONS ARE MACE

867 041620 005737 015124 TS7 JSERFLGS s ANY ERRORS ALRERDY THERE
5868 Q41626 004737 0D4S4eY JSR PC, 98PUTREG 'SAVE REGISTERS
6869 Q41632 005737 015034 IST JutR1 :NO ERRORS SHOULD BE SET
870 041636 001401 BEQ 6% "BRANCH IF NO ERRORS SET
€871 041640 104032 ERROR 32 132 BIT ECC REGISTER SHOULD BE ZERO
5872 :ONLY 11 OF THE 32 BITS CAN BE SEEN
€873 :IN THE PATERN REGISTER
5874 :OCK SHOULD BE ~~T IN RHER1
§875 (Q416N2 013746 050460 6%: MOV 8GECC1.-(SP) :GET PATTERN REGISTER
S876 O41B46 042716 1749000 BIc 81749000, (SP) 'KEEP ONLY 11 BITS
6877 041652 022637 015064 CMP (SP)+, JBEC2 'COMPRRE PATTERN REGISTER
§878 041656 001401 BEG 73 'BRANCH IF GOOD
gggg 041660 104032 ERROR 32 111 BITS OF THE 32 BIT ECC REGISTER INCORRECT

Se81
5882
€883
€884 . #ADD 16 MAINTENANCE CLOCKS TO
gaes :#BRING EBL DOWN

seég o41662 012700 000020 78: MOV 8l s COUNTER
041666 052777 000002 153102 8S§: 8IS nnCLk aRHnn 'SET CLOCk

5869 0M1674 042777 000002 153074 BIC sMCLK) QRHMR CLEQR CLOLK
5890 041702 00S300 DEC RO : COUN
5§89 041704 001370 BNE 8s enancu IF 16 CLOCKS NGT DONE
€892 041720 012700 015223 MOV SWRFROM, RO 'CETTING READY TO FILL EXPECTEC DATA
€893 (04!724 012720 0:0900 MOV 80!'FMT22, (RO)+ :CYLINDER 0

W © [
}
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042030 000207

12746 000C0C
§7§§ 000000

? 000000

004037 0O46660

MACY1! 30(1046)

TeM

000001

3%:

4s:

Ss:

M1l
10-NOV-?7 il:48 PAGE

READ ECC ENRBLED 3R

MOVB

H§VB
MOV
MOV

IO -(SP)

1(SP)
P)+ (RO)+

(RO+
no (R0)+

8256.
osasas Re
s? (ROY+

3
JBERFLGS
PC,J8PUTREG

143

IN LOWER BYTE GET SECTOR

o RS B
KEYE IN BUFFER
8RT2 WORD COUNTER

iDATA_INTO BUFFER

ngNCH IF 256NgT DONE
CLERR ERRORF
SRVE REGISTERS

; #NOW READ DRTA BUFFER WILL BE CHECKED

RO, d#COMPAR CHECK
? §UFFER

NUHBE OF WORDS CHECKED
;RETURN POINT FOR ERROR HEADER
RETURN POIN;RSQR ERROR DAHTA

;S 0
;RETURN TO *“COMPARR*

SEG 0142
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042034 012706 CO1000

Q42046
Q420Se
Q42056
Q42062
Q42064
042066
042070
Q42072
042074

Q42100
Q42102
042104

042106

guelle
Q42120

042150

042236

005020
00S30S
001375

004737

012737

112737

054550

052525
000400
054566

000017

051254

17272727

0so472
0S0466
0S0474
050460
050462
050476
0S0S500

010000

000000

047172

MACY11 30(1046)
Te4

ol1si4e

050470
050Ss0e

052650

052653
052652

052730

1%:

cs:

N1l
10-NOV=-77 11:48_PRGE 144

RERD ECC ENRBLED 3A

MoV 8STACK, SP ;RESET STACK

; #SETUP FOR WHAT IS 10 BE REARD
; ®HEADER CRC IS RESTORED FROM A SUBROUTINE

MOV #52525, -(SP) ;DATA TO BE RERD
MOV #256. , RS :COUNTER
MOV #0ISK RO 'START OF SIMULATED DISK DARTA
MOV (SPY, tRO)+ 'MOVE IN DATA ON TO SIMULATED DISK
DEC RS : COUNT
BNE 1$ :BRANCH IF 256 NOT COMPLETE
TST (SP)+ bNDO -(SP)
CMP (RO)+, (RO)+ : JUMP OVERPTHE TWO ECC WORDS
MOV %1S. RS ;1 DATA GA

; 14 _TOLERANCE GAP
CLR (RO)Y+ iCLEAR DATA GRP AND
DEC RS : TOLERANCE GAP
BNE 4 'BRANCH IF NOT COMPLETE

JSR PC,asFILLEC ; INSERT ECC IN PROPER PLARCE ON DISK

; ®THESE RRE FOR ECC TEST ONLY

MOV 8-1,38TSECC THIS IS AN ECC TEST
CLR JePOSITI CLERR ERROR POSITION COUNTER
MOV DSNCODE , SUNCOUNT’ : TEMPORARYN-CODE COUNTER
MOV JSHARDER J¥HADTMP " ; TEMPORARY HARD ERROR COUNTER
CLR 8GECC] £cl LOW ORDER TO BE GENERATED
CLR 98GECC2 ecc HIGH ORDER TO BE GENERATED
CLR JSDATENV :CLERR DARTA ENVELOPE CLOCK COUNT
CLR J82CODE ;CLERR LERDING ZEROS CLOCK COUNT

; #THESE ARE TO SETUP FOR DISKLESS USE ONLY

MOV #FMT22, I8CYL ;16 BITS PER WORD
:CYLINDER O, FORMAT 16 BITS

MOVB 80, J8SECOTR+1 ;TRACK O
MOVB %0, 3#SECOTR sscron 0
MOV no asxsvx KEY1=0
MOV sKEY2 KEY2=0
MOV uaSs , 98DAWORD NO OF onrn WORDS
CLR d8X :THIS 1SA READ COMMAND
555 RS, 38CRC *GO 70 CALCULRTE CRC

WCRC

;#THIS IS TO INSERT ERROR
"#THE DISK DATA IS IN LOCATION STARTING FROM ’DISK’
"¥fl§5P885EI°N OF THE ERROR CAN BE CHANGED BY CHANGING

; #

SEG CI43
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042410
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o424 14
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004737
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1582430
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30(1046)
TBS

£S:

Ble
10-NOV=-77 11:48_ PAGE 14S

RCARD ECC ENRBLED 38

; #THIS CHANGES THE LARST BIT OF THE ECC

MOV JWECC2,-(SP) ;GET LAST E-C
(SP) : INVERT ALL BITS OF WECC2

BIC #1C 100000, (SP) ;KEEP aér 16
BIC #100000, JbuECC2 :CLEAR BIT 16 IN ECC
81S (SP)+,9bWECCE ;THIS WILL SET BIT 6 IF IT WAS O

SOR WILL SET NOTHING IF IT WAS A |

MOV 4118, ,9488 ; INSERT PCSITION REG.

; #*THESE ARE REGULRR SETUPS

JSR PC, 8CLDISK ;SETUP GENERAL REGISTERS
MOV 8-255. -4, . SRHWC ;256. DATA 4 HEADER WORDS
MOV SREINTO,JRHBA :STARTING ADDRESS OF READ BUFFER
MOVE 80, -(SP) :IN LOWER BYTE GET SECTOR
MOVB 80 1(8PY :GEY TRACK IN HIGHER BYTE
MOV (SP)+, SRHOST :TRACK/SECTOR IN RHOST
MOV sFMT22, dRHOF ;16 BITS PER WORD

:ECC CORRECTION NOT INMIBIT
:BECAUSE ECC IS NOT GOING
:T0 BE CHECKED

CLR JRHCA :CYLINDER O

MOV JWREFOR, JR1 :READ HERDER AND DRTA=72
CLR IsERFLGS :CLEAR ERROR FLRG
ISR PC, 38COMHD 'RERD HEADER AND D; RTA

: IF THERE RR; REARD ERRORS THEN
;ECC WILL NOT Bt CHECKED

:%IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
:#FROM THE “COMHD" ROU.INE THAT MEANS SECTOR GAP,
:#F IRST SYNC, HERDER, HERDER CRC, HEADER GAP AND

*#SYNC BYTE HAVE GONE BY AND SYNLS WERE CORRECTLY
:#DETECTED
:#HERDER AND DATA ARE TO BE CHECKED.
‘#IN CHECKING RERD DATA THE WRITE FROM BUFFER
#"LIRFROM” IS FILLED WITH EXPECTED DATA AND
: #COMPARISONS ARE MADE

TST SUERFLGS ;ANY ERRCRS ALRERDY THERE
JSR PC, d8PUTREG ; SAVE REGISTERS
cMP #DCK, 98ERI ;ONLY DATA CHECK ERROR SHOULD BE SET
BEQ 3] ;BRANCH IF YES
ERROR 32 ;gERgIT ECC REGISTER SHOULD BE NON

’

;ONLY 11 OF THE 32 BITS CAN BE SEEN
; IN THE PATERN REGISTER
;OCK SHOULD BE SET IN RHERI

MoV JaGECC],-(SP) ;GET PATTERN REGISTER
BIC #174000, (SP ;KEEP ONLY 1] BITS

SEG Ol44
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READ ECC ENARBLED 3B

CMP (SP)+,28EC2 .co PARE PATTERN REGISTER
BEG 78 :BRANCH IF GOOD
ERROR 32 ‘11 BITS OF THE 32 BIT ECC REGISTER INCORRECT

JSR RO, 38ECORR :GO0 7O ECC CORRECTION PROCESS
4118. 'EXPECTED POSITION REG. WHEN CORRECTION

:1S COMPLETE

MOV SWRFROM, RO sGETTING READY TO FILL EXPECTED CATR
MOV 38'FMTE§ (RO)+ :CYLIN
MOVB ‘INLO YTE GET SECTOR
MOVB 80 1(5P) :GET TRACK IN HIGHER BYTE
MOV (S5)+ (RO)+ :GET TRACK/SECTOR IN BUFFER
MOV 20, (RO)+ ,xevx IN BUFFER
MOV 80’ (RO)+ 'KEY2 IN BUFFER
MOV 8256. Rl :DATA WORD COUNTER
MOV #52528 Re :DATA
MOV R2, (RO}+ :DATA_INTO BUFFER
DEC RI' NT; CoU
BNE 3 {BRANCH IF 256 NOT DONE

; #ONLY _GOOD DATA HAS BEEN PUT IN NRFROH’

; #NOW THE INSERTED ERROR WILL BE PUT _IN
; #BUT INSERTED ERROR IS IN ECC SO DATA IS NOT WRGNG

JSR PC, 98PUTREG :SAVE REGISTERS
CLR IstRFLGS :CLEAR ERROR FLAG

; ®NOW RERD DRTR BUFFER WILL BE CHECKED

JSR RGO, d8COMPAR
WRFROM GOOD BUFFER
REINTO i TEST BUFFER
44256. NUHBE WORDS CHECKED
4§ ;RETURN POINT FOR ERROR HERDER

5s {RETURN POINT FOR ERROR DATA
ERROR 4 R AD NEXT ERROR
TS PC RETURN TO “COHPRR“

ERROR 5 NORD NOS 1 TO4 ARE
HER ER BE
- 260 A DRTQ _WORDS

RTS PC RETURN TO "COMPAR

SEQ O14S
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°cs:

Dl2
10-NQV-77 11:48 PRGE 147

RERD ECC ENRBLED 38 SEG Cl146

MoV #STR"K,SP ;RESET STRCK

; #SETUP FOR WHAT IS 70 BE READ
; *HEADER CRC IS RESTORED FROM R SUBRNUTINE

MOV #52525, - (SP) :DRTA T0 BE READ
MOV #256. , RS : COUNTER
MOV #01SK. RO :STRRT OF SIMULATED DISK DATA
MOV (SP), LRO) + :MOVE IN DATR ON TO SIMULATED DISK
DEC RS : COUNT
BN 1§ :BRANCH ]F 256 NOT COMPLETE
1S (SP)+ sUNDO ~( )

CMP (RO)+, (RO)+ ; JUMP _OVER THE TWO ECC WORDS
MOV 81S.," RS .1 DATR GAP

14 TOLERANCE GRF
CLR (RO)+ :CLERR DATR GAP, AND
DEC RS :TOLERANCE GAP
BNE 13 "BRANCH IF NOT COMPLETE

JSR PC,asFILLEC : INSERT THE TWQ ECC WORDS ON THE DISV
; IN THE CORRECT PLRCE

; ®THESE RRE FOR ECC TEST ONLY

MOV 8-l JSECC ; THIS IS AN ECC TEST
CLR aeP. LIT] ;CL;QR RROR PUSITION COUNTER
MOV @8NCODE, 98NCOUNT ; TEMPORARRY N-CODE COUNTER
MoV S8HARDER, 38HADTMP ' . TEMPORARY HARD ERROR COUNTER
CLR 98GECC] ;ECC LOW ORDER TO BE GENERATED
CLR 98GECC? ;ECC HIGH ORDER TO BE GENERATED
CLR d8DATENV ; CLEAR DATR ENVELOPE CLOCK COUNT
CLR 9#Z2CODE ; CLERR LERDING ZEROS CLOCK COUNT

;#THESE ARE TO SETUP FOR DISKLESS USE ONLY

MOV 8FMT22, 38CYL ;16 BITS PER WORD
'CYLINDER O, FORMAT 1& BITS

MOVB 80, JWSECOTR+1 :TRACK O
MOVB 80, 38SECOTR :SECTOR O
MOV 80, JEKEY] ‘KEY1=0
MOV 80’ dsKEY2 TKEY2=0
MOV 8286. ,98DRWORD :NOG. OF DATA WORDS
CLR duX :THIS IS A READ COMMAND
ééf RS, 38CRC :GO TO CALCULATE CRC

WCRC

;#THIS IS TO INSERT ERROR
;#THE DISK DATA IS IN LOCATION STRARTING FROM 'DISK’

;lTfi%SngsgION OF THE ERROR CAN BE CHANGED BY CHRNGING
;97
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042774 012737 152652 0S4e32 Mov 0152652,30015K+HH-§N3526 EsgggangPOSITION 296 THRU 304

043002 012737 052532 0S4634 MoV #52532, 98DISK+46; INSERT ERROR IN POSITION 305 THRU 308
; IN_ WORD NUMBER 20

043010 012737 010040 0431864 MOV s4128.,J488 ; INSERT POSITION REG.

; #*THESE ARE REGULRAR SETUPS

043016 004737 045764 JSR PC, 38CLDISK sSETUP GENERAL REGISTERS
043022 012777 17?7374 151720 MOV 8-256., -4, . JRHWC :256. DRTA 4 HEADER WORDS
043030 012777 016264 151714 MOV SREINTO,JRHBA :STRRTING RDDRESS OF READ BUFFER
043036 112746 000000 MOVB 0, - (SP} :IN LOWER BYTE GET SECTOR
043042 112766 000000 000001 MOVB %0 1(5P) 'GET TRACK IN HIGHER BYTE
043050 012677 151706 MOV (SP)+. IRHDST :TRACK/SECTOR IN RHDST
0430584 012777 010000 151704 MOV aFMT22, JRHOF 116 BITS PER WORD

{ECC CORRECTION NOT INHIBIT
‘BECAUSE ECC IS NOT GOING
:70 BE CHECKED

043062 00S077 151702 CLR SRHCA :CYLINDER O
043100 01371! 015176 MOV JSREFOR, dR1 :READ HEADER AND DATA=72
043104 005037 015124 CLR JSERFLGS :CLEAR ERROR FLAG
043110 004737 052510 JSR PC, 38COMHD :READ HEADER AND DRTA

; IF_ THERE ARE RERD ERRORS THEN
;ECC WILL NOT BE CHECKED

:#]F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
:%FROM_THE “COMHD® ROUTINE THAT MEANS SECTOR GAP,

:#FIRST SYNC, HERDER, HERDER CRC, HERDER GHF AND
:#SYNC BYTE HAVE GONE BY AND SYNLS WERE CORRECTLY
: #DETECTED
:#HERDER AND DATA ARE TO BE CHECKED.

:%IN CHECKING READ DATA THE WRITE FROM BUFFER
P 2*WRFROM” IS FILLED WITH EXPECTED DRTA AND
: #COMPARISONS ARE MADE
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043114 005737 0151724 TST JSERFLGS ; ANY _ERRORS ALRERDY THERE
p431i22 004737 0O4SHBEM JSR PC, d8PUTREG ; SAVE REGISTERS
Q43126 022737 1000006 015034 chp #0LK, a8ER] ;ONLY DRTA CHECK ERROR SHOULD BE SET
043134 00140! BEQ 6$ ;BRANCH IF YES
043136 104032 ERROR 32 ;%ERSIT ECC REGISTER SHOULD BE NON

;ONLY 11 OF THE 32 BITS CAN BE SEEN
; IN THE PRTERN REGISTER
;DCK SHOULD BE SET IN RHER!

Q43140 013746 050460 6S: MOV I8GECCL,~(SP; ;GET PATTERN REGISTER
Q43I44 042716 174000 BIC 8174000, (SP) :KEEP ONLY 11 BITS
Q43150 022637 015064 CMP (SP)+, dkec2 ; COMPARE PATTERN REGISTER
Q43154 00140} BEG 78 ; BRANCH IF GOOD - -
242156 104032 ERROR 32 ;11 BITS OF THE 32 BIT ECC REGISTER INCCRRECT

C43160 0C4037 0OSilCe 7%: JSR RO, J8ECORFR ;GO TO ECC CORRECTION PROCESS
0<2ied 000000 8s: . WCRC ;EXPECTED POSTTION REG. WHEN CORRECTION
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192

i3
195 043166 004737 045484 JSR PC, 3¥PUTREG :SAVE REGISTERS
196 043172 022737 100100 015634 CHMP s0CK'ECH,a%ER1 >WITH ERRORS INSERTED IN BIT PGSITION 21
197 'THRU 32 HARD ERROR BIT SHOULD SET
138 043200 00:401 BEQ 35 !BRAN"H IF GOOD
199 043202 104036 ERROR 36 ‘WITH ERROR INSERTED IN BIT POSITION 21 THRU
200 :32 HCE SHOULD SET
6201
6202
6293
6204 D43204 3§ . i
6205 043216 012700 015220 MOV SWRFROM, RO :GETTING RERDY TO FILL EXPECTED DATA
6206 043222 01272C 010000 MOV #0'FMT22, (RO)+ CYLINDER
6207 043226 112746 000000 MOVB 80, - (SP) : IN LOWER BYTE GET SECTOR

08 043232 112766 000000 00000! MOVB 80’ 1(SP) :GET TRACK IN HIGHER BYTE
6209 043340 012620 MOV (SP)+_ (RO)+ :GET TRACK/SECTOR IN BUFFER
6210 043242 012720 000000 MOV 80, (RO)+ ‘KEY1 IN BUFFER
6211 43246 012720 000000 MOV 80’ (RO)+ :KEY2 IN BUFFER
bole 043252 012701 000400 MOV 82%6. R1 :DATA WORD COUNTER
6213 043256 012702 052525 MOV #52528 Re :DATA
gPl4 043262 010220 3%: MOV R2, (RO} + ‘DATA INTO BUFFER
6215 Q43264 005301 DEC RI : COUNT
2§i§ 043266 001375 BNE 33 'BRANCH IF 256 NOT DONE

/

62.8 :#0ONLY GOOD DATA HARS BEEN PUT IN 'WRFROM®
25%3 :#NOW THE INSERTED ERROR WILL BE PUT IN

221 043270 012737 152852 015274 MOV $152652, I8WRFROM+54; INSERT ERROR IN POSITION 296 THRU 304
boo2 -IN'WORD NUMBER 19 IN DATA
£223 043276 012737 062532 015276 MOV #52532, IsWRFROM+86; INSERT ERROR IN POSITION 305 THRU 308
255; - IN WORD NUMBER 20 IN DATA

6226 043304 004737 045464 JSR PC, 38PUTREG :SAVE REGISTERS
Esgg 043310 00S037 015124 CLR ISERFLGS :CLEAR ERROR FLAG

6229
253? ; #NOW RERD DATA BUFFER WILL BE CHECKED

6232 043314 (004037 O466ED JSR RO, 38COMPAR : CHECK
6233 043320 015220 WRFROM :GOOD BUFFER
6234 043322 0lbeeH REINTO :TEST BUFFER
£235 043324 000404 4+256. :NUMBER OF WORDS CHECKED
6236 043326 043334 4§ 'RETURN POINT FOR ERROR HERDER
£237 0432330 0433490 3 :RETURN POINT FOR ERROR DATA
g238 043334 104004 4s: ERROR Y4 :RERD NEXT ERROR
€239 043336 000207 RTS PC 'RETURN T0O “COMPRR"
£c490 04334C 10800%S cs: ERROR & :WORD NOS | TO 4 RRE
£24] ‘HEADER WORDS
g2 ‘5 10 260 ARE DATAR WORCS
E24Z 042342 000207 RTS PC 'RETURN T0 *“COMPAR"
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043346 012706 CO1000

043404
O43406

043412
043414
043416

Q43420

gu3uzy
043432
043436
DY 344y
D43452
D434SE
D4346e
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000000
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gSeese
052654
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19:

2%:

Gle
NgV-?? 11:48 PRGE 15010-

RERD ECC ENRBLED 3C

MOV #STACK, SP ;RESET STACK

; #SETUP FOR WHAT IS TO BE REWD
: ®HERDER CRC IS RESTORED FROM A SUBROUTINE

MOV 852525, - (SP) :DATA TO BE RERD
MOV 825S6. , RS : COUNTER
MOV 8015k RO :START OF SIMULATED DISK DATA
MOV (SPY, tROY+ :MOVE IN DARTR ON TO SIMULATED DISK
DEC RS : COUNT
BNE 18 annncu xr ess NOT COMPLETE
T1S7 (SP)+ UNDO-
CMP (RQ)+, (RO)+ JUHP ovsn THE TWO ECC WGRDS
MOV #1S. RS :1 DATR GAP

14 TOLERANCE GAP
CLR (RO)+ :CLERR DARTR cnp AND
DEC RS : TOLERANCE GAP
BNE 23 :BRANCH IF NOT COMPLETE

JSR PC,asFILLEC : INSERT THE TWO ECC WORDS ON THE DISk
:IN THE CORRECT PLACE

; #THESE RRE FOR ECC TEST ONLY

MOV 8-1,d8TSECC :THIS IS AN ECC TEST
CLR JePbSITI :CLERR ERROR POSITION COUNTER
MOV 8NCODE ,38NCOUNT' ; TEMPORARY N-CODE COUNTER
MOV aounnoek J8HADTMP ' : TEMPORARY HARD ERROR COUNTER
CLR JNGECC £ LOW ORDER TO BE GENERATED
CLR accccca 'ECC HIGH ORDER TO BE GENERATED
CLR J8DATENY :CLERR DATA ENVELOPE CLOCK COUNT
CLR 382CODE :CLERR LERDING ZEROS CLOCK CGUNT

; #®THESE ARE TO SETUP FOR DISKLESS USE ONLY

MOV SFMT22, a8CYL 16 BITS PER WORD
CYLINDER 0, FORMAT 16 BITS

MOVB 80, 98SECOTR+1 :TRACK 0
MOVB 80, 98SECOTR 'SECTOR O
MOV 80, 98KEY1 iKEY1=
MOV 80 JWKEY2 :KEYe=0
MOY nass ,98DAWORD :NO. OF onrn WORDS
CLR J8X :THIS 1SA READ COMMAND
é?fi RS, 38CRC :GO TO CALCULRTE CRC

WCRC

:#THIS IS TO INSERT ERROR

‘#THE DISK DATR IS IN LOCATION STARTING FROM °‘DISk®
:#THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING

SEG 0149
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IRINB.PL2 10-NOV-77 11:09 T67 RERD ECC ENABLED 3D SES 0150

5§§% #THIS MOVE

8 043552 (012737 152525 054570 MOV 8152525, 38DISK+2 :FORCE ERROR ON BIT NUMBER 32
6304 043560 012737 162585 055564 MOV 8152525 JuDISK+-asé 22>; FORCE ERROR IN BIT 403€
gggg 043EEe 013~37 010040 043742 MOV #4128, | JsB$ : INSERT'POSITION REG.

£30°
gggg : #THESE RRE REGULAR SETUPS

6310 043574 004737 04S76M ISR PC, 98CLDISK :SETUP GENERQL REGISTERS
eaix owasog 0127;; 17737: 121135 :ov -é?g -qaksgguc a;gRT?nra HEQDESFNgRg SUFFER

7 v
b BBt D1l Bleess o Bl IR AR HIRRLING GORRESE,OF Noeh
£314 043620 112766 000000 000001 MOVB $0’ x(sp) ET TRACK IN chnen BYTE
6315 Q43626 0Ql26?? 151130 MOV (SP)+. SRHOST TRncxfgscroa 6N RHDST
6316 043632 012777 O0I10000 151126 MOV aFMT22, IRHOF BIT
B3LT "ECC CORRECTION NOT INHIBIT
gg*g gscnuss ECC 55 NOT GOING

ggg? 043640 005077 151124 CLR JRHCA :CYLINDER O

6322
£323 (043656 013711 CISITH MOV J8REFOR, JR1 : READ HEQDERnNo DATA=72
6324 043662 005037 0:S1e4 CLR J8ERFLGS :CLEAR
6325 043666 0O0473" 05251C JSR PC . 98CCMHD :READ HERDER nno DATA
£326 :IF THERE ARE READ ERRORS THEN
g327 'ECC WILL NOT BE CHECKED

£330 :#1F THE PROGRAM COMES BACK HERE WITHOUT ERROR pnxnrours
£33] :#FROM THE “COMHD" ROUTINE THAT MEANS SECTOR GAP
£332 .r:nsr SYNC, HEADER, HERDER CRC, HERDER GRP AND'
gggg 3g?YTE HAVE GONE BY AND SYNS WERE CORRECTL'Y

£33¢€ ! sHERDER AND DATA ARE T0 BE CHECKED.
£33E *2IN CHECKING RERD DATR THE WRITE FROM BUFFER
6237 D#"WRFROMTM IS FILLED WITH EXPECTED DRTR AND
gggg : #COMPARISONS ARE MADE

6340 043672 005737 015124 1ST JNERFLGS :ANY ERRORS ALREADY THERE
E34] 043700 004737 O4E4E4 JER PC, a8PUTREG :SAVE REGISTERS
H392 043704 (22737 100000 015034 CMP 808K, 98ER] ONLY DATA CHECK ERROR SHOULD BE SET
6343 043712 00140! BEG 68 RANCH IF YES
Eg:g 043714 104032 ERROR 32 ZERng ECC REGISTER SHOULD BE NON

E346 'ONLY 11 OF THE 32 BITS CAN BE SEEN
6347 :IN THE PATERN REGISTER
£348 :DCK 2”??&8 asser IN RHER1
€349 (043716 013746 050460 68: MOV J8GECCL,-(SP) :GET N E
6350 043722 042716 179000 BIC 8174000 (SP) :KEEP ONLY 11 rs
€351 043726 022637 01SO6M CMP (sp)o JkeEC2 :COMPARE PATTERN REGISTER
€362 043732 O00I401 BEQ rd :BRANCH IF GOOD
Eggg 043734 104032 ERROR 32 :11 BITS OF THE 32 BIT ECC REGISTER INCORRECT

E3ES (83736 004037 061102 7$: JSR RO, 98ECORR :GO TO ECC CORRECTION PROCESS
€38t CT=27<2 00000C 8s: - WORD :EXPECTED POSITIOM REG. WHEM CORRECTICM
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357 1S COMPLETE
6358
6359
6360
6361 Q437YN 004737 04546H JSR PC, 98PUTREG ;SAVE REGISTERS
6362 043750 022737 100100 015034 CHMP s0CK'ECH,3%ER1 :WITH ERRORS INSERTED IN BIT POSITION 32
6363 :AND 4096 HARD ERROR BIT SHOULD SET
6364 043756 0014CI BEQ 9s "BRANCH 'IF GOOD
6365 043760 104C36 ERROR 36 :WITH ERROR INSERTED IN BIT POUSITIGCN 21 THRU
6366 :32 HCE SHOULD SET
6367
6368
6369
637
6371 043762 9%
6372 043774 012700 015220 MOV SWRFROM, RO :GETTING READY TO FILL EXPECTED DATA
6373 044000 012720 010000 MOV %0 rnTaé (RO)+ :CYLINDER O
6374 044004 112746 000000 MOVB 80, -(SP *IN LOWER BYTE GET SECTOR
6375 Q44010 112766 000000 000001 MOVB 20 1<sp) :GEY TRACK IN HIGHER BYTE
6376 044016 012620 MOV (SPY+ (RO+ :GET TRRCK/SECTOR IN BUFFER
6377 044020 012720 000000 MOV 80, (RO)+ :KEY1l IN BUFFER
6378 044024 012720 000000 MOV 80’ (RO)+ :KEY2 IN BUFFER
£379 044030 012701 000400 MOV #256. Rl ‘DATA WORD COUNTER
3 QU403 012702 052525 MOV 852525 Re :DATA

6381 0440490 010220 2%: MOV R2, (RO)+ onrn INTO BUFFER
6382 044042 005301 DEC R P COUNT
%333 O44044 00137 BNE 3s :BRANCH IF 256 NOT CONE

6385 ; #®ONLY GOOD DATA HRS BEEN PUT IN ’WRFROM’
5339 :#NOW THE INSERTED ERROR WILL BE PUT IN

6388 044046 012737 152525 015232 MOV 8152525, JBWRFROM+<S#2> _; INSERTED ERROR IN BIT 32
gggg 044054 012737 182825 Clbe26 MOV 8152525 JuWRFROM+ (259 2} : INSERT ERROR IN BIT 4CS%

€391 044062 005037 DISi24 CLR JRERFLGS :CLERR ERROR FLAG
gggg ON406E (04737 04SHEY JSR PC, 3sPUTREG :SAVE REGISTERS

2332 ; #NOW READ DATA BUFFER WILL BE CHECKED

€396 044072 004037 046660 JSR RC. d8COMPAR CHECK
£297 Q44076 015220 WRFROM cooo aurrsn ( CHANGED)
6398 044100 0lbce4 REINTO ‘TEST BUFFER
£399 044102 000404 44256 . *NUMBE"® Of WORDS CHECKED
E400 044104 08112 44 'RETURN ZOINT FOR ERROR HERDER
E4CL 044106 ONMY1IE S 'RETURN POINT FOR ERROR DATw
E<402 044112 104004 48 : ERRCR Y4 :RERD NEXT ERROR
6403 Q44114 000207 RTS PC :RETURN T0 “conpnn"
€404 084116 109N0S cy: ERROR S :WORD NOS | TO4 ARE
ENCS :HEADER WORDS
cwce -s T0 26C ARE onrn _WORCS

nJ==~12C L00eZ° RTE 2 RETURN TC “COMPR
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0C1000

Q45764
019744
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046334 001200
00120C
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Q4S4eY
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MRCY11 30(1046)

Jie
10-NOV-77 11:48 PRGE 153

CURSORY INTERRUPT LOGIC TESTS

RPTRPI:

.SBTTL CURSORY INTERRUPT LOGIC TESTS

MOV 8STACK, SP :RESET STARCK

JSR PC, 38CLDISK :CLERR DISK
MOV d8RPVEC, RO :GET VECTOR ADDRESS
MOV SRPTRP] (RO)+ ;SET INTERRUPT VECTOR
MOV 8340, (RO :SET SERVICE ROUTINE PRIORITr
MOV aoolps ssr PROCESSOR PRIORIT
MOV sROY/! ;ROY, IE IN RHSC! SHOULD CRUSE
MOV a-rzncut acsrnpx;cou&TER
DEC ans ‘WRIT FOR INTERRUPT
BNE 18 'BRANCH IF NOT ZERC

gEEone THIS IS ZERO INTERRUPT SHOU.D

JSR PC, ISPUTREG *SAVE REGISTERS
ERROR 21 : INTERRUPT DID NOT OCCUR

CMP (SP)+. (SP)+ :RESTORE STACK
JSR PC, 38PUTREG snvs REGISTERS
cHMP sDVR'ROY, 8CS1 -’IE SHOULD BEL
ERROR 21 : INTERRUPT occunneo BUT

:"1E" FAILED TO RESET

INTERRUPT

SEQ O1c2
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6435

044314

044320
o44 322
094326
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0c1000

045764

001200

0454EBY

MRCY1l 3?

177776

001200

(1046)
70

RPTRPC:

10-NGV~

Kle
77 11:48 PAGE

PROGRAM INTERRUPT

8#STACK, SP

PC, 98CLDISK
J8RPVEC, RO
SRPTRP2. (RO)+
8340, (RO)
824 olps
sRDY!

a-rrncn? aosrnpx
a;srMP1

154

;RESET STACK

; CLEAR DISK
CET VECTOR QDDRESS
E NTERRUPT VECTO
S T SERVICE ROUTINE PRIORITY
:SET PROCESSOR PRIORIT
’cgufi %E IN RMSC! SHOULD CAUSE INTERRUPT

;WAIT FOR_INTERRUPT
iBRANCH IF NOT ZERO
BEEBRE THIS IS ZERO INTERRUPT SHOULD

;RESTORE STRCK

.-QVE REGISTERS
; INTERRUPT OCCURRED WITH
zgog%gSOR STATUS SAME

SEQ C1€3
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C<RJHBO,RPO4/Sb DSKLS CTRLR2 MARCYLL 30(1046) _10-NOV-77 11:48 PAGE 155
CoRIHB. P12 ;0 NOV-7?7 11:09 172 END OF DRIVE SEG 0154

2325 044340 004737 045764 JSR PC, d8CLOISK

6463 ON4344 012737 000000 177776 MOV %0, PS sREINSTATE PS 70 O
B46Y 0ON4432 013746 O0I1SI1te MOV Q8ONIT, -(SP) :GET READY TO TYPE UNIT NUMBER
6465 04N436 10440S TYPDS
466 044482 013746 001112 MOV J8SERTTL,-(SP) ;GET READY TO TYPE NUMBER OF ERRORS
696 DM44SH 104405 TYPDS
6468 044460 005037 001112 CLR IWSERTTL ;CLEAR TOTAL NUMBER OF ERRORS
6469 04444 005037 001108 CLR JuSTSTNM :CLERR TEST NUMBER
470 044470 005737 0615120 TST Q8SELECT :STARTING FROM 200 ?
E:Zé O44474 001413 BEG 38 :TEST NEXT DRIVE IF SO

/

6473 D4NN76 005237 001100 INC J48PRSS : INCRERSE PASS COUNT
BY4TY 044502 109401 044655 TYPE SENDMG :TYPE END PASS &
64758 044506 013746 001100 rov d8SPASS, - (SP)
6476 084512 10440S TYPDS
BY477 OM4SIN 104401 044662 TYPE SENULL
E:gg 044520 000137 N22636 IMP d8TSTS ;CONTINUE TESTING THIS DRIVE -=-—-—=-=---

480 044524 00532/ G1511M 3s: DEC S3NOUNITS :NO. OF UNITS PRESENT DECREMENTEC
6481 044530 00:i%lo BEQ SEOP "BRANCH IF ALL DRIVES COMPLETE
5482 0445832 0I370C o2'S1l2 MOV JsUNIT.RO ,u IT UNDER TEST
6483 (044536 012701 015072 MOV SUNITS R! TRBLE
6484 044542 022100 18: CMP (R1)+,R0 :1S THIS UNIT JUST TESTED
6485 D4MSY4 001401 BEQ 2$ :BRANCH IF YES
6486 0ON4S4e 00077% BR 18 :BRANCH IF NO
E¥87 044550 011137 015132 2%: MOV (R1),38UNIT STHIS IS NEXT UNIT
£E488 044854 00013 022636 JHP dsTsts STEST NEXT DRIVE --cocomecccoomooaco
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6489
6490 .SBTTL
649} .SBYTL ##aSUBROUTINESH=#
6492 .SBTTL
6493
6494
6495
6436
B49?

5498
6499

e2ny
6502 ; #HERE ISR oeranso EXPLAINATION OF HOW THE LOOP ON ERRLR WURKS.
£503 "#ON HITTINGAN ERROR IF THE LOOP ON ERROR SWITCH ISS THE
2282 : »PROGRAM GOES BACK - USUALLY BRCK TO THE BEGINNING or rks TEST.
6506 !HHEN THIS OPERRTOR SELECTRBLE scops LOOP IS USED THEN THE PCINT
8507 4 TH ? ?863 ? ?EHS
4508 ,ITH R;S rggt N3 Y0 rn; PO%NT uu R PROGRAM CAN GO ARE: -
£509 : as uxrnxu HE TEST UNDER CONSIDERATION
6510 »a LOOP SWITCH "?? BE SET
6211 8&MUST OCCUR W HIN THE_TEST UNDER CONSIDERATION
6512 ;Ir THE ERROR DOES NOT occun W THIN T ss UNDER CONSIDERATION
6513 HgPROGRRHHgL REVERT T0 ON. HOWEVER, IF LOOP ON
6514 T EET AND THIS ope TOR SEL CTABLE SCOPE'LOOP 1S USED
s lTHEN rns PROGRRH WILL LOOP BACK TO THE SELECTED POINT WHEN IT
§§39 .cones TO THE END OF THE TEST UNDER CONSIDERATION.

6518 iQFTER LOOPING FOR SOME TIME IF THE LOOP SWITCH IS PUT DOWN THEN
Eéé% : #NORMAL OPERATION WILL CONTINUE.

6521
Eggg O44702 000000 TESTRD: O ;FIRST RDDRESS OF TEST

6524 ONY4704 OPERSEL:
6525 044704 00S037 177776 CLR PS ;MAKE PROCESSOR STATUS ZERO
526 044760 C13746 017330 MOV J¥TSTNM, - (SP) csr READY TO TYPE TEST
€527 044764 104402 TYPOC UMBER
6528 045024 013746 001110 MOV J8SLPERR, - (SP) csr READY TO TYPE LOOP BACK PC
6529 045030 104402 TYPOC
6530 045032 104401 001223 TYPE , SCRLF
6531 045242 104412 RDOCT
€532 045244 062716 000002 ADD 82, (SP) :GET LPRDR
€533 045250 0123”7 001106 MOV (SP)+, 98SLPADR
£534 QuWS430 104412 - RDOCT
BS3S 045432 012637 001110 MOV <sp)+ J8SLPERR ;GET LPERR
£S36 045436 01374 001106 MOV LPADR, - (SP)
EE3? THIS CLEQRS UP &RRBAGE ;
6538 Q45442 00S037 052764 LR 98NOSTNC :CLEAR FLAG FOR HEADER ERROR COMMANDS
EE39 048446 00SC37 015142 CLR I8TSECC ‘CLERR FLARG FOR ECC TEST
£S40 'WHEN =177277 IT IS AN ECC TEST
2§:é ‘WHEN =0 IT IS NOT AN ECC TEST

BS42 ONCHEZ 00027 OSO4EY CLR a8TSECCG ;EVEN IN_AN ECC TEST EVERY CLOCK
E€44 :IS NOT TO GENERRTE EZC
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JHB. P12 10-NOV-77 11:09 ND OF PRSS ROUTINE SEQ 0156

6545 s IF =177777 GENERARTE ECC
6546 ;IF =0 DO NOT GENERATE ECC
6S4? Q4S4Se 005037 O1Siud CLR I8TESDTE ,ORIVE TIMING ERROR TEST
6548 (04S462 000002 RTI
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ShLS CIRLRE MACY1l 30(104b3 10-NOV-77 11:48 PRGE 158CZRIMBO,RPON-S 6 O

CZRIHB.Ple 10-NOV-~7 11:09 END OF PASS ROUTINE SEG DiS7

6549
gggg .SBTTL SAVE REGISTERS ROUTINE

£552 ;THIS SAVES THE CONTENTS OF ALL HARDWARE REGISTERS

2223 : IN MEMORY LOCATIONS TAGED FROM “WCTM TO "EC2"
6555 :
6556 1THIS IS DONE SO THAT COMPARES ARE oonz uxrw SAVED LOCATIONS
6557 *AND NOT THE REGISTERS THEMSELVES. HIS WILL MAKE
gggg !ERROR PRINTOUTS FOR GOOD AND BAD aavn nLunvs DIFFRENT

6560 QYS46M PUTREG:
6S61 048472 012700 014750 MOV snnuc RO ;STARTING ADDRESS OF REG
6562 085476 012701 015024 MOV R :STARTING RDDRESS OF SAVE LOCATIONS6563 045502 012702 000023 MOV aancc RHWC+2-/2, R.NUMBER OF REG. INTO R@
65EY 048506 (013021 108: MOV JLROI+, (R1)+ :SAVE HARDWRRE REG.
6565 045510 005302 DEC R2
£566 045512 001375 BNE 105
£8c~ 045522 000207 RTS
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MALYLl 30(1046) 10-NOV-77 11:48 PAGE 159

O4574Y4

001124

0ollee

001126

SAVE REGISTERS ROUTINE

.SBTTL FLORT 1 RND O

. #FLORT A ONE AND A ZERQ THRU A DESIGNATED REGISTER

: #ABSOLUTE RDDRESS OF REG. UNDER TEST IS IN RY

MASKk: O :BITS uno;n TEST
LERR: O 'ERROR HLY RDORESS
REGADR: 0O

BITST: MOV (RS)+, MASK :FETCH DRTR MASK
MOV (RS)+. R4 :GET RDDRESS OF REG. UNDER TEST
MOV RY, REGADR
MOV RS, LERR :GEY Ennon RETURN ADDR. )
RDD vy RS :MODIFY RETURN ARDDR. TO JUMFP OVER RTS
MOV sl R3 PINITIALIZE DATA PATTERN

BLTL1: JSR PC, BLT2 :0UTPUT FLOATING ZERO
gEg pC! BLT2 :OUTPUT FLOATING ONE

gg gg :SHIFT PATTERN

BNE BLT! ;BRANCH IF NOT COMPLETE
RTS RS ‘RETURN TO TEST

BLT2: COM R3 : COMP sgsnr PRTTERN
MOV .gLra J8LAD ;g;r COPE LOOP

BLT3: MOV R3, 388GDORT :ETOoRE GOOD DARTA
coM J8MASK ;nng nn§x usrw PATTERN
BIC 98MASK, JwSGDDAT:CLEAR THE REST
COM 3 8MASK *RESTORE MASK
MOV J8SGDDAT, (R4) :QUTPUT TO REGISTER
MOV (RY) , 98SBODAT ; INPUT FROM REGISTER
COM JsMAdK
BIC J¥MASK , a8SBDDAT ;nng nnéx OUT RECEIVED DATA
COM S#MASK 'RESTURE MASK
cMP 988GDDAT, 988BDDARY: IS DATA CORRECT
BEG 18 :BRANCH IF GOOD
JSR PC, JLERR GO TO REPORT ERROR
SCOP1 :LOCAL SCOPE LGCOP

is: RYS PC

SEG 0l1¢8
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000002

D13
MACYI1 30(1046) 10-NOV-77 11:48 PRGE 160

FLORT 1 AND O

.SBTTL CLEARR MEMORY ROUTINE

X THIS CLEARS ANY BLOCK OF MEMORY

& FILLING IT WITH ANY DATA
HE

M CQLL
] JSR RO, CLRRER
;# 5 ; STARTING ADDRESS OF BLOCK

HE

i 2 DRTR TO BE FILLED;#R1 WILL HAVE STARTING ADDRESS bF BLOCK TO BE FILLED
;#Re RFTER SUBTRACTION WILL HAVE TWICE NUMBER OF LOCQYIONS

;#R3 WILL HRAVE DATA TO BE FILLED
;#T0 AVOID DIVIDE ROUTINE TWO DECREMENT R2 WILL BE USED

CLARER:
MoV (RO)+,RI1 :FROM
MOV (RO)+,Re ,TO
MOV (RO)+,R3 ;DRATA
SuB Rl,R2 NO OF LOCATIONS MINUS TWO
RDD 8c,Re GET TWICE NO OF LOCRTIONS

18: MOV R3,(R1)+ HOVE IN DRTA
DEC R2
DEC R2
BNE 18 ;BRANCH IF NOT COMPLETE
RTS RO ; RETURN

SEG 0189
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CoRIMB. P12 10-NOv--7 11:09

6635
6636 O4S744 000000

/

6638 QuSP46 032777 001000
6639 Q45754 001402
6640 Q4878 013716 045744
6641 04STB2 000002

6654 045764
6655 045770
6656 Q45774
6657 046000

6659 Q46004
6660 046010
eebl CO46014
E6E2 0O4601¢ 0

0
0
0
 
0
0
0
0

EL13
MOCY11l 3C{ig46) 10-NOV-77 11:48 PAGE 161l

LOCAL TRAPS

éSBTTL LOCAL TRAPS
LAD:

133164 T.SCOP: BIT #SW09, JSWR
BEQ 19
MOV J8LAD, (SP)

18: RTI

i #EXAMPLE OF THE USE OF THE ABOVE
; #THIS WILL LOOP BETWEEN X: AND SCOP! PROVIDED THERE IS NG “NEWTSTTM
; #MOV 8X, J8LAD

s BX: - -—-

P # --- ---
® i ===
;& SCOP1

.SBTTL CLEARR DISK ROUTINE

CLDISK: MOV S8RHCS1,R1 ;R1
MOV 98RHCS2, R2 :R2
MOV J8RHDS] | R3 :R3
MOV SRHER] | RY JRY

MOV 8CLR, aR2 :CLE
MOV dsUNET, JRe 'RE
CLR OR1 :CL
RTS PC

NTROL AND STRTUSI
NTROL AND STATUS2
SK STATUS REGISTER1
ROR REGISTER sl

SEG 0180
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046062

046064

046066
046074
046076
046102

o46104
g4e106
o4elle

046114
046120
g4eloy
046130

046132
o46140
Quelde
Q46146
046150
Q46152
046160

-ri

011637
162737
0047327
022737

001423

032737

001004
010137
104026

000M13

032737
001003
010137
104026

poo403
010137
104026

013746
042716
022726
0014e4

032737
001004
010337

104026

000es?

0ec?le

015132
000004
Q45464
004200

004000

o012

000200

00lliee

0c1lee

015054
001100
000600

000400

ooli22

000200

00l1i2e

OCliee

0C0C0e

MRCY1l

01513e

015032

015032

015032

015084

015084

F13
10-NOV-77 11:48 PRGE30(1346)

CLERAR DISK ROUTINE
(1
3

162

.SBTTL CHECK DISK STATUS ROUTINES

:#THIS CHECKS THAT DEVICE RVAILABLE (DVA) AND REARDY (RDY) IN RHCS| =1
: #AND CHECKS THRT DEVICE PRESENT (DPR)
;#IT ALSO CHECKS THAT ALL OTHER

(SP) d#PCJSRCHECKT: MOV
SuB 84, 3bPCISR
JSR PC. IsPUTREG
CMP sDVA'RDY, 98CS1

BEQ 3s

B17 #DVA, 28CS1
BNE 18
MOV R1, 9#SBDAOR

ERROR 26

BR 3s

18: BIT 8ROY, d8CS|
BNE 2s
MOV R1, 38SBDADR
ERROR 26

2s: BR 33
MOV R1.24$BDADR

ERROR 26

3%: MOV 98DS1,-(SP)
BIC sVVIPROG, (SP)
CMP #DPR'DRY. (SP)+
BEQ 83

4$ BIT 8DPR, 28051

BNE S§
MOV R3, 38SBOARDR
ERROR 26
BR 73

c§ BIT #DRY, 38DS1
BNE 63
MOV R3, 2#$BOADR

ERROR 26
BR 73

X ¥ MOV R3, 2#$BOADR
ERROR 26

7% FTS PC

8% : HOC #6, (SP)

DEVICE READY (DRY) IN RHDS1 = 1
BITS IN THESE REGISTERS = O

SQVE PC OF JSR+4
iGET PC OF JSR
iSAVE REGISTERS
{RHCS1 SHOULD HAVE DEVICE AVAILABLE
:AND BE RERDY
iBRANCH IF GOOD TO RHDS1 CHECK

;BRD_SO TEST DEVICE QVQILRBLE
:TEST READY IF DVA THERE
:ADDRESS OF BAD REGISTER (RHMCSI)
{RHCS1 DID NOT HAVE DEVICE
;AVAILABLE AT START OF TEST
iBRANCH TO RHDS1 CHECK

; TEST _RERDY

! IF_RDY THERE BRANCH
:ADDRESS OF BAD REGISTER (RHCS!
{RHCS1 DID NOT HRVE READY
;AT THE START OF TEST
iBRANCH TO NEXT COMPARE
:ADDRESS OF BAD REGISTER (RHCSI1)
{RHCS1 HAD SOME BITS OTHER
i THAN DVA AND RDY SET
;ALL OTHER BITS SHOULD BE O
;AT START OF TEST

;GET RHDS!
:CLEAR VV_AND PROGRAMABLE BIT
{RHOS] SHOULD HAVE THESE SET
IRETURN TO TEST IF GOOD

:BRD SO TEST DRIVE PRESENT
:CHECK DRY IF GOOD
: ADDRESS OF BAD REGISTER (RHDSI
‘RHDSI DOES NOT HAVE DPR
:BRANCH OUT
TEST CRIVE READY
:IF DPR WAS THERE SO BRANCH
:ADDRESS OF BRAD REGISTER (RHDS!)
'RHDSI DOES NOT HAVE DRY
:BRANCH OUT
: ADDRESS OF BRD REGISTER (RHCS1)
‘RHDSI HRS SOME axrs THER
'THAN MOL, DRY SE
QLL OTHER BITS SHOOLD BE O
RETURN TGO TEST AND HRALT - FATAL ERROR

:ADJUST STARCK PTR 1O GET OVER HR.T IN TEZ”

SEG Olel
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CoRIMB. P12 IO—NOV-?? 11:09 CHECK oxsx STATUS ROUTINES SEG 0162

g;gg 046206 000207 RTS PC sRETURN TO TEST AND CONTINUE TESTING

6722
623 . #THIS CHECKS THAT DEVICE AVAILABLE (DVA) AND READY (RDY) IN RHCS! = 1
L : #AND CHECKS THAT DEVICE PRESENT (DPR), DEVICE READY (DRY) IN PHDSI = 1
g;gg ‘21T DOES NOT CHECK THAT OTHER BITS IN’THESE REGISTERS= O

6727 046210 011637 0:5132 CHECKE: MOV (SP), 38PCJSR :SAVE PC OF JSR+Y4
6728 046214 162737 000CON 015132 SuB #4, 9BPCJISR :GET PC OF JSR
6729 046222 004737 045464 ISR PC ' J8PUTREG :SAVE REGISTERS
gzgg 0NE206 032737 000200 015032 BIT sROY, 98CS] 22896g5“2“6° HAVE DEVICE AVAI_ABLE

6732 046234 001004 BNE 18 :BRANCH IF GOOD
6733 046236 010137 001122 MOV R1, 38$BDADR SFAILING REGISTER
6724 046242 104026 ERROR 26 'RHCS1 IS IN ERROR
6735 'DOES NOT HAVE DVA, ROY
g;gg 046244 DOO427 BR 4§ : BRANCH

' 3

6738 046246 032737 004000 015032 1§: BIT sDVA, 38CS! :RHCS]1 SHOULD HAVE DEVICE AVAILABLE
6739 :AND BE READY
6740 046254 001004 BNE 23 :BRANCH IF GOOD
6741l 046256 010137 001122 MO R1, 38SBDADR :FAILING REGISTER
Br42 046262 104026 ERRUR 25 'RHCS1 IS IN ERROR
6743 :DOES NOT HAVE DVA, ROY
6744 DY4626M 000417 BR 4s :BRANCH OUT
£74S 046266 032737 000200 015054 2%: BIT sDRY, 980S1 :RHDS] SHOULD HAVE DPR,DRY
ET46 Q46274 001004 BNE 3 :BRANCH IF THERE
6747 046276 010337 001122 MOV R3, 98SBDPOR rnxanc REGISTER RHDS!
6748 046302 104026 ERROR 26 RHDS 1 ooss NOT HAVE DPR,DRY
6749 046304 000407 BR 4$ ennncu out
6750 046306 032737 000400 015054 3%: BIT sDPR, 38051 'RHDS1 SHOULD HAVE DPR,DRY
£751 046314 001004 BNE S :BRANCH IF THERE
6762 046316 010337 001122 MOV R3, 38$BDADR 'FAILING REGISTER RHDS1
£763 046322 104026 ERROR 26 'RHDS1 DOES NOT HAVE DPR,DR’
E‘EE 046324 000207 4§ RTS PC 'RETURN TO TEST AND HALT - rnTnL ERROR

/

B7SE 046326 062716 00000E c§: RDD 8&, (SP) :ADJUST STACK TO GET OVER HALT IN TEST
Ezéé 046332 000207 RTS PC 'RETURN TO TEST AND CONTINUE TESTING

£759 .SBTTL WRIT LOOP
ETED " WARIT LOO
E7E1 e ONE LOOP OR ONE COUNT = 5.15 MICROSEC WITH BIPOLAR MEMORY (MIN
E7E2 I~ ONE LOOP OR ONE COUNT = 11.86 MICROSEC WITH CORE (MIN]
E%EE D e WITH CORE ERROR IS INDICATED AFTER RBOUT 650 MILLISEC (MIN

E;gg ONB334 177777 TIMCNT: 177777 :WAITING COUNT

ETE? 046336 010046 WAIT.T: MOV RC, -(SP) :SAVE RO
£768 046340 016600 00000E MOV 2(5P) RO :GET RDRESS OF REG ADDRESS
£769 046344 010037 GO1204 MOV RO, as$THP3 'WAT PC+2 IN STM 3
€770 046350 162737 000002 001204 SUB 82 A8STMP3 ‘WAT PC FOR TYPEOUT
£771 0463 012037 001176 MOV (RO)+,388TMPC :WAIT REGISTER ADDRESS
£772 046362 012037 001200 MOV (RO;+ J88TMP1 :WRIT ON BIT .
€773 0486366 010066 000002 MOV RO E(SP) :RESTORE RETURN ON STACK
£774 046372 012600 MOV (SPi+ R ;RESTORE RO
E77S 046274 013737 046334 CCl202 Moy a.Txnénr Ju$TMP2: TEMPORRRY COUNT
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MACY11l 30(1046) 10-NOV=-?7 11:48 PRGE 16Y4
WRIT LOOP

18: BIT JuSTMPL ,aSTMPO ;IS REQUIRED BIT THERE?

BNE cs -BRRN?H IF YES
SE 88 TMP2 COUN
N 55 sBRANCH IF NOT TIME uF

_ MOV 8T IMCNT JISTHPE TEMPORARY COUN
33 err I8STMPL,JSTMPO ;IS REQUIRED BIT THERE"

BNE s BRRNCH IFYES
DEC JusTMP2 ;COUN
8NE 33 ; BRANCH IF NOT TIME uF
MOV OSTHPO 98$SBODART REGISTER CONTENTS
ERROR WARITED ON BIT FRILED TG SET

2s: T1

1 CALL FOR THE ABOVE WARITLOOP 1S
HE

;¥ MOV JR, Juxs ;A_CONTAINS REGISTER ADDRESS

K - - - HENCE XS WILL HAVE ABSOLUTE REG. RDR.
R = = =
R - - -
i WART
;#¥8: O :ABSOLUTE REG. ADDRESS UNDER WAIT

i ® . WORD 0 BXT WRITEDF
i ® :CONTINUE

H13

SEG ClEe2
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Ple 19-NOV-77 11:09 WAIT LOOP SEG ClEY

.SBTTL SAVE ROUTINE

:THIS ISA SUBROUTINE TO READ 8 SAVE REGISTERS

iIN THE REGISTER TABLE TO ANY LGCATION
:THE CALL IS
: ISR R0, 2SAVFR

;NUMBER OF WORDS SAVED

046456 SAVER:
ON6NEY 01200} MOV (RQ)+,R| : FROM
O4646e 012002 MOV (RO)+.R2 ,TO
046470 012003 MOV (RO)+ ' R3 UMBER
O4Ed72 013122 18: MOV JLR1I$, (R2 )+ snvs REGISTE? CONTENTS
Q46474 005303 DEC R3 : COUN
046476 001375 BNE 19 annncn IF NOT DONE
046506 000200 RTS RO

.SBTTL WRITE CHECK ROUTINE

:THIS IS R SUBROUTINE TO DO WRITE CHECK HEARDER AND DATA

:CY_LINDER 0, TRACK 1, SECTOR 1, KEYS O

: THESE ARE TO SET UP FOR DISKLESS USE ONLY

046510 012737 010000 052650 WRCHHD: MOV SFMT22, I8CYL :CYLINDER O FORMAT 16 BIT WORDS
Q4eSie 112737 000005 052653 MOVE 81, 98SECOTR+1 : TRACK=1
Q46524 115737 000001 052652 MOVE 8l JeSECOTR :SECTOR=1

532 005037 0S26S4 CLR S#KEY] iKEY1=0
Q46536 005037 052656 CLR a KEY2 :KEYe=0
046542 (12737 000044 052730 MOV 836 . , DRWORD :NO OF DQTQ RDS
O4£850 00S037 052660 CLR duX vuxs IS A Rsno GPERATION
046588 0pNS37 (47172 JSR RS, 98CRC GO TO CALCULATE CRC
O465S6C 0S2EED crL
046562 0S<45S0 WCRS

: THESE ARE REGULRR SETUPS

ON6SEN 004737 045764 JSR PC, 38CLDISK :SET UP GENERAL REGISTERS ’
:AND CLERR DISK REGISTERS

ON6E70 012777 177730 146152 MOV 8-40. , SRHIC :36 DATA WORDS4 HERDER WORDS
046576 012777 016264 146196 MOY sREINTO, 3RHBA STQRTING RDDRESS OF READ BUFFER
O4EBDY 112746 0092001 MOvE sl,-(SP} .SE TOR=1
O46E10 112766 000001 000001 MOVB 8l 1(59, :TRACK=1 IN UPPER BYTE
ONEELE 012677 146140 MOV (SP)+ JRHDST rnncx 1, sscvon 1 IN RHDST
O46b22 012777 014000 14&136 MOV sFMT22YECT. JRHOF' B8IT’ WORDS

tcc CORRECTION INMIBIT BECWUSE
"ECC LOGIC IS NOT CHECKED YET

g4eE30 Q0S077 14E!34 CLR JRHCA :CYL INDER=
O4ee4e 213711 ClEiee MC. ISWRCHOT, k1 ;?§§rngascx HERDER AND DRTA=S2

s INTO RHC
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CSRIMBO,RPOM-S & DSKLS_CTRLR2 MACYLL1 30(104&) 10-NOV-77 11:48 PAGE 166
CIRIMB. P12 T10-NOV-TT 11:29 WRITE CHECK ROUTINE SEG 0165

6857 046652 004T3T 052510 ISR PC, 38COMHD :WRITE CHECK HEADER AND DATA

6858 iSAME AS READ HEADER AND DATA

PTS PC ;RETURN TG WRITE CHECK TESTg86C O4bESHE 330207



K13
CZRIMBO,RPOM-S & DSKLS CTRLR2 MACYLl 30(1046) 10-NOV-77 11:48 PARGE 167
CIRIMB. P12 10-NOV-77 11:08 WRITE CHECK ROUTINE SEG 0166

6861
gggs .SBTTL COMPARRE ROUTINE

6864 ;#THIS IS ROUTIN OMPARE TWO BLOCKS IN MEMORY
6865 -Rx HAS 0003U8n93 éufr So E
6866 #R2 HAS TEST DATA aurrsn noone
6867 ;srnpo HAS PDDRESS OF RETURN ON ERROR TO PRINT HERDER
6868 :#§TMP1 MRS ADDRESS OF RETURN ON ERROR TO PRINT DATA
6869 :#R3 HAS NUMBER OF WORDS TO BE COMPARED
Eg:x : #R4 HAS ONE MORE THAN NUMBER OF WORDS TO BE COMPARED

'

6872 046660 COMPAR:
6873 046672 012001 MOV (RQ)+,R] :ADDRESS OF GOOD DATA BUFFER
6874 046674 012002 MOV (RO)+.R2 :ADDRESS OF TEST DATA BUFFER
6875 046676 012003 MOV (RO)+.R3 NO OF WORDS TO BE COMPARED
6876 046700 012037 0CiiTE MOV (RG) +. $TMPO RETURN ON ERROR 10 PRINT HEADER
6877 046704 012037 001200 MOV (RO)+ $TMP] RETURN ON ERROR TO PRINT DATA
6878 046710 011000 MOV (RO), RO "RETURN ON NO ERROR
6879 046712 010304 MOV R3, R4 :NO OF WORDS TO BE COMPARRED
6880 Q46714 005204 INC RY
6881 045716 010437 05277 18: MOV RY, 98ERWORD :FOR ERROR WORD NO
6862 Q46722 022122 CHP (RI)+, (R2)+ :COMPARE GOOD WITH TEST DARA
gggg O46724 001426 BEG 3s !BRANCH IF GOOD

6885 046726 014137 001124 MOV -(R1),3%8GDDAT ;GOOD DATA
6886 046732 014237 001126 MOV -(R2) . J¥8BODAT ;BAD DATA
6887 J46736 160337 052770 SUB R3, d8ERWORD :ERROR WORD NO.
£888 046742 00S737 015124 IST JutRFLGS :ANY ERRORS ALREAY THERE
6883 046746 001003 BNE 2s "BRANCH IF YES
6890 046750 0047?77 132222 JSR PC, dSTMPO 'RETURN TO0 PRINT HEADER
6891 046754 000402 BR S$ :BRANCH TO AVOID PRINTING NEXT ERRCR
£892 046756 004777 132216 2%: JSR PC,3STMP] "RETURN TO PRINT DATA
6893 046762 022122 €3: CMP (RI)+, (R2)+ 'UNDO -(R1) AND -(R2) FOR ERRORS
£894 046764 01727496 132150 MOV JSWR, 2 (SP) 'GET SWLICH SETTING
6835 Q46770 042716 177177 BIC #1600, (SP) iKEEP )Y SWITCH7 AND 8
E836 046774 022726 000200 CHP 8SK07, tSP)+ :1S ? SET AND 8 RESET
5337 Q47000 001402 BEQ 4§ anancn QuT IF YES
6€98 047002 005303 3%: DEC R3 : COUN
£699 047004 001244 BNE 15 ennncn IF ALL NOT DEVICE
£89C D4700& 4g:
£3C. ONT020 DOCEl0 RTS RO ;RETLRN 70 MAIN PROGRAM
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004537
0Sees0
0S4SE0

'RgHBO RPO4-S & DSkLS CTRLRe
11:09

010000

0Se6e0

047172

045764

177740
0l1626M

145626
014000

145622
glsliey
gsesio

MRCY11 38( &10
RIT

46)

€ CH

052650 WRCHDA:
052653
0seese

052730

145640
145634

000G0!

145624

L13
10-NOV-77 11:48 PRGE

ECK DRTR

.SBTTL WRITE CHECK DRTR

le8

; THIS IS AR SUBROUTINE TO DO WRITE CHECK DRTA

;CYLINDER O, TRACK !, SECTOR 1, KEYS O

; THESE ARE TO SET UP FOR DISKLESS USE ONLY

MOV
M

#FMT22, 38CYL
#1,98SECOTR+i
81 QuSECOTR
dRKEY1
J8KEY2
#32., d8DAWORD
aex

RS, JuCRC

;CYLINDER O FORMART 16 BIT WORDS
; TRRCK=1
;SECTOR=1
;KEYL=0
;KEYe=0
;NO OF DARTR WORDS
;THIS IS A RERD OPERATION

;GO TO CALCULATE CRC

; THESE ARE REGULARR SETUPS

JSR

MOV
MOV
MOVB
MOvB
MOV
MOV

CLR

JSR

RTS

PC,asCLDISK

8-32. , IRHWC
sRE INYO, IRHBA
81, -(SP}
81’ 1(5P)
(SP)+, JRHDST
8FMT22'ECI, JRHOF

JRHCH
JBWRCHEK , 3R1
PC, 98COMAD

FC

;SET UP _GENERRL REGISTERS
; AND CLEAR DISK REGISTERS

;36 DATA WORDS 4 HEACER WORDS
;STARTING ADDRESS OF READ BUFFER
; SECTOR=1
;TRACK=1" IN UPPER BYTE
; TRACK=1, SECTOR=1 IN RHDST

216 81T WORDS
;ECC CORRECTION INHIBIT BECAUSE
{ECC_LOGIC 1S NOT CHECKED YET
:CYL INDER=0
'WRITE CHMECK DATA=S0 INTQ RMCSI
{WRITE CHECK HEADER AND DATA
;SAME AS RERD HEADER RAND DATA

;PETURN TO WRITE CHECK TEST

SEG 01e?



CZRJHBO, RPO4-S-6 DSKLS CTRLR2
CZRIHB. P12 10-NOV-"7 11:09

6942

00603

gdad Ba7scB BI%A1 8686"
638 ? 868383 100000

€384 047266 00S003
€985 047270 063702 001210

€987 047274 (£32701 0O400C0
€988 047300 001403
€989 047302 012702 100000
€930 047306 000401
£991 047310 005002
?ggg 047312 060302

6994 047314 032701 000002

gdde Biz3s3 814783 ooooo
£937 047328 00040!

MRCYLl 30(104&)

M13
10-NOV-?7 11:48 PRGE 169

CRC GENERRTION ROUTINE

CRC:

001176

001202
001206

16S:

15%:

.SBTTL CRC GENERPARTION ROUTINE

LHégsé Ra UBR §n§T0_CALCULATE CRC FOR THE FOUR

GROERHOR ER“P§R Ensn?nr?fi EncR UETE ere
!R2 - THIS HAS BIT °osirxon

E SutPUT BIT vALUE B
83 Z i2 8{7 Po2iTioN 13vacue'E
§T"P2 NUSSER O B578%eR worD= 16
STHP3 - TEMPORRRY REG.
TMPY - TEMPORARY REG TO_TRANSFER CARRY
TMPS - THIS HRS DATA BIT VALUE D

EETCHDQTR BIT D . »

S

é
; 0
REPEART 64 TIME

‘§QLL T88rst Lo2aVI6R AT
LY :PUT CRC IN WCRC ron READ GCRC FOR WRITE

MOV (RS)+,R0 :GET POINTER T0 CYL NO.
CLR Rl :CLEAR WORKING LOCATION
CLR JuSTMPS
MOV 84, a8STMPO : WORD COUN
MOV (Rfi)+ aosrnpa rcnponnav WORD STORAGE
MOV 2 MP2 gxr COLN
MOV Thpa SE8STMPY nPonnRY uono STORAGE
S°§ g:THP ¥ LSBv"c" INTO §TMPSBiT oa 10, 31 ?E Pog? io
BEQ BRANCH IF POSITION 16 LOW
S v ogxr1s R3 'GET POSITION 16

CLR R3 sGET POSITION 16
RDD 28STMPS, R3 ¥0RP0§ITION16 WITH D

BIT #BITI4 Rl 313 gés T?ON 2 HIGH
BEG as :BRANCH IF POSITION 2 LOW
ESV :gxrxs,na :GET POSITION 2

CLR R2 sGET POS]TION
ROD R3,R2 ;x c?TH POSITION 2

BIT #BIT1,RI : 1S Posxrxou 1S HIGH
BEG g ER“”S i POSITION 15 LOW
gnv g,ITIS'R* 0siTION" IS

SEG Ole8
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2R

ZRIHB. P12 10-NOV-77 11:09 CRC GENERATION ROUTINE SEQ 0169

6998 047330 005004 5%: CLR RY ;GET POSITION 15
éggg 047332 060304 63: ROD R3.RM '¥8RG?SEIEION 1S WITH¥ B

7001 047334 006037 00!1206 ROR NS TMPY ;GET LSB INTO *“C*

7002 047340 006001 ROR R1 ;GET RBOVE C INTO RI1
2C03 047342 005703 TST R3 TEST B
2604 047344 100403 BMI 78 iBRANCH IF B=1
700S 047346 042701 100000 BIC #B8ITIS,RI iSET B IN POSITION 1
2006 047352 000402 BR 108
7007 Q47354 0S2701 100000 7%: BIS #BITIS,RI SET B _IN POSITION 1

7008 047360 005702 108 TST Re TEST C
2009 047362 100403 BM] 118 BRRNC IF C=1
7010 047364 042701 020000 BIC #BIT13,R! iGET C IN POSITION 3
7011 047370 000402 BR 12%

7Cle 047372 0S2701 02000C 119 8IS #BIT13,RI GET C_IN POSITION 3
7013 047376 005704 128 TS7 RY TEST E
7014 047400 100403 BMI 13% BRQNC IF E=]
7015 047402 042701 0000O0! BIC #BIT0,R! iGET £ IN POSITION 16
7016 047406 000402 BR 148

7017 047410 0S2701 00000} 13§%: BIS #8ITO,RI1 ;GET E_IN POSITION 16
7018 Q47414 0058337 001202 148: DEC dSTHA2 81T COUNTER
7019 047420 001310 BNE 15% ;BRANCH IF 16 NOT DONE
7020 Q47422 005337 900117% DEC JuSTMPO WORD COUNT E
7021 047426 00127S BNE 168 ;BRANCH IF4 NOT DONE
7022 047430 01013% MoV Rl,d(RS)+ ;PUT CRC WHERE DESIRED
T023 Q47444 D0020S RTS RS
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ToeN

7225
Geb
7027
7026
~329
2030

HB.Pl12
DSKLS_CTRLR2
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00007

11:09

177400
000400
054566

000021

047172

MARCY1l 30(1046)

052650
0]

Bl4
10-NOV=77 11:48 PRGE 171

SIMULRTED DISK SETUP

SETDSK:

18:

2s:

.SBTTL SIMULARTED D:.3K SETUP

; THIS 1S A SUBPOUTINE T0 SET UP THE SIMULATOR DISK FOR
:CYLINOER 0 (16 BITS PER WORD)
; TRACK 1, SECTOR !

CRC THROUGH THE JSR RS, d8CRC
;P56 WORDS OF 177400

;CALL JSR PC, d8SETOSK

MOV 8177400, RO sDAT n IN THE DISK
MOV 2256, .R| :COUNTER
MOV $DI5K | Ra :STRRT OF SIMULQTOR DISK
MOY RO, (R&)+ ‘MOVE IN DATA
DEC R} ICOUNT FOR 25b
BNE 15 'BRANCH iF 256 NOT COHPLETE
MOV ¢17. Rl ;a ECC WORDS, 1 DATR GAP

‘14 TOLERANCE GAP
CLR (R2)+ :CLERR ECC, onTA GAF AND

) TOLEPRNCE
DEC Kl : COUNT
BNE 2$ :BRANCH IF NOTCOMPLETE

;NOW SET UP FOR DISKLESS USE

MOV SFMT22, J8CVL ;CYLINDER O (15 BIT WORCS)
MOVB 81,a858COTR+1 : TRACK=1
MOVE 81 38SECOTR sscvoa-x
MOV 8] JOKEY] KEY1=
MOV 8], 38KEYS EY2-1
MOV 268, ,98DAWORD NO OF DRTA WORDS
JSR RS. 94CRC GO .o CALCULRTE CRC
cYL 'FIRET CRCWORD
JCRC !PUT CALCULATED CRC
RTS FC

SEG 017G
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7086 047636 11204
7087 047640 105720
7088 047642 112066 00000!
7089 Q47646 105720
7030 047650 012677 145106
7031 047654 012077 145070

7083 047660 012077 145066
T094 047664 012037 052660

709% 047670 012777 014000
709
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CHECK HCE ROUTINE

015132

145070

HCCRCE:

Cl4
10-NCV-77 11:48 PAGE 172

.SBTTL CHECK HCE ROUTINE

TH*? z;)figagfl ET&RSO;O(gH§CkHERDER COMPRRE ERROR

;CALL JSR RO, 98HCCRCE

: COoM ; COMMAND-RSR?Hsnosn ANC DATA

: c chxnoen
; S :SECTOR
: T : TRACK
: -N. :WORD COUNT
: B ‘RHBA BUFFER START
: X 1=WRITE DATA D=RERD
: H ;H:l HERDER CHECK, H=0 CRC CHECK

MOV RO, 38PCJISR save PC OF JSR+Y4
Sy ow,gopcg?n ET PC 8F SR
JS pcdscLDIsk NIT AND SETUP GENERAL REG.
MOV (RO), 388 TMPS snvs COMMAND
MOV (RQ)$, IR :Co
MOV (RO) +. 9RHCA 'CYLINDER
MOVB (RO)+. -(SP) :SECTOR
TSTB (RO)+ :UP DRTE RO

MOVB (RO)+, 1(SP) : TRACK
TSTB (RO) + {UPDATE RO
MOV (SP)+, JRHDST : TRACK SECTOR
MOV (RO)+. SRHWC *NO or DATA WORDS +4 HEADER

; IF A _READ HEADER AND DATA

0 X s X=

i X=] HE??EHEQQE
MOV SFMT22'ECI,JRHOF ' : 16 BITS PER WOR

Ecc CORR crxou INHIBIT
CLR JSERFLGS LEAR ERROR FLR
JSR PC, 38COMHD : COMMAND

xr TH§ PROGRAM COMES BACK MHERE W]THOUT ;RRORPRINTOUTS
HE “COMHD” ROUTINE THAT MEANS SEC

FIRST SYNC, HWEADER, WERDER CRC, MEARDER GAP nno
svnc vre HAVE GONE BY AND SYNES WERE CORRECTLY

RSERAND DATR ARE TO BE CHECKED.
JSR PC, 38PUTREG : SAVE Rscxsrsns
15T aoiancs : ANY YRS ngnsncv THERE
BNE 10 ! BRANCH
TSY J8X . IS THIS READ

BNE 3% :IFA WRITE DARTA BRANCH

:NOW THE READ BUFFER WILL BE CHECKED
"HERDER SHOULD BE COMPLETELY RERD RS WRITTEN
:NO DATR WORDS SHOULD BE RERD
:REINTO BUFFER HARS BEEN FILLED WITH O
'WRFRGM BUFFER HAS BEEN FILLED WITH EXPECTED DRTR

SEG 0171
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CHECK HCE ROUTINE

18:

2s:

38

48

Ss:

10%:

)|

JSR RO, d#COMPAR ; CHECK
WRFROM ;GOOD DATA
REINTO :TEST BUFFLR
2S6. ;4 HERDER 252 DATA
13 ;RETURN PCINT FOR ERROR HERDER
s ;RETURN POINT FOR ERROR DATA
108 ;RETURN FOR_GOOD COMPARISON
ERROR ;RERD NEXT ERROR 5
RTS PC ;RETURN TO COMPRRISON SUBROUTINE
ERROR S ;NORD NO | THRUY4 ARE

'HEADER JORDS AND HENCE
!SHOULD BE READ AS WRITTEN ON
:DISK, WORD NOS. S ONWARDS
:SHOULD NOT BE READ AND HENCE
'READ INTO BUFFER
:SHOULD BE UNCHANGED

RTS PC "RETURN TO COMPARISON

8R 108 ; JUMP OUT

:NOW THE DISK WILL BE CHECKED
:NO DATA SHOULD BE WRITTEN
:REINTO BUFFER HAS BEEN FILLED WITH EXPECTED DRTA
:DISK HAS BEEN FILLED WITH_ 177400
{WRFROM HAS BEEN FILLED WITH 125252

JSR RO, 38COMPAP CHECK
REINTO ' €060 DATA BUFFER
8&2“ ' TEST BUFFER

T3 :RETURN POINT FOR ERROR Hsnosp
c§ ‘RETURN POINT FOR ERROR DAY
108 :RETURN POINT ron GOOD conpnnrsow
ERROR Y4 "READ MNEXT ERROR
RTS PC RETURN T0 conpnnxson SUBROUT INE
ERROR © :WORDNO ARE ALLD

{WORDS THE SHOULD nor
an BEEN CHANGED BY THE
WRITE COMMAND

RTS PC RET N TO COMPARISON SUBROUTINE
757 (RO)+ *16 THIS A HCRC ON HCE CHECK"
BEQ 68 :BRANCH IF HCRC
CHP 872, INSTMPS ;1S THIS A READ COMMAND
BEG 118’ 'BRANCH IF YES
MOV 3RHER1 J¥$BODAT :TEST DATA
CHP $HCE,J4SBODAT :ONLY HEADER COMPARE BIT”

:SHOULD BE SET
BEQ 7% :BRANCH IF GOOD
MOV JSRHER] , 98REGADR’ REGISTER ARDDRESS RHERI
MOY sHCE, a88GDDART cooo
ERRCR 27 FTER nn ennon ON THE

HEROER ONLY HCE SHOULD
BR d 3 ‘BE SET

MCY JRHER], 38SBDDAT ; TEST DATA

CEG 0172
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050070

0soleY
0S0166

0S0174

050202

050220

0c0e2ee

02er3v

104027

000416
017737

022737

001407

104027

000200

100200

014760
100200

000072

144624
00og400

014760
000400

144566

100400

100400
014760

MACY11 30(1046:

001126

045530
0Clle4

001e1l0

00lleb
0011ee

045530
001124

0011e2e

00l1lee

6%:

129:

ELlY
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CHECK HCE ROUTINE

CMP ONLY HERDER COMPARE BIT?
: SHOULD 8E SET
:DCK 1S SET BECRUSE ECC IS NOT REAC

4 :BRANCH IF GOOD
JRHER] J8REGADR’ Rscxsrsn RDORESS RHER
#DCK "HCE, a#SGDDAT' DATA
27 (RFT nfl ERROR ON THE

Hsnosn ONLY HCE SHOULD
78 ‘BE SET
872, 388TMPS 115 THIS A Reno COMMAND?
128’ : BRANCH xr READ
RHER1, 3#8BODAT :TEST DAT
ogcncO8$BDDAT :ONLY cnc ERROR SHOULD BE THERE

J8RHER] , 98REGADR :REG. ADDR= RHERI
8HCRC, 9kSGDOAT ,cooo DATA
27 :ARFTER A CRC ERROR ONLY CRC

.SHOULD BE SET
78

QRHER1,3¥8BDDAT ; TEST DATA

8DCK! HCRC, 38$BDDAT: HCRC AND DCK SHOULD BE SET

:D&K IS SET BECAUSE ECC IS NOT READ
7$ BRANCH IF cooo
#DCK® HCRC , 2#SGDDAT- GOGD DAT
JSRHER], 9bREGADR; rthxnc Rscxsvsn RHERI
27 .n TER A CRC ERROR ONA READ

:DCK AND HCRC SHOULD BE SET
‘OCK IS SET aecnuss scc 1S NCT REAC

RO :RETURN TC MAIN TES

#DCK!HCE, 38SBODRT

SEQ 0173



coRJ
- -

~RJIHB

08

-
0

S
9
S
N
 
I
N
I
N
S
 
1
0
N

N
N

T
N
,

P
t
 
P
t
 P
t
 
P
t
 
P
t
 P
 
P
t
 
P

N
0

 L
W
U
-
0
D

1
5
3
7
3
2
0

A
T

IA
VI

 A
 V
T 
0
T
 
VT

 V
2 

g )
r
r
o
r
u
r
R
 
—

w
w
r
u
n
n

=
 O
P
D
O
N
T
N
 
L
W
~

 
O
 
V
m

P12

0S0224
0S0230

050236
0S0244
0502se
050260
050266
050274
0S0300

050306
0S0314
0SC322
0S032e
SEC334

10-NOV-77

013777

012772

HB0,RPO4-S & DSKLS CTRLRZ2
11:09

0158172

177766
015220
000010
000010
010000
144470
000001

MACY1l 30¢(

EX

144520

194504
144500
144502
144466
144472

050326

144462
144434

1
I

F1y4
O4e) 10-NOV-77 11:48 PAGE 175
T WRT HEADER & DATAR ROUTINE

.SBTTL EXIT WRT HERDER & DATA ROUTINE

;THIS IS R SUBROUTINE T0 LEAVE AT THE MIODLE OF
‘A WRITE HERDER AND DATA COMMAND
;1T TRYS 70 GET SECTOR 10, TRACK O, CYLINDER O
:BUT COMES OUT AFTER ONE SECTOR
: THE COMMAND 0S JSR PC,9sMIDOLE

MIODLE:

©

{BRI IS SET

MOV JBURIFOR, JRHCS1 ‘“RI;ECEEQDER AND DATA=62

MOV $-10. ,RHWC 10 WORDS
MOV sWRFROM, RHBR :BUS ADDRESS=WRFROM
MOV 810, JRHOST :DESIRED TRACK=0 SECTOR=10
BIS #BAR}, JRHCS2 :BUS ADDRESS INCREMENT INHIBIT
MOV 8FMT22, aRHOF ;FORMAT 16 BIT WORDS
CLR RHCA : CYL INDER=0
MOV s1,98MID :SECTOR IS SET TO 1 SO THAT

‘WE CAN GET OUT AT THE
:MIDDLE OF AN OPERATION
:LOOKING FOR SECTOR 10

MOV #DMD, JRHMR :SET DIAGNOSTIC MODE
BIS 8GO, JRHCS1 :GO TO RHCSI WITH &2
JSR R1, d8SEARCH
_WORC O :SECTOR
£TS Po

SEG 2174
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SRINB.E12 T10-NOV-FT 11:089 EXIT WRT HEADER 8 DATA ROUTINE SEG 2175

~232
7833 .SBTTL JAM CURRENT CYLINDER ROUTINE

7235 ;3THIS SUBROUTINE WILL CHANGE THE CURRENT CYLINDER REGISTER
To36 :#THIS 1S DONE BY GIVINGA SEEK COMMAND THEN_AN INIT
PCED .uuxcn WICL CORD THE CURRENT CYLINDER WITH THE DESIRED CYLINGER VALUE

7239 P ¥CALL 1S;
~240 P ISR RO, 38MAKECYL
red i XC ;DESIRED VALUE OF CURRENT CYLINCER

7243 050336 MAKECYL:
244 050390 010037 015132 MOV RO, 38PCJISR ;PC OF JSR+4
T245 050344 162737 000004 015132 SUB 84 98PC ISR :SAVE PC OF JSR
7246 050352 012005 MOV (RO)+, RS {GETTING READY 7O FILL GESIREC CYLINDER
7247 080354 010577 144410 MOV RS, JRACA 'FILL DESIRED CYLINDER REGISTER
~248 050360 005077 144376 CLR JRAHDST 'MAKE SURE DESIRED SECTOR TRACK IS NOTM ILLEGAL
7249 050364 013777 015200 144364 MOV J8SEECOM, QRHCS1 FILL SEEK COMMAND

T250 050372 012777 000001 144376 MOV 80MD,JRHHR :SET_DIAGNOSTIC MODE
7251 0SQY00 052777 000001 144350 BIS 800 DRHCET :G0 TO0 SEEK
7252 050406 000240 NOP {ALLOW TIME FOR SEEK TO HANG UP
7253 0S04I0 000240 NOP ALLOW TIME FOR SEEK TO HANG UP
7254 050412 000240 NOP ;ALLOW TIME FOR SEEK TO HANG UP
255 050414 000240 NOP ALLOW TIME FOR SEEK TO HANG UP

7256 050416 004737 0O4S7BN JSR PC, 38CLDISK iGIVE INIT

7257 050422 017737 144366 001126 MOV QRAHCC, 988BDOAT : TEST DATA
7258 050430 020537 001126 CHP RS, 98$BDDAT : COMPARE CURRENT CYLINDER
7259 QSQ434 001406 8EQ 15 annncu IF GO0
~260 050436 010537 001124 MOV RS, 34SGODAT 1GOOD VALUE OF RHCC
7261 050442 013737 015014 045530 MOV Q8ARHCC, JWREGADR :FAILING REGISTER ADDRESS

62 0S04SC 104030 ERROR 30 : CURRENT CYLINDER DOES NOT MATCH DESIREC CYLINDER
=262 REGISTER AFTERA SEEK ANC AN INIT
ZES 05gus2 13:

"ZES DS04E4 000220 RTS RO
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T267T

7268 .SBTTL ECC GENERATION ANG COMPARISGN ROUTINE

=873 : #THIS SUBROUTINE GENERATES AND TESTS ECC
nev] :#CALL ~ JSR PC,ECTEST

~ar

ferd
72Th 10000C PIEL =100000
nt-hi 040005 PIE2 =40000
Ter 020000 PIE3 =20000
LTS 010000 PIEY =10000
7280 004UG0 PIES =4000
~o81 002000 pPIEE =2000
7282 001000 PIE? =10Ud
283 000400 PIEE =400
284 000200 PIES =200
288 000100 PIEIO0 =100
286 000040 PIEI]l =40
2 000020 PIEI2 =20
288 000010 PIEI3 =10
Pk 000004 PIEIY =4
7290 000002 PIEIS =2
r£3l 000001 PIEIE =l
~292 106900 PIEL7 =100000

7293 040000 PIEIS8 =+40000
T2%4 020000 PIEIS =20000
7295 010000 PIE2D =10000
r29€ 004000 PIEA] =4000

7257 002000 PIES2 =2000
~2%e 001000 PIEA3 =1000
7299 000400 PIESY =400
7300 000200 PIESS =200
7301 000100 PIESE =100
7302 000040 PIES? =40

~303 000020 PIE28 =20

7304 000010 PIE2S =10
S 000004 PIE3D =4

7306 900002 PIE3l =2
pE 000001 PIE32 =l

7309 050456 0000GO ECDATA: O ;DATA BIT FOR ECC _
7310 :IF ALL ONES THEN CURRENT BIT IS A ONE

7311 !IF ZERO THEN CURRENT BIT 1S A ZERGC
rJi

7313 050460 0000GC GECCI: O :LQW ORDER ECC WORD TO BE GENERATED HERE

7315
731e 0SOve2 000OOC GECC2: O ;HIGH ORDER ECC WORD TO BE GENERATED HERE

7218
7319 0SD4e4 000000 TSECCG: O :IF =177777 GENERATE AND TEST ECC FOR THIS 317
73¢0 :1F =0 DO NOT GENERATE ®NC TEST ECC FOR RIS BIT
K14

7322 0S0NeE 112713 NCOCE: 388%9. :N-CODE WORD
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; TEMPQRARYN C
;POSITION REGI

~323 050470 000000 NCOUNT: 8

1e5. :HARD ERROR COU

3

73e4 0SQ47e 000000 POSITI:

7355 0S04”4 010041 HARDER: £
 0
0

BUT RS COMPARES ARE
$$ SO 425

2328 0SJO476 000000 DRTENV: O DRTR ENVELOPE F ZE ouTt

\

)
w v <
0

3 D x 2 p 0
 

-
4

>
—

—
4
m

E
M
—
L
 
-
0

<
O

28
LOPE FOR _TYPE OUT0S0S00 000000 ZCODE: O LERDI
HEN POSITION COUNTER

~338 050502 000000 ggDTMP: : TEMPORARY HRARD ERROR COUNT
~339 050504 002000 :
~340 0S0S0e 000000 Ple:
~341 0S05:0 000000 P2e:
7342 0SCSle2 000000 Pay4: 0

0
0
0
0

7348 050514 ECTEST:
~349 05053C 01370; 0S0460 MOV
7350 050534 0i3702 050462 MOV
7351 053590 Q05737 050456 ST
7262 080544 001406 BEQ

7354 :IF CARRY IS NOT zeao THEN D=1
>385 *INVERT X32 T0 GIVE RO

7357 050546

GECC1,Kl ;E
GECC2.R2 ;E
ECORTA 'é

n
n
e
e
e

ENT BIT A _ONE
IF CURRENT DATA D=0

: R3
177778 BIS OfCPIE32,R3

~363 ; IF_CRRR
T 364 : X32 BEC
7365 050See 0l101G2 cs:
~366 0SOSeY 042702 1T?77e
73£? (£S0570 010300

MCV
B
M

7369 0S0572 Q00241 3s: %

R

T

D
N

o
m P o — p m 4 o O

;BRANCH IF RC=0

03 P2, R3
£: 137777 BIS 1t¢PIE2,R3
ik R3
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T379 050614 C10337 0S0SQ4 MOV R3, 38P3
;gg? 050620 00623” CS8080H ASR a8b3
‘

382 : INVERT X11
7363
~384

~385 0S0624 010203 MOV R2,R3

~386 050626 052703 i77737 BIS -¢Cpxexx R3
~38" (E0e32 005103 COM R3
~388 050634 010337 050506 MOV R3,38P12
7389 050640 006237 050506 ASR T

2331 ; INVERT x21

>33 050644 010103 MOV R1,R3
7394 050646 052703 173777 BIS s1CPIE2L,R3
o395 050652 005103 COM R3
39 050654 010337 050510 MOV R3,38P2C

n33. 050660 006237 050510 ASR b2

7339 ; INVERT x23

~40l 050664 010103 MOV R1,R3
o402 050666 052703 176777 BIS stlFIE23,R3
403 050672 005103 COM R3

>404 08074 Q10337 050512 MOV Q3, asP24
7405 050700 006237 050512 ASR asbey

7407 :NOW THAT RO FOR FESITION |
436 : P3FOR POSITICN 3
~409 : P13 FOR POSITION 12

T4iC ; P22 FOR POSITION 22
411 , PS4 FOR POSITION 24
7412 'ARE KNOWN THE ROTATE WILL BE DONE FND

7413 :THESE BITS JAMED IN

~41S 0SC704 006002 ROR R2
7416 050706 006001 ROR R]
7417 050710 0S3700 050504 BIS 28P3, R0
7418 050714 0537C0 050506 B:S asPl2RO
7419 050720 092702 120020 BIC sPIEJIPIEIIPIEL2, R2
;420 050724 050002 8IS RO, Re

7422 050726 00S000 CLR RO
7423 050730 0S3700 0S0S:0 8IS dspa2, RO
~424 0580734 083700 050512 BIS 8Py

7425 050740 Q42701 002400 BIC nPIEEé'PIEEH Rl
7426 050744 0S000] 1S
;:gg 0SC74& 0OO40M 8 1i

c

7429 ; THE_PROGRAM COMES HERE IF RO=O
74% 150 AFTER ROTATE RO GETS PUT INTO POSITION 1
[ 1

7232 QJSC7S2 QJ0ED0E 108: ROR R2
7423 CECMED OOESC! FCR RI
S=24 DECTEY 04272z 12C00CC BI: sPIEL,R2
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~43S (0S0760 010137 050460 12%: MOV Rl,a8GECC! :SAVE ECCI

7436 0S07e4 010237 (CS0462 MOV Re. J8GECC2 :SAVE ECC2
7437 0S0770 005737 0SO464 TST astsecce ; IS HARDWARE TO BE CHECKED
T438 ;1F =1777777 TEST HARDWARE
7439 :IF = 0 DO NOT TEST HARDWRRE

3::? 050774 001432 BEQ 148 ;BRANCH IF HARDWARE NOT TO BE CHECKELD

442
TYN3 : #CHECK HARDWARE
TY44 0S0776 032777 000400 130139 BIT #SWB, ASWR ;1S SWITCH 8 SET
7448 05.004 00100S BNE 15§ 'BRANCH IF SW8 IS SET
TY446 0S1006 032777 000100 130124 BIT #SWKE, ISWR ‘1S SWITCH b SET
7947 0S10I14 001401 BEQ 158 :BRANCH IF SW6 IS NOT SET
7448 0S10l16 000421 BR 148 ,IF SWITCH B8 IS NOT SET AND
449 ;SWITCH 6 IS SET THEN

450 :DO NOT DO COMPRRES
“45]1 051020 010146 15%: MOV Rl -(SP :GOOD PATTERN REGISTER
T462 0S1022 042716 174000 BIC 0174000 (SP) 'GET ONLY PATTERN BIT
7483 051026 022677 143756 CMP (SP)+, IRHEC2 : COMPARE PRTTERN REGISTER
7484 (0S1032 001404 BEQ 13 :BRANCH IF GOOD
T4ES -70 SAVE TIME
7Y4SE 0S1034 004737 04464 Ysr PC,d8PUTREG : SAVE REGISTERS
7467 0S1040 104035 ERROR 3S :PATTERN REGISTER IN 11 BITS IN ERRCR
T458 (0S1042 000407 BR 149 :BRANCH OUT
7459 0SI044 023777 0SO472 143734 138: CMP J8POSITI,JRHEC! ;COMPARE POISTION REGISTER
7460 0S1052 001403 BEQ 145 :BRANCH IF GOOD
7461 TO SAVE TIME
7462 0S1054 004737 0O4S46M 35 PC, 38PUTREG ; SAVE REGISTERS
7463 0S106C 10403% ERROR 35’ 'POSITION REGISTER IN ERROR
7464 :"DATA ENVLOP” GIVES NUMBER OF CLOCK
7465 'PULSES FROM BEGINING OF COMMANC
z:gg THRT IS THE CLOCKS IN THE R/W DRTR FIELD ENVELJPE
I'4

74€8 IN WRITE THERE ARE 10000 OCTAL CLOCKS
;:gg :INA RERD THERE ARE 10040 OCTAL CLOCKS

4

7471 3
7472 1*N-CODE ZEROSTM GIVE THE NUHBER OF CLOCKS
7247 ; GIVEN FOR THE LEADING ZEROS FIELD
Z:;g ;MAX COUNT IS 113713 OCTAL
4

7H7E -"cooo POSITION" GIVES NUMBER OF CLOCKS L
7477 :GIVEN AFTER LEADING ZEROS WHICH IS FOR THE DRTMH
7478 :FIELD
7479 :MAX COUNT IS 1004C OR 10041 OCTAL
7480
7481
7482 051062 ICL¥
7483 05107 000207 RTS PC

;:gg .SBTTL ECC GENERARTION CONTROL ROUTINE

7486 ; #THIS SUBROUTINE WILL CONTROL THE ECC GENERARTION ROUTINE
2487 : #FOR ERROR CORRECTION PROCEss
7488 :#CALL JSR, PC, d8ECORR
7483 s % P {EXPECTED POSITION REGISTER WHEN CORKECTION IS COMPLETE
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0S1100 000000

051102 010037
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05i132 005037

051136 00S737
0S1142 001007
051144 005337
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051182 000403
0S1184 (005237
0Si16C 000420

051162 005237
051166 023737
051174 103012
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051204 DOIYiS
051206 032711
pS1212 001016

0S1214 004737
081220 104034

0si222 052711
051226 042711
051232 004737
081236 000737

051240 0T2711
OEio4wd 0271l

051250
0E1282 000200

O,RPO4/S b DSKL§’CITL88

015132
000004
0S1100
14776
000301
0S04Se

oso47e

0s0o470

0S0S00

psoN?2
0S1100

0s0s02

000400

O4sSHEH

000002
000032
0s0c 14

000002
000002
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01S13¢

0E0N72
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ECC GENERATION CONTROL "ROUTINE SEG 01€0

ERPOS: O :POSITION REG. WHEN CORRECTION IS COMPLETE

ECORR: MOV RO, 38PCJISR :SAVE PC OF JSR + 4
SUB 84’ 8PCJISR :SAVE PC OF JSR
MOV (RO)+ alERPOS :GET POSITION REG. WHEN CORRECTION IS COMPLETE
MOV J3RHMR,R :MAIMTENANCE REGISTER
MOV $7MD ahx ‘SET DIRGNOSTIC MODE BIT
CLR e£COATA 'ECC DRTR IS ZERO

18: 1ST J8POSITI ; IS sorrunne POSITION NON ZERC
BNE -1 3 'BRANCH IF N-CODE S COMPLETE
DEC JSNCOUNT :DECREMENTN-CODE
BNE 6$ 'BRANCH IF N-CODE 1S NOT COMPLETE
BR L 3 :BRANCH RS N-CODE 1S COMPLETE

6%: INC 982CODE INCREHENT CLOCKS GIVEN FOR LERADING ZEROS
B8R 3s BRANCH RS N-CODE IS NOT COHPLE E

co T0 GIVE CLOCK AND TEST ECC
INC J8POSITI : INCREMENT SOF TWARE POSITION
cMP Q8ERPOS, 98POSITI; HAVE ENOUGH CLOCKS BEEN GIVEN TO DETECT ERROR
BHIS 3s :BRANCH IF MORE CLOCKS TO BE GIVEN
CMP J8HADTMP, 38P0SITE. HAVE ENOUGH CLOCKS BEEN GIVEN FOR HARD ERROR

?HT IS HAVE 4128 MORE CLOCKS BEEN GIVEN
BEQ S$ :BRANCH IF YES
BIT -zsn dR1 :CHECK ZERO DETECT BIT IN RHMR
BNE :BRANCH IS ZER SET
70 snvs TIME
¥R PC, 38PUTREG ; SAVE REGISTERS "
ERROR 34 :ZERG DETECT BIT NOTHIGH

‘WHEN 21 BITS IN ECC 32 BIT REGISTER IS 0

3s: BIS #MCLK, dR1 ;SET CLOCK
BI? sMCLK 3R1 :CLERR CLOCK
JSR PC,asECTEST :GO TO GENERATE AND TEST ECC
BR 18’ :CONTINUE

;THIS EXTRA CLOCK IS TO BRING ECH HIGH .

"AFTER THIS CLOCK POSITION REGISTER MAY BE 10040 OR 10041 OCTAL

c§: BIS SMCLK, JR1 :SET CLOCK
BIC sMCLK, JR1 :CLERR CLOCK

4s:
RTS RO



M1lY
CIRIMBO,RPO4-S-6 DSKLS CTRLRZ MACYL1l 30(1046) 10-NOV-77 11:48 PRGE B2
CZRIMB.P12 10-NOV-77 11:09 SOF TWARE DISK DATR ECC GEN. ROUTINE SEG 181

gg:? .SBTTL SOFTWARE DISK DARTR ECC GEN. ROUTINE
4

7542 ; #THIS SUBROUTINE GENERATES THE ECC FOR WHAT IS ON DISK AND INSERTS THEM

3533 :#ON LOCATIONS "“DISK+I1000" AND *DISk+1002"

7645
75'09 8?1 Y4 FILLEC:
754 1270 005037 o472 CLR J%POSITI s CLEAR POSITION
7S48 051279 005037 0460 CLR 98GECC] :CLEAR GECC!

;gqq 05{300 0?5937 053262 ch a'GECCE SLEQR R TQ DATR FOR EC NERAT]ON
7581 821 10 81%7 330438 MOV o2§ é 8TER F8R NUMBE F 8a$5 é
7552 0S1314 012703 000020 qs MOV 816. ha couurea FOR NUMBER OF BITS PEP WORD
7653 051320 012104 MOV (nx)i RY :DATA IN R4
7564 051322 oM 108: ROR 'GET ONE DRTA BIT IN CARRY
7655 0S1324 103004 BCC 1xs 'BRANCH IF DATA BIT 1S ZERO
765h ggxaes 012737 1777?77 050456 MOV #-1,38ECDRTA "ECC DRTA axrfiés A ONE
~S57 1334 000402 BR 12§ :BRANCH TO GENERATE ECC

756 821345 5303 52c RS' ’Sgcnsn&fif 8IT CSUNT
7Sel 051350 001364 BNE 108 :BRANCH IF 16 BITS nor DONE

7562 051352 005302 DEC R2 oecnenfnr uono cou
563 851354 805357 BNE 9s E } uonos NOT OONE
7564 051356 013737 0S046C 055566 MOV JNGECC], 2DISK+(AEp na NSE ECCl D18k
SeS 0S1364 013737 050462 055570 MOV a:cscce o8DISk+<257. %2,; INSERT ECC2 on DISK

TS6b 01406 000207 RTS PC
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7S67

;ggg .SBTTL RH BRSE ADDRESS CHANGE ROUTINE

2670 s ¥ THIS ROUTINE WILL ALLOW THE CHANGE OF THE BASE
;E;é Da ADDRESS FROM 176700 TO ANY TYPED VALUE

7673 051410 BRSECH:

7674 0S1470 013746 014756 MOV Q8RHCS1,-(SP) ;GET REARDY TO TYPE OLD BRSE
7675 0514749 10440 TYPOC
7676 051556 004737 060346 JSR PC,38STKINT :INITIALIZE THE TTY KEYBORRD
7677 051562 104412 RDOCT

7678 051564 012700 014746 MOV #RHDB, RO :GET STRRTING ADDRESS OF REGISTERS

7679 061570 012701 000026 MOV 822. Rl :NUMBER OF REGISTERS
7580 0S1574 012737 052374 000004 MOV saDTIMO, Quy SET UP 10 TEST THIS ADDRESS
7681 051602 021637 014756 CHP ISP, 98RAHCS E csn
7682 051606 001431 BEQ 1 THE OLD ONE WAS RETYPED

7583 0S1610 005776 000000 TST J0(sP) ncé:ss THE NEW RDDRESS
7684 051614 163716 014756 SUB aonucsx JsP 'GET THE nooness OFFSET
7685 051620 061620 28: ADD JSP, (RO + 'AND PLUG IT IN
7686 051622 005301 DEC R1 : ONE LESS ADDRESS TO CHANGE
7687 051624 001375 BNE s :BJT DO SOME MORE
7688 051672 013746 014744 18: MOV J8RPVEC,-(SP) ;GET RERDY TO TYPE OLD VECTOR ADDRESS
7589 051676 104402 TYPOC
7690 062004 104412 RDOCT

7591 012637 014744 MOV (GP)+ JWRPVEC ;SETUP VECTOR ADDRESS
7692 0562054 013746 014756 MOV dukCE1, - (SP)
7593 109402 TYPOC
7694 052124 013746 014744 MOV d8RPVEC,- (SP)
7695 062130 104402 TYPOC
759 062350 012746 000200 MOV 8RR,- (SP)
7697 052354 104402 TYPOC

75688 052370 000137 017356 IMP J8BEGIN :ALL DONE, NOW START OVER!
7699 052374 022626 ADTIMO: CMP (SP)+. (SP)+
;28? 052954 (060!37 0S1410 IMP JuBASECH

7602
7603
7E04 :#THIS IS R LITTLE ROUTINE THAT TESTS NED BIT 11 IN RHCS2
7£05 :%#THIS LOOPS HEREFOR EVER
7606 :#TO BE USED ONLY xr DRIVES PRESENT LOOKING AT NED DOES NGT AGREE
7€07 "#WITH WHAT IS REALY THERE
7608 052460 000000 ERUNIT: O :UNIT UNDER MANUAL TEST
7609 052462 004737 045764 ERSTART: JSR PC, 38CLDISK :SET GENERAL REG.
7610 082466 013712 052460 MOV J8ERUNIT, aR2 :SELECT unxr
7611 052472 005714 18: 757 SRY :TEST RHERI
7612 082474 032712 010000 BIT sNED, AR2 :TEST NED
7613 062500 001401 BEG 23 :BRANCH IF GOOD
7614 057502 000773 BR %3 :NED NOT SET
7el5 0SeS04 000772 2%: BR 13 :NEC SET
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L DISK SIMULATION
HEADER AND DATA COMMAND FILL THE FOLLOWING

~!HCLY=HI INDER TO 8$ ON D1SK
CTOR AND TRACK TO BE ON DISK
Yl TO BE ON DJISK
Y2_TO BE ON _DISK
DATA WORDS TO BE NRITTEN ON DISK

HEN IS JSR PC,COMWHD

COMMAND FILL THE FOLLOWING
NDER TO BE FOUND ON DISK

CTOR AND TRACK TO BE FOUND ON DISK
TO BE FOUND ON DISK

; y2 T0 BE FOUND Of DISK
i#X= | MUST _BE ONE
: #NOWORD= WITH NUMBER OF DATA WORDS TO BE WRITTEN
;#THE COMMAND THEN IS JSR PC,COMHD
;i
;I

s #

MR]

HE

s #

;#IN A READ HERDER AND DATA COMMAND FILL THE FOLLOWING
;#CYL= WITH CYLINDER TO BE FOUND ON DISK
.lS§COTR= WITH SECTOR AND TRACK TO BE FOUND ON DISk
;#KEY1= WITH KEYL TO BE FOUND ON DISK
,GKEYE'HITH KEYZ T0 BE FOUND ON C18K
.onuoao- WITH NUMBER OF WORDS Tu BE FOUND ON DISK

X=0 MUST BE ZERG
l?HE COMMAND THEN IS JSR PC,COMHDI

R

“
“
*
*
‘
*
'

#IN A READ DATR COMMAND FI.L THE FOLLOWING
lCYL WITH CYLINDER TO BE FOUND ON DISK

:#SECOTR= WITH SECTOR ANC TRACK TO BE FOUNC ON DISk
:#KEY1l= WITH KEY] 10 BE FOUND ON DISK
' #KEY2=WITH KEY2 TO BE FOUND ON DISK
;onuono- KITH NUMBER OF WORDS 10 BE FOUND CN DISk

-x=0 MUST B ZERG
.?HE COMMAND THEN 1S JSR PC,COMHD

SEG 018e3
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: #WRITE DATA COMMAND
; #OR READ COMMAND, I1.E DRTR ONLY, OR HERDER AND DRTA

; #THIS SUBROUTINE IS THE FIRST IN R SERIES OF NESTED SUBRCUTINES

;eIT ISE??S DIRGNOSTIC MODE, AND EXTRR DIAGNOSTIC INDEX, AND THE

P GO’

;#17 THEN CALLS THREE CTHER SUBROUTINES, WHICH IN TURN CALL

: #*OTHER SUBROUT INES.

L
 

8 
B 

]

RUNCTR:
COMHD:

RUNWRT:
18:

TR¥:

SEARCH
ROHERD
WRDATAR
REDRTH

THE SUBROUTINES CALLED HERE ARE:

; ISSUES SECTOR CLOCKS TO SET SECTOR FOUND FLOF
; RERDS THE SECTOR HERCER
;WRITES THE SECTOR DRTA (WRITE OPERATION)

;READS THE SECTOR DATRA (RERD OPERATION)

0
(SP) , 38PCJSR
84, IBPCISR

sOMD, 3RHMR
sMINK, SRHMR
sMINX SRHMR
8GO, JRHCS |

87S., 38RUNCTR

ISRUNCTR

:SAVE PC OF JSR + 4
;SAVE PC OF JSR

:SET DIAGNOSTIC MOOE
;SET DIAGNOSTIC INDEX
; CLERR DIAGNQSTIC INDEX
; 1SS *GO* BIT & STALL "TILL "RUN®
;FgNCTéON CODE WAS ISSUED BY THE TEST
;LOAD STALL COUNT = APPROX. 450US FOR 1150 CPU
; COUNT DOWN ONE
;CONTINUE UNTIL = O

;GET _DESIRED SECTOR-TRACK
iMAKE ONLY SECTGR

:SAVE SECTOR
: ISSUE SECTOR CLOCKS «==========comene )

;GOING TO MOVE NOPS
iNOP INTO SSYN
iNOP INTQ HEDGAP

iNOP_INTQ HEDSYN
:READ THE HEADER (=-=-=-=-=-=-= :

;- fLINDER RDDRESS

SEC Oied



D15
CcRJMBO,RPO4-S -6 DSKLS CTRLR2 MACYLl 30(1046) 10-NOV-?7 11:48 PRGE 186
CZRINB. P12 10-NOV-7?7 11:09 DISK SIMULATION SEG C18S

T2 052652 000000 SECOTR: .WORC O :SECTOR/TRACK ADDRESS

77 052654 000000 KEYl: .WORD O ‘KEY]1 WORD
~vo7 082656 000000 KEY2: .WORD © 'KEY2 WORD
e 052660 000000 X: CWORD O ;x=1 WRITE COMMARND
7029 :X=0 RERD COMMAND

;;33 :DUMMY ERROR CALL LOCATIONS FOR THE RERD HERDER OPERATION

7734 052662 00024C SSYN: NOP :IF "ERROR 2" INSERTED BY RDHERD
& ,suenourxns THEN THE FIRST SYNC
2736 :1S NOT DETECTED. NGO BAD DATA
737 : 1S cxvsu BECAUSE SYNC=144000

7738 :CANNOT BE READ. WORD NUMBER
7739 :1S ~1* BECAUSE THIS IS THE FIRST
;Z:? 

:WORD TESTED.

4

TTH2 052664 000240 HEDGAP: NOP . IF “ERROR 3 INSERTED BY
7743 ,RDHEQD suanounnc THEN THE
77494 : HEADER cnp S WERE NOT
774E "WRITTEN IGHT.
7?7496
27747 :IF “WORD NO” CONTAINS, SAY
7748 13(8), THEN IT IS THE YHIRD
7743 ‘WORD'OF A S WORD HEARDER
:ZE? 'GAP THAT IS WRONG.
e

7782 :"BAD DATA" conrnxns WHAT IS
7;33 :GOING ON THE DIS

7765 0S2e6& 000240 HEDSYN: NOP

77SE :IF “"ERROR 3" INSERTED BY RDHERD
7787 :SUBROUTINE, THEN THE HEARDER SYNC
7758 : GENERATED BY DCL IS WRONG,
7759 :0R THE LAST BYTE
z;g? :OF THE HERDER GAP 0'S IS5 WRONG.
4

7762 ;IN EITHER CRSE WCRD NO=6,
7763 ‘RIGHT BYIE 1S HEQDER 0,
zggg ILEFT BYTE 15 SYNC
(f

T766 :“BAD [RTATM HRS WHAT IS GOING
;zgg :ON DISK.

f{

7769 0S2670 00S?37 0iSia4 157 JSERFLGS : WERE ANY ERRORS DETECTED *?
z;;? 052674 001017 BNE ouT YIF YES, EXIT =cmmcecmmmcmemeee
4

?772 052676 00S737 052660 1ST dax ;IS IT_A DATA WRITE OPERATION °
7773 052702 001410 BEG DAREAD NO...THEN DOA DARTA REARD

7774 082704 005737 052764 TST I8NOSTNC ‘18 THIS FORCED HERDER ERROR COMMAND *
7775 :IF YES NOSYNC=-] THEN WRITE OR REAC
?77€ :1S SHUT OFF, SO BRANCH OUT
7777 :IF _“NOSYNC=0 THEN CONTINUE
?,;;g 052713 0ClICil BNE ouT PEXIT IF SET ==--mmmmmcmeocemceeee- >

778C 0C27ic DO4137 0S423t Sk R1l,38KRDATH (WRITE DRTH (---=--o--mmmmemm oo



ELS
CoRJIMBO, RPO4 S & DSKLS CTRLRE MACY1l 30(1046) 10-NOV-77 11:48 PAGE 187
JIRINB. Pl2 10-NOV-77 11:09 OISK SIMULATION SEG Cl86

~781 052716 000000 NOWORD: .WORD O :NO OF WORDS TO BE WRITTEN
782 052720 000000 Y: .WORD O :

zgga 062722 00040M BR out PEXIT mmmmmm e )

7r85 052724 004137 057172 DARERD: JSR R1,8REDATA ;RERD_DATA (-=-~--c---------o-ooo-o- ’
86 052730 000000 DAWORD: .WORD O :NO OF WORDS TO BE READ
zggg 0S2~32 000000 CWORD O

~~89 (052734 ouT:
~T3C 052750 000207 RTS PC SEXIT



F15
C:RJHBO RPO4-S & DSKRLS CTRLREZ MACYLl 38 ?8%-77 11:48 PRGE 188(1

ISHE. P12 10-NOV-7711:09 T SEG G187

7783
Py :#THE DISK SECTOR 1S DEVIDED AS FOLLOWS

779% ;%19 WORDS OF O, ONE WORD 144000
;397 :#THESE MRKE 33 BYTES FOR SECTOR GAP AND ONE SYNC. BYTE

/’

7799

7800 052752 014400 RSYNC: 14400
7801 052784 000000 RCYL: O

7802 052756 00000C RSETR: 0
7833 062760 00000C RKEYl: 0
7804 052762 000000 RKEY2: O
7805
7806
7807 ;#S WORDS OF 0°S, ONE WORD 144000
+808 :2THESE MAKE 11 BYTES FOR HERDER GAP AND ONE SYNC. BYTE
3893 :#THESE ARE DCL GENERATED

2611
7812
~813 : #THERE ARE 256 WORDS OF DATA
814 :#*THERE ARE 2 WORDS FOR ECC GENERATED BY DCL
ggig 115 WORDS OF 0°S FOR DATR GAP ANGC TOLERANCE GAP

7817
78.8
819
~820
7821



GlS
CZS'FBO RPO4-S & DSKLS LT LRE MACYL1l 30(1046) 10-NO -77 11:48 PRAGE 189

INB. Pl2 10-NOV~-"7 11:09 DISK SIMULATION SEG 0les

=822 : #READ DISK HEARDER
7823
7824
~825

zggg 052764 000000 NOSYNC: O ggacso Hegoen ERROR = -

7830 052766 000000 TY: 0 'ERROR TYPE NO.
zggé 0S2~~0 00000C ERWORD: O 'ERROR WORD NO.

7833

2830¢

7836 052772 012137 0S27su RDHERD: MOV (R1)+,38RCYL :STORE CYLINDER ADDRESS

7837 082776 012137 052756 MOV (R1)+ Q8RSETR :STORE SECTOR AND TRACK ADDRESS
7838 053002 012137 052760 MOV (R1)+, 98RKEY] .srons KEY!
~833 053006 012137 052762 MOV (R1)+.98RKEY2 :STORE KEY2
;g:? 053012 012137 053562 , MOV (R1)+.38COMPA :STORE COMPARE OR NOT

7842 053020 013700 014776 MOV acRHHR RO : RO conrnxns MAINTANENCE REG.

TB43 0S3024 012705 000002 MOV 2,RS ‘RS ISA COUNTER FOR WORDS
7844 053030 012710 000001 MOV soho JrRO ‘SET DIRG. MODE
784S 0S3034 052710 000010 BIS sMSTLK, RO "SET SECTOR CLOCK FOR FIRST WORD
7846 063040 052710 000002 BIS SMCLK b :SET MAINT.CLOCK FOR FIRST WORD
:g:g 0S3044 042710 000012 BIC sMSTCK! HCLK RO RESET THEM
'

7849 053050 000404 BR 2s :DON'T GIVE SECTOR CLOCK FIRST TIME

7850 053052 012710 000013 13: MOV #MSTCK!MCLK'DMD, JR0O; SET SECTOR, CLOCK. DIAG. MODE, RESET INDEX
zggé 053056 0O4e710 000012 BIC sMSTCKiMCLk, RN’ ;RESET SECTOR & MAINT.CLOCK

7863 053062 012702 000007 2%: MOV 87 R2 :LORD BYTE COUNTER
7864 053066 052710 000002 3%: BIS sMiLK, IR0 ‘SET nnxnr CLOCK
7885 063072 042710 000002 BIC sMCLK. aRO ‘RESET IT
7886 053076 005302 0eC R2 :BYTECOUNTER
7857 053100 001372 BNE 3$ CONTINUE xr BYTE NOT COMPLETE
7858 063102 06305 OEC RS ‘WORD COUNTER
zggg 0S3104 001362 BNE X3 :CONTINUE IF WORD NOT COMPLETE
¢

7861 0S3106 012702 000022 MOV #18. . R2 ;LORD NO OF WORDS OF ZEROS

7862 063112 005037 0S3SED 4§ - CLR J#GRD :00 0'S
863 063116 004737 0S35&4 ISR PC, d8REAS ‘READ 0’S (===--=mmececccceeee »
7864 053122 005302 DEC R2 : COUNT oouu WORDS
;ggg 053124 001372 BNE 4§ :CONTINUE

7867 053126 013737 052752 053560 MOV JERSYNC, 8WORD ; SYNC. WORD

7868 053134 004737 063564 JSR PC, 3#REARD READ 1T (==--==cccocceccaccaaa- )
7869 053140 032710 001000 BIT s0tSy, QRO svnc BYTE DETECTED?
76870 053144 001012 ENE 3 :CONTINUE IF SYNC DETECTED
7871 083146 012737 000001 0S2770 MOV 81, I8ERWORD :ERROR WORD NO
7872 053154 013737 052752 001124 MOV J8RSYNC, 388GDDAT: SYNC WORD
7873 052162 012737 104002 052662 MOV #109002. 8SSYN : INSERT “ERROR 2" IN SSYN
;g;g 0£3170 000571 BR 138 :BRANCH OUT ===-=ecmecccmacccaa- ,

7B?& 03172 013737 052754 0S35¢0 &S: MOV 98RCYL, @SWORD ;SETUP CYLINDER

7877 0E3200 00473T 0C3SE4 JSR PC, JuREAD ‘RERD IT (m=--memeceecmccmeeeeee
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053204
0s321e
053216

053254
053260
053262
053266

053270
053274
053300
0S3306
0s3312
083316
053320
0S3324
053330
053336
053344

053346

05337¢

053400
QS 3404
0S340¢
pS3412
QS2341M4
QE3422
DS3430
0S343¢e
053444

QE3446
CE24ee

10-NOV-

013737

804?37
13737

004737
013737
004737

00S737
001135
005737
001472

012705
012702

012737
0005sG3

013725
00S302
00 1351
004?737
023737

804735

0C 1406

005737

REO4 § & DSKLS CTRLR
11:09

052756
053564
052760

882362
053554
0S4S50
0S3S64

015144

0s3se2

054552

0S4014

052770
0011e4
ps4014
104003

OSH01N

054016
ps2ree

052764

0suQ0l4

0011eu4

0sezse
0S4C1Y4
000006
104003

DE401Y

MACY1l 30
D

0S3580

053560

053560

053560

052770

00llee
0S2ee4

QS4014

(1

IS

68:

—
—

051}
K S

10¢:

)

M

H1S
10-NOV-77 11:48 PAGE

ULATION

MOV

MOV
BF

MOV

BR

J8RSETR, 38WORD
C, J8READ

8RKEY], 8WORD
Q8RERPC

achxsvs gnuono
SREAD

aoacnctaauono
.

S8TESDTE
13%
J8COMPAR
118

IHEGSP RS
S.R

86, d8ERWORD
PC.ASWRITE
acNHORD
73
R2 anenuono
988GO0AT
Q8UWWORD, $BDDAT
.104003 8HEDGAP
133

asuuono.(R5)+

s
PC, JSWRITE
aahst; SSWWORD

50NOSfNC

148

J8WWORD
103
J#SGDDAT
58
JORSYNC 99$GDDAT; GOOD DATA

180

SE;UPSECTOR/TRQCK

S TUP KEYE
‘READ IT (==mmmmmecccmecccmcceme )

iSETUP CRC
"READ IT (—-——mmmmmcmmmmeeoo >

; IS THISA
: BRANCH 0UT IF
;1S THISR

DRIVEETIHING ERROR 7

RERD OR WRITE OHHRND ?
;00 READ IF = O

DIAGNOSTIC WRITE COMMAND

; POINTER FOR HERDER GRP
iNO OF WORDS OF ZEROS
:ERROR WORD NO SET
; FUR_HERDER GRAP
:TEST WRITTENWORD
:CONTINUE IF_GOOD, THAT IS = G
:WORD NO IN_ERROR
; GOOD NORD SHOULD BE O
;BAD DAT
PERROR 2 GOES IN HEDGAP
"BRANCH OUT —------oo22loo . ,

; SAVE HERDER GRP

;WRITE HERDER (DATR) GAP SYNC

S

i
t
 
e
 

w
r
 
w
s
 
a
0il

; IF
;1S
; IF
; PR

; IS
; CO
;IT
;B8R

1

N

T

Y

S
N
N

1
TIN
SH

HIS FORCED HERDER ERROR COMMAND °
ES_ NOSYNC=-1 THEN WRITE OR READ
H

0

ANCH

UT OFF SO BRANCH OUT
NOSYNC=0 THEN CONTINUE
IT IF TRUE ERRUR

’

NUE IF GOOD
HOULD BE ZERO

TO TYPE ERROR

SSWIWORD, 2¥3B0DAT: BAD DQTQ
86, 38ERWORD
IIOHOO3 JWHEDSYN

SBWWORD,(RS 1+
133

:#REARC COMMAND STHRRT FRCM HERE

1.%: MCY 85 F2

iBRANCH QUT ~====c=eccecccmaoaooo

s SAVE DATAH SYNC.
JEXIT

SEC 0189



I1S
CoRIHBC,RPO4 S & DSKLS CTRLR2 MACYL]l 30(1046) 10-NOV-?7 11:48 PAGE 191
IZRIMB. P12 10-NOV-77 11:08 OISK SIMULATION

=934 (053460 005037 052560 128: CLR WORD
7935 (053464 004737 CS5356M JSR PC . J8READ :READ HERDER GAP (====mmeeccccoo-
7936 053420 005302 DEC Re ‘ARE 5 HERDER GAP ZERCS COMPLETE ~
~937 0S3422 0013: BNE 12$ :1F NOT CONTINUE
=338 063474 013737 0%2752 053580 MOV S8RSYNC ,3#WORD :SYNCWORD
7939 (053502 004737 053564 JSR C, I8RERD :RERD HERDER (DATR) SYNC)
940 (053506 005737 052764 TST d8NOSYNC rvacso SYNC ERROR 7
T4l 053512 001404 BEQ 168 F NGT ERROR COMMAND CONTINUE
T942 063514 032710 001000 BIT #0TSY, JRO YNC. DETEC ED
7943 053520 0014iS BEQ 138 xr ZERO BRANCH OUT -=---=-e-ee- )
3332 0S3522 000403 BR 178 :IF NOT ZERO BRANCH TO ERRCR

7946 053524 £32710 001000 168: BIT #DTSY, &R0 svnc DETECTED ”

~347; O63E30 DOI01! BNE 138 SEXIT IF YES -~-emmemmmmeemeee ,
7948 083632 (12737 00000e 052770 i7%: MOV os ISERWORD : ERROR WORD NO.
~949 0S3S40 013737 0S2752 0011ad MOV S8RSYNC, J#SGDDRT; SYNC WORD
~950 (053546 012737 104002 0S2666 MOV #109002, S#HEDSYN: MOVE “ERROR 2
~95] (53554 13%:
7952 053886 (00020: RTS Rl (EXIT =mmm e
~953
~atq

=3€c
~35¢
=987

~gtp
~gEg

w
n

o [$
)

O
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CoRIHBO,RPO4-S & CSKLS CTRLRZ MRCYLL 30(1046) 10-NOV-77 11:498 PRGE 192
JSRIMB. L 10-NOV-77 11:06 DISK SIMULATION SEG 2191

T9%] : #READ ONE WORD IN *WORD"
7962
~963

7965
~966 05356C (000000 WORG: C
796~ 063562 00COJ0 COMPA: O
2968
963

23=¢
7972 05356M RERC:

7973 DS3S66 012705 000002 MOV 82, RS ;WORD COUNTER
7979 063572 012710 000001 MOV aDMD, IR0 :SET DIAG. MODE }
7975 053576 006037 053560 RCR J8WORD iCHECKING IF THERE IS & GOME
~976 053602 103002 BCC 18 ; IF _NO_ONE BRANCH
7977 053604 0S2710 000028 BIS SMRD, JRC i1SET BIT 4 _IF DATR HAS ONE
79”8 063610 012702 000007 '8 MOV 87, RS ;BYTE COUNTER
7979 0S36J4 0S271C0 0000)2 BIS sMETCK!MCLK,RO ;SET_CLOCK,DRTA IF ANY, SECTOR _
7980 0S3620 005737 05046 TeY 287TSECCG :1S THIS BYT 10 GENERAYE RNC TEST ECC °
T98]1 063624 00191l BEQ 6S iBRANCH IF NO
T982 053626 032710 00002C 8I” SMRD, IRJ :1S DATA BIT A ONE
7983 0533 00[404 BEQ 5§ ;BRANCH IF DATA BIT IS C
7984 053634 02737 177777 JS0MSE MOV 8-1,38ECDATA :ECC DATA BIT IS A ONE
7986 0S3p42 00ONO0Z BR 6s ; BRANCH
T986 053644 D0SJ37 0S0NSE 1} CLR JSECDATY ;ECC DATA BIT IS A O
7387 053650 012746 0OCOC!. 6S: MOV sOMD, - (SP iKEEP ONLY DIAG. MODE
=988 053654 006037 052560 ROR IsWORD {CHECKING IF THERE IS A ONE
T983 063660 103002 BCC 2s i IF NO_ONE BRANCH
7990 0S36be 012716 000021 MOV SMRD'OMD, .SP) ;KEEP DATA AND DIAG. MOOE )
73931 053666 012610 2s. MOV (SP)+ AR ;PUT IN DATA,RESET CLOCK, SECTIR
7392 053670 00S737 050464 TST JeTselCG 115 ECC TO B GEMERWTED POR TWIS BIT
333 053674 001404 BEQ 3 ;BRANCH TF NO

7994 053676 005237 050476 INC S8DATENY {NUMBER OF CLOCKS GIVEN FQR DAA ENVELCPE
799 053702 004737 0S0Sld JSR PC, JBECTEST :G0 TO GEMERATE AND TEST ECC
799 0S3706 052710 000002 3s: 8IS sMeLK, JRC 'SET_CLOCK i )
799~ 063712 005737 050464 3 I8TSELCG 1S THIS BIT TO GENERATE ECC
7938 053716 00141) BEQ s :BRANCH IF NO
7999 063720 032710 000070 BIT 8MRD, 3RO ;1S DATA BIT A ONE
800C 063724 0DI4CH BEG 7 :BRANCH IF DATA BIT IS = C
80C1 053726 012737 177777 25C4Se MOv 8-1,38ECDRTA ;ECC DATA BIT IS A OMNE
8002 0583734 000402 BR 8s ; BRANCH
80C3 06373t 005037 050456 g CLR JBECDATA :ECC_DATA BIT IS = O
8004 063742 (1274 00000 8s: MCV 80MD, - (SP :KEEP DIRG. MODE
800S 053746 006037 03560 ROR J8WORD iCHECKING IF THERE IS A ONE
e006 053752 103002 BCC 4 :BRNNCH IF NO ONE
857 9253754 Qlg7.e 00U021 MOV sMRD!DMG, . SP :KEEF DIAG. MODE AND DATA B
8008 053760 012610 us: MOV (SP,+ QR0 :SET _DRTAR, DIAG. MODE, CLEAR CLOC¥
8009 053762 005737 0S0464 TSY Q87SELCG 1S THIS BIT TO GENERATE ECC
ec,0 082766 001404 BEQ 98 {BRANCH IF 'NO i
8Cli 053770 00S237 050476 INC SSDATENY iNUMBER OF CLOCKS FOR DATA ENVELCPE
89§§ 083774 004737 CE0S:H JSR PC,ASECTEST 16O TO GENERATE ANL TEST ECC

8.4 254000 0OS30E 1 ¥ DEC R2 :B1TE _COUNTER_ o .
§C.S 2€40C2 0C13w] BHE 38 :ZONTING IF ONE BYTE N I°MPLETE
BLIE 2€4I04 0REECE DE: e :WORC COJNTER

o
t
d



K15
c=RIHBO.RPOY-S 6 DSKLS CTRLR2 MACYL1 30(1046) 10-NOV-77 11:48 PAGE 193
I3RIMB.EL2 10-NOV-77 1 .09 DISK SIMULATION SEG 0192

801T 0S4006 001300 BNE 18 .CONTINUE IF ONE WORD NOT COMPLETE
8018 0S<Gl2 000207 RTS PC PEXIT c-memmmmece—cosemmoommmeoaeo- ,

“«



C<RJHBO, QP04 S 6 DSKLS CTRLR:S
CZRJIHB. P12

OS4014

054100

33
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R
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 0
0

000261

oo473?

052710

10-NOV-77 11:09

000002
000001
000007
000013
0oogo40

17?2777

050456

000001
0s0o4eM

050476
0S0S14

000002
000040

1777277

0SC456

000001
050464

050476
0S0S14

OS401H4

MARCY11l 30(1046)

DISK SIMULATION

050456

0SC4Sk

10-NQV-77
L1S

11:98 PRGE 194

; #WRITE ONE WORD WHICH COMES BACK IN “WWORD*

WWORD:

WRITE:

1%:

2s:

3s:

4s:

cs:

6s:

73:

0

82,RS
ll, 3RO

; WORD COUNTER

iSET_DIAG. MODE
:BYTE COUNTERR2

IHQTCK'MCLK DMD, 5R0; SET SECTOR 8 MANT. CLOC%E
sMiWR, IR0
2s
8-1,d%ECDATA

R3
3$
98ECDATA

R3
s0MD, IR0
a:rstccc

O#DATENY
PC,38ECTEST

$MCLK, JRO
#MWR, 9RO
5
8-1,38ECDATA

R3
68
98ECDRTR

R3
s0MD, JRO
a;rsércc

S8DRTENYV
PC,a8ECTEST

;CHECK WRITEBIT IN MAINT
:BRANCH IF 2ZEROQ
'ECC DATA BIT IS A ONE
'SET CARRRY
iMOVE 1 FORWARD

;ECC DQTQ BIT IS=0
iCLEARC
iMOVE O FOR WWORD
;CLEAR SECTOR AND CLOCK
;IS THIS BIT TO GENERATE ECC °
;BRQNCH IF
; NUMBER OF CLOCKS FOR_DATA ENVELOPE
iGO TO GENERATE AND TEST ECC ¢--------

;SET CLOCK
{CHECK WRITE BIT IN MAINT. REG.
;BRANCH_IF ZERO
EEC gRTR BIT IS A ONE

:MOVE 1 FOR WWORD

;ECC DRTR BIT IS ZERD
;CLERR CARR
iMOVE O FOR HNORD
iCLEAR CLOCK
;1S THIS BIT TO GENERARTE ECC °
{BRANCH IF NO
:NUMBER OF CLOCKS FOR_DATA ENVELOPE
:GO TO GENERATE AND TEST ECC «--------

;COUNT FOR BYTE END
IF NOT BYTE END CONTINUE
COUNT FOR WORD END
IF NOT WORD END CONTINUE
Y?RE THEWORC

SEQ 0193
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CIRINB. P12 10-NOV-77 11:09 DISK SIMULATION

8081
8082

w
n

[4
)

(@
]
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CZRIMB. P12 10-NOV-=77 11:N% DISK SIMULATION SEG 0195

8085 : #WRITE DATA HOUSEKEEPING ROUTINE
8086
8087
8088
8089
8090
8091
8032
8093 0S4230 00000C COUNTD: O
8094 0S4232 000400 FORMAT: 2S6.
8095 054234 000000 2'4W0RDS: O
809 054236 WRDATA:
8097 0S4236 011137 054230 MOV (R1),d8COUNTD ;STORE NO. OF WORDS TO BE WRITTEN
8 OS4e4e 012102 MOV (R1)4,R :SAME IN R2
8099 (S4e44 012137 053562 MOV (R1)+.98COMPA ;COMPARE OR NOT
8100 054262 012701 000016 MOV #14. Rl INO. OF TOLERANCE GAP WORDS
8101 0S4266 012703 055574 MOV sToL8AP,R3 :START OF TOLERANCE GRP TABLE
8102 0S4e7?2 012723 177777 18: MOV s-1, (R3}+ ‘MAKE IT 177777
8103 0S4276 005301 DEC Rl :IS 14 COMPLETED *
3183 0S4300 001374 BNE 18 :IF NOT, CONTINUE

8106 0S4302 013700 014776 MOV JIRHM ;RO CONTARINS MAINTANENCE REG.
8107 0S4306 013746 054232 MOV aoronnhr -(SP)
8108 0S4312 163716 054230 SUB J8COUNTD. (SP)
8109 05:316 011637 054234 MOV (SP) aozaoaos :NO. OF ZERO WORDS TO BE WRITTEN
8110 054322 012604 MOV (5P)¢.R
8111 084324 005737 015142 TST 98Tsséc ;1S THIS AN ECC TEST
8112 054330 001403 BEQ 7$ ennncu IF NO
8113 084332 012737 177777 050464 MOV s-1aorseccc THESE BITS RRE TO GENERARTE ECC
8114 084340 012703 054566 78: MOV 8DISK,R3 SIMULRTED DISK ARER
8115 054344 004737 054016 2% JSR PC asnnxre 'WRITE ON SIMULARTED DISK
8116 084350 013723 0S4014 MOV asauono (R3)+ ;STORE ON SIMULATED DISK
8117 054354 005302 DEC
8118 0S43Se 001372 BNE as
8119 (064360 005704 75T RY :ANY ZEROS TO BE WRITTEN ?
g}g? 054362 001406 BEQ ys "BRANCH IF NONE TO BE WRITTEN

8122 0S4364 004737 0S4016 38: JSR PC, I8WRITE :WRITE ZEROS ON SIMULARTED DISK
8123 064370 013723 054014 MOV J#UWORD, (R3)+ :STORE ThHEM
8124 064374 005304 DEC RY
8125 054376 001372 BNE 3s
8126 054400 005037 0S046M 4§: CLR J8TSECCG :NO MORE ECC TO BE GENERATED
8127 064404 012701 000002 MOV 82, R
8128 064410 004737 0S4016 5§ JSR PC, aluRITE sWRITE ECC1 AND ECC2 ON SIMULATED DISK
8129 0S4414 013723 054014 MOV 98UWORD, (R3)+ :STORE IN WEECI AND WEEC2
8130 054420 301 DEC Rl
8131 084422 001372 BNE ss
8132 0S4424 004737 054016 JSR PC, 38WRITE :WRITE DATA GAP
8133 0S4430 013723 054014 MOV aoauono (R3)+ iSTORE IT
8134 0S4434 012701 000016 MOV
8135 (0S4440 004737 0S4016 6S: JSR pr abunxrs sWRITE TOLERANCE GARP ZEROS
8136 0S4444 013723 054014 MOV 8WWORD, (R3,+ :STORE TH
8137 054450 005301 DEC Rl
8138 054452 001372 BNE 69
8133 OS4d4EE 000201 RTS R1 (EXIT =mmmmmm ee
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8148
6149 :#THIS IS THE SIMULATED DISK
S{E? *2ONLY ONE SECTOR OF SPACE 1S ALLOCRTED

8162
8153
815y
8155
9186

gisy Y470 0000Z3 SECGAP 19 P 38 BYTES OFOc : .BLki . Hex?g 4536 808801 NSSYNC: .Bikd | 25 8R 1 BYTE 3F one SYNC BYTE
8160 0S4S40 000004 HEADER: .8LKW 4 HSQOER= CYL sscroa/rnncx KEY1, KEY2
3ie] 054550 000021 WCRC: = .BLKW 1
8162 064582 G0O0N0S HEGGP: .BLKW § :HEADER GAP 10 BYTES OF O
8163 054564 0GNO0! HOWSYN: .BLkW 1 *HERDER GAP1 BYTE OF O ONE SYNC. BYTE
6164 054566 SILOTB: (QLSO USED IN SILO TEST AS SiLO TABLE.
8165 054566 000400 DISK: .BiLKW 2SE. ATR SPACE
8166 05556€ 00DCOI WECCI: .BLKW | CCl1
8162 0S5570 0CO0C1 WECC2: .BLMW 1 PECC2
8168 055572 000001 D AGAP: .SLKW | :DATA GAP 2 BYTES OF O
gigg 0SS5~ 0000!6 TOLGRP: .BLKW 1M. :TOLERANCE GAP 28 BYTES OF O

§.71
8iT2
8173
174
g8i~c
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B1e : #WRITE HERDER AND DATA

81°8
8179

fe
B8z . ¥THIS SUBROUTINE IS THE FIRST IN A SERIES OF NESTED SUBROUTINES

8164 .#1T ISSUES DIAGNOSTIC MODE, AN EXTRA DIAGNOSTIC INDEX, ANC THE
8185 ‘a'G0’ BIT

818> . #1T THEN CALLS THREE OTHER SUBROUTINES, WHICH IN TURN CALL CTHEN
8188 ' ¥SUBROUTINES. THE THREE SUBROUTINES CALLED HERE ARE:

8190 ¥ SEARCH . ISSUES SECTOR CLOCKS TO SET SECTOR FGUND FLOP
8191 'y WPHERD 'WRITES THE SECTOR HEAGER
B1se ‘a WRDATMA 'WRITES THE ACTUAL SECTOR DATA

8194 .#ALL OF THE ABGVE MENTIONED “WRITING" IS ACTUALLY DONE INTC & CORE
8135 : sBUFFER AREA CALLED 'DISK’ VIA THE MAINTENANCE REGISTER (RUMR

819
8198
8199

8507
8202 055630 000OOO QNCTRL: .WORC O . *RUN’ LINE STALL COUNTER

8204 0S5632 011637 015132 COMWHD: MOV (SP), @8PCJSR ;SAVE PC OF JSR + 4
8205 055636 162737 0000D4 015132 SUB #4, 2bPCISR :3AvE PC OF JSR

8207 0SS660 012777 000001 137110 MOV SOMD, IRHMR :SET DIAGNOSTIC MODE
8508 055666 058777 000004 137102 BIS SMINK, QRHMR 'SET DIAGNOSTIC INDEX
8209 058674 045777 000004 137074 81¢ sMINX ' GRHMR 'CLEAR DIAGNOSTIC INDEX
8210 055702 052777 000001 137046 BIS 8GO, JRNCS 1 *SET 'GO’* BIT & STALL "TILL ‘RPUN’
8211 *TFUNCTION CODE WRS SET UP BY THE TEST,
B212 055710 012737 000113 055630 RNWATL: MOV +75.,30RNCTRL [LOAD STALL COUNTER = APPROX 450U

8214 055716 005337 055630 18: DEC J#RNCTRI 'COUNT DOWN 1 TIME
B215 DS6722 001375 BNE 1s 'CONTINUE UNTIL = O

8217 055724 013746 056010 MOV JWWSE" ,-(SP) ;GET DESIRED SECTOR-TRACK
8218 055730 042716 177740 B1C 81777 _ lsp) 'MAKE ONLY SECTOR
8219 055734 012637 055744 MOV (5P)+ JBMTRK 'SAVE SECTOR
8220 055740 004137 066716 2s: ISR R1, JWSERARCH ' TSSUE SECTOR CLOCKS TO GET TO
B22l ! DESIRED SECTOR (=-o-mmmommomcmcocne .

c

Boe3 D0SS744 000000 WTRK: .WORD O {SECTOR NO.
8224 055746 012701 000240 MOV B+NOP R !G5ING TO MOVE NOPS
8225 055752 010137 056020 MOV R1, 98SEGPER 'NOP INTO SEGAP
8226 055 010137 0Be0o2 MOV Rl 8FSYNER !NOP INTO FSYNER
8227 05E762 010137 056024 MOV R1’ J8ERHEAD 'NOP INTO ERHEAD
8028 0S6766 010137 056026 MGV R1’ ISERCRC 'NOPINTO ERCRC
8229 055772 010137 056030 MOV R1’ I8ERHDGF 'NOP INTO ERHDGAP
Bz3o OSE77E 010137 056032 MOV R1’ ISHDES'N 'NOP INTO HDESYN
el
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gsgg 0Se002 004137 0Skl0e

8234 0S6006 000000
8235 0S6013 000CO0
8236 0S60lc 000000
8237 0S63J14 000000
8238 0Se&Gle 000000

8243 0S6020 00024C

82S4 0Sed22 0060240

8268 0Secz4 500240

1
8285 0ce0c6 000240

) 1C-
SIMULART

JSR

MRCY11 30(¢104

DISK
(1

IS

WCYL:
WSECTR:
WKEY!:
WKEYZ2:
GCRC: 0

0
0
0
0

ELG

R1, a#WRHERD

sNOV-77 11:48 PAGE 200
4

;WRITE THE HEADER (-=--===--=e-su-ux

; CYLINDER
SECIOR AND TRACK

KEY2
:GOOD CRC

; OUMMY ERROR CALL LOCATIONS FOR THE WRITE HERDER OPERATICHN

SEGPER: NOP

FSYNER: NOP

ERHERD: NOP

ERCRC: NOP

:1F “ERROR 6 INSERTED BY
'WRHEAD SUBROUTINE, THEN
:SECTOR GAP coxnc ON DISK
:1S NOT RIGHT

:WORD NO. CONTAINS WHICH
"WORD IS WRONG, THAT IS
:FIRST OF TENTH, OR WHRT EVER.

;BAD WORD IS WHAT IS GOING ON DISK

: IF "ERROR 6~ INSERTED BY
NRHERD suaaouwxne THEN
THE LAST O BYTE OFf SECTOR
cgp OF FIRST SYNC. BYTE
:AFTER SECTOR GAP iS IN
ERROR.

; WORD _NO. CONTRINS 20
{RIGHT BYTE IS SECTOR GAP
:LEFT BYTE IS SYNC. BYTE.

;BAD WORL IS WHAT IS GOING ON
DISK

i IF “ERROR & INSERTED BY
WRHEAD SUBROUTINE, THEN
Hsnosn GOING ON Olsk
; 1S WRONG.

;WORD NO 1 = CYLINDER NO
:WORD NO 2 = SECTOR. TRACK
iWORD NO 3 = KEYI
:WORD NO Y = KEYE

:BAD WORD IS WHAT IS GOING ON
DISK

:IF “ERROR 6" INSERTED BY
: WRHEAD SUBROUTINE, THEN CRC WRITTEN
:ON DISK IS IN ERROR.

:GNOD DATA IS WHAT SHOULD BE IN DI3K

SEY 0199
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056030

0Se032

056034
056040
0oseo4e

056046
056050

oSe0se
05606t

10-NOV-77

800240

00CeN0

00s?37
001004
004137

000000
000000

20Ceg?

11:09

Olcled

0s4z3e

MARCY11l 30(1046
DISK S

ERHDGP:

HDESYN:

FNWORD:

FOUT:

FLE
10-NOV-77 11:48 PAGE)

IMULATION

NOP

NOP

1ST

JSR

. WORD
- WORD

RTMS

QSERFLGS
FOUT
R1, 3SURDATA

0
o]

FC

201

;BRD DATA IS WHAT IS GCING ON DISr.

;WORD NO IS 5

; IF “ERROR 6" INSERTED BY
:WRHEAD SUBROUTINE, THEN HERDER
iGAP GOING ON DISK'IS WRONG.

;WORD NO GIVES WHICH OF
: THE HEADER GAP WORDS
;ARE WRONG. FOR EXAMPLE:

HORD NO 1 = FIRST HERDER
WORD“GAP

BQO WORD IS WHAT IS GOING ON DIS¥F

:IF “ERROR 6" INSERTED BY

BYTE OR HERDER
NRHERD SUBROUTINE, THEN LARST
HERDER GRP
SYNC BYTE GOING ON DISK IS WRONG.

;WORD NO = S5

;BRD DRATA IS WHAT IS GOING
; ON DISK, RIGHT BYTE IS HERCER
:GAP 0°S'BYTE, LEFT BYTE IS HEADER
:GAP SYNC.

; ARE ANY ERRORS DETECTED ~
:IF_YES BRA
iWRITE THE DRTQ

;FORMART COMMAND NO. OF CATA

JEXIT

1 4

SEG C20C
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8328
8329 ; *WRITE HERDER
8330
8331
8332
8333
8334
8335 :#R0 = MAINT.RE
8336 ;#R1 = SIMULATED DISK
833" ;*R2 = BYTE COU
8338 :#R3 = WRITE WORD
8339 ;#RS = WORD COUNT
8240
8341
8342
8343
8344 0S6070 0000Q0 SCyL: O :
8345 056072 000003 SSECTR: O ;
8346 056074 000000 SKEY1l: 0 .
8347 056076 000000 SKEY2: C ;
8348 0Se6100 0000OC SCRC: O ;
8349
8350
8351 056102 012137 056070 WRHERD: MOV (R1)+,85CYL
8352 056106 012137 056072 MOV (R1)+,d8SSECTR
8353 0Skll2 012137 056074 MOV (R1)+, J8SKEY]
8354 0OSelle 012137 056076 MOV (R1)+,d85KEY2
8355 OSel2e 012137 056100 MOV (R1)+, 985CRC

8357 0S6I130 012701 0S4470 MOV 8SECGAP,R1 ;SIMULATED DISK INDICATOR
8358 0Se134 013700 014776 MOV Q¥RHMR, RO ;RO_NGiWl HAS MAINT. REG. RDDR.
8359 056140 012710 00000 MOV $0MD, IR0 ;SET DIRG. MODE
8360 0S6i44 012705 000002 MOV 82, RS ;WORD COUNTER
8361 0SelS0 052710 000010 BIS sMETCK . IR0 ;SET SECTOR _FOR FIRST BYTE
8362 056154 012710 000013 1%: MOV #MSTCKIMCLK! DMD, 9R0; SET SECTOR, CLOCK, DIAG.
8363 ;MODE, RESET INDEX _
8364 0S6160 032710 000040 BIT SMWR, IR0 iCHECK WRITE BIT IN MAINT. RES.
8365 0S61€4 001403 BEG 28
8366 056166 000261 SEC ;SET_CRRRY
8367 056170 006003 ROR R3 ;MOVE ONE FORWARD
8368 056172 000402 BR 33 ;
8369 056174 000241 2s: CLC ; CLERR_CRRRY
8370 056176 006003 ROR R3 ;MOVE ZERO FORWARD
8371 0S6200 012710 0000O! 3s: MOV #DMD, RO ;CLEAR CLOCK, SECTOR
837¢ 056204 012702 000007 MOV 87 Re :8YTE COUNTER
8373 066210 052710 000002 48 : BIS sMlLK, IR0 :SET BIT CLOCK R
8374 0Se214 032 .J 000040 BIT $MUR, JRO :CHECK WRITE BIT IN MAINT. REG.
E37s 056220 001403 BEG c$ ;BRANCH IF ZERG

8377 0Se222 000261 SEC ;SET_CARRY
€378 0Seb224 006C03 ROR P32 iMOVE ONE FORWARD
8379 05226 00Q40E BR 33
380 056230 0CO2Y4] S§: CLC
8281 056232 0060C3 ROR R3
8282 0S6234 012710 0000G! XY MOV 80MC, IR0
B38X 0fe24C DOE30e DEC R2
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8384 0Sek242 001362 BNE 4§
8385 0Ske4d 005305 DEC RS
8386 0S5e6e4e 001342 BNE 18
8387 056250 010321 MOV R3, (R1)+
8388 056252 005703 15T R3
gggg 056254 001414 BEQ i

8391 0S6256 018737 000001 052770 MOV 1, 38ERWORD
8332 0Sek2b4 005037 001124 CLR J88GOORT
8393 0Se270 010337 001126 MOV R3, 3#SBODAT
8394 0Se274 012737 104006 056020 MOV 9104006, 98SEGPER
8332 0Se302 000137 O0Ek710 IMP 178 sBRANCH OUT ==-mmmmmmmccme e ,

8397 0S6306 012702 000022 7S MOV 818. ,R2 ;COUNT NO. OF SECTOR GAP
89398 05312 012737 000024 0S2770C 10%: MOV #20. | 98ERWORD : COUNT TO GIVE ERROR WORD
8299 0S6320 004737 0S5401& JSR PC, JBWRITE ‘WRITE SECTOR
8400 056324 013721 054014 MOV J#lWORD, (Ri)+ :STORE SECTOR cnp WORD
8401 056330 001413 BEQ 118
402 056332 160237 052770 SuB RE SERWORD : IF NOT GET ERROR WORD NO.
8403 056336 005037 00l124 CLR 288GDOAT cooo o )
8404 056342 013737 0S4014 001126 MOV J#WWORD, ¥#SBDDAT; BAD WORD
g40s 086350 012737 104006 0S&C20 MOV oxoqoos' S8SEGPER: STORE "enaon &" IN SEGPER
8406 056356 00OSS4 BR 78 BRANCH OUT
8407 0SE360 005302 118: DEC Ra ‘HAVE 18 uoncs OF ZEROS BEEN WRITTEM ?
g:gg 0Se362 0012353 BNE 108 :IF NOT CONTINUE

Bu1C ;AT THIS POINT THE SECTOR FOUND FLOP SHOULD
g:;é "BE HIGH, SO THAT THE HERDER SYNC BYTE CAN BE GIVEN.

8413 :HOWEVER, IN THE DRIVE TIMING ERROR TEST THE REST OF THE ROLTINE
g:ig : 1S RBORYED

8416 0SE2E~ 005737 0i5144 157 INTESDTE :1S THISA DRIVE TIMING ERROR TEST
g:ié 0Z£370 0C1iw7 BNE 17$ SBRANCH OUT IF YES =m===-meceemoleaaae )

8419 0Se6372 004737 0S401e JSR PC,d8WRITE :WRITE ONE SECTOR GAP O BYTE
8420 :AND one SYNC. BYTE = 230
8421 0S6376 013711 o§491w MOV SWWORD. (R1) §nv§ BYTE nNg EYNC BYTE
g4o2 066462 023721 082752 cHMP 8RSYNC | (R1)+ YNC. BYTE
Y23 056406 001414 BEQ 12% :IF YES CONTINUE OPERATION
g:gg 0Se410 012737 000024 052770 MOV #820. ,8ERWORD ; IF NOT GET READY FOR ERROR PRINT

426 0Se416 013737 0S27s2 001124 MOV QWRSYNC aoscoogr GOOD WORD
B427 066424 014137 001126 MGV -(R1),aksB :BAD WORD
g428 0SE430 (012737 104006 0Se022 MOV axoqobs anrsvnsnéussnr "snnon &” IN FSYNER
g:gg 056436 000S2v BR 17§ (0 [V} gl A o

8421 0SE440 012702 000004 12%: MOV %4, R2 :FOUR HEADER WORDS
8432 QSe4Y4Y4 015703 0S6070 MGV sslyYL,R3 :POINTER FOR Hsnosa TABLE
g4%Z 0Se4s0 012737 00CO00S 052770 13%: MOV a5, 28 RWORD "ERROR uoaoNG SET
B434 0SE4S6 004737 054016 JSR PC.ISWRITE :WRITE4 HEADER WORDS
£42¢ ogewsa 053711 054014 MOV S8UWORD, (R1 §ron uaarrsnWORD
E43E E4E€ 022221 CHFP (R3)+, Rls+
B4Z7 ocew 3014:2 BF G 143 *1F GOOD CONTINUE OPERATION
432 “IF NOT GET READY FCR ERRCR PRINT
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8440 02Seu47e 180237 052770
8441 0S6476 014337 COlla4
8442 0S6S502 014137 001126
8443 (QSeS06 012737 104006
8444 Q0S6S14 00047S
8445
B446 0S6S16 005302
g44? 652 001353
8448 0SeS2e 004737 0S-0le
B449 (0S6Se6 013711 0SN01Y
8450 0S6532 022137 0Se016
8451 0S6536 00I14l4
8452
8453
S4c4 (0S6S40 014137 C0lles
B4SS DS6S4M (013737 0S60!16
8456 0SeS5S2 Q12737 00000S
8457 0SeSe0 012737 104006
g:gg 0S6S66 000450

8460 0S6570 012702 00000S
84€l 0S6574 012737 000006
e462 0S6602 004737 0S4016
84635 0S6BEOE 013721 0S4014
8464 0OSbEle 001412
B465
8466
8467 0S661M 160237 082770
8468 0S6620 005037 Q01124
8469 0Sbee4 014137 00llee
=1 0S6630 012737 104006
g:;é 0Se636 0004y

8473 0S6640 005302
8474 (S6e4e (01354
847 0S6644 004737 0S4016
B476 CS6ESO 012711 0S401Y4
8477 056654 023721 0€27S2
g:;g 0S666C 001413

e48g 662 012737 (00005
e4gl 0Seb70 014137 Q001126
8482 056674 (13737 0S27S2
g:ga 056702 012737 104006

g4gt QOSe710
A48E O0Se”12 0200201
ENy
8488
8483
8490
843}
B4Sz
B+93

MRCYLl1l 30
D

056024

001124
0se??70
0Se02s

052770

0S6030

0s2?7C

g0llzy
0sel3e

(1
IS
g4e
K S

148

168:

17%:

)

I

I16
10-NOV-77 11:48 TPRGE 204
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R2, 98ERWORD sWORD NO
-cha),a-scoonr : GOCD DRTQ
-(R.) . Qu$BODART :BRD DATA
104006, IBERHERD: Insenr “ERROR &"
178 {BRANCH OUT ~=-=mmemmcmmemcmmeeeoo

R2 :ARE 4 Henosn WORDS COME?

138 :1F NOT CONTINE
PC, ISWRITE :WRITE CRC
8ULORD, (R]) :STORE CRC
(R1)+, 3BGCRC :COMPARE GOODC
208 :IF GOOD conrxnus OPERATION

:IF NOT GET RERDY FOR ERROR PRINT

-(R1),388BDOATA ;BAD CRC WRITTEN

28GCRE , 98SGODAT ;cooo CRC
85 . J8ERWORD :EPQOR WORD NO
.104005 98ERCRC ég?$nr ERROR b

#5,R2 ;N0 OF HERDER GAP
86. BERWORD *ERROR WORD NO SET
PC.ISWRITE 'WRITE HEARDER GARP
JBWWORD, (R1)+ ;srons
168 :1F GOOD CONTINUE OPERATICN

:1F NOT GET RERDY FOR PRINT

R2, %€ RNORO ;ERROR WORD NO
988GD0R :GOOD DRTR
-(R1} aosaoonr 'BAD DARTA
#104006, 98ERHOGP; STORE “ERROR 6TM
17§ SBRANCH OUT =--=== ~~-coceccceeoax )

R2 ;ARE S HERDER GAP ZERCZ DONE °

158 “IF NOT CONTINUE
FC,a8WRITE
JSUWCRD, (R
alRSYNC tR1:+
178 {R=0K, EX]T =cmcemcccccmceceeas .

85, I8ERWORD :IF NOT GET REACY FOR ERROR ERINT
-(R]1, 3u$BDOARY
28RSYAC , 38SGDDAT
8104006, JSHOESYN

R1 33& B
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8495 : #SEQRCH SEC TOR
8496
949~
3498
8499
8500
85z,
€32 e RO=RHMR sS

852 e R1=PASSED ARGUMENT (secron SERRCHED FOR.
8504 e R2=CLOCK COUNT (PER 8YT
850 i R3=SECTOR COUNTER FROM
g%gé ] RS=BYTES PER WORD COUNT

8503 . *BEFORE INDEX IS GIVEN TWO sscron CLOCKS ARE GIVEN TC RESET

g§§g ;#SECTOR PULSE IN CRSE IT IS SET

esi] ;#AT THE BEGINNING or EACH SECTOR, OMNE SECTOR CLOCK MRS TC RISE
8Eic ;#BEFORE MAINT. CLOCK, THEN EVERY EIGHT MAINT.CLOCKS., OMNE SECTOR CLOCK
g 3 ;1S IDENTICAL wWiTH 'hs MRINT. CLOCK
Séig #THE SECTOR CLOCKS ARE NUMBEREC RS FGLLOWS:

gsle ,#THE SECTOR CLOCK UINDER INDEX - O
8. v *THE NEXT - |
8c1g (#THE NEXT - 2
g8c:9 *ETC.
8523 ¢THEN THE LAST SECTOR CLOCK IN CNE SECTOR MRS NUMBER - &£08
8sz1 *THE NEXT SECTOR WILL HAVE 608 SECTCE CLOCKS
8522 (#THE HEXT SECTOR THEN wAS ANCTHER 638 SECTOR C.OCKS
8c22 !uND SC ON
GE2%
8525
852¢€
ggg; 0SETMi+4 00000C SECTR: O :SE-TOR SERRCHED FOR

&

BE29 0S67:b 02137 0Se71% SERRCH: MOV (Rl)+ al‘E”R :SAVE SECTOR SERRCHEL * -R
BE30 0SbT36 013700 01477% MCV J8RHMA .NOW RO MRS MAINTENANTE PEL WOR.
g§gé 0Se?42 013703 0Seri4 MOV J8SECTR, ns :.0AC SECTOR COUNTER

BS32 0S674 012710 00000} MOV #0MO, IRC ssr DIAGNOSTIC MODE
8534 056752 082710 000010 RIS sMSTEK, JRO SECTOR CLOCK
8535 0Se”SE 42710 500010 BIC sMSTCK. IRC an SECTOR CLOLK
853k 066762 J527i0 0610 BIS sMSTCK. JRO SECTOR CLOC
8637 0S6?6E 0ONe”10 000010 BIC sMSTCk. JRI CLenn SECTOR CL 0
8S2 THE ABOVE Tuo sscron CLOCKS RRE SIVE' FIR
853 ;nsssrxnc §£c OR PULSE
es4d :IN CRSE IT STARTS ss
854l 0Se772 0S27I0 0002:i4 aIS SMINACMSTCK,JRC :SET INOEX AND SECTOR SLOCK
g8E42 2?6 042710 O0COCI4 BIZ sMINXIMSTCK . IR0 ;nssgr xnogx AND SECTOR CLCCk
gc«3 (057002 2J0S-C3 {34 R3 TEST FOR SECTOR O
?gzg 0E700% OC1461 BEQ 78 :IF SECTOR O 1S REQUIRED, EXI~ ------ ,

gg:g :NOW 304 WORDS WILL STRRT (608 BYTES)

BEwE :#FOR FIRST BYTE MAINT. SECTOR CLOCK WILL GO HIGH, THEN MRINT. CLOCK wlll 30 HIGH
BE=3 ;#BCTH WILL COME DOWN TOGETHER, THEN SEVEN MARINT. ELWn: géu gE G2 t;:w

v SEC STIR LGCgcc’ :#FOR SECOND B'TE. AND NL. o <ERBrTES TILL MNEX



K16
CcROHBC,RPOM S o DSbLS CTRLRE MRCY11 3011046 10-NOGV-TT 11:48 PRARGE 206
ISRIvB Rl 19-NGv="7711:09 OISk SIMULATION SES £2CE

Sééé ;#WILL BE IDENTICAL WITH ONE MARINT. CLOCK

8553
ggég :ONE WORD ONLY

8556 057006 012702 000010 18: MOV .e R2 :BYTE COUNTER
8557 067012 012705 000002 MOV RS :BYTES PER WORD
8558 (067016 0S2710 000010 Bl .nércx 3RO :SET SECTOR CLOCK
8569 0S7022 052710 000002 8IS sMCLK, 3RO :SET MAINT. CLOCK

057026 000402 B8R 3s :BRANCH TO CLERR SECTOR ANC >LOCK
8561 067030 2710 000012 23: BIS SMSTCK'MCLK, RO :SET BOTH CLOCKS

057034 042710 008012 3%: BIC sMSTCK'MCLK. RO ;CLERR BOTH CLOCKS
8563 0S7040 052710 000002 8s: B1S sMCLK, 9RO :SET MAINT. CLOCK
8564 057044 042710 060002 - BIC sMCLK. dRO :CLEAR nnxnr CLOCK
8565 057050 005302 0eC R2 :BYTE COUNTER
gggg 0S7052 001372 BNE 8s :CONTINUE IF BYTE NOT COMPLETE

8568 0S?0S54 012702 000007 MOV YT sSETUP FOR SECOND BYTE
8569 057060 C£0S530S DEC RS :1S WORD COMPLETE”
8570 057062 0012362 ENE 2s :CONTINUE IF NOT COMPLETE
gsgx :T0 GIVE SECTOR CLOCK RAND MAINT. CLC.+

85>
SE;Z :NOW 303 WORDS ARE LEFT AND ALL ARE IDENTICAL

8576 0S”064 012701 000457 MOV £303.,R1 :WORDS PER SECTOR COUNTER
8ST? 057070 012705 000002 4$: MOV oe RS :BYTEC PER WORD COUNTER
8578 087074 012702 000007 oS- MOV :BIT COUNTER (MAINT.CLOCK COUNTER)
8579 057100 052710 000012 8IS .nsrcx MCLK, RO :SET SECTOR CLOCK AND MAINT. CLOCK
8580 067104 042710 000012 BIC #MSTCKIMCLK. 9RO :CLERR CLOCKS
8581 057110 0S2710 000002 X ¥ BIS sMCLK, aR0 'SET MRINT. CLOCK
85 0S7114 042710 000062 BIC sMCLK. JRO 'RESET MAINT. CLOCK
8583 057120 005302 DeC R2 :1S BYTE COMPLETE
gggg 0S7122 001372 BNE X :CONTINUE IF NOT COMPLETE

8586 057124 00S305 DEC RS ;1S WORD COMPLETE °
gggg 057126 001362 BNE c§ :CONTINUE IF NOT

8589 0S7130 005301 DEC Rl :1S SECTOR COMPLETE *
ggg? 067132 0013%S6 BNE 4§ :CONTINUE IF NOT

8S92 0S7134 0S2710 0000!0 BIS sMSTCK, 3RO ;SET SECTOR CLOCK I MORE TIME (FOR 63%3)
8553 057140 04271C 000010 B1C sMSTCK. JRO :CLEAR SECTOR CLOCK
8594 057144 005303 OEC R3 :1S REQUIRED NO OF SEZTORS COMPLETE °
gggg 057146 0CI317 BIHE 18 :CONTINUE IF NOY

=]

8597 057150 7%:
g8E98 057ibS 000201 RTS Ri
8tag
8600
gggé : #READ ONE SECTOR OF DATA

8603 0S7?1e6 000000 RNG : 0 :NO. OF WORDS READ
8eC4 057170 000000 RCCM: O 'EXTRA STORAGE



CZRJHBO RPO4-S.6 DSKLS CTRLRZ
10-NOV-77 11:08RJIHB. fl12

057172
057176
057204

0
0
 
0
0
0
0
0
0

e
l
 
o
t

TM 
| 
& 
Y

N
O
W
W
O
 
O
W
o
O
W
W
W

8
8
-
-
8
3
8
8
3
8
8

5302
001372

Deoacl

0
0
0

N
I

o
o

S71b
5717
1514

172777
000402

0S45S66
053560
053564

01Siy4e

0s046M
0go0o1?
052560
053564

MACrll 3

0sC46H4

01046
DISK SN

e
—L

I

REDRTA: MOV

29: MOV

33: MOV

4%

) 10~NQV-?77

IMULATION

L16
11:46 PAGE

+,d8RNO
+ S8RCOM
etcC

S8TSECCG
,Re

)

)

S

SK,R3
) + . 3$WORD
d

(R1
(R1
o7

i,
8258,

801
(R3
PC, 38REPD
Re
cs
@8TSECC
4§
UITSECCG

(Ra)& aouoao
pg IMREAD

33

Rl

=07 ' 2o ca0e

;SAVE NO. OF WORDS ONLY FOR INFORMARTIOM
{EXTRA WORD ONLY FOR INFORMATION
;1S THIS AN ECC TEST
; BRANCH IFf NO
i THESE BITS ARE TO GENERATE ECC
: 256 WORDS PER SECTOR
:PLUS 2 ECC WORDS
{POINTE _T0 DISK SIMULATION
:READY TO RERD CONTENTS

EAD
:1S 256 fionos DONE?
:IF NOTB
' 15 THIS an ECC TEST
*BRANCH OUT IF YES
“NO MORE ECC BITS ARE TO BE GENERATEC
:ONE DRTA GAP, 14 TOLERANCE GAP
gengv T0 RERD CONTENTS OF wWO%C

'cou 7
:BRANCH IF 14 NOT

:RETURN

DONE



M1b
CoRIMBO,RPOM-/S.6 DSKLS CTRLR2 MACYL1 30(1046) 10-NOV-77 11:48 PAGE 208
CCRIMB. P12 10-NOV-77 11:09 DISK SIMULRTION

8630 057302 RPVECT:
8631 057356 104402 TYPOC
8632 0ST36C 012777 057302 135356 MOV sRPVECT, JRPVEC
8633 057366 000000 HALT

: TYPE FROM PC
'RESTORE TRAP RPO4 VECTOR
! CHANGE TO CONTINUE

SEG 0207



0,RPOM ‘5.
B2[,

& DSKLS CTRLRe2
IC-NOV-77 11:09

MRCY11l 30(1046)
801

10-NOV-77 11:48 PAGE 209

.SBTTL

.SBTTL
SBTTL

#%#SYSMRC LIBRARY ROUTINES##+

SEG 0208



COl
CJRIHBO,RPO4/S & DSKLS CTRLRZ MACYLL 30.1046) _1Q-NOV-77 11:48 PAGE 210
ISRIHB. A2 18-NOV->7"11:08 TY INPUT ROUTINE SEG 0209

8641 ;FROM THE TTY



DOl
CZRIHBO,RPO4/S‘6 DSKLS CTRLR2 MACY1l 30(1046) 10-NOV-77 11:48 PAGE 211
CZRIWB.P12 10-NOV-77 11:09 POWER DOWN AND UP ROUTINES StG 0e10

8642
8643 000001 .END



EOL
CZRJHBO,RPO4/56 DSKLS CTRLR2 MACY1l 30(1046) 10-NOV-77 11:48 PAGE 213
CZRIHB. P12 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS

ACL = 000040 c43es
ACU = 100000 2385
ADDMOD 000204 4958 2673

ROE= 081000 2300 oo
AS 015050 1885 1888 2S10s 3985% 3997 4163% 41b6M 4y283% 4293

RTABLe” 017336 SEi0s 2go1 o0 o8O
ATTENT 015134 2S4Ss 2813 28Sl# 398S 4153 4283
AT0 = 00000l 2323s
ATl = 000002 a3c4s
AT2 = 000004 2325
RT3 = 000010 23cbs

ATY = 000020 23c7s
ATS = 000040 23ces
AT6 = 000100 2329
AT7 = 000200 2330
Ale = 000400 ccbys 3844
Al7 = 001000 2265 3844
BR 015026 1881 24998 3978% H138% N143x H269% 4273%
BAl = 000010 2239 3846 7220
BRSECH 0S1410 495 75738 7600
BEGIN 017356 493 céeis 7598 geye
BEGINZ 017346 497 cel8s
BITST (O4S53¢ 2636 65788
BITQ = 000001 4878 6980 7018 7017
BITO0 = 000001 4874
BIT0l = 000002 4879
BITO2 = 002004 4878
81703 = 000010 4878 .
BITOM = 000020 4878
BITOS = 000040 487s
81706 = 000100 4874
81707 = 000200 487%
BIT08 = 000400 4878 8641
81709 = 001000 4878 8641 8e42
BIT1 = 000002 4878 6994
BIT10 = 0T2000 4878 8642
EIT.1 = 004000 4878 B6ul
BlTie = 010000 4878
BITi3 = 02000C 4878 7010 70i2 Be42
BITi4 = 040000 4878 6987 8641
BIT1S = 100000 4878 b9se 6983 6996 70Cs 7007
BIT2 = D0O00O4 48748
BIY3 = 0000i0 4874
BIT4 = 000020 4878
Bl1S = 000040 4874
8176 = 000100 487s
BIY? = 000200 48748
glire = 000400 4874
eITS = 001000 4878
B.Tl Q4ESED €584 6589
BLYe Q45602 6584 58S 659l
BLT3 QuSele 6592 6533
BPYVEC= 00001 4874
Ch DiS04Y 25084

SEQ 0211



FO1
CZRIHBO,RPO4/S/6 DSKLS CTRLR2 MACY1l 30(1046) 10-NOV-77 11:48 PAGE 214
CZRIHB.Pl2 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS

ce 015070 25184
CHECKD= 104414 8b42e
CHECKE 046210 432" 4ssL 4708 4863 5025 SIS2 S3lO

CHECKT 04602C 3843 3908 40B2 M214 Y4E7 4521 4eeS
5712 5849 B0OO4 6157 6322 BB728 6855

CKSWR = 1044G? BeHI BEN2W
CLARER 045702 3815 4SS6 4Se3 5158 5165 5747 5754
CLDISK 045764 2812 2832 2304 2956 3806 383 3900

4966 5077 5255 8411 5See SBb7 5837
pbS4Ye BEY4 £924 7082 7256 7609

CLR = 000040 22418 299 3005 3022 3045 3065 3089
3353 3393 3945 3473 3493 315 3839
356 3668 3678 3694 3718 3744 3777

COMMD 052510 38498 3929 4082 4ee8 4827 4979 5270
6857 937 7099 7700w

COMPA 053562 7840% 7883 79678 8099
COMPAR 046660 2938 4001 4018 4i70 4298 4434 4574

Se47 5765 5309 B0R? 6232 633 68728
COMWHD (055632 4234 4428 4527 §128 5718 8204w
COUNTD 054230 B033s 8097 810
CPHALT 005123 19238 38493 3908 4062 4214 4427 4432

4977 5025 Sje2 5152 5267 5310 5422

i 5892 6004 6043 &157 6205 6322 6372
CR = 000015 4g7s B4l
CRC 047172 3829 3894 4048 4200 4371 4410 4500

5e44 5631 5828 5968 b127 6233 6838
CRLF = 000200 3878 8641
CSF = 0O00C2 23724
¢Su = 000010 23748
c51 015032 1870 1873 18si 1888 1835 | 1908

6432 6675 6679 6686 6730 6738
cse 015030 1870 1873 1881 1895 1928 25008 4139
37 052650 3822% 3830 3887 3895 4002 HO4I¥ 4099

5236% 5047 53g5e 5339 5536# 5545 5820%
6234 683l 6833 6310 319 70S2¢ 7059

DARERD 052724 7773 77858
DATENV 050476 1929 44B6% 4630% 4780% 4935k S0B7% 5232«

6279% 73288 7934* g0ll¥ BOSYs BO7Os
DAWORD 052730 Hed2x L7G2s 4gu7e S244x B33Ix SSu2w Se2ex

08 015022 1881 2497
OCk = 10D00C 23078 4844 4996 S016 5441 5594 SBIM

7180 719 7199
DCL_ = 000100 2433w
DCLEAR 015156 25728
BOISP = 177570 4878 S11 2625
DENVL = 000200 23178 4143
DEl__ = 000040 22798
DFF20 = 000002 22754
DF 1 012516 523 B4R 643 1935w
OF1: 012534 631 1942w
OF14 012543 gb2 19458
OF1S 012553 671 1948s
OFIE Gl2GEE 682 19498
OF1? Dl28E3 695 195is

4665

5624
7083

4949
7058

2503%

Y4e7bw
4786%

§969

S677#%

6291

6196

c892

5267

4476
6415

3231
3592

6007

6043

s422

4653
6440

3268
3615

6159

5328

4g2y

5791

S246

Y147

4941%

e1es

5954%

6915#

6362

SEQ 0212

6205

SS74

4812
64t1

3300
3646

6325

5483

4863
5849

5393

4275#

4950
6285%

5113»

7057%»

7178



GOl
CSRJHBO,RPO4/S/6 DSKLS CTRLR2 MACYLl 30(1046) 10-NOV-77 11:48 PRGE 215
CZRIHB. P12 T10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS

DF2 012523 1937
OF20 012572 708 19548
OF21 012601 719 19588
DF22 012606 236 70 1960w
DF24 0l1g6le 765 778 1962w
OF26 012621 791 19658
OF27 012631 806 1968
DF 3 012527 611 618 1939
DF30 012637 813 1970
DF31 012645 574 582 9u4q 957 19738
DF32 012655 558 599 19768
DF33 0l2ekk 541 1979
DF34 012676 837 1982
DF3S 012705 856 928 19858
OF36 012715 871 888 1982«
DF3? 018723 911 1990w
OF4Q 012734 974 19938
DF42 014730 380 987 1014 2213w ,
DF44 014733 994 1000 10)7 1021 1028 1035 1042 1056

1098 1108 11i2 1119 1140 2214
DFS = 000001 227494
DFS4 014740 1049 1126 1133 22168
OHl 00s4S1 S18 637 14648
DH1l 005701 B2 14328
DHI4 006056 654 15ilwm
DHIS 006255 668 1533
DH16 006305 676 15388
DH1Z 006443 687 15558
DH2 005567 605 1478
DH20 006620 700 1574
DHZl 006774 713 15928
DHE2 007110 730 1e06s
DH2Y 007204 758 771 1617w
DH26 007362 782 16368
DH27 007560 798 16588
DH30 007716 gl 16758
DH2I 010050 564 933 1691w
DH32 0102% §47 S88 1713s
DH33 010463 532 17378
DH34 010662 827 1753s
DH3S 011035 847 918 1777
DH3E D11232 862 879 1799s
DH3? 011370 899 1816
DH4O 011607 %6 18418
D442 014410 97 985 1012 21698
DH4S 014471 392 998 1005 1019 1026 1033 1040 1054

_ 1096 1103 1110 1117 1138 2173
OHZY 014603 1047 1124 1131 21938
DIGB = 00ODOY 22768
CISk ~ 054566 1915 3816 3860 4436 4576 Y4606 4755 4BO4s

S403¢ 5506 5554%# 5767 5791 5929 £083 6137
7148 7650 7864 7565% Bli4 BI6Ss 861%

UISPLA 001142 S1ls 2625+ BE4ls BE4Y2+
SISPRE 000174 4888 2625
ELY = 100000 22518
Dle4 = OCO0Z0 22788

1063

1061

T

&
]
1
1l
39

1070

1068

4958#
6255

1077

1075

S178
5303#

1084

1082

s208
6304

SEGQ 0213

1081

1089

S3S4
7033



HO1
CoRIMBO RPOM4/S.6 DSKLS CTRLR2Z MACYL1l 30(1046) 10-NOV-77 11:48 PAGE 2l&
CIRIMB.PL2 10-NOV=-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS SEG 0214

OMC = 000001 23lls 2906 2956 3806 3954 4107 4149 7227 7250 7500 7703 7844 7850
gggg 7987 7930 8004 8007 8041 8051 8067 8207 8359 8362 8371 e3ge2

DPR = 000400 ec8es 6700 6703 6750
DRY = 000230 cegls 6700 6708 6745
pSTY 015036 1892 2S0Ss 3984# 4|S52% 4282
DSWR = 177570 4878 S1l 2625
DSl 015054 1870 1873 1885 1888 1895 1905 1308 1912 1928 25128 3982# 41S0% 4280+#

6698 6703 6708 6745 6750
DT 015056 25138
CTAGRF 055572 gle8s
DTE = 010000 2304s 0 4148 4278
DTSY = 001000 2319 869 794¢2 7946
DTl 011764 522 b4l 648 18638
DTl 012026 630 1870
DT14 012046 bbl 1873s
DT1S 012070 670 18768
DT16 012100 681 187848
DT17 0i2116 A iesls
DT2 012000 18658
DT20 012136 2C? 18858
D72l 012156 718 18888
oTee 0lelz2 73S 749 1890+
DT24 0la204 764 7?77 1832s
DI12k 012224 730 18958
D127 Clza24e 805 1898s
D13 012012 610 617 18674
DY30 O0l2e64 818 1901s
D131 012302 573 S81 348 956 130Ss
DT3¢ 012324 SS?7 5398 1308%
0133 012350 540 1312
DT34 012372 83S 1915s
0735 Qladle 8sy 926 19188
136 0la434 869 886 19218
DT137 gla4se 909 19248

DT44 014702 993 999 1006 1020 1027 1034 1041 1058 1062 1068 1076 1083 1090

1097 1104 1111 1118 1139 2209%s

ECORTA 050456 73098 73Sl 7S01% 7S56# 7558« 7984s 798ke 8001+ 8003+« 8044+« 8048+ 8060» 804+
CH = 000100 22988 S016 S61M 6l 636

ECI = 004000 23988 3905 4ell 6851 6932 7096
ECORR_ 0S110¢ 4857 S009 SYSY 5607 6037 6189 £35S 7496s

4

ECe 015064 é?ég éggi 18924 2Sles “129¢ <6933 ~8523 S00S 5295 5450 £603 1=y 6033

EMTvEC= 00 4878 2625« 2658+ 26BEe
Ml 002136 ¥4 11Sls
EMLL 0802307 bee 635 780 117s
EMIY 002342 653 1175
EMic 00e23k2 131 11788
EvlE C0z2432 67S 11858
EML?7 Ce-el eBet llees



101
CSRJHBO, RPOM-5-5 DSKLS CTRLR2 MACY11 30(1046) 10-NOV-?7 11:48 PAGE 217
CZRINB. P12 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS SEG 0218
EM2 00222}l S30 545 S62 11608
EncO 002477 699 11928
EM21 002520 712 1195#
EMee 0Jesu4e 723 1198»

003143 755 12458
EMES 003236 768 1255
EM30 003276 811 lebls
EM3] 003420 824 12758
EM32 003543 841 1290%
EM33 pO4032 861 1323
EM34 004104 874 13308
EM3S 0041?77 893 1340s
EM36 004478 916 137Ss
EM3? 004664 936 1395
EM40 004752 363 14048
EM42 012744 977 1998%»
EM43 013027 98Y 2008s
EMuY 013073 991 2016
EMUS 013130 997 20ec2es
EMYE 013157 1004 2027
EMY7 013206 1011 2032
EMSO 013243 1018 2038#s
gEMS] 01330, 1025 204Ss
EMS2 013322 1032 20438
EMS3 013362 1033 20568
EMSY 013422 1046 2063
EMSE 013461 10683 2070%
EMSH 013474 1060 2073
EMS? 013S!1 1067 20778
EME 002250 586 604 11648
EMB0 013540 1074 2082
EMB] 013627 1081 20983s
EME2 013677 1088 210ls
EMB3 013754 1095 2110s
EMEM 014032 1102 21198
EMES 014066 1109 2125s
EMBE 014150 1116 21358
EM&7 0l4222 1123 2i43s
EM70 014307 1130 21538

] 8 

-ERFLGS O0lSled 25348 3847+ 3856 3868 392S#* 4078#% 4230 4425% 4430 Y524 # 4535 4S69% HE6T#

S # S4e3x 439 478+ * * ! 2 23ggog! goaa 6062+ 6158# 6174 6227*% 6324+ 6340 6391 % 5888 7098+# 7109 7769
1 i

ERHOGP 056030 8229% 82928 8470»
ERHEAD 0S6024 8227# 82688 BY4 3
ERPOS 0s110C 74928 74984+ 7514
ERR = 040000 ccBts 3982 4180 4280
ERRVEC= 000004 4878 2625# 2660# 26672 2688+ 8641%

ERUNIT Oooacs 76038 7610
e 2945 3862* 3867% 4026 4178 4306 6881# 6887
v

ERWORD 05277 7D 082770 18e5 186 1305 1908 « 5313, 285 %I g%se, gilB, 3%, gesie eears



CSRJHBO,RPOM/S6 DSKLS _CTRLRR
CZRIHB. P12

ER1L 015034

ER2 015040
ER3 015046
EXT] = 000001
EXTIO = 200010
EXTe = 002
ExXT20 = 000020
EXTY = 00000
EXT40 = 40

EQD 02417
€11
El12 025732
EN4 030436
FEN = 000200
FER =

FILLEC 0S1254

IRST 0173
FMY2e = 01000C

FNWHORD 056046
FORMARY 0S4232
FOouY gse0Se
FSYNER 0OS60e22
FLTRBL Q015150
GCRC 0se016
GECC! 0S0%s0

GECCe pso4e?

oNS = fxBEes

GO = 000001
GRV = 000010
GTSWR = 104406
HROTMP 0S0S02

HARDER 0SD474

HCCRCE 047574
HCE = 0002C0
HC] = 0020900
HCPC = D004
HOESYN (056032
HOMSYN 0OS4S6Y
HERDER 054540

DGHP (OScobM4
HEDSYN (0S26E66

10-NOV-77 11:09

1870
4685

MRCY11 30C1048)

1873
4844

25068
2509s

JO1
11:48 PRAGE 218

CROSS REFERENCE TARBLE -~ USER SYMBOLS

1885
4936

10-NOV-77

1895 1905
S0i6 5287

5221 5367

3887 3905
4636 4659
5261 5311
5893 53960
£932 7052
Si00% 5590%

5103 5693
4484 4SM1
5293 8377#%
BIB3 B277%
448S% 4545
§735 5753

2640 2649
2883 2885
7588 7590
7251 7706

4932% 5084#

4932 sog4

7178 7180

7196 7199

79504

1908 1912 1918
S441 SS34 Sely4

5519 €803 5942

4041 4059 4194
4709 4786 4818
5385 S417 g461
5998 6044 6119
7096 7e2l
83234

82388 84S0 845s
4561 4628% 4691
s448 sceg# Se01
6349 73138 7349
4562 46e9x N779#

5813% 59S53% bll2#

2673 2683 2686
2895 2898 3196
7592 7594 759%
8210

S229% 5376» 5527»

ce29 5376 5527

1928
see9

25048
6024

3980%
6176

75468

4367
4372

5625
6285

Y14ge

6196

6110

6110

SEG 0218

4278+
e342

4422
sQ9s
s701
6373

S08S#
5875

S231#
7549»

€791
6531

6276%

6276



CZRJHBO,RPO4/S-6 DSKLS CTRLR2
CZRIHB. P12 10-NOV-77 11:09

HT = 000011 4yg7s
IARE = 002000 2302
IE = 000100 22628
ILF = D000O0I 22928
ILLEGL 015212 25864
ILR = 22338
IGTVEC= 000020 Ng?7s
IR = 1 22428
IXE = 004000 23828
100 024152 29788
102 024256 30158
103 024352 30348
109 024452 30568
105 024552 30788
106 024652 3101w
107 0247 3123
114 026124 3310s
115 026 336Ss
116 026470 34078
124 027054 3500s
KEY1 0S2654 25#

bB834#
KEY2 052656 3826#

683S#
KIPARO= 172340 509s
KIPARI= 172342 509
KIPRR2= 172344 S09s
KIPAR3= 172346 5098
KIPARM= 172350 509s
KIPARS= 172352 509¢
KIPARG= 17236M 5098
KIPRR?= 172356 5098
K1PDRO= 172300 5098
KIPORl= 172302 509s
KIPDR2= 172304 509
KIPDR3= 172306 509s
KIPDRY4= 172310 5098
KIPDRS= 17232 509s
KIPDRE= 172314 5098
KIPDR7= 172316 509s
LA 015066 26178
LRD O4E 744 6532+
LERR 526 65758
LF = 000012 4878

LST = o284s
LSTI4R 026154 3306
LETISA 026356 3359
LETIBR 026 3339
L00 024146 29768
L02 024254 30138
L03 024346 3030s
LOY 02444y 30538
L0OS 024542 3073
L O 024644 3097s
L3 024742 31i8s
Lio 025076 3lbes

8641

3457

2b25#
4139

2984

3891#
6913

6914#%

3983#
66364
6581%
8641

3319
33778
34238

MRCY11l 30(1046)
CROSS REFERENCE TRBLE -~ USER SYMBOLS

3484

Y144

YO4S*»

705S#
4046

7056+

4151#
6640
6604

KOl
10-NOV-77 11:48 PRAGE 219

3731 3756 3763 6420

4276

H4640» 4790#* 4945x S24es
77264
H4eM41# 4791 # H34E R S243x
7727%

4oB81#*

6445

£389*

6390*

SS40*

SS4lx

S8a4#

S825#

S964

5G65#

6123

6la4#

SEG 0217

6289+#

6290%



LO1
CZRIHBO.RPOM/S.6 DSKLS CTRLR2 MACY1l 30(1046) 10-NOV-77 11:48 PRGE 220ROa5 B Rav3,C 11+ he 2822 ReraRENCE ThBLE S S 2°USER “SVRBOLS
il 025542 32128
C12 052670 3546
C13 026002 35778
C14 056120 33088 23318
Cis 056350 33618 3374
Clb 056460 39018 3420
L2l 026652 4578
L5 056336 34794
56 057164 Je23s
21 057264 36978
L34 057570 38738
L3 %504 38938
C36 057620 36268
L340 057734 3064s
C91 030036 36368
42 030146 35098
C43 6o 37288
o 030372 37638
[4s 030514 37868
RAKECY 050336 & 3806 7243
MASK 045524 ES79s 5578% 6E94¥ 6595 6596% 6599 6600 B6OL¥
MCLK = 000062 23128 3955 3396 3358 3959 wig8 4109 411l

€388 5883 7557 538 7535 7536 7846 7847
7896 8041 B80S 8362 ©373 8359 @561 8562

MCPE = 020000 23668
MHS = 001000 23808
MI1D 050226 $323% 7230w
MIDOLE 020553 75748
MINX = 0DDOGY 55138 7704 7705 8208 8209 @54l 8542
MMVEC = 000250 098
MOL ~ = 010000 23868 2893 289
MPE = 000900 55098
MR 015062 1821 25118 3981% 4149% 4279#
MRD = 00030 23ice 5377 7a2 7990 7999 8007

2tk Z 093858 83738 3955 3956 3968 3969 4108 4109 412l3TcK = s
Saco’ @81 9979 BOWl B3bi B36e B534 8535
@561 8562 8579 B580 8592 8593

MWR = DOOONO 23168 BD4S B0S8 8364 B3I7G
MXF = DC1000 5346 3488 3500 3504
NCODE _ 0S0466 S92 de2 W7e 433 s083 S8 55 S5

| )

NCOUNT 0SOM70 YIBSH 4sger 4776x 493le S0BI+ S228s SIS SG26r
| } *

NEC = 010000 5308s 3208 3217 3251 3288 3798 7612
NEM = 004000 S5u7e
NHS = 002000 55818
NOPERA 015150 55698
NOSYNC 053784 §238% 7774 78288 7912 7940 BEd1#

NOUNIT D1E114 28378 2760% 2796 2803 20835% 6480
NO 053716 53578 S%8is
NUNIT DIS116 2659y 2803% 2804+
N1l 022570 5206 Soecs
Y 058726 3940 30568
M1 0S8 156 3519 3517

4257

8537

s810

S8i0#

4258
8541

5950

S950#

784S
8s4e

6109

6109%

SEQ Ogele

307
7979

8581

7847

8558

6275

627S#



CZRIHBO,RPO4/5.6 OSKLS CTRLR2
CZRIHB.P12

N36 027660
oYL = 100000
OF 015042
OFREV = 000200
OFSETC 015002
OF 100 = 000004
0F200 = DOOO10

§£§§0 : gggggéOF800 = 90
OPERSE 044704
oPI = 020000
OR = 000200
oUT 052734
000 024220
010 Ges| 14
621 026670
043 030310
043 g30414

Py = 508023
PCJSR 015132

PGE = 002000
PIE1 = 100000
PIEID = D00i00
PIEIl = DODOY0
PIEI2 = 000020
PIEI3 = 00OCIO
PIEIN = DOOOOM

pIELS £ 983834
PIEIE = 040000
PIEIS = 020000
PIE2 = OM0000
PIE20 = 010000
PIE2] = OO4GG0
PlES2 = DB2000
PIE23 = 001000
PIESY = 000400
PIESS = DOO200
PIESH = 000100
PIES? = 0OODNO

PIESS = B280:n
PIE3 = 020000
PIE30 = DOOOOY
PIE3l = 000002
PIE32 = 000001
PIEY = 010000
PIES = 004000
PIEE = 002000
PIE? = 001000
PIEB = DOO400

10-NOV-77 11:09

3625
2435
2507
23568

3637

190] 1908 1912
7496% 7997% 7700+

7434

7366

MO1
MACY1l 300i0Me) 10-NOV-77 11:48 PRGE 221

CROSS REFERENCE TRBLE -- USER SYMBOLS

1 2543
1x B204#*

6b72%
8205#»

6673% 6727% 6728% 7080+

SEQ 0219

70814+



NO1
CZRJIHBO, RPO4/S/6 DIKLS CTRLR2 MACY1l 30(1046) 10-NOV-?7 11:48 PAGE 22
CZRINB. P12 10-NOV-77 11:09 CROSS REFERENCE TABLE -- USER SYMBOLS

PIE9 = 72848
PIP = 020000 2287s
PIRQ = 177772 4878
PIRQVE= 000240 487
PXRCK 015206 2584 2908
PLU = 020000 23848
POSITI 0S0472 1918 1924 4481 # 4625% Y4775% 4930% S08a# See7x S374% 5525*

6108# He74e 73248 7459 7508 7513#% 7514 7516 7547%
PRE = 000020 e43le
PROG = 001000 2283 6639
PRO = 000000 4878
PRI = 000040 4g7s
PR2 = 000100 4878
PR3 = 000140 yezs
PR4 = 000200 467
PRS = 000240 4878
PR6 = 000300 4878

7 = 000340 4978
PS = 77?76 4373 cbcB# 370ex 3729% 3754#% 64194 Y4 » 6463% 6525%
PSEL = 002000 ecbbt 3420 3654 3659
PSU = 1 auces
PSK = 177776 4yg7s
PUTREG OM5S46M 3857 3935 4088 4240 4684 4723 4guy3 4883 4995 S015

S440 S4?77?7 §593 S6l1l S6M1 c868 €305 6023 6061 6175
6361 6392 6426 6431 6453 65604 6674 6729 7108 7458

PWRVEC= 000024 487s 2625# Bo4cH
P12 D 73408 7388% 7389+# 7418
P22 050510 73418 739%:# 7397#% 7423
P24 0sGs1e 73428 7404% 740S#* 742y
P3 0SosSOM 7339. 7379% 7380% 7417
R& 000200 4938 7596
RCOM 057170 8604 8E09%
RCYL 0S2754 768018 7836% 7876
ROCHR = 104410 8641 BEYes
RUHEARD 052772 7722 78368
ROLIN = 104M]] 8642s
RDOCT = 104412 2649 6531 6534 7877 7590 gbues
ROV = ecb3s 3731 b420 B43e 6448 667 6685 6730
READ 0c3SeM 7863 7868 7877 7879 7881 7883 788S 793S 7939 79728
READART 01IS174 2579
RERDIN 015210 258<s
RECALYI 015154 2571
REDATA 057172 78S 86088
REFOR CiS17% 2c80s 3908 4666 4825 9977 5268 §422 §57¢% 5850 0S
REGADR 045530 1863 838 1901 207 2209 eell e’l3x QY7 2974 3010+

# 115 31655+ c00¥ 23b# 3285+ 330S» 3358 33963 3450+
354448 O« 360c# 3629+ 365]x 367 3% 3699% 3721+ 3747"# 3795+
32760 6580 7168+ 7179 7189% 7200#% 7ehln

REGSKH] DBlGlE 86428
REINTC 0Dlb2bu 25948 esl3 2920# 2933 2939 3900 3978 4003 4:60 Y164+

4300 y§s?7 4558 YSHlw 4562w ugEy 4565 457S 4655 ¥4731
5053 §159 5160 Sig3+ Sle4+# Slbb S167 S177 5257 €330
SH49 §748 §749 8752+ S7S23s >SS 5756 €766 5839 sSl!

- 6234 e312 6398 6847 6328 vlee 7147
RE_ERS (iSie0 25738
PESVEC= 0000I0 4

S672x

8617

S809+#

sege
b226
75ee

862s

6323
30S0#
3497%»
4180#%

4289
4830
o48S
6069

SEG 0220

5949%

S324
6341

3070+
3520+
4308+#

4293#

4968

5Se4
6148



BO2
CZRJHBO RPO4-5-6 DSKLS CTRLR2 MACYll 30(1046) 10-NOV-77 11:48 PRGE 223

HB.A12 10-NOV-77 11:09 CROSS REFERENCE TABLE -- USER SYMBOLS SEG 8221

RETCL 015204 25838
RHAS 014774 24778 2708 723 3279 3788
RHBA 014752 24688 3304 357 3397 3838% 3902% 40SE* 4208% 4Yi17% 4S0B% 4ESSH 4YBLIYE 4968

015 Sig3% 5287s BNis BS64s 5639 539 S9x el4Gx 3120 6BN7s 8928 7093 7218

RHcA. 014730 54708 §3qa; 3307% 40BL¥ 4213% 4423% 4526¥ 4YBL3I* 4B22¥ 4976% S5127# S265E S421s
Ss72s 5717 Sg47# pO02¢ 6I56¥ 6320% BBSYs 6935% 7085 7222% 7247%

RMCC G15014 298Se BS63 7257 726l
RMCS1 0.4756 24708 08» 2317¢ @371 3210 324y 37 w43 3uzs 360l 3628 3esq 2672

3698 720 3746 784 3932 4085 4237 U419 BBSH 7216k 7228 7249k 7261s
) 7574 81 7592 7706% B2i0#

RHCS2 014754 29698 2695 2724 2766% 2969% 300S# 3022* 304S¥ 306S* 3089 3110 3146 31B4s

3199 3231 3235 32e8% 3272 3284 3300% 3353% 3393 394Gk 3473« 3493% 349
3516+ 3519 3833« 3643 36pS* 3569 3592+ 3536 3615 3613 3e4b* 3eShbs 3668+
3678% 3639% 3718 3744x 3777% 3781 3794 3BY6* 66SE 7220%

RHCS3 015016 2489 3150
RHCB_ 014746 24668 2662 7578
RHDST 014782 24728 3840% 3303¢ 40S7* 4209% 4Y18s 4519% 4ESEx 4BI7¥ 4971¥ S5120% S5260% SH1bs

Sse7# 5710« 5g42¢ 5937% e6ISis 6315+ HBSO* 6931x 7090% 7219% 724Bs
RMDS! 015000 24798 BBSEH
RHCT 015002 248Qs 2767 2769 2773 2775 2778 2780 2783 28BS4 2859 2861 286M 2866

289 2871 2887 2883
RHECL 015006 29828 7459
RHEC2 015010 24838 2983 3153 4129 7453
QHER] 014760 247is 2727 BES? 7led 7168 7174 7179 7186 7189 7194 7200
RHE 014764 24738
RHER3 014772 24768
RHLA 015012 24848
RHMP 014776 24788 230es 29%6s 3806 3953 4106 4704k 4705k 530k 5307« Sagas SOAGx 7227

7250% 7499 7703« 7704 7705¢ 7842 810e 8207% 8208 8209 9358 BS30
PHOF 014766 24748 3g4is 3905 4OS9# Y2llx Yu22s 4526« 4ESQs 4BIBE 4972% 5126% S2BI¥ S417#

5Se8# 57lbs 5843 5938 6IS2% B3I6* 6BSI¥ 6932% 703e 7221w
RHSN 015004 gusis g5y 2geb 2geg

QHWC 619750 24678 2912 2926 947 3009 3026 3049 3069 3093 3114 3837% 3901% 3913

3992 40268 40SSe» 4067 Hi59 4IBC H207% 42019 4288 4308 44l6¥ 4S06¥ 4654«
48i3s 4967 5i07# S52SEs S412¢ 5563 5697 S5838% 5993 Bl47s B311*¥ 6561 6563
6BYe* B9o7E 2091 70179

FHZC 017334 26018 26N6x 2682% 2694 3148 3493 3514 3591 3BI4 4134 426§
PHZO0CK 02072C 26448
RKEYI 052760 78038 7838#¢ 7880
RKEYe 052762 78048 7839 7882
RMR__ = 0D0O00Y 22948
RNCTR: 055630 82028 B2l2x B214#
NG 057166 86038 B608#
RNWAT1 055710 82128
RPTRP1 D44214 6417 6430w
RPTRP2 Q44320 BY42 E4528
RPVEC 014744 24578 2p29% 3J4S4 34SS 3ueus 3725 3726# 3738¢ 3750 3IPS1% 3I770* 6416 BY4I

7588 7591 7534 Be32s
RPVECT 057302 2625 BE0s 8632
RSETR 05275 78028 7837% 7878
REYNC 062752 4dge 4382 4389 7800 7867 7672 7910 7922 7938 749 G422 @426 8T

RTH 021356 2683 686N
PUNCTR 0S250€ 76938 7708 7709s
PUNWHAT (E2Stt 7708



coe
CoRJHBO,RPO4/S-6 DSKLS CTRLRE MRCY11l 30(1046) 10-NOV-77 11:48 PQGE 224
CZRINB. P12 10-NOV-?7 11:09 CROSS REFERENCE TRBLE ~-- USER SYMBOLS SEG QOeze

R1l D2sseN 3207s
R1S 026350 3369 3373s
R16 026520 341S 3419
R4y 30440 3766 770n
SAVDY 181 Sg 68 8 _
ggggz g gw 2511. -923‘ 33i¢c 3991 4066 4158 4218 4ee?7 e8les

SC = 160638 eeggo 5%33 3979 4086 $4i47 4238 4275
SCOP1 = 10M+13 6605 sy
SCRC 0sS6100 83488 8355
SCyL 056070 8344s B83S1# g432
SC1 H 0188 2358s
SC10 = 10 23618
SCe = 000200 23598
SC20 = 00 2362
SCY = 000400 23608
SERARCH 0S6716 7ee9 7718 8220 8529
SECGRP 054470 4338 4471 5072 Sekbe 81584 8357 _
SECCTR 052652 3824# geee& 4043» 46 38#% 4639# 4788#% 4789 4943 YUY ¥ S240% SeYls 5387#% 5388+

£S36+ S39% S822# S823# S962#* 5963 6lal* bl2c# 6287# 6288%* 6832% 6833 6911#
69]12x 7053# 7054+* 7712 77258

SECTR 056714 8S27s 8529 8s31
SEECOM 015200 2sS8ls 7249
SEGPER (056020 8225#* 82438 B3%4# 840S*
SELECT 015120 2531s 2b18# 2620% o648 2807 2822 6470
SELTST 022622 2742 28074
SERCH 015162 25748
SETCK1 031334 39328

TC 032030 408S#
SETCK3 032554 42378
SET 47446 70368
SILOTB 054566 Bl64s
SKEY] 056074 83468 83C3*
SKEYe 056076 83478 8354#
SK1 = 0000 24348
SN 015060 25148
SND 1 020e62 2635 264ls
SRO = 177572 509
SR} = 177574 S09s
Sp2 = 177576 S09s
SR3 = 172516 S09s
SSECTR 0S6072 834Ss 8352+
SSYN 0Se6s2 7719# 77348 7873x
Ss1 033134 43378 4461
SS10 033302 4330% 4391 4393 4453x
§Sile 033332 4331#% 44068 YYySys#
€c13 033340 4332% 44070 Y4SS»
Sciy 033346 4333% 44088 Y456%
SS1S 06 4334% 44184 YyS7%
sse 033572 44593
Ss2 033162 43264 43S1s HYY4Gx
sS4 032166 $327% 43524 H4S0#
11 033172 4328+ 433 H4E1%
14 033220 4329% 43688 H4G2%
SYACK = 001000 487s 262s 2657 2693 2902 2956 2976 3007 30e4 3047 3067 3091 3l1i2

3162 3197 3233 3270 3302 33sS 3398 3447 3479 343S 3517 3541 3567



CZRIHBO, RPO4/5-6 DSKLS CTRLRZ
CZRIMB. P12 10-NOV-77 11:09

3594
4317
b246

START 017362 2619
STRRTA 017604 26288
STKLMT= 177774 4879
SWR 001140 Sils

8b4cos
SWREG 000176 458
SWO0_ = 000001 4g7s
SWO0 = 000001 4g74s
Swol = 02 4878
SW02 = 000004 4878
SWG3 = 000010 4878
SWO4 = 000020 4g7s
SWOS = 40 4874
SW6 = 000100 4878
SW0?7 = 00 4878
SWO8 = 00 4874
SWO0S = 001000 487
SWl = 000002 487
SWi0 = 002000 4g7s
SWil = 004000 4g7s
SWi2 = 010000 ug7e
SWi3 = 020000 NB78
SWl4 = 040000 4874
SWiS = 100000 Yg7e
SW2~ = 00000 4874
SW3 = 000010 4g7s
Sw4 = 000020 4878
SWS = DOOOM0 4878
SW6 = 000100 4878
SW?7 = 200 4Yg87s
SW8 = 000M00 4878
8W9 = 001000 4878
511 025520 32044
§12 025654 30398

027614 36248
TAGDTE 015146 25584#
TBITVE= 000014 4874
I0F = 000040 23768
TESDTE 015144 25548
TESTRD 044702 65228
TIMCNY (O46334 b42el
TIMOT = 000004 29608
TVVEC = 000060 4878
TMPILL 015140 25488
TOLGAP (055574 3817
TCTALA 01513€ 2648
TPVEC = DOOOEH 4878
TRAPVE= 000034 4878
TRE = 040000 22698
TRK 052622 77 144
TRF1 = 004000 23638
TRV10 = 040000 23664
TRve = 010000 23648

MACYL11 30(1046)

3879

6638

2644
2671

D02
11:48 PRGE 225

CROSS REFERENCE TRBLE -- USER SYMBOLS

3648
4597

6438

2643

2643

6896

2721

44E9

4077%

b765#
2974x

3859
8169
2735%

3605

10-NOV=-?77

3670 3696
4746 4902

2644 267!

8641

2740

H4229% 6SH7%

6775 6781
2989+ 3159

3865

3186 3202

3620 3632

378
5070

272l

7887

3160%

3237

39
-

3753
5199

2740

8416

3170+

3622

Y147

3779
5348

3877

BE41 x

4e
-

S

3806
5497

6638 6834 7444

4038
59ee

7446

SEQ 02e3

4190
eoel

8641+



EQ2
CZRIHBO,RPO4/5/& DSKLS CTRLR2 MACYLl 30(1046) 10-NOV-77 11:48 SAGE 226
CZRIHB. P12 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS SEG 0224

TRK20 = 100000 2367
TRKY = 020000 23658
TRP g21316 2680 26848
TRTVEC= 00001Y 4874
TSECC 0i1Si14e 25508 H4B0® 4e24® 4774% 4929x% S0B1* S226% S373% SS24x Sep71x SB808% S48+ 6107+«

6273% 6539 Bl11 8610 8620 Be41l%
TSECCG 0SO4e4 gg:?l 73198 7437 7980 7992 7997 8009 80s2 80e8 B8113% Bloex B612% Bb22#

%

TSTNM 017330 1863 1865 1867 1870 1873 1876 1878 1881 1885 1888 1890 1892 189S
1898 1901 1905 1908 1912 1915 1918 1921 1324 19e8 2207 2209 eell
25978 2658% 2694® 2707% 2892% 2903 2956% 2969% 300S* 3022 304S® 3065 3089*
3110% 3146% 3184% 3231% 3268% 3300% 3353% 2393% 344S* 3473% 3493% 3IS|4x 3539»
356S5% 3SS1# 361S5# 3646# 3668% 3694 3718% 3I744# 3777% 3806* 3B14x 3884Ys 4039x
Y191% 4318% H471® 4E9Ix 474B# 4904#® S072% S201% S5347% S499x Spb2x S784# 5923s
e0B82* H248* B413® 6438B% 6526

JST1 021034 cb49 26578 6497
ISTIO 024046 23564
IST11 024102 2369
ISTl2 024206 300Ss
ISTI3 024300 3019 3022
ISTI4 024376 3041 30458
ISTIS 02447y 3061 306Ss
ISTI6 024576 308S 3089
IST17 024674 3106 3110
75712 021372 2633
IST20 024776 3130 31468
IS121 025122 3184s
IST22 025606 3225 3231
IST23 025734 325 32688
I5T24 026054 3291 3300
IST12S 026254 3319 3353
IST26 Q26414 3375 3393
IS127? 026566 3421 3445
TST3 021450 2694 2707s
IST30 026676 34738
TST31 026774 3487 34934
15132 027104 3493 3507 3514s
IST33 027220 3S14 3531 3539
TST34 027324 3557 356Ss
TST3S 027430 3583 3591
IST36 027544 3531 3608 3t1Ss

TST37 027670 3635 3636 36468
TSTY 021522 e’le 2718s

IST80 027772 3662 36688

TST41 030074 3684 3694s
IST42 030202 3712 3718
TST43 030316 37448
TETHY 030446 37778
TST4S 030566 3801 3806+
TST46 030622 38i2s
TET4? 0311SM 3814 3859 3880 3883

T157S 022636 2808 28lls 6478 6488
TSTSO0 031646 3938 4038
T1S7151 032372 4032 4190s
TETE2 023032 4ey3 43178
TEYEZ (023elE 4431 4461 44698



FO2
CZRJHBO,RPO4~-S.-6 DSKLS CTRLR2 MARCY1l 30(1046) 10-NOV-77 11:48 PAGE 227
CZRINB. P12 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS SEG Cees

TSTSH 034234 9637 4580 45974
TSISS 0Q347Se 4684 4735 474648
ISTSE 035476 4843 4894 4902+
75157 36240 493S S0S7 5070
1576 023342 2892
ISTE0 Q36664 s138 si8e 5199s
TSTel Q37402 5286 S334 S3454
ISls2 Q40126 S440 5489 S4a74s
IST63 040670 5593 S660H
TSTed 0O41314 S7e8 5771 5783#
TST6S 3 5868 5915 5922
ISTeb Q42566 6023 6073 60818
ISTE7 Q43344 6175 6238 6246s
1577 023704 2894 2902
TST?0 Q44122 6341 6402 b4l

TST71 Q4Me3d 6429 6433 6437s
IST72 044330 64S1 64618

TINO = 000071 26588 26948 27078 28928 29038 29568 29698 300Ss 30228 304Ss 30658 30898 3110s

43188 4471® 4599% 474Bs 4S04s 5072« S201s 53478 S499s Sebas S7848 59238 6082

TUF = 000100 23774

¥¥PDS = ?85382 gggg. 279S 853 6465 6467 6476 6497 ge4es
TYPE = 104401 2638 2639 2640 cb49 2673 €683 2686 2723 2746 2787 2789 2791 2793

2852 2854 c8sl 2883 288s 2895 2898 3196 ' 3308 4062 Y214 Yyer

TYPOC = 104402 2676 2790 2854 6527 6529 7575 7589 7593 759S 7597 8631 B6Y! Bb4as
TYPON = 104404 ge4cs
TYPOS = 104403 86428
T.SCOP Q45746 66388 Bb42

UN 021440 2695% 26978
UNIT gisile 25268 26Sl® 2802% 2808% 2817 2834+ 2836 2852 464 ey82 £487+ BBLL
UNITS 015072 252Ss 2754 2758 280e 2829 6483
UNITSL 0iS1ee 25328 2b52% 2803
UNLORD 0iS1Se 25708

Hgé : 8200 538%: 3521l 3528 3547 3554 3599
usl = 000001 ce36s 3217 3251 373 3277 3288 3573 3580 3782 3786 3r98
use = 000002 22378 3217 3251 3c’3 3277 3288 3573 3580 3782 3786 3798
Us4 = 000004 cc38s 3217 3251 3273 3277 3288 3573 3580 3782 3786 3798
UWr = 300010 2430
ull 025476 3187 3197
YUF = 000002 c429s
vU30 = 010000 2383s
VY = D00100 22808 2920 6699
WAIT.T 046336 67678 Bb42
W& = 104415 86428 - - -

C 015024 éggé 2498s 2914 3977 4019 4068 H4137% Y1422 Yivl 4220 4268+ YeTer <4299

ACE = 040000 2cs0os
WC = 0C20~0 2297
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WCRC 0OS4550 3831 38936 4050 4646 4796 4951 se48 5395 S546 830 5970 6129 £29s
6840 63920 7060 7884 glels

WCU = 000001 2371s
WCYL 056006 4194x 4201 4404# M411 44yq4yx 4501 5095* Sl102 5685% 5692 8234
WECC1 0S5566 1915 4541 Slu4e §731 glebs
WECC2 055570 1915 4545 5146 5735 5979 £982% 5983% Bl67#
WKEYl 0Se012 4197&% N407® 44G7® B5098% S6B88% 8236w
WKEY2 0S6014 4198% 4408% 4498% S099% SbBIx 8237
WL = 004000 2303
WORD 053s60 gg?gl gggz; 7876% 7878% 7880% 7882 7884% 7934® 7938% 79668 797S# 7988% BO0OS+e

] *

WRCHDA 047022 69108
WRCHDT 015166 25768 6855
WRCHEK 015164 25758 6936
WRCHHD 046510 68318
WRDATA 0S4236 7780 809%s 8321
WRFROM 01Se20 2593s 2927 €933 2940 3993 3997% 4020 4056 4138 4143 4208 4269 4273

4346 4372 4373 Y417 4435 4507 4708 4730 4863 4yg78* 4889 5025 SO4]1+#
sose 5108 8310 5329 s460 SY76* SHBY SeeY4 Se40* S648 5698 5892 s3910

WRHERD (056102 8232 8351s
WRIDAT BI1S17C 25778 38493 4062
WRIFOR 015172 25788 4214 4419 4522 5123 5713 7215
WRITE 054016 787" 7909 8037 elIS Blee BleB 8132 613 8393 B419 8434 BY48 BYE2

WRL = DO4000 2285
WRU _ = 000400 23798
WSECTR 0SBO010 §196% 44O0B* 4496* 5097% SEB7¢ 8217 8235°
WSSYNC 054536 81598
WSU = 000004 23738
WTRK 055744 6213 8223
WWORD 0534014 7698 7902 7906 7910 7918 7923 7928 B8032s 6077% Blle 8123 8129 8133

8136 B400 8404 8421 BY3S 8443 8463 B476
X 052660 3828% 3893% 4047* UE43* Y793% 4ou@s G245 5392 5543% 5827% S967# bl2b¥ 6292

6837% 6916% 7094 7Il1l 7728 7772
YE2 022264 2738 27528
X11 025600 3133 3224s
Y 052720 77828
Y11 025172 3192 31958

ZCODE 050500 1925 4487% u4B3ls 4781% 4936% 5088 5233 5380+ SS31% S678% 5815 59SS# Ell4e
6280% 73318 7S510%

ZER = 000400 23188 7519
ZWORDS 0S4234 809Ss 8109
SAUTOE 001134 Sils 2643+ 86Yl
SE0AOR 001122 Gile Ie70 1873 1895 1928 66l 66BBe 66928 705K 6710% B713% 6733% 67Ul

* *

SBODAT 001126 S1ls 1863 1867 1873 1878 1890 1892 1898 1901 1805 1908 2209 2710+
2711 30le* 3018 3038% 3040 3058+ 3060 3082¢ 3084 3i03¢ 3105 3127 3129
3156% 3216% 3217% 3219 3250% 325is 3253 3287# 3288 3290 331l 3313 336b#
3368 3411% 3414 3451 3483 J4B4* 348 3502% 3ISO4* 3S06 3527* 3528+ 3530
3583« 3c54s 3565 3579 3cg0s 3582 3604 360Se 3607 363l b3+ 363+ 3658
653+ 36 3p80% 3681* 3683 3708% 3709 3711 3722 3762% 37B3r IS 3730
3738« 3800 3866% ©£598% bb0O* beO2 b786* BBBE* Z1E4r 71BS 7174s 17 7186+
7187 7IS4s 7i9 7257+ 72Se 7902 79e3r B393 840 g427¢ B8442e B4SHe BY4EIe

| 4

SBEL. CCl2le Sils 864 BBM2
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SCHARC 0603¢2 Sb4lse
SCKSHR 060634 Be4ls Be42
SCMTRG 001100 Slls 2625
$CM1 = 000006 Slls
CMe = 000014 Sils

$CM3 = 000006 Sils
SCM4 = 000 5118
SCNTLC 0614 g64le
SCNTLG 0614l gb4ls
SCNTLU 061412 ee4ls
SCRLF 001223 Sils 2793 6530 8641 8e4e
$0BLK 060076 8b4ls
SOORGN O44656 64978
$OTBL 060066 Bb4ls
SENDRD Q44646 48 64978
SENDCT (O4u461M 64978
SENDMG Q44665 6474 64978
SENULL 044662 B47? =7y
SEOP 044560 2678 a74? 6481 64378
SEOPCT (044606 64978
SERFLG 001133 Slls ggfl # pHO*
SERMAX 0011185 Sils 2S# bY4l#

SERROR 1606 262s 2686 ge4es
SERRPC 001116 Sila 1863 186S 1867 1870 1873 1876 1878 1881 188S 1888 1890 1892

189S 1898 1901 190S 1908 1912 1915 1918 1321 1324 1928 2207 2208
eell 8642+

SERRTB (01226 Slis 8642
SERRTY 061754 Be42s
SERTTL 0O0lll2 Slls b466 e4e8* Bb4o#
SESCAP 001214 Slls 2625% Bb4lx Bb42
SFILLC 0011Se Sils 8641
SFILLS 0011sE Slls 8641
SGDRDR 0C1120 Slls
SGOOAT 00ilgH S5ils 1863 1865 1867 890 1898 1901 1905 1908 1912 2209 2211 2712+

#* * #*

M 3 M S IS L aa H s me R 345» # * * * THR 700
35 1 3;35; g§3 # g§qsi g 3] 3/82# gBSD 3355; 6593+ 6535 6597 6602 6885+

7180% 7190% 7199x 7260% 7872% 7901¥ 73920% 7922% 7949 B392# B403# 8426%»

SGET4Y2 044636
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SGTSWR 060724 ge42
SHO = 000000 467
SHIOCT 061604 g4I HE
SICNT 001104 Slls Be4lx
SILLUP 0&eble c4es
SINTAHG 001135 Slis Be4Yls
SITEMB 001114 Slis Bb4e
LF 00lz2eH Silis 864l Be42

SLPADR 0C1106 Clis 2625% 28ll# 6533&# BS3b BE4]1#
SLPERR 001110 Slis 2625¢ 6528 653S+ Be4l# BBYR2
SMAIL = sesxsss U 262S 2643 BeEY! Be4e
SMNEW 0B143C Be4ls
S$MSWR CEl424 Be4lw
SMXCNT 0S?eel Be4ls
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4 . Y

§:H%§T= 886681 22%%0 et 28928 2902 29698 30058 3022 3045s26938 27078 27188 28l1#s 235
3089 1108 31468 31848 32318 32688 33008 335
35398 S6Ss 3591 361 374
40388 41908 N3178 44e9s 45978 47468 4S0es 507
69228 60818 62468 b4l2s 64378 buble

37448 3777s 3806 38l1es

) 30

: 33938 34458 34738 3493 gg

# 5]99s 53458 S497s SEeCs 57

SOCNT_ 062352 ge42 e

SOVER. DE25au 2ed18
$PASS 001100 Sils 3189 BY”3% B47S 6497% BEYI
SPOWER 062620 86428
SPWRAD 062606 TN
SPWRDN 062446 2625 Be42s
SPWRMG 062602 86428
SPURUP 062520 8642
SQUES 001222 S1Is BE4l BBN2
SROCHR 061176 gb41ls 8642
SRDDEC= #u¥x¥x | 8642
SROLIN 061266 86418 B6Y42
SRDOCT 061446 86428
SRDSZ = 000011 86418
SRE 001160 Sils
SREGD 001162 Sils
SREGL D011eY Sils
SRE 001166 Sila
SREG3 001170 G1ls
SREGY 00i172 Sils
SREGS Gul)74 Eilm
SRTNAD D44660 64378
SR2A = axsexz U 8642
SSAVRE= E#xsis | Be4e
SSAVRE 062616 Be4ce#
$SSCOPE 057370 262s ge4ls
SSETUP= 000117 cbc4s 2625 2643 6497 8641 ge42
$5S1 = 000030 cb2bs
SSTUP = 177777 26248

\'P - .

SSWR = 16777C 4678 48s Sil 26es 2657 2693 2707 2718 egl! 2892 2902 2356 2969
300S 3022 3045 3065 3089 3110 3146 3184 3231 3268 3300 3353 3393

2w OB B o3y 5D 3 & B oZB i)

R v— 5332 329? S660 578 5922 6081 6246 e4ie 6437 6461 6497 8641 8642
WRMK = 4 4l

srines ooisie o SR Bl DI GR84S 3N 39S e BWD S10% 146# # » #

3565% 3591# 3615# 3646* 3668x 3694 3716 3744e 3777+ BMBIe 6497« BbHls
$TKB 001146 Clls 864l
STKCNT 06032¢ 8b41ss
STHINT 060346 2630 2719 7576 ee4ls
STKQEN= 060345 ge4ls
STKGIN 06C330 864l es
STKOQOU 060332 864l ux
$TrEUSR 060334 B4 in

Slls 3838 3839 BEHl#
$TYSFRY DBO41E Be4ls
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$TMPO

STMPL

TMP2
S$TMP3
STMPY
STMPS
$TN =

SYOCAT=

001176

061200

001202
001204

Ce2630
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o

1878

864e
489

eb408
28988
8lEls

MRCY11l 30(1046)
CROSS REFERENCE TRBLE -- USER SYMBOLS

2762%
3738
6B876#%
1878

6775%
1892

6497

4928

2682
3196
Ble2s

10-NQV=-77

2763 2973
3760 3770
6890 b97Y4»
1892 2669%

6779 6781#%
6769% 6770%

698S 7083
2658 2693
29698 3005%
31468 3184s
34458 34738
36158 3635
38068 3812#
4243 43179
Y7468 4748
s201 5286
5728 S771
6238 62468

Bb4ls 8642

S10s Slis
26868 2723
LINT ] b4b6b8
8163 81658

JOe
11:48 PRGE 23

2989
3932
7020%

b42l#

1

3159%
3933

6422

6976%
£977

7184

25254
27891
65348
8168s

3214
4086

447

3c48+
4e37%

6772%

3281#
4238

-Yadd

3454+#
6771s

6782

SEG 0229

3464
Y&rard

6877+
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CHECKR Yg4s 4432 4550 4708 4863 5024 S151 5310 5460 5623 S740 S892 6043 6204 6371
CHECKB 4a4s 3843 3908 4062 4al4 74 4521 4665 482y c71£ 0 N ~ m

n
[
N

n n u
n
N o ~
N

w
n
£ n n u n ~
N
£

COMMEN 469 4878
ENDCOM 472 4878
ERROR 4878 2670 2699 2714 2349 2987 3019 3041 3061 308S 3106 3130 3168 Jee? 3260

3291 3315 3371 3417 3462 3487 3507 3531 3557 3583 3608 3635 3662 3684 712
3736 3768 3801 3870 3873 3937 4008 4029 4090 4181 Ha4l 4309 44yl Y443 4543
4S4?7 4S80 4ys8z2 4687 4695 473S 4737 4846 485S 4894 4896 4998 5007 S019 8057
S0SS SiuY S148 si8e Si84 5289 5297 S334 5336 5443 S4se s489 S491 55396 S60S
S617 Ses3 S655 733 5737 §771 5773 c871 s879 5915 £3817 6026 603S 6073 6075
6178 6187 6199 6238 6240 6344 6353 6365 e402 B404 b42? 6433 B4SY 6682 6689
6693 6706 6711 6714 6734 6742 6748 6753 6787 7127 7129 7183 7158 7170 7181
7191 7201 7eee 7457 7463 7523

ESCRPE 4878
GETPRI] 4878
GETSWR 4678 4878 2643
HCOMPR 484w
HCOMPW 484.
MARKECL 484s 236k 3206
MSG 26568 2657 26%28 2693 c8l0s 2811 28928 2901s 2902 38128 J88es 3883 40378 4038 41898

4130 43178 44688 4469 4Go36s 4597 47458 4746 49018 4902 S0e9s 5070 51988 5199 S344s
S34S S4968 5497 56598 5660 57828 5783 59218 S92 080s 608l 2458 bzckb 1s B412

MUL T S:gg: 6437 b4bls

NEWTST 4878 2657 2693 2707 2718 egll 289¢ 2302 2956 2969 3005 3022 3045 3065 3089
3110 3146 3184 231 3268 3300 3353 3393 3445 3473 3493 3514 3539 3565 3591
36!S 3646 366 3594 3718 3744 3777 3806 381¢ 3883 4038 4190 4317 4469 4597
4746 4902 5070 S199 S34S 5497 5660 5783 5922 6081 6246 pyle 6437 646l

POP 4878 6567 6634 6819 00 7023 7061 7231 7264 7482 7538 7566 7789 7951 8018
8078 8139 8326 848L. 8597 8628 8641 ge42

PUSH 4878 6560 6624 68le 6872 €970 6972 7036 7214 7243 7348 7499 7c4e 7702 7841
7972 8037 8100 20¢ 8356 8530 8610 8e41l 8e4e

REPORT 4g7s
RF ORGC 4848 4S80 4735 489 5057 Si8e 8334 5489 5653 5771 5915 6073 6238 6402
RH70CK 4g4ys 2694 3493 351 35491 3814
SAVE 4848 BbY2
SAVTST 4Ygys 2658 2694 2707 2892 2903 2956 2%9 300S 3022 304S 3065 3089 3110 3146

3184 3231 3c68 3300 3353 3393 3445 3473 3493 3514 3539 3565 3591 3615 3646
3668 3694 3718 3744 3777 3806 3814 3884 4039 4191 4318 Y471 4599 4748 4904
S072 1 S347 5499 Seb2 S784 6923 6082 6248 6413 6438

SCOPE 4878 2657 2693 2707 2718 cBll c8s2 2902 2956 2969 3005 3022 304S 3065 3089
3110 3146 3184 3231 3268 3300 3353 3393 J4NS 3473 3493 3514 3539 3565 3591
3615 3668 3694 3718 3744 3777 3806 38le 3883 4038 4190 4317 4469 4597
4746 4902 S070 5199 8345 s497 S660 §783 sqe2 6081 6246 412 6437 6461l 6497

SETPRI 4878 B64l
SETTRR Bb4es
SETUP 4878 2625
SKIP Y848 4878 2649 2’12 2808 2894 3019 3041 3061 308S 3106 3130 3ez4 258 3291

3319 3375 3421 3487 3507 3531 3557 3583 3608 3635 3636 3662 3684 3712 3801
3859 3880 4431 4461 4537 4684 4843 4995 5138 5286 S440 §593 5728 S868 6023

SLASH 4878
SHMORE 4848 BBMI
SPACE 4874
STARS 478 483 4878 489 s1l ceel ee2e 2e5s 2ese 2657 2683 2707 2718 2w av8e



LO2
8V-77 11:48 PRAGE 234CoRJMBO,RPO4-S.6 DSKLS CTRLR2 MRCYLl1l 30

C E TARBLE -- MACRO NAMES SEQ 0231CoRINB. P12 10-NOV-?7 11:09
10-N
EREN

2811 2840 2849 28s9 2832
3146 3184 3231 3268 3300 3353 3393 344S 3473 3493 >S1Y4 3539 3565 3591 3615
3646 3668 3694 3718 3744 3777 3806 38le 3883 4038 4190 4317 4469 4597 4746
4902 5070 Sig9 8345 S497 S660 5783 5922 6081 6246 e4le 6437 6461 6497 &502
6520 6552 6559 6571 6573 bbll
6826 6828 6864 6871 6904 €906 6944 b
7e4e 7270 za7e 7486 7490 7542 7544 75
7823 7961 7962 8025 8026 808S 8086 81
8602 8630 8634 8641 Bb4e

SWRSU 4878 2625#
TIUMP 484s 2694 3493 3514 3541 3914 3936 4092 4243
TRMTRP BbYCH
TSCLR 484s

TSCLRY 4844
TSCLR2 4848
TSCLR3 484s
TSCLRY 4848
TSCLRS 4848
TYPBIN 4878
TYPDEC 4878 6497 gp4e
TYPNRM 487#
TYPNUM 4878
TYPOCS 487e
TYPOCY 4878 28s4 8641 8642
TYPTXT 4878 2637 2639 2640 2649 2673 2683 2686 2723 2748 2746 2787 2789 2791 2852

28s4 2880 2882 2884 2895 28938 3195 3196 6464 6466 6526 6528 6531 6534 75873
7576 7588 7590 7592 7594 7596

WORTAR Y84#
XRERD 48448
SSCMRE Sllis
SSCHMTM Clls
$SESCR 48748
SSNEWT 4878 2657 2693 2707 2718 e8ll 2832 2902 2956 2969 3005 3022 3045 3065 3089

3110 3146 3184 3231 3268 3300 3353 3393 3445 3473 3493 3514 3539 3565 3591
3615 3646 3668 3694 3718 3744 3777 3806 3812 3883 4038 4190 4317 4469 4597
4746 4902 5070 s199 8345 8497 5660 5783 5322 6081 6246 6412 6437 646l

.EQURT 4678 48?7
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.$TYPD N6TP BbY]

.STYPE 467 B&M]

.$TYPO 4678 Bb42

. RBS. 062630 000

ERRORS DETECTED: O

RMO3: CZRIHB, CZRJIHB. SE9/CRF/SOL /NL : MC : ME : CND=RMO3: C2ZRJHB.P11,CZRIHB. P12
RUN-TIME: 3] 25 2 SECONDS
RUN-TIME RARTIO: 484,59:=8.1
CORE USED: 29K (57 PRGES)
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