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igg 1.0 ABSTRACT
106 THIS DIAGNOSTIC TESTS THE RH11 AND DCL OF AN RPO4.5/6 SUBSYSTEM.
10 ¥r gogs NOT USE THE oséx SURFACE OR ANY 81 NALS FROM THE MDLI.
10 T REQUIRES THAT THE DCL CABLE BE PLUGGED INTG THE MOLI OR
10 BE APPROPIATELY TERMINATED. 1IF THE DISK 1S POWERED UP, IT
11 xg Rsogxneo Tg gsr THE DI?K 10 THS “HERDS UNLOADED™ POSITION.
11 AFTE SUCCESSFUL RUN (WITH NO ERRORS) OF THIS DIRGNOSTIC
11 IT CAN nsssgr 0 THAT, “THAT PART OF THE oct THAT HANDLES i
11 DATA OR DRTR RSSOCIATED'LOGIC IS WORKING PROPERLY”. THIS
11 IMPLIES THAT, THAT PRRT OF THE LOGIC WHICH HANDLES MECHANICAL
11 COMMANDS OR }TS RSSOCIATED LOGIC IS NOT TESTED IN THIS

DIARGNOSTIC. ALL DATA COMMANDS USE THE MAINTENANCE REGISTER
IN THE WRAPRAROUND MODE.

THE DIAGNOSTIC DOES NOT DO ANY TESTING OF THE RH7?0 CONTROLLER
WHEN IT IS USED TO TEST RPOY4/S5/6 DISK DRIVES CONNECTED TO
THAT TYPE OF CONTROLLER. 1T IS ASSUMED ThHrT THE RH70
SPECIFIC CONTROLLER DIRGNOSTICS HAVE BEEN SUCCESSFULLY RUN TO
COMPLETION BEFORE THIS PROGRRM IS RUN.

) 2.0 REQUIREMENTS
2.1 EQUIPMENT
POP-11 COMPUTER WITH CONSOLE TELETYPE, AND AN RPO4/S/6& DISK SYSTEM.
THE RPO4/S/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 THRT CABLE MUST BE PROPERLY

= DODO NN LW~ OO NN LWu—-0OLHm~)

T S O T

TERMINRTED.
2.2 STORAGE

THIS PROGRAM REQUIRES 16K WORDS OF MEMORY.
qg 2.3 PRELIMINRRY PROGRAMS
42 (CATEETOREV) MRS HEEN RUN W1THOGT ERRORS
Eg 3.0 LORDING PROCEDURE
:9 USE STRANDRRD PROCEDURE FOR LORDING .RRS TARPES
48 4.0 STARTING PROCEDURE

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
ggggg??gn S.1 FOR R DESCRIPTION OF SOFTWARE SWITCH REGISTER

4.1 CONTROL SWITCH SETTINGS
SEE SECTION S.1
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4.2 STARTING RDDRESS

START AT RDDRESS 200---FOR_NORMAL RUN
STRRT AT RDDRESS 204---T0 SELECT NON-DEFAULT PRRAMETERS
START AT RADDRESS 210---FOR UNIT SELECTION

200 START

ALL SWITCHES MUST
STARTING RDDRE
TESTED ONE AT T
TESTING WILL STRR
THAT IS POWERED U
THRT RESPONDS)THE
THRT IS PCOWERED UP.

204 RESTART

SAME RS 200 START WITH FOLLOWING EXCEPTIONS: PROGRAM WILL

QUERY OPERRTOR FOR_THE CORRECT CSR AND VECTOR _ADDRESS OF THE RHXX
CONTROLLER. WHEN THIS ACTION HARS BEEN COMPLETED, THE PROGRAM
WILL AUTOMATICALLY RESTART FROM_RADDRESS 200, WITA THE SAME
CONVENTIONS RS DESCRIBED FOR R 200 STRRT.

210 START

ALL SWITCHES MUST BE DOWN FOR WORST CASE 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 PROGRRM.

4.3 PROGRAM AND-/OR OPERATOR ACTION

LORD THE PROGRAM INTO MEMORY.

SET STARTING RDDRESS ON THE SWITCH REGISTER
PRESS “LORD RDDRESS™.

SET “OPERATIONARL SWITCH SETTINGS™ (SEE SECTION 5.1,
WORST CASE IS ALL SWITCHES DOUN.

PRESS “STRRT".

FOR_THE FIRST PASS ERCH TEST WILL BE_EXECUTED CNCE

ON THE DRIVES PRESENT OR DRIVE SELECTED BEFORE “END

PASS” IS PRINTED., THE FIRST PARSS WILL REQUIRE OPERATOR
INTERVENTION IF THE PROGRAM IS NOT RUN ULUNDER RN “RCT-11"
MONITOR. THE SECOND AND SUBSEQUENT PASSES WILL EXECUTE
EACH TEST FOUR TIMES ON ERCH DRIVES PRESENT OR DRIVE
SELECTED BEFORE _"END PRSS” IS PRINTED. THE SECOND

AND SUBSEQUENT PRSSED DO NOT NEED ANY OPERATOR INTERVENTION.

S.0 OPERATING PROCEDURE
5.1 OPERATIONAL SWITCH SETTINGS

IF THE PROGRAM IS BEING RUN OGN R SWITCHLESS PROCESSCR (I.E.
AN 11/34) THE PROGRAM WILL DETERMINE THAT THE HRARDWRRE SWITCH

3

UST BE DOWN FOR WORST CASE RUN. WITH THIS

SS ALL THE RPO4/5/6'S ON THE SYSTEM WILL BE

R TIME BEFORE “END PRSS™ IS PRINTED OUT.

T WITH THE LOWEST UNIT NUMBER DRIVE

D é HAT IS THE LOWEST UNIT NUMBER RHAS REGISTER

A
1
o
N GO ON TO THE NEXT HMIGHER UNIT NUMBER

I
T
0

£ W N -

n
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STER IS_NOT PRESENT AND WILL USE AN 'SOFTWARE®' SWITCH
STER. THE SETTINGS OF THE 'SOFTWARE’ SWITCHES ARE
ROLLED THROUGH R KEYBORRD ROUTINE WHICH IS CALLED BY
NG A 'CONTROL G’. THE PROGRAM WILL RECOGNIZE THE
TROL G' AT ANY TIME EXCEPT WHEN THE PROGRAM IS AT A
HIGHER PRIORITY PROCESSING AN RPO4/S5/6 INTERRUPT. THE
*SOFTWARE' SW]TCH VﬁLU%S ARE ENTERED AS AN OCTAL NUMBER IN
RESPONSE TIO THE PROMPT FROM THE SWITCH ENTRY ROUTINE:

'SWR = NNNNNN NEW =’

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

ON PROCESSORS WITH HARDWARE SWITCH REGISTER, THE ’'SOF TWARE'
SWITCH REGISTER MAY BE USED. 1IF THE PROCRAM FINDS ALL 16
SWITCHES IN THE 'UP' POSITION, ALL SWITCH REGISTER REFERENCES
WILL BE TO THE 'SOFTWARE’' REGISTER AND THE PROCEDURES
DESCRIBED RBOVE MUST BE FOLLOWED.

EGISTE
EGISTE
ONTROL
YPI
CON
1G

9 “OPERATIONAL

SWITCH DEFIN ION
ETTI DESCRIPTIONS RRE GIVEN

SWITCH S
HERE .

SWITCH 1S - HALT ON ERROR
WHEN THIS SWITCH IS SET, 1F THE PROGRAM FINDS AN ERROR
THEN THE APPROPIRTE INFORMARTION WILL BE PRINTED OUT

AND THEN THE PROGRAM WILL HALT. RFTER THIS HALT, PRESSING
“CONTINUE” WILL JONTINUE WITH THE PROGRAM TILL THE NEXT
ERROR IS FOUND ..HEN THE SAME THING WILL HAPPEN.

LOOP ON TEST
ITCH IS SET THE PROGRAM WILL BEGIN TO LOOP
NT TEST EEING EXECUTED. FOR EXAMPLE IF THIS
T N _THE PROGRAM IS IN TEST 10 THEN THE
EXECUTING ALL OF TEST 10 PEPERTEDLY.
E 9UR§ THRT THE PROGRAM IS IN THE EXPECTED
G
I

ITIONS RRE GIVEN IN SECT
NGS™ HOWEVER THE DETAIL

H
HIS SWITCH DURING AN ERROR PRINTOUT OR
HALT.

RROR TYPEOUTS
SET FURTHER ERROR PRINTOUTS WILL
TOR_INSTRUCTIONS SUCH RS “STOP DRIVE X*

SWITCH 13 - E

0
EE ND OF PRSS “TOTAL NUMBER OF ERRORS
T

WHEN THIS SWITC
CERSE, HOWEVER

I

I

PE

WILL CONTINUE. AT
gs “ WILL BE TRUE. THAT IS, ALTHOUGH

ON THIS PASS ON X
ITED IF THAT PASS FOUND & ERRORS.

PRINTOUTS WERE I
IT WILL SRY SO.

ITCH 12 - RH70 CONTROLLE
IS SWITCH MUST BE SET RT
SK DRIVES TO BE TESTeD R
HTROLLER. IT MUST NOT B

SELECT
THE STRART OF THE PROGRAM WHEN THE
E _CONNECTED TO AN RH70

W
1
0 SET WHEN DISKk DRIVES TO BE TESTED

S R
7

D R
C £

SEG 00Cs
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Sgg ARE CONNECTED TO AN RH11 CONTROLLER.

] SWITCH 11 - INMIBIT ITERATIONS

275 WHEN THIS SWITCH IS SET Tug PROGRAM ON SECOND PRSS WILL

ek NOT REPERT EARCH TEST FOUR TIMES BUT WILL DO EACH TEST

2

v SWITCH 10 - BELL ON ERROR

280 WHEN THIS Su ITC 1S SET. IF THE PROGRAM FINDS AN ERROR

281 THE “BELL* "nLan~ wiLl BE SOUNDED. THIS SWITCH IS USEFUL

282 WHEN SWITCH 2 §£T YET INFORMARTION IS NEEDED WHEN nnv ERROR

293 1s DETECTED. nx HE EXAMPLE OF A PROGRAM LOOPING ON AR TEST WITH

284 SWITCH 11 SET TO HELP SCOPING. THEN IF THIS SWITCH IS

285 SET AND THE BELL OR RLRRM SOUNDS IT MEANS THAT THE ERROR

286 IS PRESENT BUT IF THE BELL OR ALARM STOPS IT MEANS THAT

ggg THE ERROR IS NOT PRESENT.

289 suxrcn q - LOOP ON ERROR

290 WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR

29] THEN GENERQLLY THE PROGRAM WILL LOOP BACK TO THE LAST

292 EXECUTED “SCOPE" srnrsnsn IF ON THE SECOND TIME

293 THROUGH AN ERROR IS ouuo IT HILL ARGRIN LOOP BACK TO

294 THAT “SCOPE* STRTEMENT. THIS LOOPING WILL CONTINUE AS LONG

29¢ RS THE ERROR IS PR§ ENT AND THIS SWITCH IS SEY. HOWEVER

296 IF THE ERROR IS NOT PRESENT AT ANY TIME THEN IT WILL

297 CONTINUE NORMALLY WITH THE PROGRAM. EACH TIME THE ERROR

298 IS ENCOUNTERED PRINTOUT WILL TAKE PLQCE UNLESS SWITCH L1

299 IS ALSC SET. DURING ascuc USING R SCOPE, IT IS RECOMMENDED

gg? THAT SWITCH 11 IS ALSO SET

302

383 NOTE: ALSO SEE SEZTION 8.3

308

206

207 SWITCH 8 - LOOP ON TEST IN SWR <7:0>

208 THIS IS A SPECIAL SWITCH. WHEN SET SWITCHES O THRU 7

309 HAVE ONE MEANING AND WHEN RESET SWITCHES O THRU 7 HAVE

313 ANOTHER MEANING. THIS MEANS THAT ANY SETTING OF SWITCH

31; 0 THRU 7 MUST BE DONE “fTH SWITCH 8 IN THE APPROPIATE

312 POSITION. WHEN THIS SWITCH IS SET THEN SWITCHES O THRU

312 7 GIVE THE TEST NUMBER TO BE LOOPED ON. FOR EXAMPLE

2y WITH SWITCH 8 SET AND SWITCH 3 SET THE PROGRAM uth L OOP

31c ON TEST 10. HOWEVER THIS SETTING MUST BE DONE AT THE

216 BEGINNING OF THE PROGRAM THEN RLL THE TESTS rnon 1 70 10

317 WILL BE EXECUTED AND THEN TEST 10 WILL BE REPERTED OVER

218 AND ovs ARGAIN. WHEN THIS SWITCH IS NOT SET THEN SWITCHES

3i9 0 THRU 7 HAVE THE MERING ITS NAME INDICARTES.

320 FOR ExnnPLE SWITCH 7 IS “STOP FURTHER COMPARES: THAT IS

221 IF SWITCH 8 IS NOT SET AND SWITCH 7 IS SET THEN WHEN R

322 DATA ERROR IS DETECTED NO FURTHER COMPRRES WILL BE DONE.

323 FOR EXAMPLE IN R 256 WORD BUFFER IF ALL THE WORDS ARE IN

224 ERROR THEN AFTER SEEING THE PRINTOUT FOR THE FIRST FEW

225 WORDS SETTING SWITCH 7 ONLY WILL STOP FURTHER PRINTOUTS

226 OF THIS ERROR AND GO ON WITH THE TEST RATHER THAN PRINT

37 ALL THE 256 WORDS. HOWEVER IF THIS WAS DONE WITH SWITCH 1l
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328 THEN THE NEXT ERROR THAT THE PROGRAM DETECTS IN A SUB-
329 SEQUENT TEST WILL RLSO BE LOST. BUT WITH SWITCH 7, ONLY
330 THIS GROUP OF DATAR ERRORS ARE NOT PRINTED OUT. RANOTHER
ggé xg"PtE ?F §uércn EEBEING tgu ;s WITH SWITCH 6, WHICH
S “E EsY-ComPa NDO RESULT ONLY".  THAT 18 IF SWITCH

333 8 IS NOT SET AND SWITCH & IS SET THEN ON ECC TESTS (TEST
334 120 THRU TEST 134) INSTEAD OF COMPARING CONTENTS OF THE
335 Posxréom REGISTER AND PATTERN REGISTER AFTER EVERY CLOCK,
ggg COMPARES WILL ONLY BE DONE AT THE END OF ALL THE CLOCKS.
338
239
g:? NOTE: ALSO SEE SECTION B.3
3
344 SWITCH 7 - STOP FURTHER COMPARES IF SWC8 IS LOW.
345 IF SWITCH 8 1S SET AND THIS SWITCH IS ALSO SET THEN THIS
34E ?HITCH Sévs TH? TEST Nungsa 10 e; LOOPED ON AS INDICATED
Ik N THE DESCRIPTION OF SWITCH 8. IF SWITCH 8 IS NOT SET
3:9 aggsruas g:%rgu IS serxrusnsrnﬁ PROGRRS uxLLugg QSIEHEL
gs THE u5h8§ In ESQOE ?ﬂgh nlrsg EEEINER?HE EREUR PRINTOLTS
351 FOR THE EIRST FEW WORDS }:gn ?ET;ING SgITCEO;DNITHTSﬁITCH 8
§§§ N8¥ §§6p *hk 3&?513“5 Sp QN8¥H€8 EBth ?ﬁ ANY guBSsouéh*
3E4 TEST. IT IS EXPECTED THART SWITCH 7 RFTER BEING SET FOR
35 A uHIL; TO STOP PRINTING ALL THE ;ss uongs WILL BE RESET
ggé ARGAIN TO ENABLE THE PRINTING OF OTHER DATR ERRORS.

!/
358 SWIICH & - ECC TEST-COMPARE END RESULTS ONLY IF SWO8 IS LOW
359 IF SWITCH B8 IS SET AND THIS SWITCH IS ALSO SET THEN THIS
360 SWITCH GIVES THE TEST NUMBER TO BE LOOPED ON RS INDICATED
361 IN THE gfgcn PTION OF SWITCH B. IF SWITCH 8 IS NOT SET
362 AND THIS SWIYTCH IS SET THEN ON ECC TESTS (TEST 120 THRU
363 TEST 349 éﬂgvgng OF ES"P“R NG CONTENTS OF THE POSITION AND
364 paTTFo%, REGISTERS AFTER EVERY CLOCK. COMPARES WILL BE DONE
%gz ONLY AT THE END OF fLL THE CLOCKS.
ggg 5.2 SUB-ROUTINE RBSTRACTS
ggg SEE SECTION S “SUBROUTINES”
g;é 6.0 ERRORS
373 ERROR PRINTOUTS CONTRIN THE ERROR ADDRESS AND OTHER
374 PERTINENT INFORMATION CONCERNING THE PARTICULAR FAILURE.
37¢ THIS INFORMATION MAY BE THE CONTENTS OF RELEVANT RPCH
376 REGISTERS OR GOOD/RECEIVED DATA. IF THE ERROR OCCURREC IN A
37 SUBROUTINE. THE ADDRESS 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.
551 E.i 'FATAL® ERRORS
e
KK, IN THE EVENT THAT THE DISk DRIVE BEZOMES UNAVARILRBLE "2 “HE
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CONTROLLER, POWERS DOWN, OR CERTRIN CRITICAL STATUS BITS
CANNOT BE CLEARED PRIOR'TO THE START OF A TYST SEQUENCE -
THIS INFORMATION WILL BE COMMUNICATED TQ THE OPERARTOR. IN
ADDITION TH§ TTY BELL WILL RING AND THE PROGRAM WILL HALT.
IT 1S SUSGESTED THAT IF THIS HAPPENS THE OPERARTOR LOAD
ADDRESS 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 OPERATOR:

1. LOOK IN THE TEST LISTING FOR THE 'HALT’
STRUCTION AND REPLACE IT PLUS THE TWO WORDS

TYPE ,CPHALT”) ABOVE WITH 'NOP’'S. WITH TTY ERROR
INTOUTS INHIBITED, A SCOPE LOOP CAN BE INITIATED
R THE TEST IN QUESTION.

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

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

RESTRICTIONS

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

SWITCH 12 MUST BE SET WHEN RUNNING ON AN RH70 CONTROLLER AND
IT MUST NOT BE SET WHEN RUNNING ON AN RH11 CONTROLLER.
BECAUSE OF THIS FACT, THE PROGRAM CANNOT BE RUN IN CHAIN MODE
WHEN USING THE SOFTWARE SWITCH REGISTER RS THE ROUTINE WHICH
ASKS FOR THE SWTICH REGISTER SETTINGS IS NOT OPERABLE WHEN IN
CHRIN MODE.

MISCELLANEOUS

EXECUTION TIME

THE FIRST PASS OF THE PROGRAM WILL TAKE 1.7S5 MINUTES PER
DRIVE. SUBSEGUENT PRSSES WILL TRKE 7 MINUTE.

STACK POINTER
THE STRCK IS INITIALLY SET 7O 1000
OPERARTOR SELECTABLE SCOPE LOOPS

I
PR
FO
2

E
T
T

HERE IS R DETAILED EXPLRINARTION OF HOW THE LOOP ON ERROR WORKS.

FOR INSTRUCTIONS REGRRDING USARGE OF THESE LOOPS, HIT CONTROL
C ANY TIME WHILE THE PROGRAM IS RUNNING. ON HI'TING AN _ERROR
IF THE LOOP ON ERROR SWITCH IS SET, THE PROGRAM GOES BRCK

- USUALLY BARCK TU THE BEGINNING OF THE TEST.

SEC 0COe
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WHEN THIS OPERATOR SELECTABLE SCOPz LOOP IS USED THEN THE POINT
THE PROGRAM GOES BRCK TO CAN BE CHANGED.

THE RESTRICTIONS TO THE POINT WHERE 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 CONSIDERATION

IF THE ERROR DOES NOT OCCUR WITHIN THE TEST UNDER CONSIDERATICN
THE PROGRAM WILL REVERT TO NORMAL OPERATION. HOWEVER, IF LQOP CN
TEST SWITCH 1S SET AND THIS OPERATOR SELECTABLE SCOPE’LOOP 1S USED
THEN THE PROGRAM WILL LOOP BRACK TO THE SELECTED POINT WHEN IT

COMES TO THE END OF THE TEST UNDER CONSIDERRTION.

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

PROGRAM REVISION HISTORY

PROGRAM DESCRIPTION

THE FOLLOWING SECTIONS DESCRIBE ERCH TEST AND SUBROUTINES
IN DETRIL RND CAN ALSO BE USED RS AN INDEX TC THE LISTING.
“HE LEFT MOST COLUMN IS THE LINE NUMBER WITHIN THE _ISTING
SHERE THRAT ITEM WILL BE FOUND.

SEG 0009
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466
4"
468
:ORIVE MUST BE LOCKED ON PORT R OR PORT B

45 ; INTERNAL PROGRAM MACROS BEGIN HERE
Y72 R I T Y Y Y Y Y Y Y N R I I I Y

ALL MACRO CALLS BEGINNING WITH *.$* ARE SUPPLIEC FRCM AN
EXTERNAL SYSMAC.SML PACKRAGE WHICH MUST BE MADE wvRILABLE
TC THE SOURCE PROGRAM RY RSSEMBLY TIME.

;0
4’9 : #NOTE:
;e

481 Eo
<82 i e



LO1
SEG 0011

POY S & DSKkLS CTRLRZ MACYI11 3001046, 10-NOV-77 11:48 PRGE 11l
36 BRSIC DEFINITIONS

R
Fll 10-NOV-T7 11



MOl

CORIMBO,RPOM-S- 6 DSKLS CTRLR2 MACY1Ll 30(1046) 10-NOV-77 11:48 PRGE 12

CIRIHB. P11 10-NOV-77 11:36 TRRP CATCHER SEG 0012
488
489
:g? _SBTTL STARTING RDDRESSES
4g2 oooegg ;2200
:ga 00020C 2001 017356 RA: in J8BEGIN :NORMAL START
332 000204 000137 051410 ADDMOD: JMP JeBASECH :MODIFY DEVICE PRRAMETERS
:gg 000210 000137 C17346 IMP J8BEGIN2 . SELECT DRIVE START
435
500
501 : #STARTING ADDRESS 200 FOR NORMAL STARTS
ESS '&THIS WILL TEST ALL RPO4'S ON THE SYSTEM A SINGLE ORIVE AT A TIME
£34 - «STARTING ADDRESS 204 WILL LORD NON-DEFAULT PARAMETERS
S0E ' #AND AUTO RESTART AT 200 AFTER LOADING PARAMETERS.

Sue
§§; : #STRRTING ADDRESS 210 WILL TEST ONLY ONE SPECIFIED DRIVE
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;ITEM]

: ITEMZ

: ITEM3

 ITEMY

1

™
x

i
DHI

oo
N
——

EM2
DH33

D733
DF 33

EMe
DH3e

D132
DF 32

EM2
DH31

-NOV-?7
ERROR POINTER TRBLE

BOe

11:48 PAGE

SEQ OCl+4

-gRONG DRTA IN READING OR WRITING HARDWARE REGISTER

;REG. ADDR.

:GOOD DRTR

:RECEIVED DATR

BESRE“OSBSTNH , REGRDR, SGDDAT , SBDORT

;ERROR ON DATA COMMRND

GOOO DATA

iCONTENTS OF
: CONTENTS OF
:CONTENTS OF
: SERRPC PCJgR

NM, ERWORD, SGDDAT, CS1,DS1,ERL
:g,0,0.1,0

;ERROR ON DRTA COMMAND

; PC

PC OF JSR
TEST NO

HORD NO.

:GOOD DATA

:BAD_DATA

:CONTENTS OF RHCSI

:CONTENTS OF RHDSI

: CONTENTS OF RHER1

: SERRPC , PCJSR, STSTNM, ERWORD, SGDDAT, $80DART,CS1,DS!,ER]
:0,0,0,1,0,0,0,0,0,

;ERROR ON DARTR COMMAND

PC
TEST NO
:WORD NO.
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CIRIHBO,RPOM /S -6 DSKLS CTRLRZ2 MACYL]l 30(1046) 10-NOV-77 11:48 PRGE IS

CZRIHB. P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 0015
567 :GOOD DATA
£68 :8RD DRTA
569 :CONTENTS OF RHCSI
50 :CONTENTS OF RHDS!
7l :CONTENTS OF RMERI
73 001282 012302 D731 ERRPC srsrnn ERNORD $GDDAT, $BDDAT,CS1,0S1,ER!
STY 001264 012645 DF 31 ,1,0,0
575
ST6
g
578 : ITEMS
§79 0Ul266 000000 0 :
0 miz fhae : =
1 001e? 1230 131 : §ERRPC, STSTNM, ERWORD, SGDDAT, $BDDAT,CS1,.0S1,ERL
ggg 001274 012645 OF31 :0,0,1,06,0,0,0.0,
58y
58S - ITEMB
ggg 001276 002250 EM& :ERROR ON WRITE HERDER AND DATA
0C1300 010246 DH32 PC
PC OF JSR
TEST NO
uono NO.
:GOOD DATA
:BAD DATA

;CONTENTS OF RHCSI
:CONTENTS OF PHDSI
:CONTENTS OF RHERI

588
589
€90
£9]
£9¢
§93
€9y
€5
S9%
€97
598 00130¢
£99
600
801
£02
603
60
605
06
60?7

012324 D732 : SERRPC, PCJSR, $TC3 NM, ERWORD, $GDDAT, SBDCAT.CS!,DS1, ERY
001304 012€SS OF 32 :0,0,0,1,0,0,0,0.0.
; ITEM?
001306 002250 EMB :ERROR ON WRITE HEADER AND DATA
001318 00cSce? DH2 PC
!TEST NO
:WORD NO.
&08 :GOOD DRTA
609 'BAD DATA
610 001312 0l2012 0T3 : §ERRPC, STSTNM, ERWORD , SGDDAT, $BDDAT
gié 001314 (12527 OF3 ,0.0.1.0.0,
2%3 ITEMIO
H M
615 0013!6 000000 0 ;
616 001320 00000C 0 :
617 001322 012012 013 : §ERRPC , STSTNM, ERWORD, $GDDAT, SBDCAT
gig 001324 012827 OF3 :0,0.1,0,0,
620
e2l i :ITEM!]
gE2z 0C:i:22E 002207 EMIL . CONTROLLER OR DRIVE STATUS



CZRJIHBO, RPO4-S b

CIRIMB.

P11
001330

001342
001344

001346
0013S0
D0013Se
0013s4

001356
001360

001366
001370

001372
001374

00137¢
001400

6 DSKLS CTRLRZ2
10-NOV-77 11:36

005701

012516 .

002342
00e0S6

0023¢&2
00eess

012070
012583

002432
00308

MACYI1l 30(1046)

ERROR POINTER TARBLE

: ITEMIZ

s ITEMI3

s ITEMIN

s ITEML1S
3

; ITEMIE

10-NOV-?77

DH11

lole)
[
e

EMLI
DH1

oo

N~
>

olelele)

D02

11:48 PRGE

16

PC
'TEST NO
'FAILING REG. ADOR
:CONTENTS OF RHCSI
tCONTENTS or RHCS2
CONTENYS RHDSl
CONTENTS OF RHER
' §ERRPC STSTNM, saonon €S1,CS2,DS1.ER]
.o.o.o.b,o,o

: URONG DARTR FROM SILO

REG RADDR

:GO0D DATA

RECEIVED DAY

BESRSCbREGQDR SGDDAT, SBDDAT

: SERRPC, TSTNM, REGADR, $GDDAT, SBODAT
:0,0,0,0,0

REGISTER FRILED

PC
'FAILING REG. RDOR

I CONTENTS or FQILING REG.

:CONTENTS OF RHCSI

:CONTENTS OF RHCS2

:CONTENTS OF RHDSI

:CONTENTS OF RHER

: SERRPC , $BDADR, seoonf ¢51,C52,051.ER1
,0,0,0,0.0.0.0

;SPECIFIED REG. NON EXISTANT SO RBORT
; PROGRAQM

:PC
+RDDR. OF REG
:SESRPC,TEMPI

;WRIT LOOP FRILED
; PC

‘WAT PC
:BIT WANTED

SEQ 00l¢



NN NINNNNINNY
N e e e S e T
OLONOCNLW—0O

721

3

001422
001424

001432
001434

001436

001440

04-5-6 DSKLS CTRLRe
10-NOV-?7 11:3b

002453
006443

glelle
012563

002477
00620

007110

MRCY1l 30(1046)

ERROR POINTER TRBLE

(ITEMLI?

s ITEM2I

; ITEMRZ2

10-NOV-77

DHee

EO2

11:48 PAGE

17

REG QDR

REG. CONT
BESRSCﬁSTHP3 ,$TMP1,$TMPO, SBODAT

'ggITE CHECK FRILING

:TEST NO
:CONTENTS OF RHBA
:CONTENTS OF RHDB
:CONTENTS OF RHLC
conrsnvc OF RHCS!
CONTENTS OF RHCS2
' §ERRPC , STSTNM, $BA, DB, WC, CS1, (52
,0.0.0.0.0,0,0

;REGISTER FRILING
; PC

2TST NO

: CONTENTS OF RHER!

:CONTENTS OF RHER2

:CONTENTS OF RHER3

:CONTENTS OF RHAS

:CONTENTS OF RHDS!

:$ERRPC, TSTNM ER],ER2.ER3,RS,DS1
,0,0.0,0,0.0,0

-ggTERRUPT FRILING
; TEST N

CONTENTS OF RHCSI
:CONTENTS OF RHRS
:CONTENTS OF RHDSI

: $ERRPC, TSTNM, CS1,AS, DS1
:0,0,0,0,0

;MISSMRTCH IN DRIVE PRESENT

:LOOKING AT RHAS AND RHCS2-NED(BIT#12)
;ORIVE PRESENT DO NOT AGREE

;NOTE: ON DUAL PORT SYSTEM

;ORIVE ON_OTHER PORT NILL NOT GIVE NED
{HENCE THERE WILL BE R MISSMATCH
éé???? MEANS NOT PRESENT

: TEST NO
i RHAS UNIT
RHCSE UNIT

SEQ 0017



CoRIHBO, RPON/S.
HB. P11

CZRJ

35
736
c37
738
739
~H40
74l
242
743
74y
748
~46
[ QI
748

001442
001444

001446

0014S0

001452

0014sy

0014S6

001460

001462
DO1veH

001466

001470

001472
001474

001476
001S00

b
10-

DSKLS CTRLRE
-NOvV-77 : 36
12172
126086

C
0]
000000

000000

003143

007204

0lceC4
olz2ele

0022307
007362

Ol2ezeMd

MACY11 30(1046)

DTe2
DFee2

: ITEME3
0

D122
DF22

:ITEM 24
EM2y

DH2Y

DT24
Df 24

;ITEM 25
EMES

DHeH4

0T28

10-NOV-77
ERROR POINTER TARBLE

11:48 PAGE

18

: $ERRPC, TSTNMS, SGDOAT, SBDOAT
:0,0,0,0

SMATCH IN DRIVE PRESENT

KING AT RHARS AND RHCS2-NED(BITsl2,
VE PRESENT DO NOT AGREE

777-MERANS NOT PRESENT

N—Oum

'Rucsa UNIT

,SERRPC TSTNMS, SGDDAT, SBDDAT
:0,0,0,0

; LOOK RHERD REGISTER AT THE
EEG%NNING OF A SECTOR IS IN

; PC

: RHDST
:BAD _RHLA
:GOOD RHLA
:SECTOR NO
:SECTOR CLOCK

gESRSCODET $BOOAT,STMPL ,$TMP2,STMP3

-

; LOOK AHERD REGISTER IS
: IN ERROR

; PC

IRHDST

;B8R0 RHLA

: GOOD RHLA

:SECTOR NO

iSECTOR CLOCK

8ESRSC°DST , SBODAT ,STMP1,STMP2,STMP3

;CONTROLLER OR DRIVE STRTUS

;PC

;PC OF JSR

;FAILING REGISTER RDDRESS
:CONTENTS OF RHCS
:CONTENTS OF RHCSE
:CONTENTS OF RHDSI
;CONTENTS OF RHERI

: SERRPC ,PCJSR,$BDROR, (S1,LS&.0S1.ER]

SEG 2018



GO2

CZRIMBO, RPOM-S- 6 DSKLS CTRLRZ MACYI! 30(1046) 10-NOV-77 11:48 PRGE 19

CZRIMB. P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 0019
9] 001504 Cl2e2l DF 26 .0,0,0,0,0,0,
792
793
794
795 : ITEM27
ggg 001506 002136 EM] :ERROR IN READING OR WRITING HARDWARE REGISTER
7?98 001510 0OTSe0 DH27? :PC
799 :PC OF JSR
800 *TEST NUMBER .
801 *FAILING REGISTER
832 :GOOD DARTRA
383 :RECEIVED DRTA
805 001512 012246 0127 . $ERRPC, PCJSR, TSTNM, REGADR, SGOOAT, SBODAT
ggg 001514 012631 DF27 :0,0,0,0,0,0
808
805
810 : 1ITEM30
811 001516 003276 EM30 . CURRENT CYLINDER DOES NOT REF_ECT DESIRED CYLINDER REG.
gl2 001820 007716 OH30 :PC
813 :PC OF JSR
813 REGISTER ADDRESS
gis :GOOD DATA
g%g :BAD DATA
818 001522 Dl12264 DT30 . §ERRPC . PCISR, REGRDR, SGDOAT, SBODRT
819 O0C1S84 Ol2e37 OF 30 :0.0,0,0,0
820
821
gce
823 . ITEM31
824 00152 003420 EM3] :ECC GENERATED IS INCORRECT
SSE 'EVERY WORD IN THIS SECTOR IS GIVEN IN "DATA USED"
827 001S3C 010662 DH34 :
gog TEST NUMBER
829 :GOOD ECC1
83C :GOOD EC2C
831 *WRITTEN ECCI
832 *WRITTEN ECC2
gga ‘:DATA USED
ggg 001832 Cle372 DT 34 . SERRPC, TSTNM, GECC1.GECC2.WECCL . WECC2.CISK
ggg 001E34 Ol12e7e DF 34 :0,0.0.0,0.0.0
£39
840 : ITEM32
B4] 0ClE36 003543 EM32 :ON RERD COMMAND AFTER DATA AND ECC HAVE BEEN REAZ
B4z 'ECC REGISTER OR RHER! IS IN ERRO
gu3 :ONLY LOWER 11 BITS OF PATTERN REGISTER
g4y :CAN BE RERD
E4S : THIS SHUOLD MATCH LOWER 11 BITS OF ECC!



HO2

CIRJHBO,RPO4/S ‘6 DSKLS CTRLR2 MARCY1l 30(1046) 10-NOV-?77 11:48 PHGE 20

CZRIJHB.PI1  10-NOV-77 11:3b ERROR POINTER TABLE SEG 0020
g47 0CIS40 £11035 DH35 PC
8u8 {TEST NUMBER
849 ;GO0D ECCI
850 :GO0D_ECC2
851 : PATTERN REGISTER
852 : RHERI
853 ODISW2 D12412 D135 ; SERRPC, TSTNM, GECC1, GECC2,EC2,ERI 5 -
85 0O0IS44 012705 DF 35 ;0,0,0,0,0,0
858
B9
860 : ITEM33
BEl 001546 004032 EM33 ;HIGH COUNT BIT NOT HIGH AFTER 38853 CLCCKS
862 001550 011232 DH3E P
863 CoF I
864 TES NUFBER
BES ! RHM
866 Posxrxon REG.
ge7 'PATTERN REGISTER
863 0C1S52 012434 D736 ; SERRPC, PCJSR, TSTNM, MR, EC1,EC2
/
871 001S54 012715 DF 36 ,0,0,0,0,0,0
873 ; TTEM3Y
874 0OISSE 0CH4104 EM3Y :ZERQ DETECT BIT NOT MIGH WHEN THE
87 32 BIT ECC REGISTER HAS ITS 21 BITS
876 ;OF ZEROS
77 ERROR PRINTOUT WILL CONTINUE TILL
878 zeno DETECT BIT IS HIGH
879 001560 011232 DH36 ; PC
880 :PC_OF JSR
Bg1 ! TEST NUMBER
882 { RHMR
883 :POSITION REG,
gg; PQTTERN REGISTER
B8E 001S6? 012434 D736 : SERRPC,PCJSR, TSTNM, MR, EC1 EC2
888 00ISe4 01271 DF 36 ;0,0,0,0,0,0
890
851
9p s ITEM3S
93 00ISE6 004177 EM3S ;POSITION REGISTER OR 11 BITS OF
894 PRTT RN R ?*gTs s ?? RECT
g : L OWE F_PATTERN REGISTER
&g  EROULD MATCH LOWER 11 BITS CF 660D ESCl

DRTR ENVELOPE AND N-CODE ZEROS RRE IN DECIMAL

CCIS70 01127C DH3™ ;PC
; TEST NUMBER

:ECC POSITION
:GO0D POSITION

JD OO0 000
OOV OD
=000 N



C2RIHBC,RPOM ‘S &
CoRIHB. P11

909

D0 DD DD D DD D
U= 0= 1t 02 0 Pt bt Ps Pt e
oOJumICNLWU--0

321

eoisre
001574

001576

001600

001602
CO1604

00160¢

COlell

QO00
QOO0
b s Popapus
oo
N
oo

DSKLS CTRLRe
10 NOV=-77 11l:

C1la4s2
012723

004478

011038

Qlaylz
Cievos

004ERH

g100sC

36

MRCYLL 30(1046)

ERROR POINTER TRBLE

: ITEM3B

; ITEM37

s ITEMSO

10-NOV-77

D737
DF 37

EM36

DH3S

DT3S
DF 35S

EM37

DH31

102

11:48 PAGE

2l

; GOOD ECCI
:GOOD_ECC2
{ECC PATTERN
OQTQ ENVELOPE
N-CODE ZEROS

SEG 0Cel

:SERRPC.TSTNH,ECI,POSITI.GECCI.GECCE,ECE.DQTENV,ZCODE
;0,0,0,0,0,0,0.0,0

;ON A READ COMMAND WITH NON CORRECTRBLE
ERROR INSERTED DCK AND ECH SHOULD BE SET

PC
TEST NUMBER

PQTTERN RF(.Y
FOSITION REG
RHERI

STER
ISTER

: SERRPC, TSTNM, GECCI ,GECC2,EC2,ECL,ER]
;0,0.0,0.0,0,0

: SERRPC STSTNB,SRHOPD.SGDDQT,SBDDQ*.CSl.DSI.ERl

'
H
’

;ERROR ON DATA COMMAND
iWITH Ale R17 USED

; PC

STEST NO

iWORD NO.

:GOOD DATA
:BAD_DATA
:CONTENTS OF RHCSI
:CONTENTS OF RHDS!
;CONTENTS OF RHER]

0.0,1,0,00.

$ERRPC, STSTHM, enuono $GOCHT . $BOCA
'0.0.1.6.6.0.0.0

T.0S1.051.ER!



JO2

CoRIHBO,RPOM-/S & DSKLS CTRLRZ MARCYILl 30(1046) 10-NOV-77 11:48 PAGE 22

JZRINB. P11 10-NOV-77 11:36 ERROR POINTER TABLE SEG NCz2
959
960
361
%2. s ITEMY]
963 001626 0047S2 EMM0 : THERE WAS A READ/WRITE HEADER & DATA
964 ‘ERROR DURING 'DTE' TEST GETUP - THE
965 :TEST 1S ABORTED AT THAT PGINT
966 001630 O0116C7 DHY0 : PC
967 ! TEST NO
368 'FAILING REGISTER ADDRESS
969 'CONTENTS OF RHCSI
Chs :CONTENTS OF RH(CS2
971 :CONTENTS OF RHDSl
3> ) :CONTENTS OF RHER
9~3 001s32 012476 0140 .ssnapc STSTNM, seonoa €S1,CS2.051,ER!L
9~4 D00l1e34 N12734 DF40 :0,0,0,0,0,0



KO2

CoRJIHBO,RPO4/S & DSKLS CTRLRe MRCY11l 30(1046) 10-NNV-77 11:48 PAGE 23

CORIMB.PLY 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 0023
q7s
i sITEM 42
377 001636 Dl2744 EM42
9~8 001640 0144i0 DHY2
979 001642 Q14672 DT42 ;ERROR PC,TEST NUMBER, REGISTER ADDRESS.
gg? 001644 014730 DF4e
982 :1TEM 43
983
984 001646 013027 EM43
98S 00:650 014410 DH42
386 001652 014672 DTHE :ERROR PC, TEST NUMBER, REGISTER RDDRESS.
ggg 001654 014730 DF42
909 SITEM uu
390
99] 001656 013073 EMYY
982 (01660 014471 DHY 4
393 001662 014702 D T4k :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ARCTUAL.
ggg 001664 014733 DF 4y
996 :ITEM 45
997 (00l6b6 013130 EMYS
998 (001670 014471 DHYY
949 0C1672 014702 DTHY :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT. ACTUAL.
188? 001674 014733 DF 44
1002 ;ITEM 46
1003
1004 001676 013157 EM4E
1005 001700 014471 OH44 )
100€ 001702 014702 DTHYY :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, RCTUAL.
1007 001704 014733 DF 4y
1008
1009 <ITEM 47
1010
1011 001706 013206 EMY?
1012 00i710 014410 DH42
iC13 001712 014672 DT4o :ERRCR PC,TEST NUMBER, REGISTER ADDRESS.
}gig 001714 014730 DFYe
101E :1TEM S0
1017
1818 001716 D13242 EMSO
1019 001 019471 DHY4
1020 001722 014702 DT :ERROR PC,TEST NUMBER., REGISTER RDDRESS CORRECT. ACTUAL.
1021 001724 014733 DF 44
1022
1023 :1TEM 51
1024
1025 001726 013301 EMS ]
1826 001730 OQ1%47] DHIY4 X )
1027 001732 014702 OT44 :ERROR PC,TEST NUMBER, REGISTER RDDRESS CORRECT, RCTUAL.
1028 001734 014733 DF 44
1023
1035 < ITEM 52



lalg]
riry

LO2

RIMBC,RPO%/5. 6 DSKLS CTRLR2 MACrll 30(1046) 10-NOV-7?7 11:48 PAGE 24
RJHB. P11 10-NOV-77 11:36 ERROR POINTER TRBLE CEC D02+
031
032 091736 013322 EMS2
033 001740 0198°] Drd4
034 001742 014702 DTHY
832 001744 014733 DF 44
037 <1TEM S3
038
1039 001746 013362 EMS3
I0MC 001750 014471 DHYY
1041 00i?82 014702 DT4Y :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT., ACTUAL.
10842 001754 D14733 DFYyY
1043
1044 ]
1045
1046 001756 EMSY
1047 001760 DHSY
108 001762 DTS4 :ERROR PC, TEST NUMBER.
1049 00:76M DFS4
1050
105} 55
1082
1063 00i766 013461 EMSS
1054 Q001770 Oi447] DHYY
1055 001772 014702 DTHY :ERROR PC, TEST NUMBER, REGISTER ADDRESS CORRECT. RCTUAL.
10586 0017749 014733 OF 44
1057
1058 :1TEM Sk
1059
1060 001776 013474 EMS6
1061 002000 01447 CHYY
1062 002002 014702 DT44 :ERROR PC, TEST NUMBER, REGISTER RDDRESS CORRECT, RCTURL.
1063 002004 014733 OF 44
1064
1065 :1TEM 57
1066
1067 002006 013511 EMS?
1068 002010 014471 DH4Y
1069 002012 014702 OTY4Y ;ERROR PC, TEST NUMBER, REGISTER ADDRESS CORRECT, RCTUAL.
1070 002014 014733 DF 4y
1071
1072 60
1073
1074 002016 EMBO
107 02020 OHY+
1076 002022 DT44 :ERROR PC, TEST NUMBER, REGISTER ADDRESS CORRECT,
1077 D004 OF 4y
1978 6
1
1080
1081 002026 EMGL
1082 002030 DHY4 :
1083 002032 OTHY :ERROR PC, TEST NUMBER, REGISTER ADDRESS CORRECT,
1084 DO203M DF 44
i0gs
i10BE 62



CcRJIMBC,RPO4-S-6 DSKLS CTRLRZ2
10-NOV=-77 11:3%

CZRIHB. P11

1087
1088
1089

1691
109¢

SRALE

BIRRZER2888

Bt Pt vt P s Pt s s Bt e ()
DO NONEWh~—~0OW

S Y ey ey Y ey e T Y e e ey oy ey el Y oy e ey e e e o oy e Ry ey e Y o ey e e e e e e e ol el
WwhLItlWwwhvrupiynun
gm:w’ﬁ.—oam\xaetxxwm-g

[y Wy WD VDY Wy WP Wy W t—b—-.—-0—-HFO—-F‘O—-HHD—'HU—O—'.—'.—'HF"“MHHH’-‘D—.—-HD—D—MD—HDDO

FANININ
OwoN

002036
02040
002042
002044

002046
002050
002052
002054

002056
002060
002062
002064

MRCY1l 30(1046)

EMBR2
DHYY
B4
DF 44

; ITEM 63

EME3
DHSY4
DTHY
DF 44

; ITEM BM

EMBY4
DHY4
DTY4
DF 44

; ITEM BS
EMBS
DHYY
DT44
DF 44

:ITEM 66
EMEB
DH44
DT44
DF 44

;ITEM &7

EM&?7

; ITEM 70

;ITEM 71

EM71
DHYY
DT4Y
DF 4y

10-NOV-?77
ERROR POINTER TABLE

MO2

11:48 PRGE 25

:ERROR PC,TEST NUMBER,

; ERROR'PC, TEST NUMBER,

;ERROR PC, TEST NUMBER,

;ERRCR PC, TEST NUMBER,

;ERROR PC,TEST NUMBER,

;ERROR PC, TEST NUMBER.

;ERROR PC, TEST NUMBER.

REGISTER ADDRESS CORRECT,

REGISTER ADDRESS CORRECT,

REGISTER ADDRESS CORRECLT,

REGISTER RDDRESS CORRECT,

REGISTER RDDRESS CORRECT,

RACTUAL.

ACTUAL.

ACTUAL.

RCTUAL.

HCTUAL .

;ERRCR PC,TEST NJMBER, REGISTER RDDRESS CORRECT, RCTURL.

SEG 0Ges



NO2

CZRIHBO, RPO4/S-6 DSKLS CTRLR2 MACY1l 30(1046) 10-NOV-?7 11:48 PRGE 26
CZRINB. P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEQ 2Cce
i4
i iqé H (2222 YT ST T2 22X 2RSS TSI 22X SRS Y SRR LD
1143 :
1144 sERROR AND MESSAGE TRBLE CONDIMENTS
4 ;
{iqé SRR NN RN RN AR AR R R AR AR RS R R RN SR AR AR BRI R F RS RRRER
1147
1148
110
1'S1 002136 051127 047117 020107 EMIL: .RSCIZ2 /WRONG DATA IN RERDING OR WRITING HARDWRARE REGISTER~/
1152 002144 04050 040524 044440
1153 002152 020116 042522 042101
1154 002!60 04711} 020107 O0S111?7
1158 002166 053440 044522 (044524
1156 002174 043516 O44040 051101
1157 00c 0S3504 0S1101 020105
[ Reele G O Dl
1160 002221 105 O0Sllee 051117 EmMe: .ASC1Z /ERF.OR ON DATA COMMARND/
1161 002226 047440 020116 042040
1165 005532 geasis 892101 090109
1164 002250 O0S110S 047522 020122 EM6: .RS( 172 /ERROR ON WRITE HERDER AND DATAR~/
1165 002256 047117 0S3440 044522
1166 002264 042524 044040 0O40S0S
1167 002272 042504 020122 U0U47101
1168 300 020104 OM oN0524
1169 002306 000
1170 002307 103 047117 (0Slled EMIL: .RSCIZ /CONTROLLER OR DRIVE STATUS~/
1171 002314 046117 D42S1IM4 020122
1172 0N2322 0S1117 042040 0O44522
1173 330 Q42526 0SIMM0 040Sed
1174 002336 0S2524 000123
1175 002342 042522 044807 (052123 EMIY: .ASCIZ /REGISTER FRILED~/
75 e Gl g ool
1178 002362 047516 020116 0S4105 EMIS: .ASCIZ /NON EXISTENT REGISTER, PROGRAM RBORTED. ~
1179 002370 0SIS11 042524 082116
1180 002376 O0SI10M0 043505 0S1S11)
1181 002404 042524 0eble2 0s0040
1182 002412 047522 0651107 046501
Hed RSP Gooe el
1185 002432 040527 0S211l 046040 EMI6: .RSCIZ /WRIT LOOP FRILED/
1186 002440 047S17 020120 040506
1187 002446 0O461i1 042105 000
1188 (02453 127 044522 042Se4 EML17: LRSCIZ /WRITE CHECK FRILING~/
1189 002460 0O41440 042510 045503
1190 CO2466 043040 044501 044514
1i91 002474 043516 000
1192 002477 122 043505 0S1511 EMR20: .ASC12 /REGISTER FRILING~
1193 002504 042524 020122 040506
1194 002Sle O0O~6111 047111 000107
1195 002520 047111 042524 O0Slle2 EM2L: LASCIZ  /INTERRUPY FAILING/
119 00252t 0S012S 020124 040506
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8O3

0,RP04/S-6 DSKLS CTRLR2  MACY!! 33(i046) 10-NOV-77 11:48 PRGE 27

R
Pl 10-NOV-77 11:36 ERROR POINTER TABLE SEG 0027

o
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1 =
~
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O
Q
o

002S 34
002542 gmMee: .ASCITI /ERROR ON DRIVE PRESENT/<15> (12>

e

00es7e

3
3

~
s 33
7220
~
~
£ L
(=]
000
£L
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e T
WO NI N

LASCIT /THE UNIT NO'S FOUND BY SETTING RHAS/<¢1S> 12>

002614

22
R

25
O

A e
.cog';»—\a o

.RSCII /DO NOT AGREE WITH THE UNIT NO. FOUND FROM/<1S><12>
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MOJ3

CZRJHBO,RPO4 ‘S/6 DSKLS CTRLR2 MACYLll 30(1046) 10-NOV-77 11:48 PRGE 38

CZRING. P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 0028
1759 010662 041520 02004C 020040 DH34: .RSCII1 /PC TEST GOOD GOOD WRITTEN WRITTEN DATAR/< 15,12,
1760 010670 020040 042524 (0S21e3
1761 010676 020049 0040 4?7507
1265 818753 b 889719 a9
176 107 ’é, 9
1764 0107 1 11
i;gg 8{0;34 0s2lll oweéés uaéifs

767 o 1

{728 8%8?58 §§§§§§ 838333 8?884 .RSC12 - NO ECCl ECCe ECC! ECC2 USED~
1769 010756 047816 020040

1770 010764 020040 041508

1771 010?77 030503 0040 020

1772 011008 041S 1 020040

1773 011006 1 030503

1774 011014 020040 > 041508

1772 Oiiose oa1a32 842932 9298:8

17?7 011035 120 020103 020040 DH3S: .ASCII /PC TEST GOOD GOOD PATTERN POSITON GOOD RHERLI /¢168>¢}2
1778 011042 ggoowo 8 82 505

1779 011080 0leY Y 440

780 Bl B Eom e

1782 011892 020040 820840 822181

1783 0!1100 042524 047122 050040

1784 011106 0S1S17 0S2lll 047117

1785 011114 083440 047S17 020104

8 A% B B De

1788 011135 030358 020040 .RSCIZ ~ NO ECCI ECC2 REG. REG. POSITON REG. /
1789 O0lll42 020040 0ON70M40 020117

1790 0Ql11S0 020040 0 042440

1791 011156 0OM1503 1 020040

1792 011164 042440 041503 020062

7R BhiE EXL R Dl

1795 011206 858832 020040

1796 011214 0sS0040 0S15(7 (62111

1797 011222 047117 0SI040 043505

1798 011230 0000%6 ]
1799 011232 041520 020040 020040 DH36: LASCII -PC TEST PC OF RHMR POSITON PRTTERN-(15>:12>
1800 011240 042524 (052123 .

1801 01124 020040 020040 041520 .

1802 011254 047440 020106 020040

1803 0li262 0Ou44le2 051115 020040

1804 0!1270 0 047520 044523

180S 011276 047S24 020116 040520

188? 81%3?3 6?3 0S1105 006516

1808 011313 040 020040 020040 .RSC12 NO JSR CONT. REG. REG. -

1809 D11320 020040 047040 020117

1810 011326 020040 020040 045040

1811 O0I!1334 O0sl1l23 020040 G§520040

1812 011342 041440 047117 027124

1813 011350 020040 0S1040 043505

1814 Cl13S& 0200Sk 020040 0S1040
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CcRJHBO,RFO4M/5.6 DSKLS CTRLR2  MRCYL1 30(1046) 10-NOV-77 11:48 PAGE 39
CZRIHB. P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 0039
1815 011364 043505 000056
1816 011370 041520 020040 020040 ODH37: .ASCII ~/PC TEST POSITON POSITON GOOD GOOD PATTERN DATA N-CGDE ~
1817 011376 §20040Q gg 05c123
1818 0Ol1404 020040 0 047520
1819 0li4le 044523 ey Ce0lie
1820 011420 0O47se0 4523 Q47Sev
1821 Qll4ee 020116 047507 Q42117
1822 011434 020040 020040 Q47t07
183 0livde 042117 020040 020C40
1e24 011450 0O40S20 0S2124 051105
1825 01i4se 020116 Q40504 O40S24
1826 0Oli4e4 020040 020040 0265186
1827 Q11472 047503 042504 005015
1828 011500 020040 020040 020040 .RSCIZ ~ NO ECC GOOD ECCl1 gcce ECC ENVLOPE ZEROS
1829 011506 02 047516 020040
1830 011S14 020040 020040 041505
1831 011522 020! 020040 020040
1832 011530 Q47507 042117 020040
1833 011536 020040 041505 030503
1834 011544 020040 020040 041505
1835 011552 031103 020040 020040
1836 011560 041S0S 020103 020040
1837 011566 020040 047105 046126
1838 C11574 QS0117 020105 042532
igag 011602 047522 004523 000
1841 Q011607 120 020103 020040 OHY0: LASCIT /PC TEST FRILING CONT. CONT. CONT. CONT. /715> 12>
1842 011614 020040 052040 051505
1843 011622 Q20124 020040 043040
1844 011630 044501 084514 043516
184S 011636 D41440 047117 027ieM
1846 011644 020040 0O41440 047117
1847 011652 027124 020040 041440
1848 0li6b0 047117 027124 020040
1B49 011666 041440 047117 027124
1850 011674 00501
1851 011676 020C40 020040 020040 .RSC1Z2 ~ NO REG ROR RHCS1 RHCS2 RHDS1  RHERL/
i852 011704 020040 047516 020040
1863 O0l1i712 020040 020040 042522
1854 011720 020107 042i0! 020122
1855 0l17¢6 044122 0S1503 020061
1856 011734 (020040 044122 051503
1857 (011742 020062 020040 Q44122
1858 011750 051504 02006 020040
{ggg 011756 044122 O0S110S 000061
iggé .EVEN
1863 011764 001116 017330 045530 DTI: .WORD  SERRPC, TSTNM,REGRDR, SGDDAT, SBODAT, 0
1864 011772 001124 001126 0000CQO
1865 012000 001116 017330 052?70 DTe: .WORD  SERRPC, TSTNM, ERWORD,SGDDAT, O
1866 C 2006 001124 0000CC
1867 C.20le 00!ll16 Q17330 052770 D7T3: .WORD  SERRPC, TSTNM,ERWORD, SGDDAT, $BDDAT, O
{ggg 012020 001124 O0O0fie6 000000
1670 012026 001116 017330 001122 OT1l: .WORD  SERRPC,1z7i™,$BDROR,CS!,CS2,0S51,ERL,C
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0,RPO4/5/6 DSKLS CTRLR2 MACY1! 30(1046) 10-NOV-?7 11:48 PAGE 40
Pl1 10-NOV-7?7 11:36 ERROR POINTER TABLE SEQ 0OM0
012034 015032 015054
015932 012835 843830
15825 11 17 80§6§a DTI4: .WORD SERRPC, TSTNM, $BDADR, $80DAT,CS1,CS2,D0S51,ERL,O
12054 11 1 15030
12062 015054 0130 000000
B{SSQE 886663 017330 001200 DTIS: .WORD SERRPC,TSTNM,STMP1,O
012100 001116 017330 001204 DTI6: .WORD SERRPC,TSTNM,$TMP3,$TMP1,STMPO,$BODAT,O
8%5%?3 1 001176 001126
012116 ééxs 017330 015026 OTi?: .WORD SERRPC,TSTNM,BR,DB,WC,CS1,(S2,0
0i2ied4 0168022 015024 015032
012132 015030 000000
012136 001116 017330 015034 DOT20: .WORD  SERRPC, TSTNM,ER1,ER2,ER3,RS,DS1,0
012144 0IS0M0 01504 015050
gxaxsa 015054
12156 001116 0173 015032 DT21: .WORD SERRPC,TSTNM,CS!,RS,DS1,0
012168 (01S0S0 015064 000000
8{5172 ggiiég 017330 001124 DT22: .WORD SERRPC, TSTNM,SGDDAT,SBDDAT,O
012264 001116 017330 015036 DT24: .WORD SERRPC, TSTNM,DST,SBDDAT,STMPL,STMP2,$TMP3,0
012212 ooxéss 1200 001202
012220 881
oxaegg 1116 017sgg 015132 DT26: .WORD  SERRPC,TSTNM,PCJSR, $BDADR,CS1,CS2,DS1,ER1,0
0122 001122 0150 015035
0122490 015054 015034 000000
oxaggs 001116 017320 015132 DT27: .WORD SERRPC,TSTNM,PCJSR,REGADR, $GODAT, $BDDAT,O
012254 046530 0Gil24 001126
012262 0000ND
012264 O0Nili6 017330 015132 0OT30: .WORD SERRPC, TSTNM,PCJSR,REGADR,SGDOAT,$SBDDAT,O
0l2272 045530 001124 001126
012360 000000
012302 001116 017330 052770 DT31: .WORD SERRPC, TSTNM, ERWORD, SGDDAT, $BODAT,CS!,0S1,ERL,D
012310 001124 O00li2e 015032
012316 015054 015034 000000
012324 001116 867330 015132 DT32: .WORD SERRPC, TSTNM,PCJSR,ERWORD, SGDORT,$BDDAT,CS1,DS1,ERL,O
012332 052770 1124 001126
012340 015032 015054 015034
Jl12346 000000
01230 001116 017330 015132 DT33: .WORD  SERRPC, TSTNM,PCJSR, ERWORD, SGDDRT,CS!1,DS1,ERL,D
012356 0S2770 001124 015032
012364 015054 0:5034 000000
0ie3?2 001116 017330 050460 DT34: .WORD SERRPC,TSTNM,GECCI,GECC2,WECC1,WECC2,DISK,0
012400 050462 065566 055570
012406 0S4s66 000000
012412 001116 017330 0S0460 DT3IS: .WORD  SERRPC,TSTNM,GECCI1,GECC2,EC2,EC1,POSITI,ER1.0
012420 050462 015064 015062
012426 0S0472 015034 00C000
012434 001116 017330 0iS132 DT36: .WORD SERRPC,TSTNM,PCJSR,MR,EC1,EC2,0
Ol2442 (15052 015062 015064
01240 000000
012452 001116 017330 015062 DT3?: .WORC  SERRPC,TSTNM,ECI1,”0SITI,GECC1,GECC2,EC2,DATENV,ZCODE.O
012460 060472 050460 05046¢
012466 015064 0S0476 050500
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CSRIHBO, RPOM/S-6 DSKLS CTRLRZ  MACYL! 30(1046) 10-NOV-77 11:48 PAGE 41

CZRIHB. P11 10~NOV=77 11:36 ERROR POINTER TRBLE SEG 0041
1927 012474 000000
1328 012476 O0O0l1le 017330 001122 DT40: .WORD  SERRPC, TSTNM, SBOARDR,CS1,CS2,DS1,ERL,O
1929 012504 015032 015030 0150S4
1930 012512 015034 000000
193]
1932
1933
1934
1935 012516 000 000 00C DOFl: .BYTE 0,0,0,0,0
1936 012521 000 000
1937 012523 000 000 001 OFe: .BYTE 0,0,1,0
1938 012526 000
1939 012527 000 000 001 DF3: .BYTE 0,0,1,0,0
{g:? 012632 000 000
1942 012534 000 000 000 OFl1l: .BYTE 0,0,0,0,0,0,0
1943 012537 000 000 000
1944 Q12542 000
1945 012543 000 000 000 DFi4: .BYTE 0,0,0,0,0,0,0,0
1946 012546 000 000 000
1947 012551 000 000
1948 012553 000 000 000 DFiS: .BYTE 0,0,0
1949 012556 000 000 000 DOFl6: .BYTE 0.0.0,0,0
1950 012%61 000 000
1951 012563 000 000 000 DOF17: .BYTE 0,0,0,0,0,0,0
1952 012566 000 000 000
1953 812571 000
1954 012572 000 000 000 DOF20: .BYTE 0,0,0,0,0,0,0
1955 Q12675 000 000 000
1329 012600 900
1958 012601 J00 000 pDoo DOF21: .BYTE 0,0,0,0,0
1959 012604 000 000
1960 012606 000 000 000 DOF22: .BYTE 0,0,0,0
1961 012611 00C
1962 012612 000 000 000 DOF24: .BYTE 0,0,0,0,0,0,0
1963 012615 000 000 000
1964 012620 000
1965 01262l 000 000 000 OF2e: .BYTE 0,0,0.0.0,0,0,0
1966 0l2624 000 000 000
1867 0l2627 000 000
1968 012631 000 000 po0 OF2?: .BYTE 0,0,0,0,0,0
1969 (12634 000 000 000
1870 815237 00 000 00 D©OF30: .BYTE 0,0,0.0,0,0
iggé 12642 00 000 00
1973 012645 000 000 001 DF31: .BYTE 0,0,1,0,0,0,0,0
1974 012650 000 080 000
1975 012653 060 000
1876 012655 0G0 000 000 DF32: .BYTE 0,0,0,1.0.0,0,0.0
1877 012660 001 000 000
1978 012663 060 000 062
1879 (012666 000 000 go0 0oOfF33: .BYTE 0,0,0,1,0,0,0,0
18980 012671 001 000 000
1961 012674 000 000
14e2 052E7 005 000 000 O©F34: .BY'E 0,0,0,0,0,0,0



DO4

CIRIMBO,RPOM-S & DSKLS CTRLR2  MACYLl J0(1046) 10-NOV-77 11:48 PAGE 42

CZRIHB. P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEC 0OO4e2
1983 012701 000 000 000
1984 012704 000
1985 012705 000 000 000 DF3S: .ey'¢ o0,0,0,0,0,0,0,0
el o oo
1988 012715 000 000 000 DF36: .eyT¢ o0,0,0,0,0,0
1989 012720 000 000 00Q
1990 Qi27e3 000 000 00C DF37: .evr¢  o,0,0,0,0,0,0,0,0
1851 012726 000 000 000
1992 012731 000 000 000
1933 012734 000 000 000 DF40: .ey& o0,0,0,0,0,0,0
1994 012737 000 000 000
1995 012742 000
199%
1997 012744 .EVEN N
1998 012744 QN41c2 030461 051040 EMYe: .ASCIZ ~RH1l REGISTER FRILED TO RESPOND YO A "TST" COMMAND-/
1999 012752 043505 O0S1S11 0O42sa24
2000 0127 020l22 040506 Q46111
2001 0le?bb 042105 0S2040 020117
2002 012774 042522 050127 047117
2003 013002 020104 047524 040440
2004 013010 021040 0S15°4 02llad4
2005 013016 041440 04651  0O40S1S
588§ 013024 DM2116 00J
/
2008 013027 122 030510 020061 EM43: .ASCIZ /RH11 ILLEGAL REGISTER RESPONSE TEST~
2009 013034 046111 042514 040507
2010 013042 020114 042522 044507
2011 DI13050 052123 0S1105 0S104C
c0le 013056 0S1S0S 047520 0S1S16
2013 013084 020105 042524 052123
ggig 013072 000
20le 013073 115 053117 020105 EMuM: .RSCIZ ~MOVE BYTE TO WORD COUNT TEST~
2017 013100 0S4502 042524 0Sc2040
2018 013106 020117 Q47527 (042122
c019 013114 041440 052517 0S2116
Sgg? 0t3l2e 40 051505 O0CCicH
2022 013130 044502 020123 0SYS02 EMMS: .RSCIZ /BIS BYTE TO WORD COUNT/
2023 012136 Q042524 052040 020117
20e4 013144 047527 042122 041440
Sggg 013152 0S2517 052116 000
2027 013157 102 041S1]1 041040 EM46: .ASCIZ rBIC BYTE TO WORD COUNT/
2028 013164 0S2131 020105 047524
2029 013172 u53440 O0S1117 020104
Sg%? 013200 047503 047125 000124
2032 013206 042522 Q44607 052123 EMY7: .ASCIZ /REGISTER RDDRESS SELECTY TEST~
2833 013214 051105 Q40440 042104
2034 0132e2 Q42522 051523 0S1440
2035 013230 046105 041505 020124
ggg% 0l323t 0O42S24 0Sel23 Coo
2038 013243 ile ON7117 0OM4244C EMSC: .ASCIZ ~“NON EXISTANT DRIVE (NED) TEST~



EO4

CZRIHBO,RPO4-5-6 DSKLS CTRLR2 MACYIl 30(1046) 10-NOV-?7 11:48 PRGE 43
CTRIMB. P11 10-NOV-77 11:36 ERROR POINTER TABLE SEQ 0043

2039 013250 044530 052123 047101

2040 013256 020124 051104 053111

2041 013264 020105 047050 042105

2042 013272 020051 042524 0S2123

gg:a 013300 000

2045 013301 101 020123 042522 EMS1: .ASCIZ /RS REGISTER TEST/

2046 013306 044507 062123 0S110S

gg:g 013314 052040 051505 0DOO0l1a4

2049 013322 052502 051523 040440 EMS2:  .ASCIZ ~/BUSS RDDRESS REGISTER DATA TEST~

2050 013330 042104 042522 051523

2051 013336 0SI040 043505 O0S1511

2052 013344 042524 020122 040504

2053 013352 040524 0S2040 051505

Sggg 013360 000124

2056 013362 052502 051523 040440 EMS3:  .ASCIZ ~BUSS ADURESS REGISTER MOVE BYTE/

2057 013370 042104 042522 051523

20S8 013376 0S1040 043505 051511

2059 Q13404 2624 020122 047515

2060 0134]2 042526 041040 052131

Sggé 013420 000105

2063 013422 044122 030461 044440 EMSH: .ARSCIZ ~/RH11 INTERRUPT FRILED TO OCCUR~/

2064 013430 0S2ii6 051105 052522

2065 013436 052120 043040 044501

2066 0.3444 042514 020104 047524

2067 D13452 047440 041503 051125

5823 013460 000

2070 013461 122 0S150S 052105 EMS5:  .RSCIZ /RESET TEST.

Sggé 013466 0S2040 051505 000124

2073 013474 O0S4115 020106 044502 EMSB: .ASCIZ /MXF BIT TEST~

2074 013502 020124 042524 052123

58;2 013510 000

2077 0135]1 125 044516 052502 EMS7: .ASCIZ ~-UNIBUS PARITY BIT TEST~

2078 013516 020123 040520 044522

2079 (13524 0S4S24 041040 052111

SSS? 013532 052040 051505 000124

2082 013540 047504 051505 0S1440 EM60:  .ARSCIZ ~/DOES SELECTING THE RM11 CLEAR THE UNIT SELECT REGISTER-

2083 013546 046105 0941505 0944524

2084 013554 O83SI6 052040 0842510

2085 013562 051040 030510 020061

2086 013570 096103 0S50S 020122

2087 013576 0OM4124 020105 047125

2088 (013604 052111 0Si440 046105

2089 013612 041505 020124 042522

2090 013620 044507 082123 0S{105

5835 013626 000

2093 (C13e27 i04 042517 020123 EMBl: .ASCIZ DOES TRE GET SET BY UN1BUS PARITY ERROR

2094 0:3e34 0c1l24 020105 042507
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FEREIFS FERYroR 2T
ARZ RPFPPRZ SPZRZETEZ

— 0O~ —MN—r—
o= tN— L L

CZRIHB.P11
2095 013642
2096 013680
2097 013656
2098 013664
2099 013672
2100
2101 013677
2102 013704
2103 0137}2
2104 013720
2105 013726
clde 013734
2107 013742
2108 013750
2109
2110 01374
2lll 013762
2lle 013770
2113 013776
2114 014004
2llsS Qlx0le
cllie 014020
2117 014026
2118
2119 014032
2i20 014040
cl2l 014046
2iz2e 014089
2le3 014062
2leM
2l2S 0140
2iee 0140
2le? 0l
2leg 0l
2129 0l
2130 0l
cl 01
el 01
el 01
el
21 01
el 01
2l 01
cl 01
2l 01
2l 0!

21 gl
2l

cl 0l
21 0l
21 0l
cl 01
cl Cl
2l 0l
2l Oi
el Cl
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0424940

000
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047101
0S3111
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Q47See
O41440
043040
020104
042514
046517
051040
04ese

042514
044501
047524
051101
g40S1S
043505
00c122

0Sl1l22

040503
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047440
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EM&3:

EMBY:
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ERROR POINTER TRBLE

.ASCIZ

.RSCIZ

.RSCIZ

.ASCIZ

.RSCIZ

.RECIZ

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

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

/PORT SELECT FARILED TO CLERR/

/CONTROLLER CLERR FRILED TO CLERR COMMAND REGISTER-~

/RESELECT FRILED TO CLERR COMMAND REGISTER~

#INTERRUPT CAUSED BY ROY!IE BITS SET FRILED TO OCCUR-

SEG 0OC44
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Pl 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 004E

014302 osiles 000

020105 040506 EM70: .ASCIZ /IE FRILED TO CLERR FOLLOWING AN INTERRUPT~/
Q42105 052040
Q46103 0Q40S0S
047506 046114
Q47111 0201
o44440 0Se
0Sesee 0Se

o
£
—
A
@]
W

W
W
o
RERD 2
et [N elely
[ [N T 5 [T Sy Soy
(olelalod, oy oy
Ot I~

020123 042Se2 EM7L: .ASCIZ /RS REGISTER WRITE TEST/
366 044507 0S2123 0S110S
374 0S3440 044522 04252H
402 052040 051505 00Cie4

W
o
—
P
(o]
p—

10 041520 020040 0200 DH42: .ASCII PC TEST ILLEGAL/<15. <12
16 020040 042eSe4 052l
e4 (020040 020040 Oqﬁé

32 042514 040507 006
441 o40 020040 0200
4S54 020040 020040 040440

470 000

471 120 020103 020040 DHNY: .RSCII /PC TEST REGISTR CONY CONT-<¢15.¢12"
476 020040 0S2040 0S1S05

S04 020124 020040 0S1040

4Sle 0Q43S0S 051S1) 0Slla4

7117 020124

1440 047117

020040 .RECIZ - NO ADORESS GOOD BRD-
4S44 020040 OM7040 0c0LL?7
H4SS52 020040 020040 0O40M40
4560 042104 042522 0S1523
4566 Q43440 047517 020104
4574 020040 041040 042101

4603 120 020103 020040 DOHSH: LRSCII /PC TEST REGISTR CONT /<1512
610 020040 052040 0515085
16 020l24 020040 051040
e4 Q43505 051511 O0Slled
38 O4iN40 047117 0O0bsSeH
94l

g40 020040 020040 .ASC1Z ~ NO RADDRESS/
4& 0e0040 047040 020117
654 (020040 020040 040440
Eéa 042688 O42522 0S1%e3

Cl4e7e .EVEN

£Frrr

.ASCIZ - NO RADDRESS~/

O00000000000000000O0DODODDOOOOOOOOO0OD
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CZRIMBO,RPO4/S5-6 DSKLS CTRLR2 MRCYL! 30(1046) 10-NOV-77 11:48 PRGE 46

CJRIWE.PLL 10-NROV-77 11:36 ERROR POINTER TRBLE SEG 0046
Ssgg 8{:968 =g6668 017330 0MSS30 DT4e: .WORD  SERRPC,TSTNM,REGADR, O
2209 0I4702 001116 017330 045530 DT44: .WORD  SERRPC,TSTNM,REGARDR,SGDORT,SBCORY,O
gsif g :;ig BB*!?: g?5§58 BEEESB DTSM: .WORC  $ERRPC, TSTNM,REGARCR, SGDDAT,O
2cliz 14724 001124 000000



104

CIRIMBO,RPOM-S & DSKRLS CTRLRZ  MACYI1 30(1046) 10-NOV-77 11:48 PAGE 47
SSRIMB.PLI 10-NOV-7711:36 ERROR POINTER TARBLE

2213 014730 000 00C 000 ODFu42: .BYTE 0,0.0

2314 014733 000 000 000 DFuYy: .BYTE 0,0.,0.0,0

2215 Q1I473¢ 000 000

3216 0147240 030 200 000 DFSY: .BYTE 0.0.0.0

321° 2iwtu3 090

SEG CCu?7
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CZRIHBO,RPOM-5 6 DSKLS CT° @ MACY1l 30(1046) 10-NOV-77 11:48_ PAGE 48
CZRIHB.P11  10-NOV-77 11:36 HARDWARE REGISTER BIT DEFINITIONS SEG GO48
2218 .SBTTL HARDWARE REGISTER BIT DEFINITIGNS
2220
FEEN ;RH1]1 REGISTERS
2022
2023 _

2o2% ;WORD COUNT REGISTER (RHWC )

2225 'EACH BIT IS CALLED BY BIT NUMBER

222€

2227

2228

2229 ;BUS RDDRESS REGISTER (RHBA)

2230 'EACM BIT 15 CALLED BY BIT NUMBER

2231

2232

2233

$53¢ ;CONTROL AND STATUS REGISTER 2 (RHCS2)

2236 000001 usi= |} ;UNIT SELECT (BIT %0)

2237 000002 use= 2 ;UNIT SELECT (BIT sl1)

2238 000004 uS4= 4 'UNIT SELECT (BIT #2) i
2239 000010 BAI= 10 :BUS_ADDRESS_INCREMENT INHIBIT (BIT %3,
2240 000020 PRT= 20 !INVERT PARITY ON MASS BUS TO EVEN (BIT 4
241 000040 CLR= 40 'CLEAR (BIT #5)

2242 000100 1A= 100 : INPUT _RERDY (BIT_86)

2243 000200 OR= 200 :0UTPUT READY (BIT 87)

2244 000400 MPE= 400 'MASS BUS PRRITY ERROR (BIT #8.

2245 001000 MxF= 1000 ‘MISSED TRANSFER ERROR (BIT #3)

2246 002000 PGE= 2000 ' PROGRAM ERROR (BIT #10)

2247 004000 NEM= 4000 NON EXISTANT MEMORY (BIT #11)

2248 010000 NED= 10000 !NON EXISTANT DRIVE (BIT %12

2249 02000C UPE= 20000 'UNIBUS PRRITY ERROR (BIT #13)

2250 040000 WCE= 40000 'WRITE CHECK ERROR (BIT #14}

2851 100000 olT= 100000 'DATA LATE (BIT #i%)

2253 ;DATA BUFFER REGISTER (RHDB)

zo5+ ;EACH BIT IS CALLED Br BIT NUMBER
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000001

10000C

000001

100000

000001

040000
10000C
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MRCY!11 30(1046) 10-NOV-77

11:48  PAGE 49

HARDWARRE REGISTER BIT DEFINITIONS

;RPO4 REGISTERS

:CONTROL AND STATUS 1 REGISTER. (#00)
GO= 1 :GO (BIT %0)

1E= 100 : INTERRUPT ENRBLE (BIT #6)

RDY= 200 'READY (BIT #7)

Alb= 400 :HIGH ORDER UNIBUS BITS (BIT w8
Al7= 1000 :HIGH ORDER UNIBUS BITS (BIT %9
PSEL= 2000 :PORT SELECT (BIT #10)

DVA= 4000 :DEVICE AVAILABLE (BIT #11)

MCPE= 20000 :MASSBUSS PARITY ERROR (BIT 13
TRE= 40000 : TRANSFER ERROR (BIT #14)

SC= 100000 :SPECIAL CONDITION (BIT %15,
:STATUS REGISTER (RHDS1) (#0!)

DFS= 1 :DRIVE FORWARD 5”/SEC. (BIT %0)
DFF20= 2 ‘DRIVE FORWARD 20" /SEC. (BIT #1)
0IGB= Y ‘DRIVE TO INNER GAVRD BAND (8IT #2.
GRV= 10 : GO _REVERSE (BIT #3)

OLbY= 20 'DIFFERENCE LESS THAN 64 (BIT a4
DEl= 40 :DIFFERENCE EQUALS 1 (BIT &5,

V= 100 :VOLUME VALID (BIT #&)

DRY= 200 :DRIVE RERDY (BIT #7)

OPR= 400 :DRIVE PRESENT (BIT #8)
PROG= 1000 : PROGRAMABLE (BIT #9)

LST= 2000 :LAST SECTOR TRANSFERRED (BIT #10)
WRL = 4000 ‘WRITE LOCK (BIT s1])

MOL = 10000 :MEDIUM ON-LINE (BIT m12)
PIP= 20000 *POSITIONING OPERATION IN PROGRESS (BIT #i3
ERR= 40000 :COMPOSIT ERROR. (BIT #14)

ATA= 100000 "ATTENTION ACTIVE (BIT %15,

. ERROR REGISTER #01 (RHER1) (802

tLF= - ILLEGAR. FUNCTION (BIT #0)

ILR= a *ILLEGAL REGISTER (BIT al)
RMR= g ;REGISTER MOOIFICATION REFUSED .8IT 2
PAR= 10 ‘PARITY ERROR (BIT #3)

FER= 20 :FORMAT ERROR (BIT #4)
WCF = 40 ‘URITE CLOCK FRIL (BIT #S)
ECH= 100 ECC HRRD ERROR (BIT #6)
HCE= 200 HEADER CGMPARE ERROR (BIT #7)
HCRC= 400 : HEADER CRC ERROR (BIT #8)
ACE = 1000 : ADDRESS OVERFLOW ERROR (BIT #9)
1RE= 2000 : INVALID RDDRESS ERROR (BIT #10)
WLE= 4000 :WRITE LOCK ERROR (BIT #11)
DTE= 10000 'DRIVE TIMING ERROR \BIT #12)
OPI= 2C00C :OPERATION INCOMPLETE (BIT 813
UNS= 40000 :DRIVE UNSRFE (BIT #lY4)
DCk= 10000G :DATA CHECK ERROR (BIT 15

:MAINTARINABILITY REGISTER (RHMR) (803}

SEG OCH4S
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CRIMBO, RPO4-/S. 6 DSKLS CTRLRZ  MRCYI1L 30(1046) 10-NOV-77 11:48_ PRGE S0

CoRIHB.PI 10-NOV-77 11:36 HARDWARRE REGISTER BIT DEFINITIONS

2311 000001 DOMD= l ;DIRGINOSTIC MODE (BIT #0)

231e 000002 MCLK= 2 ;MAINTRINARBILITY CLOCK (BIT s1)

2313 000004 MINX= 4 ;MARINTAINRBILITY INDEX (BIT 82,

2314 000010 MSTCK= 10 sMAINTRINABILITY SECTOR CLOCK (BIT #3,
2315 000020 MRD= 20 sMAINTRINABILITY REARD (BIT s4)

2316 000040 MWR= 40 ;MAINTRINABILITY WRITE (BIT 85,

2317 000200 DENVL= 200 ;DQ A ENVELOPE (BIT &7)

2318 000400 ZER= 400 ; CERO DETECT (BIT u8)

ggég 001000 DTSY= 1000 iMAINTAINABILITY SYNC DETECTEC (BIT %
Sggé {RTTENTION SUMMARY PSEUDO-REGISTER (RHRS) (804)

2323 00000 AT0= 1 ;DEVICE O (BIT #0)

2324 000002 AT]= 2 ;DEVICE 1 (BIT 1)

23eS 000004 ATg= Y ;OEVICE 2 (BIT s2)

23eb 000010 AT3= 10 ;OEVICE 3 (BIT #3)

e3e? 000020 ATY= 20 ;DEVICE 4 (BIT a4)

2328 000040 RTS= 40 ;DEVICE S (BIT 85)

2329 020100 RT6= 100 ;DEVICE & (BIT #6)

Sgg? 006200 AT?= 200 ;OEVICE 7 (BIT 87,

233¢

23

53

2336 :DESIRED SECTOR-TRARCK ADDRESS REGISTER (RHDST) (#l)

2337 EQCH BIT IS CALLED BY BIT NUMBER

2338

23.5

2340

234!}

2342

£343 :DRIVE TYPE REGISTER (RHDT) (s06)

Sg:g ;ERCH BIT IS CALLED BY BIT NUMBER

224k

2347

2348

2349

S%E? : LOOK-RHEAD REGISTER (RHLR) (#07)

2352 000001 EXTl= 1 EXTENSION 1 (BIT 80

2353 00000e EXTe= 4 ;EXTENSION 2 (BIT sl)

235+ 000004 EXTY= 4 SEXTENSION 3 (BIT 82)

2355 000010 EXT10= 10 ;EXTENSION 4 (BIT #3)

2356 000020 EXT20= 20 ;EXTENSION S (BIT s¥)

c3S7? 000040 EXT40= 40 ;EXTEN ION 6 (BIT 85) .
2358 000100 SCl= 100 ;SECTOR COUNT FIELD O (Bl™ #b)
2359 000200 SCe= 200 SECTOR COUNT FIELD 1 (BII #7)
2360 080400 SCu4= 400 SECTOR COUNT FIELD 2 (Bl™ #8)
2361l 001000 SC10= 1000 SECTOR COUNT FIELD 3 (BI1 #9)
elbe 002000 SCe0= 2000 SECTOR COUNT FIELD 4 (BIT «l0)
362 00%00C TRK1= 4000 TRRCK FIELD I (BIT #ll)

23t4 010000 TRK2= 10000 TRRCK FIELD 2 (BIT #l2)

2365 020000 TRKY= 0000 TRR;K FIELD 3 (BIT #13)

23kt O40000 TRKF10= 40000 TRRCK FIELD 4 (BIT sl
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100000

000001

156600
28080

000004

300348

000040

000200
0C2000

10688

MO4

MRCYIl 30(i046) 10-NOV-77 11:48 PRGE Sl
HARDWARE REGISTER BIT DEFINITIONS

TRK20= 100000 ; TRRCK FIELD S (BIT 815,
;ERROR REGISTER ®#2 (RHER2) (#10)

WCU= 1 :WRITE CURRENT UNSRFE (B]

CSF= 2 ! CURRENT SINK FRILURE (BI

WSu= q 'WRIT ?E% CT UNSAFE (BIT

O Qe il e (T
= H )

TOF= 40 ;Tgnusx§iggg SETECTOR FAl

TUF = 100 ' TR 5; ONS AFE_(BIT

FEN= 200 ;rang ENRBLED (BIT #7

WRU= 400 'WRITE RERDY UNGAFE (BIT

MHS = 1000 !MULTJPLE HERD SELECT (BI

NHS = 2000 !NO HERD SELECTION (BIT o

IXE= 4000 ! INDEX ERROR (BIT #11)

vu30= 10000 ! 30vOLT UNSRFE (BIT #l2)

PLU= 28808 !P.O UNSAFE (BIT #13)

ACu= 100000 ' ACUNSAFE (BIT #1S)

.OFFSET REGISTER (RHOF) (#11)

F25= . OFFSET MICRO INCHES ( 0)
Fegc A iQEFeE] B8 MIKRD INCHER D)
oExoof q ;o;;ss} éoo nxcgo xggnss :g;
8r6882 §8 : rr?ér 488 nfERS NCH 3 Py
OF800= 4O 'OFFSET BOO MICRO INCHES 8S)
OFREV= 200 :OFFSET NEGATIVE (REVERSE) (BIT
HCI= 2000 ! HERDER COMPARE INWIBIT (BIT #10)
£cl= 4888 ;ERROR_CORRECTION COGE INHIBIT B
Mt22= 10000 'FORMAT BIT (BIT #i2

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

: CURRENT CYLINDER RDDRESS (RHCC,) (#13)
;ERCH BIT IS CRARLLED BY BIT NUMBER

R (RHSN) (#1%)
NUMBER

—rm
mrm
mX
0
(3]
[
o
bt —q
M

(BIT S,
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CZRJHBO,RPO4/S5/6 DSKLS CTRLR2 MRCYLl 30(1046) 10-NCV-77 11:48 PARGE 52 '

CZRIMB.P11  "10-NOV-77 11:36 HARDWARE REGISTER BIT DEF INITIONS SEG 00S2
2423
2424
2425
242t :ERROR REGISTER #03 (RHER3) (#15)
2428 000001 PSU= ) ;PACK SPEED UNSAFE (BIT 0)
2429 006002 VUF= 2 VELOCITY UNSAFE (BIT #l)
2430 000010 UWR= IO ' ANY UNSAFE EXCEPT RERD/WRITE (BIT #3)
2431 000920 PREz 20 :DISK_PACK ROTATION ERROR (BIT 4,
2432 000040 ACL= 40 AC LOW (BIT #5)
2433 000100 DCL= 100 :DC_LOW (BIT #b)
24934 040000 SKI= 40000 :SEEK INCOMPLETE (BIT #14)
2435 100200 OCyL= 100000 :OFF CYLINDER (BIT #15)
2437 :ECC POSITION REGISTER (RHECL) (#16)
2438 ;EACH BIT IS CALLED BY BIT NUMBER
2440
2441
2442
2443
2444 ;ECC PATTERN REGISTER (RHEC2) (#17)
2445 +EACH BIT IS CALLED BY BIT NUMBER
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CZRIMB. P11 10-NOV-77 11:36 HRARDWRARE REGISTER BIT DEFINITIONS SEQ 003
aald
48

449

2450 .SBTTL REGISTER RODRESSES

e4sl|
24se

2453

245y

g:gg ;RPO4/5/6 VECTOR ADDRESS
g:gg 014744 000254 RPVEC: 254 ;RPO4/5/6 VECTOR ARDDRESS

2459

o

2462 ;NOTE: THE CONTENTS OF THESE LOCATICNS WILL BE DIFFRENT

2463 ; IF THE "“CHANGE BRSE ADDRESS"™ ROUTINE IS USED.

S:g; ; THIS ROUTINE STARTS AT LOCATION TRGGED "BASECH™

2466 014746 176722 RHOB: 176722 ; DATA BUFFER

e467 0I4750 176702 RHWC : 176702 i WORD COUNT

2468 QlI47Se 176704 RHBR: 176704 : BUS_ADDRESS

2469 014254 176710 RHCS@ 176710 ; CONTROL AND STATUS

2470 014756 176700 RHCS1 176700 COHTROL AND STATUS 1 SEE NOTE ABOVE
2471 0l4760 176714 RHER] 176714 ;ERROR 81 SEE NOTE_RBOVE

2472 014762 176706 RHDST 176706 'DESIRED SECTOR , TRACK ADDRESS
2473 0lN4764 176740 RHER2: 176740 ,ERROR 82

2474 0IY766 176732 RHOF : 176732 ;OFFSET

2478 0l4770 176734 RHCA: 176734 ;DESIRED CYLINDER ADDRESS

2476 Q14772 176742 RHERJI 176742 ERROR 83

2477 Ci477?4 176716 RHRS: 176716 SATTENTION SUHHRRY SEE NOTE RBOVE
c478 014776 176724 RHMR 176724 HQINTRINRBILI

2479 015000 17712 RHDS1 176712 : DRIVE TﬂTUS

2480 015002 176726 RMDT: 176726 :DRIVE TYPE

c48l 015004 176730 RHSN: 176730 : SERIAL NUHBER SEE NOTE RBOVE
c482 015006 176744 RHEC] 176744 ;ECC POSITION

c483 015010 176746 RHEC2: 176746 ;ECC PATTERN

2484 015012 176720 RHLA: 176720 ; LOOK AHERD

g:gg 01S014 176736 RHCC: 176736 ; CURRENT CYLINDER RADORESS

g:gg :ADDITIONAL REGISTERS LOCATED IN THE RH70 CONTROLLER

2489 015016 176752 RHCS3: 17675¢ ; CONTROL AND STATUS REG &

243C Cl1S020 176750 RHBRE: 176750 :BUS ADDRESS EXTENSION REGISTER
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CZRIMB. P11 10 NOV-77 11:36 REGISTER RDDRESSES SEG 0OO0S4
2491
2492 ; THE FOLLOWING LOCATIONS ARE RES RVE FOR R GISTER SAVES
2493 iANY TIME THERE ]S AN ERROR ALL WILL FILLED
249N :ONLY SOME MAY BE PRINTED BUT ALL N LL BE FILLED TRUE
S:gg :FOR THE TIME JUST RFTER THE “ERROR” ERROR COMMAND
e497 015022 000000 08 0 ; DRTR BUFFER
2498 015024 000000 WC 0 :WORD COLNT
2499 015026 000000 BA 0 ; BUS ADDRESS
ggg? 015030 000000 Ccse 0 i CONTROL AND STATUS 2
5205 1 €Sl NTROL AND STATUS 1
526 iR BRR80 I } ERROR 41
2505 015036 000000 psST 0 DESIRED SECTOR/TRACK ADCRESS
2506 01S040 000000 ER2 0 , ROR 82
2507 015042 000000 OF o ?
S 81?844 0 9] Esg RED CYLINDER RDDRESS
250 15046 0 ER3 0
2510 015050 000000 RS 0 QTTENTION SUMMRRY
2511 015052 000000 MR 0 iMAINTRINABILITY
esle 015054 00 DSl 0 DR%&E TATUS
eS13 015056 00 0 YPE
eSIY 015060 000000 SN 0 ;SERIAL NUMBER
2515 015062 000000 EC) Q ;ECC POSITION
2516 015064 000000 ECe 0 ECC PATTERN
2517 (C1506& 000000 LA 0 OOK-RHERD
Sg}g Ci1S070 000000 cC C URRENT CYLINDER ARDORESS
esec
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~R
[
<R

252l
esee
2523
25eu4

(o]ele)
b bt e
v
£Lrofu

0?
1i
11
01S116

Q1510
0l1Siee

01S1e4
0iSl12¢

G15130

C1513e

QISi3%
01513t

015140
0158142

O1S144

01S14e

10-NOV-T7

000010
000000
000000
000000

000000
00Cco00

000000
00000C

0C0o000

000000

000000
000CaC

000000
000000

000000

200000

gHBO RPO4-/S & DSKLS CTRLRZ

HB.P1! 11:36

MARCY1l 30(1046)

10-NOV-77
REGISTER ADDRESSES

DOS

11:¥8 PAGE SS

;FLAGS AND INTERNAL PROGRAM CONTROL WORDS

UNITS:
UNIT:
NOUNIT:
NUNIT:

SELECT:
UNITSL:

SRVDT:

SAVSN:

PCJSR:
ATTENT:

TOTALAT:

TMPILL:
TSECC:

TESDTE:

TAGDTE:

.BLKW
. WORD
. WORD
. WORD

. WORD
. WORD

ERFLGS: O

00 O oow

s THIS 1 IL
:UNIT UNDER

:NUM ER E
: USE E

:USED TO ET
: THAN ONE UN
ALL ONES IN
:UNIT NO. SE

S
N
PRESE

F D

DE ST

OF Yg

0 K TRACK OF UNIT UNCER TEST
D MI

cAT

CTE

N IF THERE RRE MORE

L
T
N
P
i
E E UNIT TO BE SELECTED

£
E
1
R
T
1
E

; ERROR FLRAG

; SAVE DRIVE TYPE REGISTER

:FOR COHPQRISON IN ORIVE CLERR TEST
:AND RH_INIT TEST

:SAVE SERIAL NUMBER REGISTER

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

;SAVE PC OF JSR WHICH GRVE THE EPRQFR

;ATTENTION BIT FOR PRESENT UNIT
;TOTAL ATTENTION BITS

; TEMPORARY ILLEGAL FUNCTION

;FLAG TO_SAY IF ECC TEST OR_NOT
SWHEN =177777 1T IS AN ECC TEST
iWHEN =017 IS NOT AN ECC TEST

;FLAG TO SAY IF DRIVE TIMING CRROR OR NCT
IWHEN = 177777 17 IS A DTE TEST
(WHEN = 0 IT IS NOT R DTE TEST

: TEMPORARY TRG USED IN DRIVE TIMING
;ERROR TEST

SEG SO

n
i



EQS

CZRIMBO,RPO4-/S-6 DSKLS CTRLR2 MACYI1l 30(1046) 10-NOV-77 11:48 PRGE Sb

CZRIMB. P11 10-NOV-77 11:36 REGISTER RDDRESSES SEG 00cSe
2561
2562
ggga ;FUNCTION EQURTES
256s :TRBLE OF COMMAND FUNCTIONS FOR RHCS!
sggg :THEN “GO" BIT HRS TO BE SET
2568 015150 FUTRBL :
2569 015150 000000 NOPERR: O ; NO OPERATION
2570 01S1S2 000002 UNLOARD: 2 ;UNLORD (STAND BY)
2571 015154 000006 RECALI: b RECQLIBRQTE
2572 015156 000010 DCLERAR: 10 :DRIVE CLEAR
€573 0iS1e0 0000le RELERS: ]2 :RELERSE (DUARL-PORT OPERATION)
2574 015162 000030 SERCH: 30 : SEARCH_COMMAND
2575 015164 0000S0 WRCHEK: SO ;WRITE CHECK DATA
2576 015166 0000Se WRCHDT: S2 'WRITE CHECK HERDER AND DATH
2577 0181?70 000060 WRIDAT: &0 iWRITE DATA
2578 015172 000062 WRIFOR: b2 IWRITE HEQDER AND DATAR (FORMAT)
2579 015174 000070 RERDAT: 70 :READ DATA
2580 015176 000072 REFOR: 72 ;READ HEADER AND DATA
2581 015200 000004 SEECOM: 4 : SEEK_COMMAND
2582 015202 000014 OFSETC: 14 :OFFSET_COMMAND
2583 015204 000016 RETCL: 16 ;RETURNTO CENTERLINE
2S84 015206 000022 PKACK: 22 : PACK ACKNOWLEDGE
2585 015210 000020 RERDIN: 20 iREAD IN
ggg% 0iS21i2 000000 ILLEGL: .WORD : COMPUTED ILLEGAL FUNCTION
2588
2589
2590 ;:DRTA BUFFER FOR RERD WRITE
s2az
2593 015220 000422 WRFROM: .BLKW  274. ;WRITE FROM THIS BUFFER
gggg Oleeb4 0004e2 REINTO: .BLKW  274. ;READ INTO THIS BUFFER
2596
2597 017330 000000 TJSTNM: O ;: TEST _NUMBER
2598 017332 000000 FIRSY: O :1F ZERO WILL TYPE HEADER
gggg :IF ONES WILL NOT TYPE HERDER
2601 017334 000000 RH70: 0 :FLRG = | FOR RH?0 CONTROLLER
2e0¢e iFLRG = O FOR RH11I
2603
o4
260sS
2606
e2e0? ; TABLE FOR ATTENTION BITS
gggg {ATTENTION TARBLE
2610 017336 001l 0ce 004 R[ATABLE: .BYTE 1,2,4,10,20.40,100,200
2ell 01?7341 810 0z0 0o40
2el2 017344 100 200



CoRJHBO, RPO4/S-6 DSKLS CTRLRZ
10-NOV=-77 11:36

CZRINB. P11
2613
2614
2615
2616
2617
2618 017346
2619 (017354
2620 017356
2621
2622
2623 017362
2624 017362
2625
2626
2627
2628 017604
2629 017612
2630 017620
2631 017624
2632 017630
2633 017632
2634
2635 017e34
2636
2637 017640
2638
2639
2640
2641 020662
2642
2643
2644 020720
2645 020726
2646 020730
2647
2648 020736
2649 021016
2650 021020
2651 021024
2652 021030
2e53
2654

012737

00000s

012737

001001
ooo402

000137

12737

032777
001403
012737

1722727
015120

000000

017332

020662

1772777

010000
000001
015120
177770

gistle
ClSl2e

MARCY1l

018120

177776
175124

017332

1e0ele
017334

30( 1046
REGIST

BEGIN2:
BEGIN:

START:

STARTA:

18:
ce:

SND1:

RH70CK :

33:

)
E

FOS

10-NOV-77 11:48 PRGE S7
R ADDRESSES

.SBTTL
LSBYTL #%2PROGRAM SETUP & SETUP TESTS#H#»
.SBTTL
MOV #-1,8SELECT :SELECT UNIT
BR STRRT
CLR JuSELECT ;D0 NOT SELECT UNIT
: NORMAL RUN
RESET
MOV £0,PS :SET PROCESSOR STATUS T0 O
MOV #RPVECT, JRPVEC :THIS IS FOR UNTIMELY DRIVE INTERRUFTS
JSR PC,J8STKINT :INITIALIZE TTY KEYBOARRD
TST J8FIRST :1S THIS FIRST TIME ROUND ?
BNE 18 :DON’'T TYPE HERDER IF NOT
BR 2§ : TYPE HERDER IF SO
IMP JaSND1 !
MOy #-1,d8FIRST :NEXT TIME DO NOT GIVE HEARDER
pIT ¥SW12, ISWR :LOOK TO SEE IF USING RH70
BEQ 3s “IF SWl2 = 0, SKIP NEXT
MOV 81, 38RH70 :IF SWl2 = 1. CU 1S AN RH7O
15T JNSELECT :200 START?
RDOCT
BIC 8177770, (SP) :ONLY KEEP LAST 3 BITS
MOV (SP), asONIT :SAVE UNIT TO BE TESTED
MV (SP,3, ABUNITSL :SAVE UNIT TO BE TESTED

EG 00CS7



coRJHBO, RPO4-S 6 DSKLS CTRLRe
10-NOV-?7 11:36

CIRIHB.
2656
2657
2658

P11

(@le)

De 1044
021056
021064
021072
021076
021102
021104
021106
021110
0cllle
p2l1120
gellee
021130
021132
021140
02l1ees
02le3e
02l1e39
021236
gela4e
021250
021254
021314
021316
021320
021356
0213e4

~— lnufu  fufu
W NNN NN

FERINIFVTABREEY 4R

o8g85oReggRe00e oo
NONO—- o \J?

fu— Lo NN

012737
005737

005726
012737

012737

000006
177778
020000
000204

044Se0
021316

015020
017334

J61606
000006

MRCYL1 30(1046)

000030
000004

000004
001200
160000

000004

000030
Ccoooa4

1S:

2s:

4s:
3%:

TRF:
RTN:

MOV
MOV

MOV
MOV

MOV
MOV

GOS

10-NOV=-77 11:48_ _PAGE 58
T VALUE FOR SOFTWARE SWITCH REGISTER

8STRCK, SP

;SET UP STACK POINTER

sREGSA], IsEMTVEC: Egngg VECTOR SO THART

IES OOERRVEC

nRHba R1
aénx)l R2

18

ISTERS RARE SAVED
SET UP FOR_BUS TIHEOUT
: THERE ARE 24 REG TO TEST
Rl _NOW HAS RDDR OF ADOR OF FIRST REG.
:READ HARDWARE REG.
:COUNT DOWN
:BRANCH IF 24 NOT DONE
IF 24 DONE

33 : BRANCH
SERRVEC+2 acsnnvtc Rssroas TRAP CRATCHER

(SP)+_(SP)+
-2«R1Y, TsTMPL

15

8SW13, aSWR
4§
8R0DDMOD, - (SP)

JaSEOP

$TRP, J#4
JMRHBRAE
JERH70
RTN
(SP)+
(SP)+

Céan

STORE FQILING REG_ADDR

;REGISTER NON EXISTANT

SINHIBIT ERROR PRINTOUT

‘BRANCH IF YES

:GET READY TO TYPE STARTING RDDRESS

; OF “CHANGE OF BRSE RDDRESS™ ROUTINE

;STOP _TQ FORCE THE RESTART!
G0 TO END OF PROGRAM -==-===mcccocmoe-

; INITIALIZE VECTOR
:ADDRESS RPBRE (RH11/RH70”)
:FOUND AN RH70

:SET MASK AND GET ouT
:NORMALIZE THE

: STACK
#SERROR, #EMTVEC; gSSTORE ERROR_VECTOR

THAT REGISTERS RRE SAVELD

SERRVEC+2, BIERRVQC ;:RESTORE TRAP CRTCHER



CIRIHMBO,.RPO4 § & DSKLS CTRLRZ
CRINB.PLL 10-NOV-77 11:36

&

gggé 021402 012706 001000
269S 02146 013737 147SY
2636 021434 0O4537 48532
268”7 021440 020017

2698 021442 000000

2635 QO21lu4MqM 684001

2°00 D21446 0e0?
2301
270’
2704

2705
2”05
E:D? )| 8} 014774
cv “ 13701 o
er 851493 813711 1;??7?
2-10 021476 011137 001126
2ril 021802 105737 001126
2rle 0e1Si0 005037 00ilg4
23 021S8]4 01013~ 048530
g:;g Jelted 104001
z"1le

MRCY1l 30(1046)

021442

T1

UN:

HOS

10-NOV-77 11:48 PRGE
REFERENCE EACH REGISTER
MOV 8STACK, SP
MOV uRHc SUN+2
e HeaT s
20017

_WORD O
ERROR }

¢

MOV J8RHAS, R1
Mgv .-1.331
MOV OR1’ J88BODAT
TE1B angéooaT
CLR J8SGODAT
MOV R1. J8REGADR
ERROR |

g9

;RESET STACK

; TEST BITS IN REGISTER

:ONLY THESE BITS ARE TEST READ/WRITE
ADDRESS OF REG. BEING TESTED

+IN CgRR;CT DATA RE IVED

TRETU C BLT3 ROU

:R1 Hn ggnsgs OF RHAS
PTHIS HAS (SURPRISED!
TEST oan
: GOOD DRTA

:FAILING REG. RHQS
RHQS DOE§ NOT CLE
MOVEC IN'O 1T

4

SEG 009



I0S

CcRJHBO,RPO4 S & DSKLS CTRLRS MRCY11 3951046) 10-NOV-77 11:48 PRGE 60

CZRIHB.PL; 10-NOV-=7711:36 PARTIAL TEST OF RHAS FOR UNIT NUMBERS PRESENT CEG
217
2718 021532 00000S RESET ;START WITH AN INIT
5553 021534 004737 060346 JSR PC, 38STKINT tINITILIZE TTY KEYBOARRD
s
2721 021540 032777 020000 157372 BIT $SW13, dSKR ; INHIBIT ERROR TYPEOUT *
2722 021546 001026 BNE 4§ :SKIP NEXT IF SO
2723 021624 013701 014774 4s ; MOV JURHAS , R1 Rl HRS RDDR. OF RHAS
2724 021630 013702 014754 MOV J8RHCS2, R2 :R2_HAS ADDR. OF RHCS2
725 021634 00SD12 CLR aR2 : CLEAR RHCS2
2726 021636 012700 000010 MOV 8., RO : COUNT
g7e7 D2ie42 013704 014760 MOV 38RMHER! , RY :RY HAS ADDR. OF RHERI
2729 02164 012714 177777 18: MOV 8-1,IRY ;MOVE _ERRORS INTO RHERI
2730 021652 005212 INC aR2 : INCREMENT UNIT NO.
2731 021654 005300 DEC RO ; COUNT
2732 021656 001373 BNE 15 ;BRANCH IF B8 NOT DONE
2-33 021660 111137 015136 MOVB  dR1,asTOTALAT  :SAVE TOTAL ATTENTION
2734 iUSED IN DRIVE CLERR TEST
235 02164 105037 015137 CLRE  JuTOTALAT+! :CLEAR UPPER BYTE
2736 021670 105711 TETE  aR! ;TEST FOR ANY DRIVES PRESENT )
2727 021672 001402 BEQ 2s ' NONE RESPONDING - TYPE THE MESSHGE
2738 02174 000137 022264 JHP XE2 ;SOME THERE - GO FILL “UNITS" TRBLE
2740 021700 032777 020000 157232 2$: BIT #SW13, ISR ; INHIBIT ERROR TYPE OUT?
2741 021706 001402 BEQ 33 :*NO DRIVES" MESSAGE IF NO
2742 02171C 000137 022622 JHP SELTST CHECK FOR SELECTED UNIT START AND LOAD
2743 {"UNITS" TRBLE WITH DESIREC DRIVE IF SO
2745 021714 38:
2746
éZ:g 022260 00C1237 044560 JMP J8SEOP $G0 OUT===mmm e mm oo e :
cs
2749
2750 ;#SET UP UNITS TRBLE
27¢€]
2782 022264 XE2:
2763 022264 012700 00001C 2s: MOV 8. RO ; COUNTER
2764 022270 012703 015072 MOV sUNETS R3 ‘POINTER )
2755 022274 012723 177777 3s: MOV 8-1, (R34 !PRESET BLOCK TO ALL UNES
2756 022300 005300 DEC RO COUNT
2767 022302 001374 BNE 3 :BRANCH IF 8 NOT DONE
2758 022304 012703 015072 MOV BUNITS, R3 : POINTER
2769 022310 00S00S CLR RS
2760 022312 005037 0iS114 CLR DUNOUNIT iNO. OF UNITS PRESENT
2761 022316 012700 000010 MOV 88., R0 : COUNTER
2762 022322 011137 001176 MOV aR1.J8STMPO : TEMPORARY STORAGE
Sgga 022326 006037 001176 4s: ROR R :SET CARRY IF ONE IN 0 BIT
2765 022332 103120 BCC 5§
2766 022334 010577 172414 MOV RS, JRHCS2 ; INSERT UNIT NUMBER
£767 022340 022777 024020 172434 CMP 824020, dRHDT ;IS THIS A DUAL PORY RPOY4 ?
27e8 022346 001503 BEQ 6$ {IYPE DRIVE NO. IF SO
2769 022350 022777 020020 172424 CHP #20020, IRHDT :1S THIS A _SINGLE PORT RPO4 ~
g;;g 0223Se 001477 BEG s : TYPE DRIVE NO.IF YES
4



ERERERNEERNEIS

tgmmcnmﬂw-r:
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nufufuureruuiuui 00
~J~3-1 I
(AJ'U""O\DQVU‘U‘-C(J 5

- \,-\’

BO,RPO4-5-6 DSKLS CTRLR?
10-NOV=-77 11:36

P11

022360
022366
022370
022376

022400

022416

022446
022450
022474
022500

022570

022574
022576
022600

022602
02e610
02eble

D2ebze
022e3C

022777
001473
022777
001467

022777
001463
gee7??7
001457

010546
104405
017746
104402
Q0og40?7
010523
104401
010546
104405
005237

005205
00S300
00l2se

013737
013737
00337

024021
020021

D24022
020022

172302

001223

015114

000
s e
(GIGIT,]
——0
——
oL

00
=
uon
——
nn
no

MACY1l 30(1046)
™

172414
172404

172374
172364

00
un
s

—
o

CiSlle

6S:

Ss:

SELTST:

JOS

10-NOV-77 1]1:48 PRGE bl
TEST FOR DRIVES PRESENT USING RHARS AND RHCSe

f‘MQ

BEQ
cMP
BEQ

ggqoal,aRHDT
420021, dRHDT
6$

ggqoaa,annor
820022, aRHDT
6$

; IS _THIS A DUAL PORT RPOS ?
: TYPE UNIT NO. OUT

:1S THIS A SINGLE PORT RPOS
:TYPE UNIT NO. IF SO

.15 THIS A DUAL PORT RPO& 7

; TYPE THE NO IF SO

1S THIS A SINGLE PORT RPOB 7
:TYPE THE NO IF SO

LIT'S NOT AN RPOM/RPOS/RPO6 DEVICE

#NO.
iSO TYPE QUT THE DEVICE TYPE

MOV
TYPDS
MOV
TYPOC
BR

MOV
TYPE
MOV
TYPDS
INC
INC

DEC
BNE

MOV
MoV
DEC

TST
MOV

RS, - (SP)
ARHDT, - (SP)

SCRLF
RS, -(SP)

JSNOUNIT

RS
RO
4§

JSUNITS, JSUNIT
anNOUNIf acNUNIT
JSNUNIT

JUSELECT
JSUNITSL,JWUNIT

;GET RERDY TO TYPE UNIT NUMBER
;GET RERDY TO TYPE RHDY
;NO RPO4/S/6 FOUND SO BRANCH

; PUT DRIVE NO. ON STACK
i TYPE DRIVE NO.
: INCR TOTRL NO. OF UNITS

; "RHCS2®' UNIT RDDRESS
:DRIVE COUNTER DOWN 0
:TEST AND DO NEXT UNIT IF 8 NOT DONE

;SET UNIT NO. TO FIRST ONE FOUND/OR D
;SAVE NO. OF UNITS

IF"NUNIT = O THEN ONLY ONE UNIT

IF NUNIT > O THEN MORE THAN ONE UNIT

; STRRTING ADDORESS 200 7
:CHANGE UNIT NUMBER TO SELECTED CNE



MM Ceto

0D G000 0D D a0
OO0 NT"N LW 0O

0, RPON/S-6 DSKLS CTRLRE

Pl

022654
022660

022710

022712
022716

022720
022724
022726
022732
022736

oo 0008
o iy

WHIWIW
st e e
wn =0
ne et

W

10-NOV-7

004737
00S037

005737
g01i02e
012700
122710
001015
005737

ocl0le

012700
005720

013700

022777
001425
022777
0G1421

0ee?77
CO1434

11:3

QYSTeH
015134

ois1le

000041
ocoo1l

015120

g1s07e

172777

o000
— s
[Va1¥a[Vs]
s e
Pt
n Ly

024020
020020

024021

MACY11 30(1046)
i

015134

171670
1716860

171650

10-NOV-77
TEST FOR DRIVES PRESENT
JSR PC, d8CLDISK
CLR J#ATTENT

: #TEST FOR UNIT %0
1ST JBUNIT
BNE 108
MOV 841,R0
CMPB 8ll) (RO
8NE 108
TST JNSELECT
BNE 108

; #*INCREMENT THE UNITS 'A
;# & DECREMENT THE **NOUN

MOV
TST

KOS

11:48 PAGE &2
USING RHRS AND RHCS2

SUNITS,RO
(RO}+

-1, (RO)
108
(RO), IWUNIT

JNOUNITS
JsUNIT,RO

J8RP06
O§4 e, dRHDT

2
#20022, dRHDT
c$

3s
8-1,Jd8RPO6

ATABLE(RO) ,a8ATTENT

SWUNIT, - (SP)

:gHOEO.aRHDT
420020, dRHDT
4§

#24021, JRHDT
5%

B
S

;FILL UNIT NO.
; CLERR

’

IT 80 NEXT IN THE UNITS TABLE *
T, TEST THIS UNIT
CHECK THE LORD MEDIA LOCATION
AN RPO4/5/6 ?
O AHEAD AND TEST UNIT a0
80 SELECTED ?
. IT A 210 START 7)
SO...TEST UNIT sQ

TO NEXT DRIVE (IF ANY,
PRESENT (TO BE TESTED)

NITS TABLE POINTER
THE NEXT UNIT IN THE TRBLE
E_INCREMENT THE POINTER)
RE ANOTHER TRBLE ENTRY PRESENT ~
(LOC = -1) ...MUST USE UNI~ &0
T UP TO BE THE UNIT UNDER TEST

(F))
C: —OO0OZ2
gzm-
-
wn—

: mu

or-p
Z-4C Mo
oOIXTmMO

MMEOMO M TM«DODMMY
—mrr—c

U~ T e~ EZE e

; DECREMENT BECRUSE UNIT 80 WON'T BE TESTEC

;RO CONTARINS THE UNIT UNDER TEST

; CLERR_RPO6 DEVICE TYPE FLAG
;DUAL PORTY RPOB_?

;YES...SET THE FLAG

; SINGLE PORT RPOB ?

; YES...SET FLAG

;DON'T SET THE RPOB FLRG
;SET THE FLRG

; RSSUME THE NEXT UNIT IS AN RPO4

:SET APPROPRIATE RTTENTION BI”
JUNIT'NOG. TO STACK
:TYPE DRIVE NO.

; DURL PORT RPQOY ?
; TYPE RSCII MSG OUuT
; SINGLE PORT RPQO4 7

‘TYPE THE MESSAGE

;DURL PORT RPOS ?
: TYPE THE MESSAGE

SEQ 0062



LOS

RPO4-S 6 DSKLS CTRLRZ MARCYI1l 30(1046) _10-NOV-77 11:48 PARGE b3
11 10-NOV-77 }11:36 TS TYPE SERIAL NUMBER AND DRIVE TYPE SEQG 0082
geld134 022777 020021 171640 cmpP 220021, dRHDT ; SINGLE PORT RPOS ~°
023142 CO01I430 BEG cs : TYPE THE MESSAGE
023144 022777 0240c2 171630 CMP s24022, aRHDT ;DURL PORT RPO6 ?
023152 001443 BEQ 63 ; TYPE THE MESSAGE
023154 022777 020022 171620 CMP 820022, JRHDT i SINGLE PORT RPOG ?
023162 001437 BEQ 63 s TYPE IT OUT
023164 000454 BR 18 :DRIVE IS NOT RPO4/5/6 - SO
;D0 NOT TYPE ANY MESSAGE OUT
; -SHOULD NEVER HAPPEN AT THIS PCOINT
!UNLESS DRIVE GOT SICK WHILE TESTING
:WAS IN PROGRESS
023166 4S:
023222 0£0043S BR 13 ; SKIP NEXT ONES
023224 SS:
023260 000416 BR 13 ; SKIP NEXT
023262 6S:
023316 005777 171462 18: 1S7T JRHSN ;RERD SERIAL NO. AND DRIVE TYPE
023322 005777 171454 ST aRHDT : THESE TWO ARE TO HELP SCOPE LOOPS
023326 017737 171452 015130 MOV JRHSN, d85AYVSN iSAVE TO CHECK IF CLR RHCS2 BIT S CLEARS AMY BITS
023334 GCI7737 171442 (18126 MoV ORHDT , 38SAVDT ;SAVE TO CHECK IF CLR RHCS2 BIT § CLEARS ANt BITS



MOS

CZRIHBO,RPOM/S. 6 DSKLS CTRLRZ  MRCYLL 3?;10H6) 10-NOV-77 11:48 PRGE &4

CZRINB. P11 10-NOV-77 11:3b6 TYPE SERIAL NUMBER AND DRIVE TYPE SEG 004
5831
2892 023352 004737 0457eM JSR PC,asCLDISK ;GIVE INITILIZE
ggg& 023356 032713 010000 BIT sMOL , AR3 ;CHECK MOL IN RHDS1
835
896 023600 032713 010000 18: BIT #MOL , JR3 ;CHECK MOL IN RHDSI
Sggg 023604 00137S BNE 13 ;BRANCH IF MOL IS HIGH
2899



CZRJHBO, RPO4/S-6 DSKLS CTRLR2
10-NOV-77 11:36

CIRINB.PL 1

mrum:Brurururu
:2@.9 DO DD
Do~NoTn LW

023706
023720
023724
023732
gz

023746
023750

02375se
023760
023766
023772

023774
023776

024000

024042

024044
02404e

012706
004737
012777
013777

004037
014750
0leebH4
Jn00e3

052777

052737

004037
014?250
015220
000023

115737

004037
016264
015220
003323
029036
824026
82404

01370

060505
016537

104001

000207

Cc01000
045764
000001
015206

046456

000001

000100

046456

016311

046660

052770
014746

MRCY11 30(1046)
6

171044
171016

170776

0le31N4

015245

04ES30

18:

cs:

NOS

10-NOV-77 11:48 PAGE &S
CHECK MOL TO BE LOW
MoV #STARCK, SP ;RESET STRCK

JSR PC,98CLDISK ; INIT AND SET UP GENERAL REG.
;AND UNIT NUMBER

MOV #DMD, aRHMR "SET DIAGNOSTIC MODE

MOV JWPKACK, 3RHCS! ;LORAD PACK ACKNOWLEDGE CIMMAND INTG RHCS1
SAVE REGISTERS FOR COMPARISON AFTER GO

¥3R RC, 98SAVER ;s SAVE

RHNC : FROM

REINTO 170
19. :NUMBER OF REGISTERS SAVED

GIVE GO TO PACK ACKNOWLEDGE COMMAND
QIS #GO, dRHCSI ;GO TO PACK RACKNOWLECGE COMMAND

. CHANGE SAVED REGISTERS TO EXPECTED VALUES
Bis 8VV,38REINTO+30 ;SAVED RHDS!

:AFTER GO HAS BFEN GIVEN TO PACK ACKNOWLEDGE COMMRND
:SAVE REGISTERS RGRIN SO THAT COMPRRISONS CAN

DONE
YR RO, J#SAVER : SAVE
RHWC : FROM
WRFROM
19. :NUMBER OF REGISTERS SAVED

:AS UPPER BYTE OF RHAS CAN BE CHANGING IN A [UAL PORT
:OPERATION THE UPPER BYTE OF RHRS WILL BE SAVED AS IS
:60 THAT THE COMPARES ARE ONLY VALID FOR THE LOWER BYTE
fove ISREINTO+25, IsWRFROM+2S; SAVE UPPER RHAS

; COMPRRE REGISTERS BEFORE PACK ACKNOWLEDGE COMMAND
‘WITH AFTER GO

(15 RO, 98COMPAR : COMPARE

REINTO :GO0D BUFFER

WRFROM :TEST BUFFER

19. : NUMBER

{g gEran FOR ERROR

2% *RETURN FOR GOOD COMPARISON
MOV auznuono RS :GETTING READY TO INDEX

ADD RS :DOUBLE ERROR WORD

MOV RHQC ~2(RS),38REGADR ;FAILING REGISTER ADDRESS
ERROR | : IMPROPER REGISTER CHANGE

i AF TER PACK ACKNOWLEDGE COMMAND
iWITH GO IS GIVEN
RTS PC tRETURN TO COMPARISION

SEG 00eS



BO6

CSRIHBO,RPO4-5 & DSKLS CTRLREZ  MACYIL 30(1046) 10-NOV-77 11:48 PAGE b6

CoRIHB. 211 10-NOV-77 11:36 SEG 00Es
2957 .SBTTL
2958 .SBYTL ##%DIRGNOSTIC CODEx#x
29E9 .SBTTL



CZRJMBO,RPOM/S/6 DSKLS CTRLR2
CZRINB. P12 10-NOV-77 11:09

2960
29%1

2964
s

2967

2970
29’1

7
5375
2974
<4375
2976
eS77
2978
2979
2980
5991

024120
024126

024132
Ocu4i40

024146
4152
418y

024160

024162

024166
4172
4174

024176

Cewa0c

000004

012777

01270S

013737
N12737

012706
811 0

1323
00S712

062705
020s2?

3B4%61
104042
013737

000040
014756

000004
024176
001000

o45530

001176

MRCY11

170626

0011
0000

o~

0o0o0cH

COb

30(1046) 10-NOV-77 11:48 PAGE 68

TIHOT'H

H§ r9&50u1~ TESTS WILL ATTEMPT TO CRTCH TH?SS E?G WHICH FARULT
INSER SHOWN US WE MISSED IN THE FIRST Pa THIS TEST.
HIS TEST HItL RS?ERTQ N THAT THE Q#b RH1! REGISTERS WIIL
RES o~o CAUSE R NON-EXISTANT MEMORY ERROR WHEN ACCESSED
"rsr" INSRUCTION.
MOV 8CLR, JRHCS2 :CLERR RH]1 CONTROLLER
MOV SRHCS1,RS :RS=LIST POINTER.
MOV JETIMOT, STMPC  ;SAVE TIMEJLT VECTOR.
MOV sE00, 9stIMOT :SET VECTOR TO EOO
L 00; MOV #STACK, SP :SET STACK POINTER.
100: MOV (RS) ,R2 :R2=RH]11 ADDRESS.
MOV R2, REGADR
TST (R®) :DOES THE RH1l REGISTER RESPOND?
ADD 82,RS ; UPDATE ADDRESS
cngs RS’ #RHEC2 ‘AT THE END OF LEGAL RH!1 REGISTERS?
Eb 588 vgs GOTO 000.
EOQ: ERROR
000: MOV §TMPO,a8TIMOT  ;RESTORE TIMEOUT VECTOR.

SEG 0087



D06

CoRJHBO,RPO4/S 6 DSKLS CTRLR2 MACYL1 30(1046) 10-NOV-?27 [1:48 PRGE 69
SZRIHB. P12 10-NOV-77 11:09 Til BCTAR LEGARL REGISTER RESPONSE TEST CEG 70eE

2990



EOE
PAGE

CIRIMBO,RPO4 S & DSKLS CTRLRZ  MACY1l 30(1046) _10-NOV-77 11:48 PAGE 70
CIRIHB. P12 10-NOV-77 11:08 Til BCTA LEGAL REGISTER RESPONSE TEST SEG 0069
2991 .REM_~.
299¢ THE FOLLOWING & TESTS WILL TEST THE BYTE LOGIC FOR THE RHil REGISTERS
2993 NO RTTEMPT IS MADE TO DETERMINE IF ALL POSSIBLE _DRTR PRTTERNS CAN BE
2994 . LORDED, ONLY THAT THE RH11 HRARDWARE WILL ALLOW THE PROGRAM TO SELECTIVLY
Sggg MANIPULATE BYTES USING THE FOLLOWING COMMANDS:
ggg; 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.
o ,
gggg 024224 012777 000040 170See MoV 8CLR, dRHCSE ;CLERR RH11 CONTROLLER
3885 024232 012706 001000 MOV #STRCK, SP ; SET STACK POINTER.
3009 024236 013702 014750 MOV RHWC , R2 ;R2=RH11 WC ADDRESS.
3010 024242 010237 045530 MOV R2, REGADR ;REGISTER ADDRESS TO REGADR FOR TYPING.
ggié 04246 012737 000377 001124 MOV 8377, SGDDAT ; SGDDAT=S/B.
ggia 024254 00sole LO2: CLR (R2) ;CLERAR RH11 KC.
3015 024256 112712 000377 102: MOVvB 8377, (R2) ;SET WC TO_LO BYTE.
gg}? 024282 011237 001126 MOV (R2), SBODART ; SBODAT=ACTUAL WRS
3018 024266 023737 001126 00lle4 cMP $SBDDAT, SGDDAT ; COMPARE RESULTS
ggég 024276 104044 ERROR 44



C<RJIHBO,RPO4-S 6 DSKLS_CTRLRZ
10-NOV-77 11:09

CZRIHB. P12

024316
02434
024330
884330
024346
024350
0243s2
024356
024360

024364
024374

012777
012706
013702
619537
005012
00se0e
112712
00S302
011237

023737
159044

C00040
001000
014750

045530
177400

000377

GOlieb
001126

MRCY11l 30¢
Tl

170430

00llew

00lliau

fus—

o4e)

L03:

103:

FO6

10-NOV-?7 11:48 _PAGE
BCTR MOVB LO BYTE TO WC

MOV
MOV
MOV
HOV
CLR
INC
Move
OEC
MOV

CHP
ERROR

8CLR, RHCS2
#STACK, SP

RHWC , R2

R2, REGADR
8177400, SGODAT
(R2)

R2

8377, (R2)

R2

(R2), SBDDAT
$BDOAT, SGDOAT
44

71

;CLEAR RH1l CONTROLLER
;SET STACK POINTER.

;R2=RH1l WC HI BYTE RDDRESS.

; $GDDRT=5/8B.

;CLERR RHI1 WC.

;R2=HI BYTE RDDRESS.
;SET WC HI BYTE.
;Re=FULL WORD RODRESS.
, SBODART=ACTUAL .

; COMPARRE RESULTS.

SEG 0070



CoRJHBO,RPO4 S & DSKLS CTRLR2

CcRJIHB

3044
3045
3046

P12

D244 1N
Q2usee
Q24426
024432
024436
02444y

024446
0e4use

024458

Q244E2
024472

10-NOV-77

Q12777
012706
013702
010237
012737
00s012

012712
182712

811237

023737
104045

11:09

Cco0oCH0
001000
014750

045530
000377

000ese
goo12s

0ol126
oollee

MACYL11l 3001046
T13

17033¢

O0ll2a4

oocliz2y

LOM:

104:

GO6

10-NOV-77 11:48 PRGE 72
BCTA MOVB HI BYTE TO WC

MOV #CLR, JRHCS2 :CLEAR RH11 CONTROLLER
MOV 8STACK, SP :SET STACK POINTER.
MOV RHWC , R2 :R2=RH11 WC ADDRESS
MOV R2, REGADR

MOV 8377, SGDOAT : $GDDRT=S/B.

CLR (R2) :CLEAR RHI11 WC.

MOV 8252. (R2) :SET UP WC

BISB 8125, (R2) :D0 A BISB

MOV (R2), $BDDAT : SBDDAT=WAS .

CMP $BODAT,$GDORT  ; COMPARE RESULTS
ERROR 4§

SEG 0071



HOG

CIRIHBO,RPO4-S.- 6 DSKLS CTRLR2 MACYIL1 3?(10'-06) 10-NOV-77 11:48 PAGE 73
14

CZRIHB.P12  10-NOV-77 11:09 BCTA BISB LO BYTE TO WC SEG 0072
3064
3065 024512 012777 COODMD 170234 MOV 8CLR, 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 177400 00i12 MOV 8147400, SGODRT  ; $GDDAT=S/B.
/
3073 024542 005012 LOS:  CLR (R2) ;CLEAR RH11 WC.
ggtg D24S44 005202 INC R2 ;R2 =HI BYTE.
4
3077 024S4e 112712 000125 MOVE 8125, (R2) ;SET_UP_RM11 WC.
3078 024858 152712 000252 105:  BISB #2823, (Re) :80 A BISB.
i
3080 024556 005302 DEC R2 ;R2=FULL WORD ADDRESS.
gggg 024560 011237 001126 MOV (R2) , SBODAT : $BDDAT=WAS.
3084 ([a9sed 023737 001126 001124 CMP__ $BODAT,SGDDAT  ;COMPARE RESULTS.
308 Czug~y 04045 EREOR 45
308E
358~



CoRJHBO,RPO4-S & DSKLS CTRLRZ
10-NOV-77 11:09

CSRIHB

3100

[N ININININTAT N
NN L Wwhus—

P b b b b e boe e
OOOO000O00

-

Y-

QevelH
024bee
024626
NS
024644
024646
024652
024656

Q24662
g24ere

012777
Q12706
013702
012537
00s01e2
0i27le
142712
011237

0e3737
1049046

C00040
oc1000
014750

04SS30
0002Se

000377
0001es
0Cl126
0c112e

MACY11l 30(1046)
T1S

170132

001124

00lie4

LOG:

106:

106
GE

10-NOV-7? 11:48 PARGE 74
BCTA BISB HI-BYTE TO WC
MOV 8CLR, JRHCS2 :CLEAR RH11 CONTROLLER
MOV #STACK, SP :SET STACK POINTER.
MOV RHWC , R2 :R2=RH11 WC ADDRESS.
MOV R2, REGADR
MOV 8252, SGODAT :$GDDAT=S/8.
CLR (R2) :CLEAR RH11 WC.
MOV 8377, (R2) :SET WC=0000377
BICB 8125, (R2} :D0 A BICB
MOV (R2),$BODAT : $BDDAT=WAS.
CMP $BODAT,$GODAT  ; COMPARE RESULTS.
ERROR B

SEQ 0073



JOb

SRIHBO,RPOM S & DSKLS CTRLR2  MRCYLI 3?;%046) 10-NOV-?27 11:48 PAGE 7S

CIRIMB. P12 10-NOV-77 11:09 BCTA BICB LO-BYTE TO WC SEG 2074
3109
gii? ceNT12 012777 COOOM0 170034 MOV #CLR, aRHCS2 :CLEAR RM11 CONTROLLER
311% 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
%iié 024734 012737 125000 0Clled MOV #125000, SGODAT  ; SGDDAT=5/B.
giig 024742 005012 LO?: CLR \R2) :CLEAR RH11 WC.
gig? 024744 005202 INC R2 :R2=H1 BYTE.
3122 024746 112712 000377 MOVB 8377, (R2) :SET WC=177400
3153 024752 142712 00012% 107: BICB 8125, (R2) :D0 A BICB
gisg 024756 005302 DEC R2 :R2=FULL WORD.
gigg 024760 011237 001126 MOV (R2), $BODAT :$BDDAT=WRS.
3129 Q24Te4 022737 0CLl12e 00li24 CMP $BODAT, SGOOAT  : COMPARE RESULTS.
3133 024™P4  ID90Y% a ERFOR Y6
3132

- "
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» DO LW

KO6

046) 10-NOV-77 11:48 PAGE 76

0,RPO4-S & DSKLS CTRLRZ2 MRCYLL 301
T17 BCTA BICB HI- BYTE TO WC SEG 20C7¢

P12 10-NOV-"7 11:09

.REM %
THIS TEST ATTEMPT TO ACCESS AN ILLEGAL REGISTER WITHIN THE RANGE

OF ADDRESSES SELECTED BY THE XOR'S. THE RH11 ADDRESS DECOOE LOGIC WILL ALLOW UP TC 32
CONTIGUOUS REGISTERS TO EXIST, IN OUR CONFIGURATION ONLY 16 WILL REALLY

EXIST, THIS TEST ATTEMPTS TO ACCESS THE 20(8) REGISTER - IF IT RESPONCS

THE TEST WILL TYPE OUT AN ERROR.

FOR THE CASE OF THE RH7?0, THE CONFIGURATION ALLOWS 18 OR 32 KEGISTERS K <0G
WE WILL ATTEMPT TO ADDRESS REGISTER 22(8), 33(8) OR AS BEFORE THE LASt
REGISTER7¢ 2.

025014 012777 00004C 167732 MOV #CLR, 3RHCS2 :CLEAR RH1l CGNTROLLER
02s022 005737 017334 1ST JMRH70 :CHECK TO SEE IF RUNNING WITH RH70
025026 001403 BEG 18 :1F NOT...SKIP NEXT 8 DO FOLLOWING
025030 013702 01S016 MOV RHCS3,R2 :R2 = LAST LEGAL RM70 REG RDDRESS
025034 000402 BR 2% :SKIP NEXT

025036 013702 015010 18: MOV RHEC2,R2 :R2 = LAST LEGAL RN1i REG ADDRESS.
0eSQ42 062702 000002 2§ ADD 82, R2 :R2 = FIRST ILLEGAL RDDRESS.

025046 (010237 045530 MOV RE ' REGADR

025052 005037 001126 CLR $BODAT : $BDDAT=WRS .

0250Se 005037 D00li24 CLR $GODAT : $GDDAT=S/B.

025062 013737 000004 001176 MOV J8TIMOT . $TMPO  ;SAVE TIMEOUT VECTOR.

026070 012737 025114 000004 MOV #010,astIMOT :SET TIMEOUT VECTGR TO 010.

02507e& 012706 001000 L10: MOV 8STACK, SP :SET THE STACK POINTER.

25102 00Ss712 15T (R2) : TEST ADDRESS.

025104 062702 000024 ADD 824 R2 :THIS MIGHT BE THE CRSE OF 32 REGISTERS
02€11C 00S71e 157 (R2} STEST IT RGRIN

0251i2 1049047 ERROR Y47

025114 012737 001176 0OGO00Y OlG: MOV $TMPO, asTIMOT  :RESTORE TIMEOUT VECTOR.



C<RJIHBO RgOHfS

CZRIHB

W (L) (W L W W W W W W W W) WD W W W W W W W W

RS 8RR LN 28 8BTRREEB28 L It 2l

R
FRZ

wwwu&;
oy
— 000
QOO

wwmww&iuww
v
Pt i Pt Pt s Pt Pt Pt Pt
DO NN LW

P12

0eS1i40

0asive
025154

025156
0eSieN
025166
025172
025476

025502
Ge5506

025524
025530

025536
025842
02S544

02SsS0
025554

025562
025570

025572
025574
025600
025602

025e04

6 DSKLS_CTRLRe
10-NOV-7"7 11:09

012727

123727
001150

023727

C01002
000137

012706

013702
010237

013700
005001
006000
103423

010137
0S2737

01370S
oi0l12
011837

Q11237
042737

023737
00100S

005201
020127

000746
1040ED

000040
015136

001100

025600

go10ee

014754
Q45830

015136

g0lleM
010000

014756

001176

001126
167770

00ll2e

000010

MARCY11l 30(1046)
Teo

167606
000377

0000C0

001124

001126
00lley

10-NQV-277

LOG

11:48__PAGE 77

BCTR ILLEGAL REGISTER TEST

:NOW WE ARTTACK BTCB

' REM
THE FOLLOWING TWO TESTS DETERMIN
NED BIT AND THAT ALL EXISTING DR
THE TESTS LOOK AT TOTALAT TO DET
THESE DRIVES WILL CLERR THE NED B

I

WILL SET THE NED RIT,
ON FIRST PARSS ONLY, IF ALL DRIVES RRE ON LINE + MESSRGE WILL SO ADVISE THE
OPERATOR., THE TEST WILL CONTINUE REGRRLESS OF THE OPERRTORS RCTIGN.

7

Yll:
Ull:

Sll:

Ril:

L1l:

Nll:
Xl]:

Ell:

MOV
CMPB
BNE
CMP

BNE
JMP

MOV

MOV
MOV

MoV
CLR
ROR
BCS

MOV
BIS

MOV
MOV
MOV

MOV
BIC

CMP
BNE

INC
CMP

BR
ERROR

#8CLR, 9RHCS2

J8TOTALAT, #8377

ull
SPRSS, &0

Y1ll
x11

#STRCK, SP

RHCS2,R2
R2, REGADR

J#TOTRLAT,RO
R1

RO
N1l

R1,$GDDAT
sNED, SGDDAT

RHCS!,RS
R1, (R2)
(RS), $TMPQ
(R2), SBODAT

E
I
E

ALL NON DRIVES SET THE
CLERR THE NED BIT.
Ns WHICH DRIVES EXISY AND TEST THAT

F
1
ND ALSO THAT NON EXISTANT DRIVES

1
VE
RM
17T

;CLERR RH!11 CONTROLLER

.ARE ALL DRIVES ON LINE.
:NO GO RON THE TEST.

; IF PASS 80 THEN TYPE MESSAGE

; RDVISING OPERATOR
; THRT THIS TEST WILL NOT BE RUN

; SET STACK POINTER.
iRe=RH11 RHCS2 RDDRESS.

; SGDDAT=5/8.

: ADDRESS OF A DEVICE REGISTER.
:LOAD A NON-EXISTANT DRIVE.

sATTEMPT TO RERD FROM DEVICE REGISTER.
: $BDDAT=WRS.

#1CNED!USH'US21US1> . $BDDART ; SBDODAT=SAVED DATA.

$BODAT, SGDDAT
Ell

Rl
Rl,s8.

Sl
S0

; COMPARE RESULTS.

; TESTED ALL DRIVES YET.

SECG 0076



CCRIHBO,RPO4/S & DSKLS CTRLRZ2
CZRIHB.F12 10-NOV-77 11:08

3228
3229

MRCYil 30(1046)
T21

MOB

10-NOV-77 11:48 PRGE 78
BCTB (NED) NON-EXISTANT DRIVE TEST.

(SET>

SEG 0077



NO6

CZRJHBO,RPO4-/5/6 DSKLS CTRLRZ MRCY!] 39;(2{0'46) 10-NOVv-77 11:48_ PRGE 79

CZRIMB. P12 10-NOV-77 11:09 BCTB (NED) NON-EXISTANT DRIVE TEST. (SET: ) SEG 0078
3230
3535 025624 012777 000040 167122 MOV #CLR, JRHCS2 :CLEAR RH11 CONTROLLER
gggg Ge5632 012706 001000 MOV $STACK, SP sSET STACK POINTER.
3235 025636 9013702 014754 MOV RHCS2, R2 sR2=RH11 RHCS2 ADDRESS.
3236 Q025642 010237 045530 MOV R2 . REGRDR
3237 025646 013700 015136 MOV astOTALAT, RO
3238 025652 00500i CLR R1
3239 (025654 006000 si2: ROR RO
gg:? 025656 103020 BCC Ni2
ggzg 025660 010137 001124 MOV R1,$GDDAT
3532 025664 013705 014756 MOV RHCS1,RS : ADDRESS OF A DEVICE REGISTER.
gg:g 025670 010112 Lia: MOV R1, (R2) :SELECT UNIT.
gg:g 025672 011537 001176 MOV (RS),STMPO :ATTEMPT TO RERD FROM DEVICE.
3250 025676 011237 001126 MOV (R2), $BDDAT . SBODAT=WAS.
3525 026702 042737 167770 001126 BIC #tC<NED'USHUS2! (S > , $BDDAT : SBDDAT=SAVED DATA.
3253 025710 023737 001126 001124 CMP $BDDAT,SGDDAT  ; COMPARE RESULTS.
gsgg 025716 001005 8NE El2
3956 025720 005201 N12: INC R1 t
gggg 025722 020127 0DOODO!0 CMP R1,#8. : TESTED ALL DRIVES.
3269 025730 000751 BR 512
ggg? 025732 104050 E12: ERROR G0



CZRIMBC,RPO4 /56 DSKLS_CTRLRE
10-NOV=-77 11:09

C2RINB.PL2
3263
3264
3265
3266
32067
3268 025752
3269
3270 025760
3571
3272 025764
32;_3 025770
3278 025776
3276
3277 026002
3278
3279 026006
3280
3281 028012
3282
3283 026016
3284 026020
3285 026024
3286
3287 026030
3288 026034
3289
3290 026042
329] 0es60se
3292

012777
012706

013702
012737

01370S
012712
013702
011237
00s0le
013702
010237

011237
042737

023737
104051

000040
001000

014754
000007

014756
000007
018774
001176
845630

o0lles
167770

o0ll2e

BO7

MACY!1 30(1046) 10-NOV-77 11:48 PRAGE 80
Tae BCTB (NED) NON-EXISTANT DRIVE TEST. (CLERRED:

REM Y,

TEST TO SEE IF WE _CAN RERD FROM THE “RS™ REGISTER RND NGT CAUSE
R NED NON-EXISTANT DRIVE ERROR
7

16E7 74 MOV
MOV

MOV
oCl124 MoV

MOV
L13: MoV
MOV
MOV
CLR
MOV
MOV

MOV
001126 BIC

00lled cMP
ERROR

8CLR, 9RHCS2 :CLEAR RH11 CONTROLLER
#STACK, SP :GET STACK FOINTER.

RHCS2,RE .R2=RH11 CS2 RADDRESS.
sUSH1(S21uUS1, SGOOAT; SGDDAT=S/B.

RHCS1,RS : ADDRESS OF R DEVICE REGISTER.
BUSH'US2'USL, (R2);LORD A NON-EXISTANT DEVICE.
RHAS, R2 :R2= “AS".

(R2), $TMPO :ATTEMPT TO READ FROM DEVICE RS.
(R2) :CLERR RS REGISTER.

RHCS2,R2 :R2=RH11 €S2 RDDRESS.

Re, REGADR

(R2), $BDDAT . $8DDAT=WAS.

#tC«NED'USHUS2! US1)> , SBODAT; SAVE NED AND DEVICE SELECTED.

g?DDQT,SGDDﬂT ; COMPARE RESULTS.

SEG 0079



CZRJHBO,RPO4-S & DSKLS CTRLRR2
10-NOV-77 11:09

CZRIMB. P12

3294

3295

%

3298

3299

3300 026072
3301

3302 026100
3303

3304 026104
3305 026110
3306 026114
3307

3308 02bi20
3309

3310 026l
3311 026130
3312

3313 026134
3314 Q026182
3315 026144
3316

3317 026146
3313 026150
3313 026154
3320 026156
3321 026160
3322 026162
3323 026164
3324 026166
3325 026170
3326 026172
3327 02174
3328 026176
3329 (026200
3330 0262
3331 026208
3332

3533 026210
3334 026212
3335 026elN
333% 026216
3337 026220
3338 Q026eo2
3339 Q026224
3340 026226
3341 026230
3342 026032
3343 026234
3344 026236
3345 6240
3346 242
3347  02beN4
3342 02E246
3348 02e2ED

012777
012706
013702
010237
012705

53?7

000040 166654
001000
014752
Q4SS30
026154
001124

Q0lley
001126

001126 Q001124

MRCY1l 30(1046)
T23

.REM

10
BCT
“

-NOV-77
B AS REGISTER TEST

ca7z

11:48

THE NEXT THREE TESTS N*LL
QN? BYTE MODE. THE PATTERN

LiY:
JOL K

NiY:

LSTI4A:

pA
MOV
MOV

MOV
MOV
MOV

MOV

MOV
MOV

CMP

177766
177756
177736
177676
177576
177376
176776
175776
173776
167776
187776
137776
077776

#CLR, JRHCSe

PRGE 81

TEST THE BUS
S ARE CHOSEN

S
)
S,
D

RE
SR

ATA.

GI
EG

;CLERR RH11 CONTROLLER

STER
GISTER.

#STACK, SP :SET STACK POINTER.
RHBA, R2 :R2=RH11 BA ADDRESS.
R2,REGADR

sLSTI4AR,RS :RS=TEST LIST ADDRESS.
(RS)+, SGDDAT : $GDDAT=5/B.

$GDDAT, (R2) SET ags RDORES

(R2), SBDDAT RERD DRE
$BODAT,$GDDAT  ; COMPRRE RESULT

NI1Y :GET NEXT TEST

52

(RS) :ART END OF LIST

L1y *NO!

4

SEG 0080



DO7

CIRIJMBO,RPOM/S. & DSKLS CTRLREZ MACY!l 30(1046) 10-NOV-77 11:48 PAGE B2
CoRIMB. P12 10-NOV-77 11:09 T24 BCTC BUS RADDRESS REGISTER SEG Coel

3350 026252 CO000C0 0
3381



EQ7

CoRJHBO.RPOY 56 DSKLS CTRLR2 MACYLl 30(1046) 10-NOV-77 11:48 PAGE 83
C3RINB. P12 10-NOV-77 11:09 T24 BCTC BUS ADDRESS REGISTER SEG 0082

3352

ggga 026272 012777 CO0OM0 166454 MOV 8CLR, JRHCS2 .CLEAR RH11 CONTROLLER

gggg 026300 012706 001000 MOV #STACK, SP RESET STACK.

SR upe B R, et e woeess

gggg 026314 012705 026356 MOV sL4TISA, RS .RS=TEST LIST ADDRESS.

gggé 026320 005012 L1S: CLR (R2) :CLEAR RM11 BA REGISTER.

ggga 026322 012537 001124 MOV (RS)+, $GODAT . §GDDAT=S.8.

335 026326 113712 001124 115: MOVB $GODAT, (R2) :SET BUS RDDRESS REGISTER.

gggg 026332 011237 001126 MOV (R2) , SBODAT 'READ BUS ADDRESS REGISTER.

3368 026336 023737 001126 001124 CMP $BODAT, SGDDAT  ; COMPARE RESULTS.

gggg 026344 001401 BEQ RIS

{

gggé 026346 104053 ERROR 53

ggza gggggg 88§;ég R1S: gsg (RE) ;AT END OF TEST LIST.

ggéé . THIS L1ST WILL BE USED TO LOAD YHE LOWER BYTE OF THE BA REGISTER.

3377 026356 000002 (sTi5R: 2

3378 026360 000004 4

3379 026362 000010 10

3380 026364 000020 20

3381 026366 000040 40

3382 026370 000100 100

3383 026372 00C200 200

3384 026374 000376 376

3385 026376 000372 372

3386 026400 000366 366

3387 026402 000356 356

3388 026404 000336 336

3389 026406 000276 376

3333 026410 00076 176

3391 o02ed41Z 00000C 0



FO7

CSRJHBO,RPO4/5-6 DSKLS CTRLR2  MACYILl 30(104&) _10-NOV-77 11:48 PARGE 84
CoRIMB.PI2 10 NOV-7?7 11:09 T2S BCTC BUS ADDRESS REGISTER LO-BYTE SEG 0g82
3392
ggga 026432 012777 COO0CM0 166314 MOV #CLR, dRHCSe ;CLEAR RH11 CONTROLLER
gggg C2b440 012706 001000 MOV #STACK, SP ;RESET STRCK.
3397 Q26444 013702 014752 MOV RHBR, R2 ;R2=RH11 BR ADDRESS.
3398 026450 010237 045530 MOV R2, REGADR
gagg 026454 (01270S 026526 MOV sL5T16R,RS ; RS=TEST LIST ADDRESS.
g:gé Oee460 00SO0l2 LIb: CLR (R2) ;CLERR BA REGISTER.
g:ga 026462 012537 001124 MOV (RS) +,SGDOART ; SGDDART=S/B.
g:gg O2b4ee 005202 INC Re ;R2=HI BYTE RDDRESS.
%:8; 026470 113712 00liled I16: MOvVB $GDDAT, (R2) ; SET BUS RDDRESS REGISTER HI-BYTE.
g:?g 026474 00S302 DEC R2 ;R2=FULL WORD ARDDRESS.
3411 026476 011237 001126 MoV (R2), $BODART ; RERD BUS RADDRESS.
g:%g 026502 000337 00liz24 SWAB SGODAT {ADJUST DATA FOR HI BYTE.
3414 026506 023737 001126 00lie4 cMP $BODAT, SGDDRT ; COMPRRE RESULTS.
3:{2 02eSi4 001401 BEQ Ri& ; OKRY
32%7 026516 104083 ERROR &3
3419 026520 005715 Rl6: TST (RS) ;AT END OF TEST LIST.
3420 026522 001356 BNE L1 NOPE
g:gé ; THIS LIST WILL BE USED TO LORD fHE UPPER BYTE OF THE BR REGISTER.
3423 026526 000002 CSYIBQ. 2

3428 026540 000100 0
3429 026542 000200 0
3430 026544 000376 376
3431 026546 000374 374
3432 026550 000376 376
3433 6552 000366 366
3434 026554 0003S6 356
343 026556 000336 336
3436 026560 000276 2’6
2437 0e2bSke 000176 176

3438 02eSe4 00000C
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CSRIMBO,RPO4/S 6 DSKLS_CTRLR2  MACY1Ll 30(1046) 10-NOV-77 11:48 PAGE B85
CIRIMB.PLE 10-NOV-=711:09 To6 BCTC BUS ADDRESS REGISTER Mi-BYTE SEG C0E4

3940 .REM v

44 THIS TEST cnuse AN RH11 INTERRUPT VIR THE SPECIAL COMMAND SEQUENCE

3482 BIS JRHCS2. THIS TEST PROVES ONLY THAT THE HAROWARE CAN HANDLE

g::a INTERRUPTS #ROPERLY

3:32 026604 012777 000040 IbE1Y2 nov #CLR, 3RHCS2 :CLEAR RH11 CONTROLLER

3::5 026612 012706 001000 MOV 8STACK, SP :SET STACK POINTER.

3449 026616 013702 014756 MOV RHCS1,R2 :R2=RH11 ADDRESS.

3450 026622 010237 045530 MOV R2, REGADR

3451 026beb 005037 001126 CLR $B0DAT : $BODAT=WRS.

g:gg 026632 005037 00114 CLR $GODAT '$GDDAT=S./B.

3464 026636 017737 166102 001176 MOV JRPVEC, $TMPO :SAVE RH11 INTERRUPT VECTOR.

gzgg 026644 012777 026670 166072 MOV 8021, JRPVEC :SET RM11 INTERRUPT VECTOR To c2:.

3467 02ebS2 0S2712 000100 BIS $1E, (R2) : CAUSE INTERRUPT.

3458 026656 000240 NOP ‘WAIT FOR INTERRUPT.

3489 (026660 000240 NOP

g:gg 02bbb2 01:237 00124 MOV (R2),$GDDAT :SAVE CONTENTS OF REGISTER.

g:gg 026666 104054 ERROR 64

3322 O2EETC 013777 O0liTe 166046 MOV §TMPO, aRPVEC -RESTORE RH11 INTERRUPT VECTCR.



CZRJHBO,RPO4-S & DSKLS CTRLRZ2
10-NOV-77 11:09

{ZRJIHB

467
3468
3469
34°0
3471

P12

026714

026722
026726
026732

026736
026742
026746

026750
026754

DebThe
(0F={

012777

013702
010237
00S037

012706
glevle
00000S

011237
oN2737

C2373?7
1040€5

000040
014756
04SS30
0Clled
001000
062000

00
17

~n
~No

11
’b
1

G0llee

MACY11 30(1046)

166032

001126
gor1a4

T27

: TE
.RE

Lee:

10-NQV-?77

HO7

RHM1l INTERRUPT TEST

11:48 PRAGE 86

ET THAT RESET CAN GENERATE THE SIGNAL CLR L.
/

THE PROGRAM SETS THE PORT SELECT BIT .THEN DOES A R
IF THE SIGNAL CLR L WAS GENERATED THE PORT SELECT B

MOV
MOV
MOV
CLR
MOV
MOV
RESET
MOV
BIC

cMP
EFROR

8CLR, 3RHCS2
RHCS!,R2

R, REGADR
SGODAT

#STACK , SP
sPSeL, [R2)
(R2), $BODAT
#tC<}E>, SBODAT

SBDDAT, SGDOAT
55

; CLEAR RH11 CONTROLLER
;R2=RH11 CS! RDDRESS

; SGDDRT=S/8B

;SET STRCK POINTER.
;SET PORT SELECT FLOP.
;00 A BUSAR INIT.

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

; COMPARE RESULTS.

WI.L CLEAP.

SEG Cees
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RIJHBO,RPO4.'S & DSKLS_CTRLRZ
10-NOV-77 11:09

RINB. P12

3490
3491
3492
3493
3494

027024

027032
027036
027042
027046
027054
027060
e a6

027072
GERStY-

- A&

012777
012706
013702
010237
012737
g1ev1e
011237
042737

823737
10406

000040
001000
0147S4
045530
001000
0c1000
0011ieb
176777

0Cl1lee

MACYL11l 30(1046)
T30

1657ee

001124

oollee
collay

.REM
SET THE

I124:

I07

10-NOV-?7 11:48 PRGE 87
BCTD CLR L TEST
YA
gxr FLOP AND READ IT BACK.
MOV 8CLR, JRHCS2 :CLERR RH11 CONTROLLER
MOV #STACK, SP :SET STACK POINTER.
MOV RHCS2, R2 :RE8=RH11 CS2 ADDRESS.
MOV R2, RECADR
MOV sMXF , SGODAT : $GDDAT=5/B.
MOV #MXF , (R2) :LORD MXF
MOV (R2), SBODAT - $BODAT=WAS.
BIC #tC<MXF>,$BODAT ;SAVE ONLY MXF
CMP $BODAT,$GDDAT  ; COMPARE RESULTS
ERROR 5B

SEG OCee
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SSRIMBO,RPOY § 6 DSKLS CTRLRZ  MACYIL1 30(1046) 10-NOV-77 11:48 PARGE 88
CoRIMB. P12 109-NOV-77 11:09 T31 MXF TEST SEG 0oE7

35:0 .REM %

3511 SET THE UNIBUS PARITY ERROR FLOP CIRECTLY VIR A MOV SUPE TO RHCIS2

31° ATTEMPT TO READ IT BACK.

Feis *

32{2 027134 012777 000040 1BSBL2 MOV 8CLR, JRHCS?2 :CLERR RH11 CONTROLLEPR

ggig pg2T142 012706 001000 MOV #STACK, SP :SET STACK POINTER.

3619 027146 013702 014754 MOV RHCS2,R2 :R2=RHCS2 ADORESS.

3820 027152 010237 045530 MOV R2, REGADR

gggé 027156 012737 020000 001124 MOV sUPE , SGDORT . $GDDAT=S B.

3523 7164 013712 001124 L30: MOV SGDDAT, (R2 .ATTEMPT TC SET UPE.

3524 027i70 000240 NOP

gggg 02”172 000240 NGP

3527 02”174 011237 001126 MOV (R2), $BDDAT - $BDDRT=ARCTUAL DATH.

ggsg 027200 042737 S7777 ooll12e BIC 91CUPE>, SBDDAT :SAVE ONLY UPE.

330 027206 023737 0Cil2e 00lizdy CMP SBODRT, SGL0waT :LOMPARE RESJLTS.

363; 22°Z16 10408" ERROR €7

€32

3€33
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?PO‘* S 6 DSA.S_CTRLR2  MARCYLI 3$§é0‘06) 10-NOv-77 11:48 PHuE B89

0
B1z T10-NGV-TT 11:09 CSRB UNIBUS PARITY ERROR SET TEST SEG COee

.REM A
SET THE UNIBUS PARITY ERROR FLOP RAND ATTEMPT TO CLERR IT WITW &
CONTROLLER CLERR.

%

02723 012777 000040 1BEE.C MOV 8CLR, RHCS2 :CLERR RH11 CONTROLLER
027244 012706 001000 MOV 8STACK , SP :SET STACK POINTER.
027250 013792 014754 MOV RHCS2, R2 ;R2=RHCS2 ADDRESS.
027254 010237 045530 MOV R2, REGADR

027260 005037 00112 CLR $GODAT . $GDDAT=S.B.

g272e4 0l2712 020000 L31: MOV SUPE, (R2) :SET UNIBUS PARITY ERRCR SET.
0er270 000240 NOP

0era72 000240 NOP

027274 012712 000040 MOV #CLR, R2) : CONTROLLER CLEAR.
027300 011237 001126 MOV (R2), $SBODAT :READ STATUS

027304 042737 IST777 00l1i26 BIC 2tC<(PE . SBDDAT :SAVE ERROR.

J27312 023737 001126 0O!l29 CME SBODAT, SGDDAT  ; COMPARE RESULTS.
027322 104087 ERROR &7



CSRINBO,RPOM /5. & DSKLS CTRLRE
HB.Ple

CLRJ

3560
3561

027342
017350
027354

027400

027404
027410

027416
027426

10-NOV-

012777
012706
013702
010237
005037
plazle
Cco0=240
00C240
012712

011237
gua72

023737
104080

1:08

000040 165404
001000
014754
045530
001124

000007

000040

001126
172770 001126
001126 001124

LO?

MACY1l 39550“6) 10-NOV=?7 11:48 PRGE 90

CSRB UNIBUS PARITY ERROR CLERR TEST

.REM 4

SET THE UNIT SELECT REGISTER TO DRIVE #7 ALL BITS SET. GENERATE A

CONTROLLER CLEAR RAND VERIFY THAT THE UNIT SELECT REGISTER IS CLEARED.

HOV
MOV
MOV
MOV
CLR
L34: MOV
NOP
NOP
MOV

MOV
BIC

chp
ERROR

8CLR, 3RHCS2 :CLEAR RH1l CONTROLLER
8STACK, SP :SET STACK POINTER.
RHCS2,R2 :R2=CS2 RADDRESS.

R2, REGAOR

$GODAT :$GDDAT=S.B.

BUSHIUS2!USL, (R2) ;LOAD RHCSe DRIVE SELECT

sCLR, (R2) ; GENERRTE CLR.

(R2), $8DDAT :READ RHCS2
81C<(S4'US2US1> | SBODAT; SAVE DRIVE SELECT BITS.

ggDDRT,SGODQT ; COMPARE RESULTS.

SEG 0089



<RJHB0O
CZRINB.

3588

RAARRRARA
SRR L0283

3
8

RPO4-/S5-6 DSKLS CTRLRe
13-NOV-77 11:09

J¥

027460
027466

Q2747e
027476

227804

02710
027514

02752.
027524

027532
ga27s4e

012777
012706

013702
012737

oi12712

0137C2
Q10237

011237
042737

02373~
104061

000Q40
001000

014754
040000

020000

014756
045530

00lliee
137727

0C1les

MRCY11

165266

00l1le4

001126
OClie4

MO7

30(1046) 10-NOV-77 11:48 PARGE 9}
T34 CSRB UNIT SELECT CLERR TEST
. REM %

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

ALSO SET; THE TRANSFER ERROR (TRE) FLOP

MOV
MoV

MOV
MOV

L3S: MOV

MOV
MOV

MOV
BIC

cMpP
ERROR

8CLR, JRHCS2 sCLEAR RH11 CONTROLLER
#STACK, SP :SET STACK POINTER.

RHCS2, Re :R2=RHCS2 ADDRESS.

8TRE, $GODAT :$GDDAT=S/8.

SUPE, (R2) :SET UNIBUS PARITY ERROR.
RMCS1,R2 :R2=RHCS1 ADDRESS.

R2, RESADR

(R2), SBODAT :READ REGISTER

81C<YRE>, SBODAT :SAVE TRANSFER ERROR.
g?oonr,scoonT - COMPRRE RESULTS

(JPE ,

SEG 0090
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RIHBO,RPO4/5-6 DSKLS CTRLRZ  MACY1l 30(1046) 10-NOV-77 11:48 PAGE 92
RIKB.P1Z 10-NOV-77 11:09 T3S CSRB TRANSFER ERROR (TRE) - UPE SEG 0091
3611 '
3612 .REM “%

32%3 SET THE NED BIT NON EXISTANT DRIVE VERIFY THAT THIS SETS THE (TRE) BIT.

%

gg%g 027562 012777 000040 16S1eH MOV 8CLR, JRHCS2 :CLEAR RH11 CONTROLLER

ggig 027570 012706 001000 MOV 8STACK, SP :SET STACK POINTEK.

3619 027574 0137C2 014754 MOV RHCS2, Re :R2=CS2 ADDRESS.

ggg? 027600 012737 040000 001124 MOV sTRE, $GDDAT : $GDDAT=S/B.

3622 027606 013700 015136 MOV J8TOTALAT, RO :GET ALL AVAILABLE DRIVES DATA

323 027612 005001 CLR Rl

324 027614 006000 536 ROR RO

3625 027616 103420 BCS N36

gggg 027620 010112 L36: MOV R1, (R2) :SET NED.

3628 027622 013702 014756 MOV RHCS!,R2 s R2=RHCS! ADDRESS.

gggg 027626 010237 045530 MOV R, REGRDR

3631 027632 011227 001126 MOV (R2), $BDDAT :READ REGISTER.

gggg 027636 042737 137777 001126 BIC s+C<tRE>, SBDDAT ;SAVE TRE.

3634 027644 023737 001126 001124 CMP $BDDAT,SGDDAT  ; COMPARE RESULTS.

ggas 027654 104062 ERROR &2

3637 027660 005201 N36: INC R1

638 027662 020127 000010 CMP R1, u8.

3639 027666 001352 BNE g3t
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CIRIHBO.RPOM S & DSKkLS CTRLR2 MACYL1 30(1046) 10-NOV-77 11:48 PR?S 93
JZRIMB. P12 10-NOV->711:09 736 CSRB TRANSFER ERROR (TRE) NED SEG 0092

b4

3643 .REM %

3222 SET THE gonr SELECT FLOP VERIFY THAT WE CAN RERD IT BACK.

gg:g 027706 012777 000040 165040 MOV aCLR, RHCS?2 :CLERR RH11 CONTROLLER

gg:g 027714 012706 001000 MOV 8STACK, SP :SET STACK POINTER.

3650 027720 0i3? 014756 MOV RHCS], R2 :R2=RHCS1 RDDRESS.

351 027724 010237 045530 MOV R2 . REGADR

gggg 027730 005037 001124 CLR $GODAT : SGDDRT=S/B.

gggg 027734 O0l2712 002000 L4O: MOV 8PSEL, (R2) :SET P SELECT.

gggg 027740 012777 000040 165006 MOV 8CLR, JRHCS2 .00 A CONTROLLER CLEAR.

3658 027746 011237 0CLi2e MOV (R2), SBDDAT :READ BACK P SELECT BIT.

gggg 027752 042737 175777 001126 BIC #+C(PSEL>, SBODAT: SAVE ONLY PORT SELECT.

366l 027760 023737 001126 O021leM CMP $BDDAT, SGDDRT  ; COMPARE RESULTS.

L2 0277T7C 104064 ERROR b4



CCRJHBO,RPO4-5 & DSKLS CTRLRR2

CZRIHE

3664
3665
3666

P12

030010
030016
030022
030026
030032
03003%
030042

0300S0
030054

030062
£30072

10-NOV-77

012777
012706

00S037
o12712
012777

011237
042737

Ce3737
10406S

11:09

000040
001000
014756
Q45530
oclliew
00J011
000040

00lleb
177770

001126

MRCYLL

164736

164704

001126
o0lleMd

30
T

(1
37

o46) N

cifa

.REM %

VERIFY THAT CONTROLLER CLERR WILL CLERR THE COMMAND REGISTER.
%

L9l:

MOV
MOV
MOV
MOV
CLR
MOV
MOV

MOV
BIC

cMP
ERROR

CO8

Qv-77 é&éﬂ?ESPRGE 94

PSEL CL T

8CLR, 9RHCS?2
8STACK, SP
RHCS1,Re

R, REGCADR
$GODAT

811, (R2)
8CLR, 3RHCS2

(R2), SBDDAT
8¢C<?>, SBODAT

SBODRT, SGDDAT
65

;CLERR RH11 CONTROLLER
;SET STACK POINTER.

; R2=RHCS1 ADORESS.

; SGDDRT=5/B.

: ISSUE A DRIVE CLR AND GO.
; CONTROLLER CLERR.

; RERD COMMAND REGISTER.
; SRVE ONLY THE COMMAND BITS.

; COMPARE RESULTS.

SEG 0093



CJRJIHBO,RPO4/S-6 DSKLS CTRLRZ
10-NOV-7"7 11:09

CIRIMB. P12

3686
3687
688
689

030112
030120
0301eM
030130
030134
030140
030146
030152

030156
030162

030170
20200

012777
012706
013702
010237
005037
012737
012712
011237

01i237
042737

023737
104066

000040
ocicoo0
014756
045530
polleN
000340
000011
001176

001126
177770

001126

D08

MACY1l 30(1046) 10-NOV-?7 11:48 PAGE 95

164634

177776

0011e6
001124

T40 CSRB COMMAND REGISTER CLERR TEST

.REM ”

THE COMMRND R§EBSTER S SUPPOSED TO BE SELF CL
RH11 IS SELEC WHERTHER OR NOT WE RDDRESS 1T
SHOULD CLERR THE COMMAND REGISTER.

THIS IS TESTED BY LORDING A COMMAND INTO 1T RE

EARING THAT IS WHEN THE

ARI
DIRECTLY THE LuLlIC
ADING ANOTHER REGISTER

THAN RETURNING TO CHECK THE COMMAND REGISTER TO DETERMINE IF 1T CLERRED.
7

MOV 8CLR, JRHCS2 :CLEAR RH11 CONTROLLER
MOV #STACK, SP :SET STARCK POINTER.
MOV RHCS],R2 :R2=RHCS1 RDDRESS.

MOV Re, RECADR

CLR SGODAT : $GDDAT=5/8B.

MOV 8340, PS :SET PRIORITY 10 #7.

LY2: MOV #11, (R2) : 1SSUE A DRIVE CLR AND GO
MOV (R2),$TMPO :D0 A RESELECT OF THE REGISTER.
MOV (R2), SBDDAT sREAD THE COMMAND REGISTER.
BIC #tC¢?>,SBODRT  :SAVE ONLY THE COMMAND BITS.
CMP $BDDOAT,$GODAT  ; COMPARE RESULTS.

ERROR 66

SEG 0094



C<RJIHBO, RPOY4/S-6 DSKLS CTRLRZ
10-NOV-77 11:09

CZRIHB.P12

INTIN NN

WWWWwWLWWWWWW
PNV PO 0= e pee 3o e p—
L WD -IoTnNL

NININI N

372S

0302e0

030242

030246
030254

030262
030266

0830272
030276
030300

030302
030306

C30310

012777

013702
010237

011237
104067

013777

000040
014756
045530
001126
00l1le4

164472
030310

001000
177776

000300

ooltiev

001176

MACY1l 30¢
T4l

. REM
HERE WE

164526

001176
164462

L43:

leH4chk  0OM43:

1046)

10-NQV-77

EO

11:48__PAGE 96

CSRB COMMAND REAISTER RESELECT CLEAR TEST

s
IEST TO SEE IF SETTING (IE) AND (RDY) WILL CAUSE AN INTERRUPT.

MOV

MOV
MOV
CLR
CLR

MOV
MOV

MOV
CLR

BIS
NOP
NOP

MOV
ERROR

MOV

#CLR, JRHCS2
RMCS],R2

R2, REGADR
$BODART
$GODAT

JRPVEC, $TMPO
#8043, JRPVEC
#STACK , SP

PS

#IE'RDY, (R2)

(R2), SGDDART
&7

$TMPO, JRPVEC

;CLERR RH1l CONTROLLER
; Re=RPCS1 RDDRESS.

; SBODAT=WAS.
; SGODRT=5/8B.

; SAVE RH11 INTERRUPT VECTOR.
;SET RH11 INTERRUPT VECTOR Q43
; SET STRCK POINTER.

: THIS WILL CAUSE AN INTERRUPT.

;FESTORE RH11 INTERRUPT VECTCR.

SEG 00<€c



CcRJIHBO,RPO4-/S b DSKLS _CTRLRZ2
10-NOV-77 11:09

CZRIHB

3739
3740

P12

030334
03034¢
030346
030352

030356
030364

030372
030376

030402
030406
030410
030412

030414
030420

030426
030434

030436
03044C

012777
013702
010237
005037

017737
012777

012706
005037

052712
000240
000240
ooo41l

011237
042737

023737
0014C1

104070
013777

000040
014756
045530
0011e4

164362
030414

001000
177776

00Cc100

00l1eb
1772677

0011eb

00117e

MRCYI1

164412

0olles
001iev4

164276

3001046
T4

.REM
THE (1
WE CHE

L4Y:

O4Y4:

g4
R44:

FO8

) 10-NOV-77 11:48 PAGE 97
CSRB READY AND IE INTERRUPT TEST
YA
£) BIT IS SET CAUSING AN INTERRUPT. AT THE COMPLETION OF THE INTERRUPTY
CK T0 SEE If THE (IE) BIT HAS CLEARED.
7.
MOV #CLR, JRHCS2 :CLEAR RH11 CONTROLLER
MOV RHCS!,R2 :R2=RPCS]1 ADDRESS.
MOV R2, REGARDR
CLR SGODAT : $GDDRT=S/B.
MOV JRPVEC, $TMPO :SAVE RH11 INTERRUPT VECTOR.
MOV 2044, JRPVEC :SET VECTOR TO ONM.
MOV #STACK, SP . SET STACK POINTER.
CLR PS
Eég sIE, (R2) :THIS WILL CAUSE AN INTERRUPT
NOP
BR EqY :NO INTERRUPT.
MOV (R2),$BODAT :READ RHCSI.
BIC #1C<YE>,SBODAT :SAYE ONLY THE "IE” BIT.
CMP $BODAT,S$GODAT  ;COMPRRE RESULTS.
BEQ R44 ; 0K!
ERROR 70
MGV §TMPO, aRPVEC :RESTORE RH11 INTERRUPT VECTCF.

SEG 009
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CIRIHBO,RPOM-S-6 DSKLS CTRLRZ MACY1l 3001046 10-NOV-77 11:48 PAGE 98
CIRINB. P12 10-NOV-=="11:09 743 CSRB BOES "IE“ CLEAR RFTER AN INTERRUPT <EG 0097
arr
3> REM %
~=3 HERE WE VERIFY THAT WRITING INTO THE “RS™ REGISTER OWILL NOT CAUSE
3 AN (NED) ERROR.
> ”
3;?3 030464 012777 000040 164262 MOV 8CLR, 9RHCS2 .CLEAR RH11 CONTROLLER
4
3779 030472 012706 001000 MOV BSTACK, SP ;SET STACK POINTER.
3781 030476 013702 014754 MOV RHCS2, R2 .R2=RH11 CS2 RDDRESS.
gzgg 030502 012737 000007 001124 MOV sUSHT(IS31US1, $CDOAT ; SGODAT=S /8.
s
3781 030510 013705 014756 MOV RHCS1,RS . ADDRESS OF A DEVICE REGISTER.
gigg 030514 012712 000007 LS MOV BUSH'US2!USI,XR2);LOAD A NON EXISTANT DEVIZE. ,
'
3788 030520 013702 014774 MOV RHAS, R2 .R2="AS" ADDRESS.
'
3730 030S24 012712 000377 MOV 8377, (R2 :ATTEMPT TO LOAD "AS".
3?93 030530 005012 CLR (R2) .CLEAR “RS".
3794 030532 013702 014754 MOV RHCS2, R2 :R2=RH11 €S2 RDDRESS.
3735 03053 010237 045630 MOV R2.RELADR
P4
3747 030542 011237 001126 MOV (R2), SBDDAT . $BODAT=WAS.
3538 030546 042737 167770 001126 BIC 8tC<NED'USHtUS2!{S1> .SBODAT: SAVE NED AND DEVICE SE_ECTED.
3803 030554 023737 001126 001124 CMP $BDDAT,SGDDAT  ; COMPARE RESULTS.
3801 03086+ 109071 ERROR 71



CoRJHBO,.RPOY S B DSKLS CTRLRZ

CZRJIHB

3803
3804
3805
3806
3807
38

3809
3810

wwwwuuwgw
(0 (0 000w M D M
o Pt Pt Pt Pt Pt Pt Po Prusm
DO NN LWy

3820

Pl

030624

030650
030654
030656
030660

030662

030670
030674
030700

30704

30712
330720
030724
030726

030730
030734
030742

330788

030762
030770

0310
03101
0310ls

831882

831032

10-NOV-7

012706

0o4037
0S4566
g5Sele
000000

012737

005037
005037
0?593;
81573?
004537

052650
0S4S50

004737
012777
013777
86%7 ?

07?7
012777
005077

Ba371

siss))
G2,

004737

-
‘

11:09

001000
045702

010000

0SeesSe
052654
052656
000980
000001
o47172

045764
177400
gL
st
010000
163774

817
140

318128
052510

MRCY11l 30(1046)

052650

164006
164002
015140

1£3778

16372¢€

10-NOV-77
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11:498 PAGE 99

EXTENDED MEMORY, DRIVE TIMING 3 SECTOR SELECT TESTS
.SBTT. EXTENDED MEMORY, DRIVE TIMING & SECTOR SELECT TESTS

MOV

JSR

. WORD
. WORD
. WORD

#STRCK, SP

RO, d8CLARER
DI15K
EOLGRP+16

;RESET STACK
;CLEAR SIMULATED DISK
; FROM

()
;DRTA

: THESE ARE SETUP FOR DISKLESS USE ONLY
#FMT22, J8CYL ; CYLINDER 0O

MOV

CLR
CLR
CLR
MOV
MOV
JSR
cyL
WCRC

48SECOTR
JeKEY]

JeKEY2

IESS. & 8NOWORD
sl ask

RS, duCRC

; THESE ARE REGULRR SETUPS

JSR
MOV
MOV
MOV
CLR
MOV
CLR
MOV
BIS
H?V
2R

JSR

PC, 38CLDISK

8-256. , JRHWC

J88TKS' JRHBA

garkg AsTMPILL
HDSt

8FMT22, SRHOF
JRHCA
SSWRIDAT, - (SP)

$A161A17' (SP)
(SP)+ . 3R}

nen& ARHCS2
ISERFLGS
PC, 38COMHD

;16 BITS PER WORD
;SECTOR O TRACK O
;KEY1 O

:KEYZ2 O

+NO OF DATA WORDS
{WRITE DATA

:GC TO CALCULRTE CRC

;SETUP GENERAL REGISTERS
;256 DATA WORDS _
;STARTING ADDRESS OF WRITE BUFFER
; JEMPORARY STORAGE OF OATA

'SECTOR O_TRACK

;16 BITS PER WORD FORMAT

; CYLINDER 0

:URJTE_DATA=60

HIGH ORDER UNIBUS BITS

CET-BUS AJDRESS INHIBIT

{ RLEaR ERROR FLAG

iWRITE DATA

wn
m

SEG 309e
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CZRIMB. P12 10-NOV-77 11:09 RHCS1 - BITS B AND 9 - EXTENDED AODR (Rlb & A 17 CEC 7099
3849
3850 :IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
385] :FROM THE “COMHD™ ROUTINE IT MEANS SECTOR GAP, SYNC BYTE
3852 :HEADER, MEADER CRC, HERDER GAP AND SYNC BYTE'HAVE GONE BY
ggga :AND SYNCS WERE CORRECTLY DETECTED.
gggg :DATA 1S TO BE CHECKED.
3857 031036 004737 045464 JSR PC, J8PUTREG :SAVE REGISTERS
2858 031042 095737 015124 15T JsERFLGS :HAVE ANY ERRORS OCCURED?
3859 03i050 013700 015140 MOV JdsTMPILL,RO :GOOD DATA
3860 031054 012701 054566 MOV #DISK,R] :DATR WRITTEN INTO “DISK"
3861 031060 012702 000400 MOV 8256. . R2 : COUNTER
3862 031064 012737 000401 052770 1%: MOV 8257 . 'IMERWORD :FOR ERROR WORD
3863 031072 020021 CMP RO, (R1)+ : COMPARE GOOD DATAR WITH DATA GCN DISk
3864 031074 001425 BEQ 3% :BRANCH IF GOOD
3865 031076 013737 0ISI140 001124 MOV d8TMPILL , 2#8GDDRY: GOOD DATA
3866 031104 O0I4137 001126 MOV -(R1),988B0DAT ;BAD DATA
3867 031110 160237 052770 SUB R2, #ERWORD :ERROR WORD NO
3868 031114 005?37 015124 IST JSERFLGS :ANY ERRORS ALRERDY THERE”?
3869 031120 001002 BNE 2$ :BRANCH IF YES
3870 031122 104037 ERROR 37 'ERROR ON WRITE DATA COMMAND
3871 'SEE NEXT ERROR COMMENTS
3872 031124 000401 BR 6Y4S ;BRANCH TO _AVOID PRINTING NEXT ERROR
3873 031126 104040 2%: ERROR 40 *WORD NO GIVES WORD IN ERROR
3874 :ERROR OCCURED WHILE WRITING
387S ‘WITH AlE R17 OF RHCS! SET
3876 031130 005721 £4S: 18T (R1)+ *UNDO -(R1) FOR BAD DATA
3877 031132 017746 150002 MOV JSWR, - (SP) "GET SWITCH SETTING
3878 031136 042716 177177 BIC 81771777 sp) *KEEP ONLY SWITCH 7 AND B
3879 021142 022726 000200 cMP #SWO7, (8P + ‘1S 7 SET AND 8 RESET
3880 031150 005302 3%: DEC R2 :IF NOT COUNT 256 WORDS
3BE1 0211%2 00134 BNE 13 'BRANCH IF 256 NOT DONE
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C31.S¢& 012706 (01000

03117G
031176
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005037

005037
00S037
00S037
004837
052650
0s4ssn

004737
012727
012777
00s07?

012777

00s077
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004037
0I475C
015024
006023

7

gie72
Cler3z

004?737

0177237

00140<
0C4727

ppai 1ol 1o

010000
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0S2656
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ou47T172
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SETCK]:

10-NOvV-

JO8

11:48 PRGE 10l

77

RHCSI - BITS B8 AND 9 - EXTENDED RODDR (R1B &8 R 17)

MOV
: #THESE
MOV
CLR

CLR
CLR
CLR
JSR
cyL
WCRC

;% THESE

JSR
MoV
MOV
CLR

MOV

CLR
MOV

#STACK,SP

:RESET STACK

ARRE TO SETUP FOR DISKLESS USE

aFMT22,d8CYL
JaSECOTR

JEKEY]
JUKEY2

J8%
RS, d8CRC

;16 BITS PER WORC
;CYLINDER O

S A RERD COMMAND
CALCULATE CRC

PRE REGULRR SETUPS

PC,I8CLDISK
0-260. , JRHIWC
sRE INTS, SRHBA
SRHDST

SFMT22!ECI, IRHOF ' > 16 B1TS PER

JRHCA
48REFOR, dR1

:SETUP GENERAL REGISTERS
:266 DATA WORDS, 4 HEAGER wORDS
:STARTING AODRESS OF BUFFER
;TRACK = 0
SECTOR = 0

WORD
;£CC CORRECTION INHIBITED

; CYLINOE
:RERD HERDER AND DARTR = 72

P

; #RERD 8 SAVE REGISTERS FOR COMPARISON AFTER SIMULRTECD "CYE’

JSR
RHWC
WC
19.

: #NOW

VGOO

RO, J8SAVER

;RERD IN SEQUENCE

; FROM HARDWARE REGISTER

; INTO CORE AT LOCARTION
;NUMBER OF REGISTERS TO RERD

WILL BE GIVEN, EVERYTHING WILL BE TRERTED

; #NORMALLY FOR _THE HERDER. BUT WHEN IT IS TIME TO RERD_ i
ONLY SECTOR CLOCKS WILL BE GIVEN. NO DIAGNOSTIC DA™R

:#CLOCKS WILL BE GIVEN. THIS SHOULD BRING SECTOR FULSE HIGH

:eWITHOUT PUTTING “READ™ DOWN HENCE 'OTE" WILL COME UP.

;long

MOV
MOV

JSR

MOV
BIT
BEU
JSR

ERROR

8-],d8TESDIE
8-1,d8ERFLGS

PC, 38COMHD
SRHCS!, 288 TMPO
gsc.aotrnpo
PC, J8PUTREG

40

;SET DTE TEST

; THIS WILL BRING THE RERD HERCER
;AND DRATR PROCESS QUT RFTER THE

:HERDER HRS BEEN CORRECTLY RERD

: ISSUE *GO’, SEARCH FOR THE SECTOR
:AND READ THE HERDER

;REARD CS1 TO CHECK FOR ANY RERD ERRORS

; TEST FOR “SPECIAL CONDITION® - °'SC°
;CONTINUE WITH TEST If *SC’ = 0 (NO ERRCRS)
;RERD 8 SAVE ALL REGISTERS RGRIN IF AN

i UNDEF INED DRTA TRANSFER ERROR OCCURREC
iRERD. WRITE HERDER & DRTA ERRCR DURING

SEG G100
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RIJHBO, RPON-S & DSKLS CTRLR2 MACYI]l 30(1046) 10-NOV-7? 11:48 PAGE 102
RINB.P12 10-ROV-77 11:09 T4? DRIVE TIMING ERROR SEG 0101
3938

3939 031384 8s: :NOW THE HEADER MRS BEEN RERD OK

3940 :#NOW 560 SECTOR CLOCKS WILL BE GIVEN

394! : #GAP é‘ avtgs, SYNC |1 vrs, DATR 512, ECC 4 BYTES

3335 :#GAP 2 BYTES, 'TOLERANCE 28'BYTES, EXYRA 2

3944 . #THESE S60 SECTOR CLOCKS ARE DIVIDED INTO TWO GROUPS

3945 :#24 SECTOR CLOCKS WITH NORMAL DIRGNOSTIC DATA CLOCKS

3335 :#AND 636 SECTOR CLOCKS WITHOUT ANY DIRGNOSTIC BDATA CLOCKS.
33948

3949 #THIS GIVES 24 SECTOR CLOCKS WiTH DIAGNOSTIC DATA CLOCKS
33%? :#WHICH EQUALS 3 BYTES OF DATA

3952 031364 012701 000030 MOV #24. Rl :LOAD COUNTER

2953 031370 013700 014776 MOV J8RHMR RO :GET RHMR ADDRESS

3954 Q31374 012710 00000l MOV #DMD, JRD :SET DIAGNOSTIC MODE

3955 Q31400 052710 000012 18: BIS sMSTEK ' MCLK, 9RO SET SECTOR CLOCK RND DATA CLOGK
3356 031404 042710 000012 BIC #MSTCKIMCLK JRO :CLERR SECTOR CLOCK AND DATA CLICK
3957 031410 Dl12702 0000G7 MOV 87 R2 :LOAD COUNTER FOR DIAGNOSTIC CLOCKS
3958 (031414 062710 000002 4§: BIS aMlLK, 3RO :SET CLOCK

3959 Q31420 042710 000002 BIC #MCLK | IR0 :CLERR CLOCK

3960 031424 00S302 DEC Re :COUNT TO 7

3961 031426 001372 8NE 4s :BRANCH IF 7 NOT DONE

3962 031430 00530} DEC R} :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 8536, , Rl :LOAD SECTOR CLOCK COUNTER

3968 031440 052710 000010 GY: BIS sMSTCK, IR0 *SET SECTOR CLOCK

3369 031444 042710 000010 BIC sMSTCK | IR0 :CLERR SECTOR CLOCK

3970 031450 005301 DEC Rl : COUNT

33;5 031482 001372 8NE 53 :BRANCH IF 536 NOT DONE

3973

3974 . #NOW 'DTE’ SHOULD BE SET

gg;g : #CHANGE SAVED REGISTERS TO EXPECTED VALUES

3977 031454 012737 177400 0I1SC24 MOV 8-256. , I8WC - SAVED RHWC

3978 (031462 012737 016274 015026 MOV sREINTO+ (4 %2> ,2hBA ;SAVED RHBA

3979 (031470 052737 140000 015032 BIS 8SC!TRE, anCSI ' ;SAVED RHCS!

3380 031476 052737 010000 015034 BIS $DTE, a8€R1 :SAVED RHER1

3981 031504 012737 000401 015052 MGV 8401 A8MR :SAVED RMMR

3982 (031512 052737 140000 015054 BIS sATRIERR, 3#DS1 ; SAVED RHDS!

2983 031520 012737 000100 015066 MOV $100, JsLA :SAVED RHLR

3384 031526 012737 000001 015036 MOY sl JbDST :SAVED RHDST

gggg 031534 013737 015134 015050 MOV SsATTENT, 8RS  :SAVED RHAS

3387 '

3c88 ’ : #NOW RERD & SAVE REGISTERS AGAIN SO THAT COMPARISONS

3323 . : #CAN BE DONE (USE THE ’WRFROM’ SAVE BUFFER THIS TIME)

399] O4BH5E . JSR RO, 28SAVER :READ IN SEQUENCE

031542 004037
3992 031S4& 014750 RHWC ; FROM HRRDWARE REGISTER
031te0 o0lc220 WRFROM ; INTO CORE BUFFER



C:R‘HBO RPO4-/5/6 DSKLS CTRLRZ
10-NOV-77 11:09

3994
3995
393

HB.Pl2
031552

031554

COoO0o0000
WWWWWWww
Pt et Pt st P st m e
Erronoy
P80 ZNoTh

031lb44
031e4E

000023

113737

0o4037
0Se650
016264
000004
031602
031802
031606
104010

000207

004037
015024
015220
000022
031626
031626
031646

104001

000207

01S0S1 015e4S

046660

046660

052770
014746 045530

MACY1l 30(1046)
TY?

6£%:

78:

ces:

3%:

LO8

10-NOV=77 11:48 PRGE 103
DRIVE TIMING ERROR

19. ; NUMBER OF REGISTERS TO RERD

#FOR RHRS UPPER BYTE
hovB d8AS+1, JRURFROM+2S ; UPPER RHRS

; #COMPRARE THE HERDER RERD

JSR RO, 38COMPAR ; COMPARE

CYL :GOOD BUFFER

REINTO i TEST BUFFER
: NUMBER

o8 :RETURN FOR ERROR

68 } SAME

78 :RETURN FOR GOOD COMPARISON

ERROR 10 :HEADER READ IN DURING THIS TEST IS
: IN ERROR

RTS PC : RETURN

; GOOD COMPRRISON, CONTINUE

; RCOMPARE REGISTERS BEFORE COMMAND WITH REGISTERS AFTER COMMAND

JSR RO, 38COMPRR ; COMPARE
WC *INITIAL SNAPSHOT BUFFER (CHANGED)
WRFROM :TEST SNRPSHOT BUFFER
18. :NUMBER OF REGISTERS
gg gsrgnn FOR ERROR
3$ 'RETURN FOR GOOD COMPARISON
MOV aoERuono RS :GETTING READY TO INDEX
RDD :DOUBLE ERROR WORD
MOV RHhc -2(RS),38REGADR ;FRILING REGISTER
ERROR | : IMPROPER REGISTER
: CHANGE RFTER FORCING
: 'DTE’ ERRO
RTS PC : RETURN

;GOO0 - REGISTERS OK, GO ON TO NEXT TEST

SEG TiCe
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CZRIHB.

<081
4082

4085

4088
4089

<+09¢

¥
031650

031662
031670

831559

031704
1712
17
17

031722
031726
031734
03174e

031746

031754
031772

031776
032002
032004
032006

032010
03201t

032024

032030
032036
032044
032046

J3e0se

012706

012737
005037

012 3?
2

73?7
£
004737
012777

012777

00S077
012777

005077
013711

004C37
014750
Q15024
0000e3

012737
012737

004737

017737
032737
001405
004737

104040

{01000

010000
052652

2
17227222

oN7172-

045764
177400
015220
163014
010000

163010
015170

046456

172727277
1277277

0Sesio

MACY11 30(1046)
T4?

052650

052660

00
(ST
o
—
£ L

SETCKE:

00
0o
——
[N
NN
oo

MO8

10-NOV-77 11:48  PRGE 104
DRIVE TIMING ERROR

MOV ¥STACK, SP ;RESET STACK

:#THESE ARE TO SETUP FOR’'DISKLESS USE
MOV SFMT22, 38CYL ; ?ITE PER WORD
CLR J8SECOTR
TRRCK 0
sKEY
(LR JEEYL KEvs = 8
MOV 8-1,anx THIS 1S FOR WRITE DATA COMMAND
é?f RS, 98CRC :GO TO CALCULRTE CRC
HCRC
s % THESE ARE REGULAR SETUPS 8 CHECKS
JSR PC, 98CLDISK :SETUP GENERAL REGISTERS
MOV 8-256. , JRHIWC : 266 DATA WORDS
MOV nunrngﬁ IRHBA ?TQRTING ADDRESS OF BUFFER
CLR JRHDS 0
secvon 0
MOV BFMT22, IRHOF '16 BITS PER WORD
ECC connscrron INHIBITED
CLR SRHCA 0
MOV d8WRIDAT, aR1 HRITE oan 60
: #READ 8 SAVE REGISTERS FOR COMPRARISON AFTER SIMULATED 'CTE"
JSR RO, 985QVER sREAD REGISTERS IN SEQUENCE
RHWC :FROM HARDWARE REGISTER
WC : INTO CORE BUFFER LOCATION
19. !NUMBER OF REGISTERS TO RERD
.uou *GO’ WILL BE vaen EVERYTHING ux L BE TREATED
gnnnL Y FOR 7T HER%E HHEN T IME TO WRITE
NLY SECTOR CL G vsn NO DIAGNOSTIC DRTA
CLOCKS W L# ?E G vsn THIS >H0 D, xnb ECTOR PULSE HIGH
WITHOUT T D DOWN, HENC €' WwiLL CoMe UP.
MOV #-1,38TESOTE :SET DTE (EST

MOV 8-1,J8ERFLGS iTHIS WILL BRING THE READ HEADER
:AND DATA PROCESS OUT AFTER THE
:HEADER HAS BEEN CORRECTLY READ

JSR PC, 38COMHD :ISSUE 'GO’, SEARCH FOR SECTOR,
- :RERD HERDER AND DRATA.

MOV JRHCS TMPO ;RERA CK FOR RERD ERRORS
BlT 85C, s?né E ? Egﬁ 8P2H§RL CONDITION™ - *8C°
BEG 6% conrxnus TESTING IF NO ERROR

JSR PC,dNPUTREG :RERD & SAVE Recxsrens AGARIN IF UNDE-

FINEE ERROR HRS OCCURRED
ERROR 40 s THERE WAS A RERD./ NRITE HERDER ERROR
:DURING 'OTE® TEST SETUP

SEQ C103
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EZRJHBD RPO4/S5-6 DSKL CTRLRE  MRARCYIL 39é60461 10-NOV-?7 11:48 PAGE 105

ZRIHB. P12 T10-NOV-,. 11:09 DRIVE TIMING ERROR SEQ 0104
4093 0320&N 6S: sNOW THE HEADER MRS BEEN READ
YoM : #560 SECTOR CLOCKS WILL BE GIVEN -
4095 #GAP 11 BYTES, SYNC | BYTE, DATA 512, ECC 4 BYTES
:839 :#GRP 2 BYTES, TOLERANCE 28°'BYTES, EXtrRA 2
4098 s #THESE 560 SECTOR CLOCKS ARE DIVIDED INTO TWO GROUPS
4099 224 SECTOR CLOCKS WITH NORMAL DIAGNOSTIC DATA CLOCKS
3{8? :#AND 636 SECTOR CLOCKS WITHOUT ANY DIAGNOSTIC DATA CLOCKS
4102
3%33 - #THIS GIVES 24 SECTOR CLOCKS WITH DIAGNOSTIC DATR CLOCKS
410S 032060 012701 000630 MOV #24. ,R1 :LOAD SECTOR CLOCK COUNTER
4106 032064 013700 014776 MOV JSRHMR RO :GET RHMR RDDRESS
4107 032070 012710 000001 MOV s0MO, R0 :SET DIAGNOSTIC MODE
4108 032074 052710 000012 18: BIS sMSTEKIMCLK, 9RO ;SET SECTOR CLOCK AND DATA CLOCK
4109 032100 042710 000012 BIC #MSTCKIMCLK 9RO ;CLEAR SECTOR CLOCK AND DATA CLOCK
4110 032104 012702 000007 MOV 87 R2 :LOAD COUNTER FOR DIAGNOSTIC DATA CLOCKS
4111 032110 052710 000002 4s: BIS sMCLK, IR0 :SET CLOCK (DATA)
4112 032114 042710 000002 BIC sMCLK ) RO :CLEAR CLOCK (DRTA)
4113 032120 005302 DEC Re : COUNT
4114 032122 001372 BNE T3 :BRANCH IF 7 NOT DONE
4115 032124 005301 OEC R1 : COUNT
:ifg 032126 001362 BNE 18 :BRANCH IF 24 NOT DONE
:iig :#THIS GIVES 536 SECTOR CLOCKS WITHOUT DIAGNOSTIC GATA CLOCKS
4120 032130 012701 001030 MOV #536. ,R1 :LOAD SECTOR CLOCK COUNTER
4121 032134 052710 000C10 5§ : BIS sMSTCK, 3RO :SET SECTOR CLOCK
4122 022140 042710 000019 BIC sMSTCK dRO :CLEAR SECTOR CLOCK .
4123 032144 005301 DEC R1 : COUNT
:isg 032146 001372 BNE c$ :BRANCH IF 536 NOT DONE
4126
4l2?
4128 - #ECC PATTERN REGISTER IS NOT CHECKED
3}33 0321S0 017737 162634 015064 fov JRHEC2, d8EC2 :RHEC2 IS NOT CHECKED
4i3l
:{35 :¥NOW 'DTE’ SHOULD BE SET, CHANGE SAVED REGISTERS TO EXPECTED VALUES
4134 032156 005737 017334 157 J8RH70 :CHECK FOR RH?0 CONTROLLER
:{gg 032162 001412 BEQ 7$ :SKIP RH70 CODE AND DO RH11 IF NOT
4137 032164 012737 177416 015024 MOV #-242. , INUC . SAVED RHWC
4138 032172 012737 015254 0.5026 MOV SWRFROM+ (14, %2>, O8BR : SAVED RHBA
4139 032200 052737 000300 015030 BIS $IR'OR, 98CS2 : SAVED RHCS2
:i:? 032206 000414 B8R 513 :SKIP NEXT RHi1 CODE
4i42 032210 012737 177511 015024 7%: MOV $-183., IsC . SAVED RHWC
4143 032216 012737 01s442 015026 MOV SWRFROM+(73. %2> ,08BR : SAVED RHBR
4i44 032224 042737 000100 015030 BIC #IR, a8CS2 : SAVED RHCS2
:izg 032232 052737 000200 015030 8IS $OR . 3#CS2 :SAVED RHCS2
4147 032240 052737 140000 015032 8%: BIS #SC!'TRE,d8CS1  ;SAVED RHCSI
4148 03224& 062737 010000 018034 BIS sDTE, astR] :SAVED RHER1
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RPO4/S.6 DSKLS CTRLR2 MACYLl 30(i046) 10-NOV-7?7 11:48 PAGE 10b
#xa 10-NOV-77 11:09 750 DRIVE TIMING ERROR SEQ 0305
032254 012737 000201 015052 MOV SOENVL 'DMD, 98MR : SAVED RHMR
0322 052737 1400 815054 BIS sATA'ERR, 94DS1 snvso RHDS 1
032370 01er37 0001 18066 MOV 8100, IsLA :SAVED RHLA
032276 012737 000001 015036 MOV 0l 9 EST : SAVED RMOST
032304 013737 015134 015080 MOV IBATTENT, 28RS  ;SAVED RHAS
: #NOW READ & SAVE REGISTERS RAGAIN SO THAT COMPARISONS
:CAN BE DONE (USING 'WRFROM’ BUFFER THIS TIME)
032312 004037 046456 JSR RO, 38SAVER R ARD IN SEQUENC
032316 014750 RRWC FROM HRRDWRRE REGI "TER
032320 016264 REINTO INTO CORE BUFFER LOCATION
032322 000023 19. :NUMBER OF REGISTERS TO RERD
#FOR RHAS UPPER BYTE
032324 113737 01S0S! O0ie3!1 fove S8RS+], I8REINT0425 ;UPPER RHAS
- #COMPARE CHANGED REGISTER SNAPSHOT BEFORE COMMAND WITH
: #SNAPSHOT AFTER COMMAND
032332 004037 046660 JSR RO, 98COMPAR : COMPARE
032336 015024 WC 'CHANGED INITIAL SNAPSHOT BUFFER
032340 O0lb6e6M REINTO :SNAPSHORT BUFFER AF TER COMMAND
032342 000022 18. *NUMBER OF REGISTERS TO COMPARE
032344 032352 2$ *RETURN FOR ERROR
032346 032352 29 : SAME
032350 032372 3s :RETURN FOR GOOD COMPARISON
032352 013705 052770 2s: MOV aoznuono RS -GETTING READY TO INDEX
032356 060505 ADD RS DOUBLE ERROR WORD
032360 016537 0]4746 045530 MOV nHac Z2(RS), aonschon -FRILING REGISTER
032366 104001 ERROR MPROPER REGISTER
cunncz RFTER FORCING
:'DTE’ ERROR
032370 0002C7 RTS PC : RETURN
032372 3%: :GOOD, REGISTERS OK - GG ON TO NEXT TEST
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CZRIMBO,RPO4/S-6 DSKLS CTRLRZ MACYI1] 30(1046) _10-NOV-77 léhggﬁ PAGE 107

CZRINB. P12 10-NOV-77 11:09 750 DRIVE TIMING SEG 0106
4189
:ig? 032374 012706 001000 MOV #STACK, SP :RESET STACK
:igg . #THESE ARE TO SET UP FOR DISKLESS USE ONLY
4134 032406 012737 010000 056006 MOV SFMT22, aMWCYL  ;FORMAT 22=16 BITWORDS AND
4196 :CYLINDER O
4196 gaau 4 005037 056010 CLR ISWSECTR : TRACK=0, SECTOR=0
4137 03oM 0058037 0560]2 CLR SBWKEY] stx-o
4198 ogg:ga 805937 056014 CLR JEWKEY2 KEY2=0
4199 Q 12737 000900 0S6046 MOV 8256. . JFNWORD | 266 DATAWORDS
4200 032436 004537 047172 JSR RS, a8tRC :GO TO CALCULRTE CRC
4201 030442 056006 WeYL
:ggg 032444 (56016 GCRC
3582 . % THESE ARE REGULAR SETUPS 8 CHECKS
42 03244 045 76N ISR 8CLD]SK UP GENERAL REGISTERS
4207 0324s 8027 7 17 334 162270 HSV égo g& ggs ?S b 4 HERDER WORDS
4208 032460 012777 013558 162264 MOV ounrngﬁ anuen ?TRRTING noonsss OF BUFFER
4209 032466 €077 16 CLR
4210 :SECTOR = O
421l 032472 012777 014000 162266 MOV SFMT22'EC1,aRHOF ;16 BITS PER WORD
4el2 tcc connscrron INHIBITED
4213 832500 005077 1 gagu CLR JRHCA %¥ g
3e§g 2516 013711 Dli&ire MOV J8WRIFOR, aR1 PWRITE Henoe AND DATA = 62
:g;g - #READ & SAVE REGISTERS FOR COMPARISON AFTER SIMULATEC °'OTE"
4218 032522 004037 046456 ISR RO, 98SAVER :READ IN SEQUENCE
4219 032526 Gl4750 RHWC 'FROM HARDWARE REGISTER
4220 032830 015024 We "INTO CORE BUFFER LOCATION
42l 038832 030023 19. 'NUMBER OF REGISTERS TO RERD
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CZRIHB. P12 10-NOV-"7 11:09 151 DRIVE TIMING ERROR SEG 0107
4222
4223 - #NOW GO’ WILL BE GIVEN. EVERYTHING WILL BE TREATED
Y224 : #NORMALLY TILL HEROER 1§ TO 8E GIVEN, THEN ONLY
N225 usscron CLOCKS WILL BE GIVEN. NO DIALNOSTIC DATA
422 CKS W L E GIV 35 SHOELg anéng SECTOR PULSE HIGH
:ggﬂ HOUT TING *R no" WN, HENCE WILL COME UP.
4229 032534 012737 177777 015144 MOV ,@8TESDTE :SET DTE TEST
4230 032842 012737 177777 OlSiau MOV " Q8ERFLGS :THIS WILL BRING THE READ HEARDER
423] :AND DARTA PROCESS OUT AFTER THE
:ggg :HERDER HAS BEEN CORRECTLY RERD
4234 032550 004737 055632 JSR PC, 98COMWHD :ISSUE 'GO’, SERRCH ron SECTOR,
:ggg :WRITE HERDER AND DATA
4237 032654 017737 162176 001176 SETCK3: MOV SRHCS1,9¥STMPO  ;READ CS1 TO CHECK FOR ERRORS DURING WRITE
4o38 032562 032737 100000 001176 BIT #SC, 38§ TMPO *TEST FOR “SPECIAL CONDITION" - "SC'
4239 032570 00i40S BEQ 4§ conrxnue TEST IF NO ERROR (’'SC’' = 0)
4240 032572 004737 0O4S4BY JSR PC, a8PUTREG :READ 8 snvs REGISTERS AGAIN IF ERROR
4241 032576 104040 ERROR &0’ 'THERE WRS A READ/WRITE HEADER ERROR
:g:g :DURING 'DTE’' TEST SETUP
:s:: 032604 4s: :NOW SECTOR HAS BEEN FOUND OK
4246 : #5609 SECTOR CLOCKS NILL BE GIVEN,
4247 "#39 BYTES FOR SECTOR GAP,
4248 ‘%] BYTE FOR HEQDER SYNC,
4249 %8 BYTES FOR HEADER,
4250 ‘#GWP 11 BYTES, SYNC'] BYTE, DATA 512, ECC 4 BYTES
:ggé :#GAP 2 BYTES, 'TOLERANCE 28°'BYTES, EX'RA 3
42583
ZSEQ :#THIS GIVES 609 SECTOR CLOCKS WITHOUT DIAGNOSTIC DATA CLOCKS
4eSe 032604 012701 001141 MOV #609. ,R] :LOAD SECTOR CLOCK COUNTER
4287 032610 052710 0000:0 5%: BIS sMSTCK, RO :SET SECTOR CLOCK
4268 032614 042710 000010 BIC onsrcx 'R0 CLERR SECTOR CLOCK
4289 (032620 00S301 DEC Rl UNT
352? 032622 001372 BNE 5§ ennucn IF 536 NOT DONE
4262 :#NOW *DTE’ SHOULD BE SET, CHANGE SAVED REGISTERS
3523 ' TO EXPECTED VALUES
4265 032624 005737 0.7334 157 JWRH7N : CHECK FOR RH70 CONTROLLER
:sg% 032630 001407 BEQ 68 :SKIP RH70 CODE AND DO RH1l IF NOT
4268 032632 012737 177404 015024 MOV 8-252. , IsWC SAVED RHWC
4269 032640 012737 015240 018026 MOV SWRFROM+<B. ¥2> , 2bBA . SAVED RHBA
:s;? 032646 000406 BR 7$ sxxb NEXT RHI1 CODE
4272 032650 012737 177477 01024 6%: MOV 8-193., JelC SAVED RHWC
35;3 032656 012737 015426 015026 MOV BWRFROM+<B7. 22>, SeeR :SAVED RHBR
4275 032664 062737 140000 0IS032 7%: BIS #SC'TRE @8CS1  ;SAVED RHCS!
427t 032672 042737 000100 015030 BIC sIR, 98C82 :SAVED RHCS2
4277 022700 0€2727 000200 O01S030 BIS #0R, 98CS2 :SAVED RHCS2
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4278
4279
4280
4281
4282
4283
4294
4288
4286
4287
4288
42389
4290
4231
4292
4293
4294
$429S
429¢&
4297
4298
4299

4310

L4 LL£LL K
Wolwu

s Gt e s e
o LwWwhr—

032706
032714
032722
032730
032736
032744

032752
032756
032760
032762

032764

032772

033010
033012
033C 5
0330c0
033026
033C30

033032

004037
014750
0lbe2bM
0000e3

113737

010000

015134

046456

0150%1

046680

0S2770
014746

MACY11l 30(10Q46)

16311

045530

TS1

cs:

33:

EOS

10-NOV-7? 11:48 PAGE 109
DRIVE TIMING ERROR
BIS 8DTE, J8ER! :SAVED RHERI
MOV #9401’ QsMR :SAVED RHMR
8IS nnrn'enn ds0S1 :SAVED RHDS!
MOV IsLA :SAVED RHLA
MOV 01 abosr :SAVED RHOST
MOV J8ATTENT, 28RS  :SAVED RHAS
: #NOW READ 8 SAVE REGISTERS RGAIN SO THAT COMPARISONS CAN BE DONE
ISR RO, 8SAVER :READ IN SEQUENCE
RHWC :FROM HARDWARE REGISTER
REINTO : INTO CORE BUFFER LOCATION
19, :NUMBER OF REGISTERS TO RERD

#FOR RHMAS UPPER BYTE
fov JURS+], IBREINTO+2S ;UPPER RHRS

; ¥*COMPRRE CHANGED REGISTER SNAPSHOT BEFORE COMMAND
:#WITH REGISTER SNAPSHOT AFTER COMMAND

JSR RO, 38COMPAR : COMPARE
WC : CHANGED REGISTER SNAPSHOT
RE INTO : SNRPSHOT AFTER COMMAND
18. :NUMBER OF REGISTERS TO COMPARE
Sg gzrgan FOR ERROR
38 :RETURN FOR GOOD COMPARISON
MOV ansnaono RS :GETTING READY TO INDEX
RDD : DOUBLE ERROR WORD
MOV RHQC-;'RS) annschon rnernc REGISTER
ERROR 1 : IMPROP
cnnwce nrr n FORCING
:"DTE’ ERRO
RTS PC *RETURN

cooo REGISTERS COMPARE OK
0 ON TO THE NEXT TEST

SEG 0108
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033034 012706 001000 MOV 8STACK , SP ;RESET STACK
033096 004737 0495764 JSR PC, 98CLI TSK ;?EEUSR?EEERQL REGISTERS 8 CLEAR
033052 012737 000026 015146 MOV 822. ,98TAGDTE ;22 SECTORS
:THIS TEST REPEATS
*ITSELF 22 TIMES
:#THE FOLLOWING INITIALIZES FOR SECTOR O
033060 005037 03316M4 CLR J8553+2 s MERDER (SECTOR)
033064 012737 000025 033170 MOV 821.,INSSH+2 ‘HERDER (KEY1)
033072 012737 000025 033174 MOV 82]. 98555+2 ‘HERDER (KEY2)
033100 005037 033222 CLR J8557+2 ‘DATA (SECTOR)
033104 005037 033304 CLR 985510+2 :DATA
033110 005037 033334 CLR 98551242 "SECTOR (SIMULATED DISK)
033114 012737 000025 033342 MOV 821.,986513+2 'KEYl (SIMULATED DISK)
033122 012737 000025 033350 MOV 821, 98SS14+2  :KEYZ (SIMULATED DISK.
033130 00S037 033410 CLR 985515+2 'SECTOR™ (RHDST)
. #CLEAR SIMULATED DISK AREA
033134 SS1:
033134 012700 054470 13: MOV #SECGAP, RO :POINTER
033140 0i270! 35004e0 MOV #304. Rl : COUNTER
033144 005020 - 2s: CLR (RO) + :CLEAR SIMULATED DISK AREA
033146 005301 DEC R1 : COUNT
0331sC 001375 BNE 28
. #SETUP WRITE FROM BUFFER
033152 012700 015220 AoV sWRFROM, RO
- #HEADER
033156 012720 010000 faov 8FMT22, (RO)+ ;Egﬁ?agsésoaxrs PER WORD
033162 012720 000000 S53: MOV 80, (RO) + :SECTOR TO VARY
033166 012720 000025 554 MOV s2l., (RO)+ 'KEY] TO VARY
033172 012720 00002€ 855 MOV 821. ) (RO)+ :KEY2 TO VARY
:#DATA IN WRITE FROM BUFFER ALTHOUGH THIS IS DATA AND NOT
: *HERDER, THE SECTOR WITH SYNC BYTES WILL BE GIVEN RS DATA.
:#DATA 1S - 19 WORDS OF ZEROS - SYNC WORDS, 4 HERDER WORDS
‘%] CRC WORD, 5 WORDS OF 2ERQ0S, 1 SYNC WORD, 100 ZEROS
:#(DATA), 1 SYNC WORD, 70 SECTOR NUMBER TO ¥RRY
033176 D12705 000023 MOV $19. RS : COUNTER
03220> 005020 6$: CLR (RO)+ : 19 ZEROS
033204 00530S DEC RS : COUNT
033206 001375 BNE 63 : 19 DONE” 3
033210 013720 0s27%52 MOV J8RSYNC, (RO)+  :SYNC = 14400
033214 012720 010000 MOV aFMT22, RO+ : CYL INDER
033220 012720 000000 557 MOY 80, (ROJ+ :SECTOR TO VARY
033224 005020 CLR (RO +
033226 005020 CLR (RO +
023230 004E37 047172 JSR RS, J8CRC : CALCULATE CRC FOR ABOVE 4 WORDS
033234 018270 WRFROM+50 4 WORDS START FROM HERE
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4373
4374
437S
4376
4377
4378
4379
4380
4381
4382
4383
4384
433S
4386
4387
4388
4389
4330
4391
4392
4393
4394
4395
4396
4397
43398
4399
<4400
4401
4402
4403
4404
440S
Y406
4407
4408
9409
4410
“4]1]
H441¢
4413
4414
4415
“41E
4417
4418
4419
4420
<421
“4zce
4423
YoM
H442E
H426
427
ol

033236
033e40

Q33e4e
033246
033250
033252

033254

033260
033264
033266
033270

033e7e
033276

033310

033312
033316
033320
033322

033324

033332
033340
033346
033354
033362
033366
033370

033372
032400
033406
033414

Q33422
0233430
033424

2234€2

015300
005720
01270S
00S020
00530S
001375

013720

012737
012737

00s037

Q0N?27

00000S

gserse
000144

0Se75e
000106
000c00

000066

010000

000000
00002S
000025
0003le
047172

177400
01520
000000
01817z

010000
161334
0lsi24

CEce3e

MARCY1l 30(l046)
TS2

056006
0Se010
pselle

0Se0LH
0se04e

1613
1613
161346
1613

161336

8s:

qs:

SS10:

118:

wnunun
vy
S Pt P
£wr

SsSis:

GOS

10-NOV=77 1:48 PRAGE 111
SECTOR SELECTION

WRFROM+60 :PUT CRC HERE

TST (RO)+ : INCREMENT RO

MOV #5. RS

CLR (ROY+ ;S WORDS OF ZEROS

DEC RS : COUNT

8NE 13 :BRANCH IF S NOT DONE

MOV JSRSYNC, (RO)+  ;SYNC = 14400

MOV #100.,RS

CLR (RO)+ . 100 WORDS OF ZEROS

DEC RS

BNE 9§

MOV Q8RSYNC, (RO)+  ;SYNC = 14400

MOV 870. RS

MOV 80, (RO)+ :SECTOR TO VARY

DEC RS

BNE SS10

 %CLEAR REST OF 256 WORDS THAT IS SY WORDS OF ZEROS

MOV #54. RS

CLR (RO 4

DEC RS

BNE 118

- #THESE ARE TO BE SET UP FOR DISKLESS USE ONLY

MOV SFMT22,38WCYL  ;FORMAT = 16 BIT WORDS
:CYLINDER = 0

MOV 80, ISWSECTR :SECTOR TO VARY

MOV s2]., OBUKEY] 'KEY! TO VARY

MOV 821 . QWUKEY2 'KEY2 TO VARY

MOV 8202 J8FNWORD 202 DATA WORDS

JSR RS, 98lRC : CALCULATE CRC

WCYL :FIRST WORD

GCRC :PUT HERE

: #THESE ARE REGULAR SETUPS

MOV 8-256 . , DRHWC :202 DRTA, 4 HEADER

MOV SURFROM, aRHMBA  :FILL BUS’ ADDRESS

MOV 80, JRHDST :SECTOR TO VARY

MOV I8WRIFOR, dRHCS1 :GET RERDY TO DO
‘WRITE HERDER AND DATA
:WITH 62 FUNCTION CODE IN RHCS]

MOV 8FMT22, JRHOF 16 BITS PER WORD FORMAT

CLR JRHCA :CYLINDER = O

CLR IRERFLGS :CLERR ERROR FLAG

ISR PC, D8COMWHD . ISSUE 'GO’. COUNT SECTOR CLOCKS,

SEG 0110
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4429
4430
443]
44

443
Y434
4435
4436
4437
4438
4439
4440
444 ]
4442
4443
ARRA
4445
4446
4447
4448
4449
4450
4451
4452
4453
4454

0334Sk

033476

833255

033506
033510
Q335i2

00s737

004037

04 3E20

005237
005337
005337
005237
005237
005237

802337

00Se237
00c337
0C

Cl5leM

046660

033164
033170
033174
033222
033304
033334

033305

033410
0lc14e
0331234

MRCY11 30(1046)
7582

16%:
17°%:

18%:

5¢e:
1%

10-NOV-?7 11:48 PAGE 112
SECTOR SELECTION

iWRITE HERDER AND DRTR

TST JRERFLGS iHAVE ANY ERRORS OCCURRED

};SOH COMPARE “DISK" BUFFEﬁ WITH "REINTO" BUFFER

RO, 3#COMPRR ; CHECK
WRFROM+8. ;?OO? EUFF R
DISK ; TEST BUFFER
256. i NUMBER OF WORDS
16 ;RETURN POINT FOR ERROR HERDER
17; ;RETURN POINT F8R ERROR DATA
18 iRETURN FOR GOOD COMPRRISON
ERROR 7
R™S PC
ERROR 10
RTS PC
;#THE FOLLOWING INCREMENTS ARE TO CHANGE THE RBOVE SET UP
;%70 WRITE ON THE NEXT SECTOR
INC J8553+2 ; HERDER (SECTOR)
DEC 4855442 ;HERDER (KEY])
DeC J#555+2 ;HERDER (KEYZ2)
INC glg 742 ;BQTR (SECTOR)
INC #5510+2 ; DATA
Igg UISSi§+2 ;EE$TO? (aéfg#RTED géSK)

s ¢ i K )

ec  Saggiaet ikevh (SIRULATER RIS
INC J85515+42 ;SECTOR (RHDST)
DEC I8 TRGDTE ; COUNT DOWN FOR 22 SECTORS .
BNE 18 s BRANCH IF 22 SECTORS NOT DOME
JMP J#sS1 ;GO BACK TO NEXT SECTOR

SEG 0111
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CoRIHB.

4465
4466
446
4468
4469
4470
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480

4484
4485
4486
4487
4488
4489
4450
Y4491
Y432
4493
4494
4435
+49¢
4497
4498
4499
“c00
4501
4502
<€03

4510

L4456 L£ L4858
ALy
NS 20 =0 bt bt bt ba pa e
WO NN LW

Y-

033610
0336e2

033640
033642

033646
033654
033660
033666
033674
033700
033704
033710

033714
033722

034022
C34CeH

10-NOV-77

012706

012700
12701
012720
00S301
001374
004737

012737
00s037
013737
013737
005037
005037
005037
005037

012737
012737

012777
012700
010077

012720

11:C9

001000

0S4470
000402
17727277

045764

172777
Q50472
050466
050474
050460
0s0462
0sS0476
0S0S00

oio0c"

000C .
0se0le
0Se014
000400
047172

177374
015220
160756
010000
000001

000400
000c00

000001

MRCY11l 30¢

015142

0sa470
0sosoe

0S6006
056050

0Se046

160764

DA

18:

28

1046
TR

10-NOV-77
TRANSFER TESTS USING ECC

109

11:48 PAGE 113

.SBTTL DARTA TRANSFER TESTS USING ECC

; #THESE

MOV
CLR
MOV
MOV
CLR
CLR
CLR

CLR

: #THESE
MOV

;lTHESE

MOV
MOV
MOV

MOV

MOV
CLR
CLR
MOV
MOV
DEC
8NE
MO

#STACK, SP
#SECGRP RO

oase ri
(k0)+

1S
PC.d8CLDISK

; PESET STARCK
; POINTER

: COUNTER
:FILL SIMULATER DISK WITH ONES

: THIS IS USED TO SET GENERAL REGISTERS

RRE FOR ECC TEST ONLY

8-1, INTSECC
daPOSITI

& SNCODE asNCOUN'
S8HARDER, 9WHADTMP

J8GECC]
J8GECCe
JDATENY
J8ZCO0E

ARE TO BE SETUP
sFMT22, d8uWCYL

81, JBWSECTR
JWUKEY]
anuKE e

8256. , d#FNWORD
RS

a8lRC

ers IS AN ECC TEST
CLEAR ERROR POSITION counrsn
- TEMPORARY N-CODE COUNTER

TEMPORARY HARD ERROR COUNTER

gct LOW ORDER TO BE GENERATED
scc HIGH ORDER TO BE GENERATED
:CLEAR DATA ENVELOPE CLOCK COUNT
"CLERR LERDING ZEROS CLOCK COUNT

FOR DISKLESS USE ONLY

; FORMAT22=16BIT WORDS ANC
: CYL INDER 0

: TRACK=0, SECTOR=1

KEYI Q

KEYe=0

256 DARTA WORDS

;G0 TO CALCULATE CRC

RRE REGULAR SETUPS

8-260. , IRHWC
sWRFROM RO
RO, JRHBA

sFMT22, (RO)+

8l (RO)+
(RO)+
(RD)+
8256. ,RS
80, (RO)+
RS

33
#),aJRHDE™

;256 DATA WORDS 4 HERADER WORDS
i THESE TWO INSTRUCTIONS GETS
:ADDR. OF WRFROM INTO RO AND
:BUS ADDRESS REGISTER
:FORMAT=16 BIT WORDS
; CYLINDER=0

: TRACK=0, SECTOR=1,
KEY1=0

; KEY2=0

; COUNTER

;MOVE ALL ZEROS FOR DATA

;BRANCH IF DATR NCT COMPLETE
: TRACK =0 SECTOR=!

KEYS=0

SEG Cl12
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#1:

034044

034080
Q340Sy
034062
034066

03372

Q34140
Q34144
Q34146
034150

0341724
Q34i7e

034200
034204

034210
g3<2le

10-NOV-77

013711

00503?
01277

0050"
004737

0os?3?

023737
00402
104031
000Q40S
023737
001401
104031

4037

——0)
N
nny
oo,
furt

0000
3737

NNELW
who -~
nNwWww
L0V

goegoe goog

0000

Q
O
wn
O
(N
~

Q04037
QleckEw
gc-cet

11:C9

cisive

Q1Sle4
010000
160702
0sse32

gisiza4

0S0460

0S0o462

0457Ce

0S04e0
0S04ee
o4s70e

Qltle4

J4ebELC

MRCY1l 30(1046)
TS3

160704

gss

0SSS70 68:

S6b

’S:

JO9

10-NOV-77 11:48 PAGE 114
WRITE ECC TEST |

MOV

CLR
MOV
CLR
JSR

48WRIFOR, dR1 ;GET RERDY FOR WRITE HEARDER AND
:DATR WITH B2 IN RHCS]

OBERFLGS :CLEAR_ERRQR FLAG

8FMT22, IRHOF :FORMAT BIT=1 (16 BIT WORDS)

JRHCA : CYL INDER =0

PC, 98COMWHD iWRITE HEADER AND DATH

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

i #FROM THE “COMWHD™ ROUTINE THAT MEANS ALL HEARDER ON DISK
;#1S GOOD IE. ONLY DRTA IS TO BE CHECKED TO SEE IF THEY ARE
:#ALL ZEROS AND WRITE DATA GAP AND TOLERANCE GAP TO SEE IF
;#THEY ARE ALL ZEROS

TSY

JBERFLGS ;HAS ANY ERRORS OCCURED”
:IF WRITE ERROR OCCURS ECC IS NOT CHECKED

; #*COMPRARE SOF TWRARE GENERATED ECC WITH THAT GENERRTED BY HRARDWHRE

CMP
BEQ
ERROR
BR
cMP

BEQ
ERROR

J8GECC1,J8WECCL; COMPRRE SOF TWRRE ECC WITH HRARODWARE ECC
6S ; BRANCH IF GOQD

31 :LOW ORDER ECC_IN ERROR

78 BRANCH TO CONTINUE

O8GECC2, JnlECCE; tOHPQRE SOFTWARE ECC WITH MARDWARE ECC
7S ; BRANCH IF GOOD

31 ;HIGH ORDER ECC IN ERROR

;#FILL “REINTO™ BUFFER WITH EXPECTED DATA

JSR

. WORD

MOV
MOV

JSR
REINTO+<¢
SEINT04(

CLR

RO, 38CLARERA :FILL REINTO BUFFER

REINTO :FROM
REINTO+¢255.#2> :T0

0 :DATA
I9GECC],ISREINTO+<256. #2> ; FIL ECCI
Q8GECC2 QSREINTO+<257 22> .FILL ECC2
RO, 98CLRREA -FILL REst
258. #2> ; FROM
272. 42> :T0

:DRTA
J8ERFLGS :CLERR ERROR FLRAG

: #NOW COMPRRE "0ISK™ BUFFER WITH "REINTO"™

JSR
FEINTC
OISk

RO, J8COMPRR ; CHECK

:GOOD BUFFER
: TEST BUFFER

SEG 0113
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CoRJIHBO, RPOM/S5-6 DSKLS CTRLRe MARCYL1 30(1046) 10-NOV=-77 11:48 PRGE 115
CZRINB. P12 10 -NOV=-7?7 11:09 163 WRITE ECC TEST 1 SEG Cllv
4877 034214  000v02 2S8. +NUMBER OF WORDS CHECKED
457 Q34216 0Q34eed 4 RETURN POINT FOR ERROR HEADER
4€79 034220 034230 cs RETURN POINT FOR ERROR DATA
4S80 Q34224 104007 4ys: ERROR 7 RERD ERROR 10 NEXT
4581 (034226 000207 RTYS PC RETURN TO COMPARRE
4582 034230 104010 cs: ERROR 10 WORD NOS 1 TC 2S6 RRE
4583 DRTR WORDS
4S84 AORD NQS 257 RND 258
458S RRE ECC WHICH RARE CHECKED
4586 HORD NOS 259
4S87 IS DRTA GAP
4588 :WORD NOS 260 TO 273
4589 RRE TOLERRNCE GRP
:gg? 034232 000207 RTS PC RETURN T0 COMPARE
4cq92
4593
459y
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CZRINB. P12 10-NOV-?7 11:09 753 WRITE ECC TEST | SEG 011

4596

:ggg 034236 012706 001000 MOv #STACK, SP :RESET STACK

4599

4600

4601 . SETUP FOR WHAT IS TO BE RERD

:ggg : HEADER CRC IS RESTORED FROM R SUBROUTINE

4604 0342S0 012746 000000 MOV 80, -(SP) :DATA ro BE RERD

4605 034264 019705 000400 MOV 82%6. ,RS :COUNTER

4606 034260 012700 0S4S66 MOV sDISK RO :START OF SIMULATED OISK DATA

4607 034264 011620 i MOV (SP), LRO) + nove IN DATR ON TO SIMULATED DISK

4608 034266 0D0S30S DEC RS OUNT

4609 034270 001375 BNE 18 eanncn IfF ass NGT COMPLETE

419 034272 005726 TST (SP)+ UNDO -(SP

4611 034274 022020 CMP (RD)+, (RO)+ JunP oven THE TWO ECC WORDS

4plg 034276 012705 000017 MOV #15. RS ;1 DATA GAP

4613 ‘14 TOLERANCE GAP

4614 034302 005020 2s: CLR (RO)+ ‘CLEAR onrn cnp AND

4615 034304 005305 DEC RS : TOLERANCE G

3249 034306 001375 BNE 28 'BRANCH IF nor COMPLETE
Fed

4618

4619 034310 004737 051254 JSR PC.J8FILLEC : INSERT THE TWO ECC WCRDS ON THE DISK

:ggg : IN THE CORRECT PLACE

325? . #THESE ARE FOR ECC TEST ONLY

4624 034334 012737 177777 O0lsid2 MOV 8-1,38TSECC ; THIS 1S AN ECC TEST

4625 034322 00S037 050472 CLR JnPOSIT] CLEAR ERROR POSITION COUNTER

4626 034326 013737 060466 0S0470 MOV aoncooe JUNCOUNT’ ;TEHPORRRY N-CODE COUNTER

4627 034339 013737 050474 050502 MOV a-uanosk J#HADTMP ' : TEMPORARY HARD ERROR COUNTER

4628 (34342 005037 0S0460 CLR J¥GECC] sEc¢ LOW ORDER TO BE GENERATED

429 034346 005037 050462 CLR aocscca *ECC HIGH ORDER TO BE GENERATED

%630 034352 00S037 050476 CLR JUDATENY :CLEAR DATA ENVELOPE CLOCK COUNT

:235 034356 00S03? 050500 CLR 28ZCODE :CLERR LERDING ZEROS CLOCK COUNT
3

“4£33

3%32 : *THESE ARE TO SETUP FOR DISKLESS USE ONLY

436 034362 01737 010000 052650 MOV SFMT22, 38CYL 16 BITS PER WORD

4637 :CYLINDER O, FORMAT 16 BITS

4638 034370 112737 000000 0S2653 MOVB 80, 38SECOTR+1  : TRACK O

4£39 034376 112737 000000 062652 MOVB 80, 3#SECOTR }SECTOR 0

4E40 039404 012737 000000 052654 MOV 80, 98KEY] KEY1=0

4e41 034412 012737 000000 052656 MOV 80 BKEY2 KE 2=0

4642 034420 012737 000400 082730 MOY #286., @8DAWORD’ NO or onrn WORDS

4643 034426 005037 0S2660 CLR e X ‘IH ufng qgnnqua_

4p4d 034432 004537 0N7i72 JSR RS, 98CRT B0 TO anc RTE

464S 034436 052650 CyL

4E4E 034440 0OG4EED WCRC

Ye4?7

Ye4R

Y4E4S

4£€3

. #THESE ARE REGULRR SETLPS
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CZRIHB. P12 10-NOV-77 11:09 T54 READ ECC ENABLED 1R SEQ 0118

4652

4653 0Q3vN42 004737 045764 JSR PC alCLOISK ;SETUP GENERAL REGISTERS

4654 446 012277 773 9y i16027Y MOV é? WC § . DATA 4 HEADER WORDS

4655 o quu 012777 ¥y 160270 MOV NTO akHan RTING RD RE%E OF READ BUFFER
650 Oaece 1i57ee 000001 nove 10 (2 ‘“TL%‘SR BTN Hm%‘%‘%’e

[ ]

:238 83: 94 615599 ?28328 ngv Sp,, JRHDST ?Encx/sgcrsn IN RHDS

:553 034500 012777 010000 160260 MOV ornraé JRHOF aérsnps¢1uono : IT

My, EEEa 2BREGL IR 137

4662 0 BE CHECKED

:gga 034506 00S077 160256 CLR JRHCA chxnoen 0

4665

4666 034S24 013711 015176 MOV SSREFOR, 3R1 :READ HERDER] AND DRTA=72

467 034830 00S03? 0l1S51eN CLR JncRFLGY :CLERR ERROR FLAG

4668 034834 (004737 052510 JSR PC, 98COMHD :RERD HERDER AND DATA

4669 ‘IF THERE ARE READ ERRORS THEN
4670 "ECC WILL NOT BE CHECKED

qe;é

"

67 :#IF THE PROGRAM COMES BHCK HERE WITHOUT ERROR PRINTOUTS
4ETY " ¥FROM THE “COMHC™ ROUTINE THAT MEANS SECTOR GAP.

4&7E ' #F IRST SYNC, HEADER, HERDER CRC, MERDER GAP AND

YETE : #SYNC gvrs HAVE GONE BY AND SYNCS WERE CORRECTLY

4677 lDETEC

4676 : #HEARDER nuo DATA ARE TO BE CHECKED.

4€~9 IIN CHECKING READ DATA THE WRITE FROM BUFFER

4680 ¥ WRFROM™ IS FILLED WITH EXPECTED DRTA AND

:Egé ! 5COMPARISONG ARE MADE

4683 034540 00S737? 015124 TST SSERFLGCS : ANY ERRORS nannov THERE

4684 034546 004737 045464 JSR PC, a8PUTREG snvs REGISTERS

4685 034852 005737 015034 TST 3stR} ER S SHOULD ae ssr

4686 34556 001401l BEG ss. é NSEE

4687 J34560 104032 ERROR 32 3a axr cC 1S ER SHOULD BE ZERO
4688 ONLY 11 OF THE 32 BITS CAN BE SEEN
4689 IN THE PRTERN REG

4630 E 3 ¥E as f é“ RHERI

469] 034562 0137496 0S0460 X ¥ MOV JWGECC], -(SP) c T PATTERN e ST

4692 034566 042716 174000 BIC 8174000 (SP) *KEEP ONLY 11

4692 034572 022637 015064 CMP (SP)+, JhEC2 : COMPARE PATT RN Reczsrsn

4699 034576 0OCI40l BEQ rd 'BRANCH IF GOOD

:ggg 034600 104032 ERROR 32 ‘11 BITS OF THE 32 BIT ECC REGISTER INCORRECT
4697

4£98

4£99

4700 :#ADD 16 MAINTENANCE CLOCKS TO

:zgé : *BRING EBL DOWN

's

4703 034602 012700 ooooao 78: MOV 915 RO : COUNTER

4704 034606 85 777 80 ie0le2 B8%: g*s E RHMR {SET CLOCK

4705 034614 777 000002 160164 ¢ RHMR :CLERR CLOCK

470c_ 034622 __0NS300 _ —_— EC . : COUNT i

4727 034ec4 001370 NE 85 BRANCH™TF 16 CLOCKS NOT DONE



CZRIHBO,RPO4/S/6 DSKLS CTRLRZ
10-NOV-77 11:09

CZRJIHB.

SN NN NN

CUNUN) = 1t b he bt et pe
Uy— Qoo NoONLW

L£LrLr£L L L &

4723

P12

034640
034644
034650
034654
034662
034664
034670
034674
034700
034704
034706
034710

934722
034726
634730
034732
034734
634736
034742
B3474Y
034746

034750

012?00

00000000~ -0
OO ¥ p=e p=a Pt put Pt Pes Pt P

N RN
SER SRR I
mr—ONPDngU‘B

034746
104004
000207
104008

000207

000000

01512y
045464

046660

MARCYI1l 30(1046)
TSY

000001

3%:

4§:
5s:

NO9

J0-NOV-77 11:48 PRGE
READ ECC ENRBLED 1R

MOV BWRFROM. RO
MOV 80'FMT22, (RD)+
MOVB 80, -(SP)
MOVE 80, 1(SP)
MOV (SP)+> (RO)+
MOV 80, (RO)+
MOV 80’ (RO)+
MOV 82%6. ,R!1
MOV 80, R2

MOV R2, (RO)+
DEC Rl

BNE 33

CLR JBERFLGS
JSR PC, asPUTREG

118

ERRERDY TO FILL EXPECTED DRTH

IN

ND

OWER BYTE GET SECTOR
TRACK IN HIGHER BYTE
TRACK/SECTOR IN BUFFER
1 IN BUFFER

; KEYZ2 IN BUFFER

Dg}ﬂ WORD COUNTER

:DATA
:DATA INTO BUFFER

: COUNT “
:BRANCH IF 256 NGT DONE

;GETT
iCYLI
s IN L
;GET
; GET
; KEY

:CLERR_ERROR FLAG
: SAVE REGISTERS

; *NOW READ DATA BUFFER WILL BE CHECKED

JSR RC, a#COMPAR
WRF ROM

REINTO

44256.

4s$

Ss
ERROR
RTS
ERROR

0
(@]
P

RTS PC

; CHECK

;GOOD BUFFER

:TEST BUFFER

i NUMBER OF WORDS CHECKED
;RETURN POINT FOR ERROR HERDER
:RETURN POINT FOR ERROR DATA
:READ_NEXT ERROR

*RETURN TO ”COHPRR”

:WORD NOS | TO Y4 ARE

HEQDER WORDS

:5 70 260 ARE DATR WORDS
:RETURN TO "COMPAR"

SEG 0117
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NTYS
:g:g 034754 012706 (£01000 MOV #STACK, SP sRESET STARCK
4748
4749
4750 s #SETUP FOR WHAT IS TO BE READ
3;&5 : *HEADER CRC 1S RESTORED FROM A SUBROUTINE
42763 034766 012746 000000 MOV 80, - (SP) :DATA TO BE RERD
4?84 Q34772 012705 000400 MOV 8256. ,RS : COUNTER
4255 034776 012700 054566 MOV 8015k RO :START OF SIMULATED DISK DATA
4786 035002 0]1620 18: MOV (SP), tRO) + novs IN DRTA ON TO SIMULRTEC DISK
47?57 (035004 305 DEC RS *COUNT
4768 035006 001375 BNE 18 'BRANCH IF ass NOT COMPLETE
4769 (035010 005726 15T (SP)+ ‘UNDO -(SP
4766 035012 022020 cCHP (RQ)+, (RQ) + : JuMP ovsn THE TWO ECC WORDS
4?61 035014 012705 000017 MOV 81S..," RS ;1 DATA GAP
4762 14 TOLERANCE GAP
4763 035020 0O0S020 2% : CLR (RO)+ :CLERR DRTA GAP, AND
4764 035022 005305 DEC RS : TOLERANCE GAP
:;gg 035024 001375 BNE 28 "BRANCH IF NOT COMPLETE
4767
:zgg 035026 004737 051254 JSR PC,awFILLEC : INSERT ECC IN PROPER PLACE ON DISK
4770
4771
:;;S : #THESE RRE FOR ECC TEST ONLY
4774 035032 012737 177777 015142 MOV 8-1, 38TSECC rurs IS AN ECC TESY
4775 035040 00SG37? 050472 CLR asPOSITI c AR ERROR POSI ION COUNTER
4776 035044 013737 060466 0S0470 MOV ISNCODE . #NCOUNT' ; TEMPORARY N-CODE COUNTER
4777 (035052 013737 050474 050502 MOV JSHARDER, J$HADTMP ' ; TEMPORARY HARD ERROR COUNTER
4778 035060 005037 050460 CLR S8GECC] t LOW ORDER TO BE GENERATED
4779 (035064 00S037 050462 CLR INGECC2 ECC HIGH ORDER TO BE GENERATED
4780 035070 005037 050476 CLR JSDATENV :CLERR DATA ENVELOPE CLOCK COUNT
3;Sé 035074 005037 050500 CLR J82CODE :CLEAR LERDING ZEROS CLOCK COUNT
4783
:;gg : #THESE ARE TO SETUP FOR DISKLESS USE ONLY
4?86 035100 012737 010000 052650 MOV sFMT22, asCYL 16 BITS PER WORD
4787 :CYLINDER O, FORMAT 16 BITS
4788 035106 112737 000000 052653 MOVB 80, 38SECOTR+1  :TRACK O
4789 03S114 112737 000000 052652 MOVB 80, 98SECOTR :SECTOR O
4790 035122 012737 000000 052654 MOV ¢0, ISKEY ] ;st1=o
4791 035130 012737 000000 052656 MOV 80’ JSKEY2 :KEY2=0
4792 035136 012737 000400 082730 MOV -aés J8DAWCRD ' : NO. or onrn WORDS
4793 035144 005037 052e&0 CLR J8X s tHIS A READ COMMAND
4?94 (035150 0Q04S37 047172 JSR RS, 38CRC : GO TO CRLCULRTE CRC
5755 035154 Dcascen CcrL
4796 03€1S5¢ 0E4S50 WCRC
4797
4738
4793 s #THIS IS TO INSERT ERROR

48350 :#THE DISK DRTA IS IN LOCATION STARTING FROM ‘DISk’



CZRIHBO,RPOM-5. 6 DSKLS CTRLR2
P12 10-NOV-77 11:09

CZRJIHB.
4801

4EEY
NEES
4EEE

035160 012737

03Slee 012737

035174 004737

035200 Q12777
035206 012777
035214 11?46
03Se20 112766
03Seee 012677
035232 012777

035240 005077

035256 013711
035262 00S037
035266 004737

035272 005737
03530C 004737
035304 Q022737
035312 00140l
035314 104032

035316 O
03Ssce 04
035326 D022¢
03€332 O

03533M

100000

000026

045764
177374
016264
00V000
000000
157530
010000

157524

olele]
U b
rounun
[Val ot o)
=)
osrmr

0S0460
174000

015064

MACY11l 30(104%)
TSS

0S4570

035342

157542
157536

000001
157526

015034

68

ClO

10-NOV-77 11:48 PAGE l20
RERD ECC ENRBLED !lE

:#THE POSITION OF THE ERROR CAN BE CHANGED BY CHRANGING
iTHIS MOVE

MOV #100000, BODISK+2 :FORCE ERROR ON BIT NUMBER 32
ERROR POSITION REGISTER WI

;INSERT POSITION REG.

LL SHOW
MOV 822.,3488

; ®THESE RARE REGULRR SETUPS

JSR PC, 98CLDISK : SETUP GENERRL REGISTERS
MOV 8-256. -4. . RHWC 255 DARTA 4 HERDER WORDS

MOV sREINTO, JRHBA TARTING ADDRESS OF cho BUFFER
MOVS #0, - (SP} N LOWER BYYE GET SECTO

MOVB #0’ 1(5P) czr TRACK IN HIGHER avre

MOV (SP)+. SRHDST :TRACK/SECTOR IN RHDOST

MOV sFMT22, aRHOF 116 B1TS PER WORD

ECC CORRECT ON NOT INHIBIT
HE%C IS NOT GOING
TO BE C

CLR JRHCA : CYLINDER O
MOV J8REFOR, 3R sRERD HEADER AND DATA=72
CLR J8ERFLGS :CLEAR ERROR FLAG
JSR PC, 98COMHD :READ HEADER AND DATA
:1F THERE ARE RERD ERRORS THEN
:ECC WILL NOT BE CHECKED

. #IF THE PROGRAM COMES BACK HERE W]THOUT ERROR pnznrours
: #FROM THE *~COMHD" ROUT NE THART MEANS SECTOR G

: #F IRST SYNC, HERDER, HERADER CRC, HEARDER GAP nND

*svnc BYTE HAVE GONE BY AND svnés WERE CORRECTLY

EQSER END DRTA ARE TO BE CHECKED.
lIN CHECKING RERD DATA THE WRITE FROM BUFFER
i ¥“WRFROM” 1S FILLED WITH EXPECTED DATA AND
!COHPQRISONS ARE MADE

15T JRERFLGS :ANY ERRORS ALREADY THERE
JSR PC, 98PUTREG :SAVE REGISTERS

CMP 80CK, A8ER] :ONLY DAT CHECK ERROR SHOULD BE SET
BEQ 68 :BRANCH IF YES

ERROR 32 %ERSIT ECC REGISTER SHOULD BE NON

iONLY 11 OF THE 32 BITS CAN BE SEEN
: IN THE PATERN REGISTER
:DCK SHOULD BE SET_IN RHERI

MOV U8GECCL, - (SP) iGET PATTERN REGISTER

BIC %]17400Q, (SP) :KEEP ONLY 11 BITS

cMp (SP+, dbEC2 : COMPARE PATTERN REGISTER

Bty 79 :BRANCH_IF GOOD

ERROR 3 ;11 BITS OF THE 32 BIT ECC REGISTER INCORRECT

SEG 0119
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485” 035336 004037 051102 78 JSR RO, 8ECORR GO _TO_ECC CORRECTION PROCESS
4858 035342 000026 Bs: 22. EXPECTED POSITION REG. WHEN CORRECTIGH
4859 ;1S COMPLETE
4860
4862
4863 (035356 012700 015220 MOV SWRFROM, RO ;GETTING RERDY TG FILL EXPECTED DATA
4864 035362 012720 010000 MOV sQ'FMT22, (RO)+ :CYLINDER S
4865 035366 112746 000000 MOVB 80, -(SP) : IN_LOWER BYTE GET SECTOR
4866 035372 112766 000000 000001 MOVB  #0.1(5P) GET TRACK IN HIGHER BYTE
4867 Q3ISH00 012620 MOV (SP)+. (RO)+ :GET TRACK/GECTOR IN BUFFER
4868 035402 012720 000000 MOV 80, (RO+ 'KEY1 IN BUFFER
4869 035406 012720 000000 MOV 80 (RO) + KEY2 IN BUFFER
4870 03S412 012701 000400 MOV 8256., Rl onrn WORD COUNTER
4871 035416 012702 000000 MOV 0, R2’ DATA
4872 038422 01022C 3s: MOV R2. (RO)+ onrn INTO BUFFER
48”3 035424 005301 DEC RI * COUNT
4873 035426 001375 BNE 3s ;BRANCH IF 256 NOT DONE
4
4876 ; #ONLY GOOD DATA HAS BEEN PUT IN 'WRFROM’
4877 - #NOW THE INSERTED ERROR WILL BE PUT IN
J878 035430 012737 100000 015232 fov #100000, 9sWRFROM+<S¥2> ; INSERTED ERROR
ioet
4882 Q35436 00S037 015124 CLR WERFLGS : CLEARR_ERROR FLAG
4883 035442 004737 (04546M JSR PC. a8PUTREG ' SAVE REGISTERS
4885
4856 : #NOW READ DATA BUFFER WILL BE CHECKED
4888 035446 004037 CL46660 JSR RO, d#COMPAR ; CHECK
4889 035452 015220 WRFROM cooo BUFFER
4890 035454 016264 REINTO T BUFFER
4891 035456 DOO40M 44256 . NUHBER OF WORDS CHECKED
4832 035460 035466 4§ 'RETURN POINT FOR ERROR HEADER
4893 035462 035472 5§ :RETURN POINT FOR ERROR DATA
4894 035466 104004 4s: ERROR Y4 READ NEXT ERROR
489S 035470 000207 RTS PC RETURN TO0 “COMPAR"
4896 035472 104005 Ss: ERROR & !WORD NOS 1 T0 4 ARE
4897 : HEADER WORDS
4898 5 10 260 RRE DATA WORDS
4899 03547+ (000207 RTS PC sRETURN TO *“COMPAR"



C<RJHBO,RPD4-/S- B DSKLS CTRLRE
10-NOV-77 11:08

CIRJIHB.
4901

4302
4903

“SCE

Pie

035500 012706 CO1000

03ss1e
035516

035540

035544
035546
03S550

03s5se

035556
035564
035570
035576
035604
035610
03S614
035620

035624

035632
035640
035646
035654
035662
035670
035674
035700
035702

012737

112737
112737
Q12737
012737
012737
005037
004537
052650
0S4EE0

000000
000400
054566

000017

051254

122777

0sS0S00

010000

000000
000000
000C00
000000
000400
0S2e60
o4717¢

MRCY11 30(]046)
TSS

01S142

0S0470
0s0soe

052e50

0S2653
052652
052654
052656
052730

18:

23:

EL1O

10-NOV~-77 11:48 PRGE 122
READ ECC ENRBLED 1B

MOV 8STACK, SP ;RESET STRCK

SETUP FOR WHART IS TO BE RERD
HEADER CRC IS RESTORED FROM A SUBROUTINE

MOV 80, -(SP) :DATA TO BE RERD
MOV #256. RS : COUNTER
MOV #DISK RO :START OF SIMULATED DISK DATA
MOV (SPY, tRO)+ :MOVE IN DARTAR ON TO SIMULATED DISK
DEC RS : COUNT
BNE 18 : BRANCH xr 256 NOT CGHPLETE
TST (SP)+ :UNDO -(S
CMP (RO)+, (RO)+ : JUMP ovsn THE TWO ECC WORDS
MOV »1S. RS ;1 DATR GAP
14 TOLERANCE GAP
CLR (RO)+ :CLEAR DATA GAP, AND
DEC RS : TOLERANCE GAP
BNE 28 !BRANCH IF NOT COMPLETE
JSR PC,a8FILLEC . INSERT THE TWO ECC WORDS ON THE DISK
'IN THE CORRECT PLACE
. #THESE ARE FOR ECC TEST ONLY
MOV 8-1,38TSECC :THIS IS AN ECC TEST
CLR IWPOSITI :CLEAR ERROR POSITION COUNTER
MOV 98NCODE , 38NCOUNT '~ ; TEMPORARY N-CODE COUNTER
MOV 98HARDER, 98HRADTMP ' : TEMPORARY HARD ERROR COUNTER
CLR JWGECC] .Ecc LOW ORDER TO BE GENERARTED
CLR Q8GECC2 TECC HIGH ORDER TO BE GENERATED
CLR JSDATERV :CLEQR DATR ENVELOPE CLOCK CGUNT
CLR 38ZCODE :CLERR LERDING ZEROS CLOCK COUNT

; #THESE RARE TO SETUP FOR DISKLESS USE ONLY

MOV sFMYe2, 98CYL ;16 BITS PER WORD
CYLINDgR 0, FORMAT 1b BITS

Move 80, 38SECOTR+1 : TRACK

MOVB $0. J8SECOTR :SECTOR O
MOV $0, JUKEY] i KEY1=0
MOV 80’ Q#KEY2 'KEY2=0
MOV saés ,980AWORD :NO. OF onrn WORDS
CLR X :THIS IS A READ COMMAND
g§E RS, 28CRC !GO0 TO CALCULRTE CRC
WCRC
#THIS IS TO INSERT ERROR
¥THE DISK DATA IS IN LOCATION STARTING FROM *DISk®
:#THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING

SEG Ol2l
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CIRIHB

4957
4958
4959
4960
4961
4962
4963
N36H
4365
4366
4967
4568
4969
4970
4971
4972
4973

P12

035704

Q35712

035720
035724
035732
035740
035744
035?52
0357S6

035764
036002
C36006
c3elle

012737

012737

004737

177760

010040

MACY11 30(1046)
TS6

0s4570

036066

F10

10-NOV-77 11:48B PRGE 123
READ ECC ENRBLED 1C

- #THIS MOVE

fov 8177760, 380I5K+2 :FORCE ERROR ON BIT NUMBER 21 THRU 32
;gg ERROR POSITION REGISTER WILL SHOW

MOV 84128., 888 : INSERT POSITION REG.

; #*THESE ARE REGULAR SETUPS

JSR PC, a8CLDISK sSETUP GENERAL REGISTERS
MOV 8-256.-4. . JRHWC ;256. DATA 4 HEADER WORDS
MOV SREINTO,JRHBR  :STARTING RDORESS OF READ BUFFER
MOVB 80, - (SP) -IN LOWER BYTE GET SECTOR

MOvB 80, 1(SP)

MOV (SP)+. SRHOST :TRACK/SECTOR IN RHDST

MOV sFMT22, SRHOF 16 BITS PER WORD
:ECC CORRECTION NOT INWIBIT
:BECAUSE ECC IS NOT GOING
170 BE CHECKED

CLR JRHCR :CYLINDER O

MOV J8REFOR, aR1 :READ HERDER AND DRTR=72

CLR JeERFLGY :CLERR ERROR FLAG

JSR PC, 28COMHD :RERD HEADER AND DATA o
:IF THERE ARE READ ERRORS THEN
JECC WILL NOT BE CHECKED

SEG QOlee



CoRJHBO,RPO4 § & DSKLS CTRLRg

SZRINB. P12 10-NOV-77 11
4983
4984
4985
4386
4987
4388
4989
4990
4991
4992
4993
4994 (036016 00S?37 015124
4995 (036024 004737 045464
4996 036C30 022737 100000
4997 (036036 001401
4998 (036040 104032
4999
5000
S001
5002
SOC3 036042 013746 0S0460
S004 036046 042716 174000
S005 036052 022637 015064
S006 036056 001401
2885 036060 104032
S009 036062 0204037 051102
010 03e06E 000000
€011
€012
€013
5014
5015 Q036070 004737 045464
28%9 036074 022737 100100
€018 036102 001401
5019 036104 104036
5020
g0l
5022
g§023
5024 036106
€025 036120 012700 015220
S02t 03bi124 012720 0.0000
S027 036130 112746 00000
€028 036134 112766 0CO000
€029 036142 0leeel
6030 036144 012720 000000
6031 036150 012720 000000
€032 036154 0127?01 000400
€033 036160 Qi2?02 000000
€034 Q03€ied 010220
€03c (03€lbe 005301
SOZE 036.7C 00137

MRCYL11l 30(1046)
T56

015034

C15034

000001

6S:

’S:
BS:

3%

10-NQV-77

G10

11:48 PAGE

READ ECC ENRBLED 1C

124

:#IF THE PROGRAM COMES SACK HERE WITHOUT ERROR PPINTOUTS
:¥FROM THE “COMHMD™ ROUTINE THAT MEANS SECTOR GAP

:#FJRST SYNC, HEADER, HEADER CRC, HERDER GAP AND’

: #SYNC gvvs HAVE GONE BY AND SYNLS WERE CORRECTLY

iDE
RSER AND DRTA ARE TO BE CHECKED.
lIN CHECKING READ DRTA THE WRITE FROM BUFFER

: %" LRFROM*

: ®COMPARISONS ARE MR

TST
JSR
CcMP
BEQ
ERROR

MOV

MOVB
MOVB
MOV
MOV
MOV
MOV
MOV
MOV
DEC
BME

JNERFLGS
PC . JWPUTREG
goéx INER]

32
JNGECCL, -(SP)
8174000 (SP)
(SP)+, dkeC2
78

32

RO, a8ECORR

PC, 38PUTREG
s0CK'ECH, 2%ERI

93
36

SWRFROM, RO
co'rnraé (RO +
80, -(SP

80’ 1(SP)

(SP)+ (RO +
#0, (RD)+

80’ (RO +

0256 Rl

80, R2'

PE RO+

35

1S FILLEODEITH EXPECTED DATA AND

;ANY ERRORS ALREADY THERE

i SAVE REGISTERS

:ONLY DATA CHECK ERROR SHOULD BE SET
iBRANCH IF YES

%EREIT ECC REGISTER SHOULD BE NON
iONLY 11 OF THE 32 BITS CAN BE SEEN
i IN THE PARTERN REGISTER

;OCK SHOULD BE SET IN RHER1

GET PATTERN REGIS

KEEP ONLY 11 PITS

COHPRRE PATTERN REGISTER

: BRANCH _IF _GOOD

:11 BITS OF THE 32 BIT ECC REGISTER INCORRECT

;GO TO ECC CORRECTION PROCESS
;EXPECTED POSITION REG. WHEN CORRECTION
;IS COMPLETE

; SAVE REGISTERS

iWITH ERRORS INSERTED IN BIT POSITION 21
:THRU 32 HARD ERROR BIT SHOULD SET
:BRANCH_IF GOOD

:WITH ERROR INSERTED IN BIT POSITION 21 THRU
:32 ECH SHOULD SET

;GETTING READY TO FILL EXPECTED DATR
; CYLINDER

; IN LOWER BYTE GET SECTOR

;GET TRACK IN HIGHER BYTE

;GET TRRCK/SECTOR IN BUFFEFR

;KEYI IN BUFFER

:DATA WORD COUNTER
:DATH

DSTQ INTO BUFFER
!BRANCH IF 256 NOT LONE

SEQ 0122



CSRIMBO,RPO4/S & DSKLS CTRLR2

CZRIHB.PL2

5038
5039

03s172

036200
036204

036210

036z 34

03t236

10-NOV-77 11:09

012737

00S037
004737

004037
015220
0ibebH
000404
036230
036234
104004
000207
104005

200%eC”

177760 015232

0lSle4
O4S4eH

046660

MARCY1l 30(1046)

TS6

48

H10

10-NOV-77 11:48 PRGE 125
RERD ECC ENRBLED 1IC

;:ONLY GOOOD DRTR HAS BEEN PUT IN "WRFROM’
; ®NOW THE INSERTED ERRCOR WILL BE PUT IN

MOV 8177760, J8WRFROM+Sx22>  ; INSERTED ERROR

CLR SSERFLGS :CLEAR ERROR FLAG
JSR PC,dsPUTREG ;SAVE REGISTERS

; ®NOW RERD DATR BUFFER WILL BE CHECKED

JSR RO, d#COMPAR ; CHECK

WRFROM GOO? SUFF R

REINTO ; TEST BUFFER

442SE. :NUMBER OF WQORDS CHECKED

4$ :RETURN POINT FOR ERROR HERDER
o3 :RETURN POINT FOR ERROR DATA
ERRCR M4 :READ NEXT ERROR

RTS PC :RETURN TO ~ OHPQR“

ERROR 5 :WORD NOS | TO 4 ARE

HERDER WORDS
s 269 ARE DﬁTQ JWORDS
ETURN TO "COMPA

SEG Ol



c<RIHBO,RPOM-S & DSKLS _CTRLRE
10-NOV-77 11:09

C<RJ

S100

oo na oo

L e e L Y oy Sy o Py Y Y NI T Y Yy WPy Uy Uy Ny N
80080000
L WOV NCCNLWN--DOO NN LZWh—

LU AU 9oV L ey e S Tl = ST SEY S g |

HB.Pl2

03ea4e

036254
036260
036264

036272

036276

036340

03b344

036352
036360
036364
036370
036376
036402
036404

036406
036414
03e420

03e424

036430
036434
336436
036440

012706

012700
012701}
005020

012737

012737
005037
005037
012737
004537

CO1000

Qs44/0
000460

C4S764

1777727
0s047e
0S0o466
0SS "474
0so4e0
Qsg4ee
0S0476
0S0s00

010000

000001
osedle
0Se014
000400
o47172

2705 000400
720 1?7777

2
77 000001

Cl817¢e

MRCY1l 30(1046)
T56

0158142

0so470
0s0s02

056006
0Se010

0Se046

156334

156300

19:

cs:

38:

10-NQV-

I10

77 11:48 PRGE 126

READ ECC ENRBLED 1C

; #THESE

MOV
CLR
MOV
MOV
CLR

: #THESE
MOV

MOV
CLR
CLR
MOV
JSR
WCYL
GCRC

; #THESE
MOV
MOV
MOV

MOV

#STACK, SP :RESET STACK
#SECGAP, RO :POINTER
#304. ,R] : COUNTER
é?ﬂ)# :CLEAR SIMULATED DISK AREA

19
PC,CLDISK ; THIS IS USED TO SET GENERRL REGISTERS

ARE FOR ECC TEST ONLY
8-1, J8TSECC :THIS 1S AN ECC TEST
asPOSITI :CLEAR ERROR POSITION COUNTER

S8NCODE , 98NCOUNT ' ; TEMPORARY N-CODE COUNTER
J9HARDER, a8HRADTMP ’ . TEMPORARY HARD ERROR COUNTER
J8GECC] -Ecl LOW ORDER TO BE GENERATED
J8GECC2 *ECC HIGH ORDER TO BE GENERATED
J8DATENV :CLEAR DATA ENVELOPE CLOCK COUNT
J82CODE :CLEAR LERDING Z2ERCS CLOCK CGUNT

ARE TO BE SETUP FOR DISKLESS USE ONLY

NFMT22,98WCYL  ;FORMAT22=16B1T WORDS AND
*CYLINDER O

81, 98WSECTR : TRRCK=0, SECTOR=1

JSUKEY] TKEY =0

ABUKEY2 'KEY2=0

8256. , OWFNWORD ;256 DATA WORDS

RS, aslRC :GO TO CALCULATE CRC

RARE REGULAR SETUPS

8-260. , IRHWC : 256 DATA WORDS 4 HEADER WGORDS

sWRFROM, RO :THESE TWO INSTRUCTIONS GETS

RO, aRHBA :ADDR. OF WRFROM INTO RO AND
:BUS ADDRESS REGISTER

8FMT22, (RO)+ :FORMAT=16 BIT WORDS
:CYL INDER=0

8], (RO)+ ; TRACK=0, SECTOR=1, KEYS=0

(RO)+ :KEY1=0

(RO )+ ;:KEY2=0

82S6. ,RS :COUNTER

agx.(ko,+ :MOVE ALL ONES FOR DATA

;BRANCH IF DRTA NOT COMPLETE

33
81,dRHDST ; TRRCK=0 SECTOR=1

:GET RERDY FOR WRITE HEADER =NC

JRWRIFOR, k!
:0RTA WITH b2 IN RHCS!

EG CleS



J10

CIRIHBO,RPON-/S & DSKLS CTRLR2  MACYL1 30(1046) 10-NOV-?7 11:48 PRGE 127
C2RINB. P12 10 NOV-77 11:09 157 WRITE ECC TEST 2 SEC D126

036500 00S037 QlSiev CLR JSERFLGS ;CLERR _ERROR FLAG
036504 012777 010000 156254 MOV WFMT22, JRHOF :FORMAT BIT=1 (16 BIT WORDS;
036512 00S0?7 1S62S2 CLR SRHCA ;CYLINDER =0

036516 004737 0SSe3e JSR PC, d8COMWHD :WRITE HERDER AND DATH

;#IF THE PROGRAM COMES BRACK HERE WITHOUT ERROR PRINTOUTS

: #FROM THE “COMWHD" RQUTINE THQT MEANS QL# HERDER ON DIS¥K
:#1S GOOD IE. ONLY DATR IS 70 BE CHECKED TQ SEE IF THEY ARE
#ALL ONES AND WRITE DATR GAP AND TOLERANCE GAP TO SEE IF
:#THEY ARE ALL 2EROS

036522 005737 O0lSslad TST SSERFLGS ;HRS ANY ERRORS OCCURED?
:IF WRITE ERROR OCCURS ECC 1S NOT CHECKED

wun
[
ny
wn

; #COMPRARE SOF TWARE GENERATED ECC WITH THAT GENERRTED BY HRARDWARE

036530 023737 0S0460 055566 cMP J8GECC! ,JslECC]; COHPRRE SOFTHRRE ECC WITH HARDWARE ECC
036536 001402 BEQ 6S :BRANCH IF GOQOD

036540 104031 ERROR 3! ;LOW ORD R ECC {N ERROR

C36S4e 00040S BR 78 : BRANCH TO CONTINUE

036544 (023737 0S0462 055S57°C 6S: CMP J8GECC2, JnECCE; COHPQRE SOFTWARE ECC WITH HARDWARE ECC
036552 001401 BEQ 7% BRANCH If GOOD

036554 104031 ERROR 3l ;HIGH ORDER ECC IN ERROR

36556 ’s:

;#FILL "REINTO™ BUFFER WITH EXPECTED DWTR

corounNNIINNIINL L £ £ L £ £ £ £ £OWWWWWWwWLWWNNNT

rnnnananuiundnunuccnanuuniun e vy i ndiuun i adnaiuniadn oy i A iy iun nan
B e e B e b e b B B Dt Bm Pt Pt B e Bt Bt Pt e Bt Bt D B bt Bt Pt B 4 Pt b Bt 0 o Bt 5t Pt Pt Pt it Pt Bt Bt Bt Pt P ps Bt Pt e B et Bt b e P P
QWONCNLWN— OO LWL~V NN L WL~ O WM~ ITN L WM ODMm I L WM 0O D0m0 I

036570 004037 045702 JSR RO J8CLRAREA :FILL REINTO BUFFER
036574 016264 EINTO FROM
036576 017262 REINTO+<255.|E> ()
036600 177777 .WORD -1 'DATR
63 036602 013737 0S0460 017264 MOV 98GECC], 38REINTO+¢2S6. #2> ;FILL ECCl
64 036610 013737 080462 0!7266 MOV J8GECC2 QWREINTO0+¢257. 82> :FIL Ecca
65 036616 004037 04570c JSR RO, 98CLARER FILL RESY
66 036622 017270 REINTO+(258. #2> ,r OM
&7 036beo4 017324 REINTG+<272. 82> 10
E 036626 000000 0 :DATA
b
; 036630 005037 015i24 CLR JRERFLGS :CLEAR ERROR FLRG
7
; . #NOW COMPARE “DISK" BUFFER WITH “REINTO™
76 036634 004037 046660 JSK RO, 98COMPAR CHECK
77 036640 O0lb2E4 REINTO cooo BUF FER
78 036E42 0OE4EEeR DISK :TEST BUFFER
73 03ee44 000402 2SE. :NUMBER OF WORDS CHECKED
8C O03BE4E O2EEEH 43 :RETURN POINT FOR £RROR SERDER
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K10

O,RPOM-S.& DSKLS CTRLR2  MACY11l 30¢1046) 10-NOV-7?7 11:48 PAGE 128
Pl2 10-NOV-77 11:09 ¥4 WRITE ECC TEST 2
036650 036660 S$ sRETURN POINT FOR ERROR DATA
036654 104007 4s: ERROR 7 :READ ERROR 10 NEXT
036656 000207 RTS PC 'RETURN TO COMPARE
036660 104010 3¥ ERROR 10 :WORD NOS 1 TO 256 RARE
‘DATA WORDS
‘LORD NOS 257 AND 258
:ARE ECC WWICH ARE CHECKED
; WORD NOS 259
:1S DATA GAP
:WORD NOS 260 TO 273
:ARE TOLERANCE GAP
036662 000207 RTS PC :RETURN TO COMPARE

EG Cle7



OO0

L10

0,RPOM-S b DSKLS CTRLR2 MACYI1 30(1046) 10-NOV-77 11:48 PRGE 129
P12 10-NOV-77 11:08 157 WRITE ECC TEST 2 SEG Clcs

036666 (12706 C01000 MOV #STRCK,SP ;RESET STARCK

521l

K}mmmmmmm
rvfufurv
T s boe s et e s ot e

[
v

fufv

O~V LW

n
v
n
[

Sae2

£2o4?

tnunenuvnien
fururunorfy
(WA V) ¥ o
GLin— W00

036700
036704
036710
036714

036726
036732

036740

036744
036752
036756
036764
036772
036776
037002
037006

037012
037020

037070

012737
0CsQ3?
013737

005037

012737

112737
112737
012737
012737
012737
D0s03?
004537
052650
0S4ES0

018142

gs0470
0soc0e

052650

052653
052652
052654
052656
052730

SETUP FOR WHRT IS TO BE RERD
HERDER CRC IS RESTORED FROM A SUBROUTINE

MOV
MOV

MOV
MOV

DEC
BNE
TST

cmpP

MOV
CLR

DEC
BNE

JSR

: #THESE

MOV
CLR
MOV
MOV
CLR
CLR
CLR
CLR

; #THESE

MOV

MOVB
MOVB

MOV
MOV

#-1,~(SP) :DATA _TO BE READ
8256. ,RS : COUNTER
s01SK . RO :START OF SIMULATED DISK DATA
éép’ lRO)+ ggns IN DRTA ON TO SIMULATED DISK
19 : BRANCH gr 256 NOT COMPLETE
(SP)+ {UNDO -(8P)
(RO)+, (RO)+ :JUMP OVER THE TWO ECC WORDS
#15. RS ;1 DATR GAP
14 TOLERANCE GAP
(RO)+ :CLEAR DATA GAP, AND
RS : TOLERANCE GAP
23 :BRANCH IF NOT COMPLETE
PC, a8F ILLEC : INSERT THE TWO ECC WORDS ON THE CISK

: IN THE CORRECT PLACE
ARE FOR ECC TEST ONLY

8-1,I8TSECC :THIS IS AN ECC TEST

IsPOSITI :CLEAR ERROR POSITION COUNTER
asncooe 8NCOUNT' ~; TEMPORARY N-CODE COUNTER
98HARDER, 9sHADTMP ' : TEMPORARY HARD ERROR COUNTER

S8GECC] .€C& LOW ORDER TQ BE GENERATED

98GECCR 'ECC HIGH ORDER TO BE GENERRTED
J8DATENV :CLERR DATA ENVELOPE CLOCK COUNT
982CODE :CLEAR LERDING ZEROS CLOCK COUNT

ARE TO SETUP FOR DISKLESS USE ONLY

sFMT22, dsCYL ;16 BITS PER WORD
CYLINDER 0, FORMAT 16 BITS
80, 98SECOTR+1 :TRACK O
#0, J4SECOTR ; SECTOR O
80, RKEY] ;KEY1=0
80, SKEY2 ;KEYe=0

oasa ,d8DAWORD ;NO. OF onrn WORDS
d8X :THIS IS A READ COMMAND
RS, 28CRC :GO 70 CALCULATE CR:

:#THESE ARE REGULRR SETUPS



CZRJHBO,RPO4/5-6 DSKLS CTRLRZ
10-NOV~-77 11:09

CZRINB. P12

037136

037154
37160
37164

837178

037202

337818

037212
037216
037222
037226
037230

037232
037236
037244
03722
037254

004737
818752
112;46
b1EE38

012777

00S077

812715
883947

88374

005737

10408k

013746
Q4e7y
02263
00140i
104032

Q12700
052777
Q42777
305300
001370

04S764
6?? 74

16264
000000

195043

010000

155626

0151?6

3L38%0

BAEAEY
015034

050460
74000
150e4

000020
000002
000002

MRCY1l 30(1046!

Te0

188830

000001
1585630

Sy

o

Ui

uen

l'UbJ

b9:

73:
2 8s:

M10

JO-NOV-77 11:48 PRGE 130
READ ECC ENRBLED 2R

gss PC aoCLaxngH“c : SETUP g;gennL nscxsvsns

n8v cné?ﬁf E?ﬁhr NG RDDR s r 8523 BUFFER

MOVB 20, -(S :IN LOWER BYTE GET SECTOR

ngve 08 (sp) ?ET TRACK IN HIGHER ?YTE

MOV Pr+. RHDST ncxxs CT0R IN RHDS

MOV nrnraé RHOF BITS P£§x 0 -
EESmSE“EEC ?s T AHRE

cuecx
CLR JRHCA chxnoen
MOV JSREFOR an1 :READ HEADER AND DATR=72

T

:IF THERE ARE READ ERRORS THEN
!ECC WILL NOT BE CHECKED

GER AERGEER

:#IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
: #FROM THE “COMHD” ROUTINE THAT MEANS sgcrgg gag
§§é¢§192§9°na95“88~e EE“BES gvnés”ﬁggg CORRECTLY

llﬁngﬁg g”ﬂg gggonn TA THE §$§Eghon BUFFER

: #°WRFR FILLED WITH EXPECTED DRTR AND
; ¥*COMPARISONS ARE MADE

Tel  BMERERGS.. 8Ny ERBORE BRBEROY THERE

157 JstR1 'NO ERRORS SHOULD BE SET

EESOR 32 g? B?H éCCNSEEIS?EB EHOULD BE ZERO

iONLY 11 OF THE 32 BITS CAN BE SEEN
: IN THE PATERN REGISTER
;DCK SHOULD BE SET_IN RHERI

MOV #uGECC], - (SP) ;GET PATTERN REGISTE

BIC 8174000, (SP) ‘KEEP ONLY 11 BITS

CMP (SP)+, dbeC2 : COMPARE PRTTERN REGISTER

BEQ 4 ] : BRANCH _IF 9

ERROR 32 :11 BITS OF THE 32 BIT ECC REGISTER INCORRECT

; #ADD 16 MRAINTENANCE CLOCKS TO
:#BRING EBL DOWN

MOV - COUNTER

BIS IHCLk aRHnR 'SEY CLOCK

BIC #MCLK | SRHMR :CLEAR CLOCK

DEC RO : COUNT

BNE 8$ 'BRANCH IF 16 CLOCKS NOT DONE

SEG CleS



CZRIHBO,RPOM/S/6 DSKLS CTRLRZ
10-NOV-77 11:09

CZRIHB.P12

mmmmmmmg}mm
WWwwWwWwwwwww
Pt Pt Pt Pt Pt Pt ot Pt Pt P
DO NN LWN—-O)

3

832l

037270
037274
037200

037342
037346

037352
037356
037360
037362
037364
037366
037372
037374
037376

037400

10400S

000207

015220
010000
000000
000000

0000G0
000000
000400
1777277

QiSla4
Q4s4e4

046660

MARCY1l 30(1046)
Te0

000001

3%:

4s:
Gs:

N10

10-NOV-77 11:48 PRGE 13l

READ ECC ENARBLED 2R SEG 0130
MOV #WRFROM, RO :GETTING READY TO FILL EXPECTED DATA
MOV #0!'FMT22, (RO)+ ;CYLINDER O
MOVB so =(SP)  :IN LOWER BYTE GET SECTOR
MOVB 1(SP)  :GEY TRACK IN HIGHER BYTE
MOV (s¢)+ (RDI+ ;GET TRACK/SECTOR IN BUFFER
MOV .0 (RO)+ -KEYL IN BUFFER
MOV (RO)+  SKEY2 IN BUFFER
MOV cass R1 ‘DATA WORD COUNTER
MOV $-1 R2 'DATA
MOV R2, (RO)+ onrn INTO BUFFER
DEC R1 :COUNT
BNE 38 'BRANCH IF 256 NOT DONE
CLR JSERFLGS *CLERR ERROR FLAG
JSR PC, 38PUTREG !SAVE REGISTERS
:NOW READ DATA BUFFER WILL BE CHECKED
JSR RO, 9COMPAR : CHECK
WRF ROM :GOOD BUFFER
REINTO *TEST BUFFER
44256 :NUMBER OF WORDS CHECKED
4$ :RETURN POINT FOR ERROR HEADER
c§ 'RETURN POINT FOR ERROR DATA
ERROR 4 "READ NEXT ERROR
RTS PC *RETURN TO “conpnn"
ERROR 5 *WORD NOS 1 TO 4 ARE

Hsnoen WORDS

TC 260 ARE DATR WORDS

RTS PC RETURN TOo “COMPRR"



CZRJHBO, RPO4/E/6 DSKLS CTRLRZ2
10-NOV-77 11:C9

CZR

JHB.

S344
S34S
S346
S3N7
5348
S349
S350
8351

P12

037404 C12706 ©01000

037450
037452
037454

03745¢

037462
C37470
037474
037502
037510
037514
037520
037524

037530

012737
005037
013737
01373;

00S037
005037

012737

112737
112737
012737
012737
012737
005037
004537
052650
0S+550

1772727
000400
0S4S66

000017

DS1254

177777
050472

0so4ee
0S0476
050500

010000

MACY11 30(1046]
T60

015142

050470
0scsoe

052650

052653
052652
052654
052656
052730

18:

2s:

Bll

j0-NOV-77 11:48 PRAGE 132
RERD ECC ENRBLED 2R

MOV #STACK, SP ;RESET STACK

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

MOV s-] -(sp) :DATA TO BE RERD
MOV 8256 ., ; COUNTER
MOV nolsx RO :START OF SIMULATED DISK DATA
MOV (SP), tRO) + novz IN DRTA ON TO SIMULATED DISK
DEC RS : COUNT
BNE 1§ snnncn IF 256 NOT COMPLETE
1St (SP)+ UNDO -(SP)
CMP (RO)+, (RO)+ JUﬂP OVER THE TWO ECC WORDS
MOV #1S.,’ RS -1 DATR GAP
: 14 TOLERANCE GAP
CLR (RO)+ :CLERR DATA GAP, AND
DEC RS : TOLERANCE GAP
BNE 28 'BRANCH IF NOT COMPLETE
JSR PC,asFILLEC : INSERT ECC IN PROPER PLACE ON DISK

; ®THESE RRE FOR ECC TEST ONLY

MOV o-x aotsecc :THIS IS AN ECC TEST
CLR :CLERR ERROR POSITION COUNTER
MOV acncogg aoncounr : TEMPORARY N-CODE COUNTER

MOV R, JsHRDTMP ' . TEMPORARY HARD ERROR COUNTER
CLR d8GECC] -ECC LOW ORDER TO BE GENERATED
CLR JUGECC2 'ECC HIGH ORDER TO BE GENERATED
CLR JSDATENY :CLEAR DRTA ENVELOPE CLOCK COUNT
CLR J#2ZCODE :CLEAR LEADING ZEROS CLOCK COUNT

; #THESE ARE TO SETUP FOR DISKLESS USE ONLY

MOV #FMT22,d8CYL ;16 BITS PER WORD
:CYLINDER O, FORMAT 16 BITS

Move 80, J8SECOTR+] ; TRACK O

MOVB 80’ 8SECOTR :SECTOR O
MOV no aoxsvx ‘KEYl=
MOV SKEY2 : KEY2=0
MOV neés ,980AWORD :NO. OF DATA WORDS
CLR I8X 1THIS IS A READ COMMAND
gsE RS, 38CRC :GO TO CALCULATE CRC
Y
WCRC

;#THIS 1S TO INSERT ERROR
:#THE DISK DATA IS IN LOCATION STARTING FROM °DISK’

SEG 0131



Cll

CZRJHBO,RPO4/5-6 DSKLS CTRLR2 MACYLl 30(1046) 10-NOQV-?7 11:48_ PARGE 133

CZRIMB. P12 10-NOV-77 11:09 Tel READ ECC ENRBLED 2B SEG 0132
5400 . #THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING
s:ox : #THIS MOVE
gu 037610 012737 07?777 0S4570 MOV #77777,38D15K+2 ;FORCE ERROR ON BIT NUMBER 32
§:gg sg ERROR POSITION REGISTER WILL SHOW
g:gg 037616 Gl2737 000026 037772 MOV 822.,288% :INSERT POSITION REG.
v
§:§§ : *THESE ARE REGULAR SETUPS
s:ix 037624 o?w;;; o;;7g: lec) ggs PC auchoxsx K i :SETUP GENERRL Reg srsngs
?413 83;232 12777 Olboe4 1§§16£ MOV caé wfo aAHen g?ﬁhf?ﬂ DQEQQ OF RERD BUFFER
G414 037644 11274 000000 MOVB G, - (SP) :IN LOWER BYTE GET SECTOR
S§4lS (037650 112766 000000 000001 MOVB 80’ 1(5P) :GET TRACK IN HIGHER BYTE
S4lb 037656 012677 155100 MOV (SP)+ . SRHDST : TRACK/SECTOR IN RHDST
G417 037662 012777 010000 155076 MOV FMT22, IRHOF {16 BITS PER WORD
S418 ‘EEE cggns rxon NOT INHIBIT
E419 : BECAU c s NOT GOING
5420 :T0 BE CHECKED
5421 037670 00SQ077 155074 CLR JRHCA ;cvanasn 8
422 037706 013711 015176 MOV J#REFOR, 3R1 ‘READ HEARDER RND onrn 72
6423 037712 005037 0l5124 C.R JRERFLGS ; CLERR ERROR F
B424 0377168 004737 052510 JSR PC, 34COMHD Rsno HERDER
5425 F TH?RE nng EQEHERRORS THEN
E426 CC WILL NO CKED
¥
5429 :#]F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
£430 :#FROM THE “COMHD™ RouLé THAT MEAN CTOR GAP,
£43] :#FIRST SYNC, HEADER ADER CRC, HEADER GAP AND’
S432 ! #SYNC BYTE HAVE GONE BY AND SYNCS WERE CORRECTLY
£433 :#DETECTED
S434 :#HERDER AND DATA ARE TO BE CHECKED.
E43¢ :2IN CHECKING RERD DATA THE WRITE FROM BUFFER
5436 ‘% LRFROM* IS FILLED WITH EXPECTED DATA AND
g:gg : #COMPRRISONS ARE MADE
€439 (37722 005737 015124 157 J8ERFLGS ;s ANY ERRORS nannov THERE
S440 037730 004737 04S464 JSR PC. 3sPUTREG :SAVE REGISTERS
Syl 037734 022737 100000 0150349 CHP 808K , I8ER] 'ONLY DATA CHECK ERROR SHOULD BE SET
Sy42 037742 001401 BEQ 6$ :BRANCH IF YES
2333 037744 104032 ERROR 32 %EREIT ECC REGISTER SHOULD BE NON
445 :ONLY 11 OF THE 32 BITS CAN BE SEEN
Cuy :IN THE PRTERN RE TER
Euy7 CK SHOULD BE SET IN RHERI
€448 037746 013746 0SO460 6%: MOV J8GECCI, -(SP) GE PQTTERN nscrs ER
5449 037722 042716 174000 BIC #1749000. (SP) KS ** E 3
Eysg 0377 022637 015064 CMP (SP)+,akEC2 npnns PATTERN REGISTER
E€4E] 037762 001401 BEQ 78 'BRANCH IF GOOD
g:gg 037764 104032 ERROR 32 :11 BITS OF THE 32 BIT ECC REGISTER INCORRECT
€4C4 (37766 0ON037 051102 7§ : JSR RO, 38ECORR :GO TO ECC CORRECTION PROCESS

S4EL L3777z 00002t es: ee. ;EXPECTED POSITION REG. WHEN CORRECTIGN



D11l

CIRIHBO,RPO4-S & DSkLS CTRLRR MACY1l 30(1046) 10-NOV-77 11:48_ PAGE 134

CZRIMB. P12 10-ROV-77 11:09 Tl READ ECC ENRBLED 2B SEG 0133

5456 1S COMPLETE
467
2128
5460 oqooog 012700 015220 MOV #WRFROM, RO :GETTING RERDY TO FILL EXPECTED DHTA
S46] 040012 O0le2720 010000 MOV #0'FMT22, (RO)+ ;CYLINDER O
462 OM0016 112746 000000 MOVB 80, - (SP) *IN LOWER BYTE GET SECTOR
G463 040022 112766 000000 000001 MOVB 80’ 1(5P) *GET TRACK IN HIGHER BYTE
5464 040030 012620 MOV (Sh)+  (RO)+ :GET TRRCK/SECTOR IN BUFFER
5465 Q40032 012720 000000 MOV 20, (RO)+ ;KEY1 IN BUFFER
5466 040036 012720 000000 MOV #0. (RO)+ 'KEY2 IN BUFFER
Sybr O40042 012701 000400 MOV 82%6. Rl :DATA WORD COUNTER
5468 040046 012702 177777 MOV #-1,R2 ‘DATA
5469 040052 010220 3% MOV R2, [RO)+ ontn INTO BUFFER
S470 040054 00S301 DEC R1 :COUNT

E:Zé 0400Se 00137S BNE 3s :BRANCH IF 256 NOT DONE

E473 : #ONLY GOOD DATA HAS BEEN PUT IN ’WRFROM’
§:~s ! ¥NOW THE INSERTED ERROR WILL BE PUT IN

S4?6 080060 Q012737 0777?77 0158232 MOV 877777, JBURFROM+ (S%2) INSERTED ERROR

S477 040066 004737 0O4SHEY JSR PC, 98PUTREG ;SAVE RESISTERS

g:;g 040072 005037 Q015124 CLR JstRFLGS :ZLEAR ERROR FLAG

'

5480
é:gé . #NOW READ DATA BUFFER WILL BE CHECKED
S483 040076 004037 046660 JSR RO, 98COMPAR : CHECK
o484 040102 015220 WRFROM :GOOD BUFFER

485 O40104 016284 REINTQ TEST BUFFER
486 040106 00004 44256, :NUMBER OF WORDS CHECKED
G487 040110 040116 4s :RETURN POINT FOR ERROR HERDER
S48 040112 040122 cS RETURN POINT FOR ERROR DARTA
489 040116 {04004 4s: ERROR 4 AD NEXT ERROR

E490 040120 000207 RTS PC :RETURN TO “COMPAR"

€491 040122 104005 5§ ERROR S *WORD NOS 1 TO 4 ARE

5492 :HEADER WORDS

E4383 ;5 10 260 ARE onrn _WORDS
€499 QuCi24 000207 RTS PC :RETURN TO “COMPAR

-3¢
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Ell

10-NOV-77 11:48_ PAGE 13S
RERD ECC ENRBLED 2B

MOV #STRCK, SP ;RESET STACK

SETUP FOR WHAT IS TO BE RERD
HEADER CRC 1S RESTORED FROM R SUBROUTINE

MOV #-1,-(SP) :DATA_TO BE RERD
MOV #256. , RS :COUNTER
MOV #0ISKk RO srnar OF SIMULATED DISK DATA
MOV (SPY, tRO)+ *MOVE IN DATR ON TO SIMULATED DISK
DEC RS :COUNT
BNE 15 'BRANCH IF ass NOT COMPLETE
15T (SP)+ *UNDO -(SP
CMP (RO)+, (RO)+ :JUMP OVER THE TWO ECC WORDS
MOV #15. RS -1 DATA GAP
: 14 TOLERANCE GAP
CLR (RO)+ :CLEAR DRTA cnp AND
DEC RS : TOLERANCE GAP
BNE 28 'BRANCH IF NOT COMPLETE
JSR PC,a8FILLEC : INSERT THE TWO ECC WORDS ON THE DISk

:IN THE CORRECT PLACE
; #*THESE ARE FOR ECC TEST ONLY

MOV -1, J8T7SECC ; THIS IS AN ECC TEST

CLR SePOSITI :CLEAR ERROR POSITION COUNTER
MOV QUNCODE , 98NCOUNT ' s TEMPORARY N-CODE COUNTER

oY 28sHARDER, 98HADTMP ' : TEMPORARY HARD ERROR COUNTER
CLR d8GECC] ECC LOW ORDER TO BE GENERATED
CLR J4GECCe ;ECC HIGH URDER TC BE GENERATED
CLR J8DATENY :CLEAR DATA ENVELOPE CLOCK COUNT
CLR d3ZCO0E ;CLEAR LERDING ZEROS CLOCK COUNT

; #THESE ARE TO SETUP FOR DISKLESS USE ONLY

MOV SFMT22, d8CYL 16 BITS PER WORD
CYLINDER 0, FORMAT 1& BITS

MOVB 80, 938SECOTR+!  :TRACK O

MOVB 80, 98SECOTR :SECTOR O

MOV -o aoxevx ;KEYl:

MOV SKEY2 KEY2=0

MOV cESs , 38DAWORD ho OF onrn WORDS

CLR X HIS IS R RERD COMMAND

835 RS JNCRC co To CALCULATE CRC

WCRC

;#THIS IS TO INSERT ERROR
:#THE DISK DATA IS IN LOCATION STARTING FROM °DISK'
;#THE PGSITION OF THE ERROR CRAN BE CHANGED BY CHANGING

SEG J134
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CoRIHBO,RPO4/S & DSKLS CTRLR2  MACY!l 30(1046) 10-NOV-77 11:48 PAGE 136

CZRIMB. P12 10-NOV-77 11:09 Te2 READ ECC ENRBLED 2C SEG 5135
gggg ;#THIS MOVE
66564 040334 012737 077757 0SH4S70 MOV #77757,38DISK+2 ;FORCE ERROR ON BIT NUMBER 32 A&ND 21
gggg :S0 ERROR POSITION REGISTER WILL SHOW
gggg 040342 012737 010040 040516 MOV #4128., 3888 ;INSERT POSITION REG.
5559
ggg? : *THESE ARE REGULAR SETUPS
SS62 040350 004737 045764 JSR PC,38CLDISK ;SETUP GENERQL REGISTERS
S563 040354 012777 177374 154366 MOV $-256, -4, . SRHWC :256. DRATA 4 HEADER WORDS
5S4 040362 012777 016264 154362 MOV OREINTO JRHBA  ;STARTING RDDRESS OF READ BUFFER
S565 040370 112746 000000 MOVB 80, -(SP} :IN LOWER BYTE GET SECTOR
SS6b Q40374 112766 000000 00000% MOVB 80’ 1(5P) 'GET TRACK IN HIGHER BYTE
5567 040402 012677 154354 MOV (SPY+, QRHDST ;TRACK/SECTOR IN RHDST
5568 040406 012777 010000 154352 MOV sFMT22, JRHOF ;16 BITS PER WORD
5569 'ECC CORRECTION NOT INHIBIT
g§57 ‘BECAUSE ECC IS NOT GOING
§571 170 BE CHECKED
gg;g O404i4 005077 154350 CLR JRHCA :CYLINDER O
5874
5575 Q40432 013711 015178 MOV JSREFOR, JR1 :READ HERDER AND DATA=72
6576 040436 005037 015124 CLR ISERFLGS ‘CLEAR ERROR FLAG
SS77 040442 D0ONT37 052510 JSR PC, a#COMHD :RERD HERDER AND DATA
g57 :1IF THERE ARE RERD ERRORS THEN
£579 :ECC WILL NOT BE CHECKED
2287
5582 :#IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
5583 : #FROM THE “COMHD* ROUTINE THAT MEANS SECTOR GAP,
SSa4 : #F IRST SYNC, HERDER, HERDER CRC, HERDER GAP AND'
5585 ‘¥SYNC BYTE HAVE GONE BY AND SYNLS WERE CORRECTLY
5586 : #DETECTED
€c8? :#HEADER AND DATA ARE TO BE CHECKED.
Scaes iIN CHECKING RERD DARTR THE WRITE FROM BUFFER
gcgq #“WRFROM™ IS FILLED WITH EXPECTED DRTA AND
gggg iCOHPRRISONS RRE MADE
£C92 040446 005737 015124 TST J8ERFLGS :ANY ERRORS ALREADY THERE
693 (O404S4 004737 045464 JSR PC, dsPUTREG :SAVE REGISTERS
5594 Q40460 022737 100000 015634 CMP nobk QMERI :ONLY DATA CHECK ERROR SHOULD BE SET
€695 Q40466 001401 BEQ 69 :BRANCH IF YES
gggg 040470 104032 ERROR 32 gg 817 ECC REGISTER SHOULD BE NON
por] /
€c9g :ONLY 11 OF THE 32 BITS CAN BE SEEN
€599 :IN THE PRTERN REGISTER
Se00 -DCK SHOULD BE SET IN RHER!
Se0l 040472 013746 0S0460 1¥ MOV A8GECCL, - (SP) ‘GET PRTTERN REGISTER
Se02 040476 042716 174000 BIC #179000, (SP) ‘KEEP ONLY 11 BITS
ce03 040502 022637 015064 CMP (SP)+, dkEC2 :COMPARE PATTERN REGISTER
CeO4 040506 DO1I40! BEG 73 :BRANCH IF GOOD
SeJS O40S10 104032 ERROR 32 11 BITS OF THE 32 BIT ECC REGISTER INCORRECT
D JC
CEC7 2<0Slz 004027 0cSi!02 7S JSR RO, I8ECCORR :GO TO ECC CORRECTION PROCESS
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<RJHBO RPO4 S.6 DSALS CTRLRE MACY]1l 30(1046) 10-NQV-77 11:48_ PRGE 137

CIRIMB. P12 10-NOV-77 11:09 Tee READ ECC ENRBLED 2C
5 040516 000000 8s: . WORD :EXPECTED POSITION REG. WHEM CGRRECTIGN
gggg :1S COMPLETE
ggié 040520 004737 O4S4YBY JSR PC, a8PUTREG :SAVE REGISTERS
5613
5614 0M0S24 022737 100100 015034 CMP #OCK'ECH,38ER] ;WITH ERRORS INSERTED IN BIT POSITION 21
Se1S :AND 32 HARD snnon BIT SHOULD SET
6616 040532 091401 BEG 9¢ :BRANCH IF GOOD
Se6l7 0408349 104036 ERROR 36 :WITH ERROR INSERTED IN BIT PCSITICN 2! THRU
5618 :32 HCE SHOULD SET
5619
5620
Se2l
5622
5623 040536 93:
Se24 040550 012700 015220 MOV #WRFROM, RO GETTING RERDY TO FILL EXPECTED DRTA
5625 040554 012720 010000 MOV oo-rnraé (RO)+ chxnoea 0
S626 040560 112746 000000 MOVB 80, -(SP :IN LOWER BYTE GET SECTOR
Sbe7 O0OM056M4 112766 00000C 000001 MOVEB 20’ 1(sp; :GET TRACK IN HIGHER BYTE
628 040572 012620 MOV (SPY+_ (RO)+ :GET TRACK/SECTOR IN BUFFER
5629 0405”4 012720 000000 MOV 80, (RO)+ 'KEY! IN BUFFER
5630 040600 012720 000000 MOV 80 (RO)+ 'KEY2 IN BUFFER
S631 040604 012701 000400 MOV 0255 R1 :DATA WORD COUNTER
5632 040610 012702 177777 MOV Re :DATA
S633 040614 010220 38: MoV Ra.tRO)+ onrn INTO BUFFER
Se34 CM06le 005301 DEC R] :COUNT
gggg 040620 001375 BNE 38 :BRANCH IF 256 NOT DONE
5637 :#ONLY GOOD DATA HAS BEEN PUT IN ’'WRFROM’
gggg :#NOW THE INSERTED ERROR WILL BE PUT IN
Se<40 Q40622 012737 077757 015232 MOV 877757, 38WRFROM+ <5%2)> INSERTED ERROR
Se41 04063C 004737 045464 JSR PC. 38PUTREG snve ReAISTER
gg:g O40€39 005037 015124 CLR QeERFLGS :CLEAR ERROR anc
EE49
EE:E : #NOW READ DARTR BUFFER WILL BE CHECKED
SE47 040640 004037 046660 JSR RO, d8COMPAR : CHECK
Ecug  O40e4s 015220 WRFROM : GOOD BUFFER
SE49 040646 016264 REINTO 'TESY BUFFER
Ses0 040650 000404 44256, :NUMBER OF WORDS CHECKED
565] 040652 (40660 4 :RETURN POINT FOR ERROR HERDER
SeS2 040654 040664 5§ :RETURN POINT FOR ERROR DATH
€653 040660 104004 s : ERROR 4 :RERD NEXT ERROR
Se€4 040662 000207 RTS PC : RE TURN ro “COMPRR"
SEEE  Ou0bbd 10400¢S ¥ ERROR S “WORD NOS 1 TO 4 ARE
EESE : HEADER uonos

SELE? -S T0 260 RARE DATA WORDS
SeSe D40eee 000207 RTS FZ RETURN TC "COMPAR"

EG 2136
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012706
012700

BAEAZA
00S301

001375
004737

RE
013737
813737
005037
00S037
00s037
005037

012737
012737

C01000

OS4470
000460

04S76Y4

22777
SQ47e
050466
0S0474
0S0460

050500

010000
000001
0se01e
56014

000400
o47172

010000
000001

000400
052¢teS

000001

glslze

MRCY11 30(1046)

0158142

0S0470
0S0s0R

056006
0se010

05604e

183704

iS36E0

Tee

13:

cs:

38:

H1l

J0-NOV-??7 11:498 PRGE 138

READ ECC ENRBLED 2C

MOV #STACK, SP :RESET STRCK

:gv ussscnsino poxnrsn

]

BEC 38 ELEQ; SIMULATED DISK AREA

BNE 1s

JSR PC,CLDISK s THIS IS USED TO SET GENERAL RESISTERS

- #THESE ARE FOR ECC TEST ONLY

MOV 8-1. 98TSECC ;THIS 19 AN ECC TEST

CLR oébg ? éan ERROR 88515? N COUNTER

MOV aowcoos JENCOUNT’ s TEMPORARY N-CODE COUNTER

MOV S8HARDER, a#HADTMP ' : TEMPORARY HARD ERROR COUNTER

CLR S9GECC] Ect LOW ORDER TO BE GENERATED

CLR J8GECC2 :ECC WIGH ORDER TO BE GENERATED

CLR J8DATENV *CLEAR DATA ENVELOPE CLOCK COUNT

CLR JuZCODE :CLEAR LERDING ZEROS CLOCK COUNT

. #THESE ARE TO BE SETUP FOR DISKLESS USE ONLY

MOV SFMT22,d8WCYL  ;FORMAT22=168IT WORDS AND
:CYLINDER 0O

MOV sl aousscra : TRACK=0, SECTOR=1

CLR JSUKE TKEY1=0

CLR aouxsva KEYE 0

MOV 8256. , J#FNWORD ;256 DATA WORDS

JSR RS, aslRC GO TO CALCULATE CRC

WCYL

GCRC

- #THESE ARE REGULAR SETUPS

MOV #-260. , IRHWC 256 DATA WORDS 4 HEADER WORDS

MOV SWRFROM, RO :THESE TWO INSTRUCTIONS GETS

MOV RO, JRHBA :ADDR. OF WRFROM INTO RO AND
ub: RODRESS REGISTER

MOV SFMT22, (RO)+ :FORMAT=16 BIT WORDS
,CYLINDER g

MOV 81, (RO)+ :TRACK=0, SECTOR=1, KEYS=0

CLR (RB)+ (KEY]=

CLR (RO)+ 'KEY2=0

MOV #256. ,RS : COUNTER

883 ngaseé (RO s + :MOVE ALL 52525 FOR DATA

eN 33 :BRANCH IF DATA NOT COMPLETE

MGV 8], aRHOST :TRACK=0 SECTOR=!

MOy JWURIFOR, AR .GET READY FOR WRITE HEADER ANC
‘0ATA WITH 62 IN RHCS! :

')
(]
o
W
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10-NOV-77_ 11:48 PRAGE

WRITE ECC TEST 3

139

CLR JNERFLGS :CLERR ERROR FLAG
153624 MOV 8FMT22, RHOF :FORMAT BIT=1 (16 BIT WORDS’
CLR JRHCR :CYLINDER =0
JSR PC, 38COMWHD ‘WRITE HERADER AND DATA
:#IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
:#FROM THE *“COMWMD” ROUTINE THART MEANS ALL HERDER ON DISK
;%15 GOOD lE. ONLY DRTA IS TO BE CHECKED TOQ SEE IF THEY ARE
:#ALL 52525 AND WRITE DARTRA GAP AND TOLERANCE GAP TO SEE IF
:#THEY RRE ALL ZEROS
TST J8ERFLGS :HAS ANY ERRORS OCCURED?
:IF WRITE ERROR OCCURS ECC IS NOT CHECKEL
: COMPARE SOFTWARE GENERATED ECC WITH THAT GENERARTED BY HARDWARE
055566 CHP J8GECC], a8WECC 1 ; COMPARE SOF TWARE ECC WITH HARDWARE ECC
BEG 6S :BRANCH IF GOOD
ERROR 31 :LOW ORDER ECC IN ERROR
BR 78 :BRANCH TO CONTINUE
0SSsT0  6%: cMP J8GECC2, dsMECC2 ; COMPARE SOF TWARE ECC WITH HARDWARE E£C:
BEG 7% :BRANCH IF GOQD
ERROR 31 :HIGH ORDER ECC IN ERROR
ra ¥
;#FILL "“REINTO” BUFFER WITH EXPECTED DATA
JSR RO, 38CLARER :FILL REINTO BUFFER
REINTO : FROM
REINTO+¢255.#2> ;70
.WORD  §2S2¢t :DATA
Dl7ee4 MOV 98GECC], WREINTO+<256. #2: ;EILL ECC]
017266 MOV INCECC2 OWREINTO+<257. 22, *FILL ECC2
RO, d8CLARER \

JSR
REINTO+<258. #2>
gsxnro+<era..e>

CLR JBERFLGS

;FILL RES
s FROM

;10
;DRTA

:CLERR ERROR FLRG

; #NOW COMPRRE "OISK™ BUFFER WITH “REINTO*

ISR RO, 38COMPAR
REINTO

DISK

£58.

T

cg

; CHECK

; GOOD BUFFER

: TEST BUFFER

; NUMBER OF WORDS CHECKED
:RETURN PQINT FOR ERROR HERCER
sRETURN PCINT FOR ERROR DRTR

SEG CI1ZE
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SoRINB. P12 10-NOV-77

ool

Q41304 104007
041306 000207
041310 104010

a9i3le 005207

11:09

MRCYL1l 30(1046)
Te3

4s:
S%:

J11

10=NOV-77 11:48 PAGE 140
WRITE ECC TEST 3

ERROR 7 ;RERD ERROR 10 NEXT

RTS PC ;RETURN TO COMPARE

ERRCR 10 ;WORD NOS 1 TO 256 FRE
; DATA WORDS

WORD NOS 257 AND 258
ARE ECC WHICH ARE CHECKED
WORD NOS 259
;1S DATA GAP
:WORD NOS 260 TG 273
:ARE TOLERANCE GAP

R™S Ps !RETURN TG COMPARE

SEG Ci29
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HBO,RPO4-5.6 DSKLS_CTRLRS  MACY1l 30(1046, 10=NOV-77_11:48 PAGE 14l
HB.Fl2 10-NOV-77 11:09 T63 WRITE ECC TEST 3 SEG D140
~82
93 091316 012706 CO1000 MOV #STACK, SP -RESET STACK
8s
5786 :#SETUP FOR WHAT IS TO BE RERD
g;gg : #HERDER CRC 1S RESTORED FROM A SUBROUTINE .
I'4
S789 Q41330 012746 052525 MOV #5252S, - (SP) :DATA TO BE READ
S79C 041334 012705 000400 MOV #8256. , RS : COUNTER
6791 041340 012700 064566 MOV 8015k . RO :START OF SIMULATED DISK DATA
92 041344 011620 18: MOV (SP), {RO)+ novs IN DATA ON TO SIMULATED DISK
93 Q41346 00S30S DEC RE COUNT
041350 001375 BNE 18 BRRNCH IF 256 NOT COMPLETE
€795 Q41352 005726 TST (SP)+ *UNDO -(5P)
796 041354 022020 CMP (RO)+, (RO)+ : JUMP ovsn THE TWO ECC WORDS
5797 04135 012705 000017 MOV 815, RS :1 DATA GAP
5798 : 14 TOLERANCE GAP
793 041362 00S020 2% CLR (RO}+ :CLEAR DATA GAP, AND
S800 041364 00S30S DEC RS : TOLERANCE GRP
2885 041366 001375 BNE 28 :BRANCH IF NOT COMPLETE
S804 041370 004737 051254 JSR PC,asFILLEC s INSERT THE TWO ECC WORDS ON THE CISK
2383 :IN THE CCORRECT PLACE
§SS§ . #THESE ARE FOR ECC TEST ONLY
!
§808 041374 012737 177?77 015142 MOV dNTSECC THIS IS AN ECC TEST
5809 041402 005037 050472 CLR a-Pbsxrz CLERAR ERROR Posrrxon counven
G810 04l406 013737 050466 050470 MOV S SNCODE , 98NCOUNT - TEMPORARY N-CODE COUNTER
SBI1 041414 013737 050479 050s02 MOV JSHARDER, J#HADTMP " TEMPORARY HARD ERROR COUNTER
812 041422 00S037 050460 CLR INGECC] Ect LOW ORDER TO BE GENERRTED
5813 041426 005037 050462 CLR SNGECC2 ECC HIGH ORDER TO BE GENERATED
CBI4 (41432 005037 050476 CLR JSDATENV 'CLEAR DATA ENVELOPE CLOCK COUNT
ggig 041436 005037 050500 CLR Jd82CODE :CLERAR LERDING ZEROS CLOCK COUNT
SBi?7
ggig : #THESE ARE TO SETUP FOR DISKLESS USE ONLY
£820 041442 012737 010000 052650 MOV #FMT22, 38CYL 16 BITS PER WORD
6831 chxnosn . FORMAT 16 BITS
22 0MIN50 112737 000000 052653 MOVB 80, 38SECOTR+1  :TRACK O
823 041456 112737 000000 052652 MOVB 80, Q¥SECOTR :SECTOR O
824 0O4l4b+ 012737 000000 052654 MOV no DIKEYI CKEY1=0
825 O41M72 012737 000000 052656 MGV sKEY2 :KEY2=0
826 091500 (12737 000400 082730 MOV sass ,980RWORD :NO. OF nnrn WORDS
7 041506 00S037 052660 CLR aaX :THIS 1S A RERD COMMAND
€828 0MiSl2 004637 047172 JSR RS, 98CRC :GO TO CALCULRTE CRC
€829 OMI516 0S2650 cvL
830 0O4iEeC 054580 WCRC
- -t d
832
833
834
535 : #THESE ARE REGULAR SETUPS
| A
B27 041822 004737 0ONE7ed JSR PC, 38CLDISK :SETUP GENERAL REGISTERS
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ZRIHBO,RPO4-5-6 DSKLS CTRLRZ MACYLL 30(1046) 10-NOV-77 11:48 PAGE 142
LZRJHB p1e 10-NOV-27 11.09 Ted READ ECC ENRBLED 3R

5838 0%1526 Cl2777 177374 153214 MOV 8-256. -4, , IRHWC ;256. DATA 4 HEADER WORDS

§839 081534 012777 0le2e4 183210 MOV SREINTO, JRHBA srnnrxnc noonsss OF Rsno BUFFER

€840 01842 112746 000000 MOVE 80, - (5P} LOWER BYTE GET SECTOR

84! 041546 112766 000000 000001 MOVB $0’ 1(59) er TRACK IN HIGHER gvrs

842 041854 012677 1563202 MOV (SP)+ GRHOST ACK/SECTOR IN RHDS

5843 0“ISE0 0127?77 010000 1S3200 MOV sFMT22,aRHOF ;16 BITS PER WORD °

g4y :ECC CORRECTION NOT INHIBIT

S84S5 sscnuss scc 1S NOT GOING

§846 :70 BE CHECKED

ggzs 041566 005077 153176 CLR JRHCA CYLINDER 0

5849

€8S0  0O4ib04 013711 015176 MOV J8REFOR, aR1 Rsno HEADER nno DATR=72

6851 Q41610 005037 015124 CLR OSERFLGS CLEAR ERROR f

€852 O4lbl4 Q04737 0S2510 JSR PC, 38COMHD RERD HEADER nno DATR

5853 :IF THERE ARE RERD ER WORS THEN

S854 {ECC WILL NOT BE CHECKED

2028

5857 :%IF THE PROGRAM COMES BACK HERE WITHOUY ERROR pn:w*ouws

5858 :#FROM THE "COMHD™ ROUTINE THAT MEANS SECTOR G

5859 :#F IRST SYNC, HEARDER, HERDER CRC, MEADER GRP nno

5860 :xSYNC BYTE HAVE GONE BY AND SYNLS WERE CORRECTL Y

5861 ioerecrso

5862 *HERDER AND DATR ARE TO BE CHECKED.

5863 !IN CHECKING RERD DATA THE WRITE FROM BUFFER

S864 : #*WRFROM™ IS FILLED WITH EXPECTED DATA AND

éggg : #COMPRRISONS ARE MADE

SB67 041620 005737 015124 TST JRERFLGS : ANY ERRORS ALREADY THERE

6868 041626 004737 0O454EM JSR PC. I#PUTREG 1SAVE REGISTERS

6869 Q41632 005737 015034 IST JutR1 :NO ERRORS SHOULD BE SET

5870 041636 001401 BEQ 6S aanncn IF NO ERRORS SET

€871 041640 104032 ERROR 32 132 81T ECC REGISTER SHOULD 8E ZERO

5872 :ONLY 11 OF THE 32 BITS CAN BE SEEN

€673 SIN THE PATERN REGISTER

5874 :0CK SHOULD BE -"T IN RHERI

5875 041642 013746 0S0460 6S: MOV JWGECC1.-(SP)  :GET pnrrsnn REGISTER

S876 O41lb4e 042716 174000 BIL #1749000, (SP) ‘KEEP ONLY 11 BITS

6877 041652 022637 015064 CMP (SP)+, JbEC2 : COMPRRE PATTERN REGISTER

€878 041656 001401 BEG 73 "BRANCH IF GOOD

ggsg 041660 104032 ERROR 32 ‘11 BITS OF TRE 32 BIT ECC REGISTER INCORRECT

<881

£882

€883

£g8a4 - #ADD 16 MAINTENANCE CLOCKS TO

gass :#BRING EBL DOWN

seég O41662 012700 000020 7%: MOV 816.,R0 s COUNTER

041666 052777 000002 153102 8S: BIS sMCLK , 3RHMR 'SET CLOCK

58689 041674 042777 000002 153074 BIC SMCLK | 9RHMR :CLEAR CLOCK

5890 041702 005300 DEC RO : COUNT

£891 041704 001370 BNE 8s :BRANCH IF 16 CLOCKS NGT DONE

892 041720 012700 015220 MOV $WRFROM, RO 'CETTING READY TQ FILL EXPECTED DATA

€893 04!724 012720 0:0500 MO 80'FMT22, (FO;+ :CYLINDER G

(Ca)
©
(9]
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CZRJHBO,RPO4~/5-6 DSKLS CTRLRE MACY1! 30(1046) 10-NOV-?7 11:48 PRGE 143

CZRIHB. P12 10-NOV-77 11:09 TN READ ECC ENABLED 3A SEG 0142
5894 Q41730 112746 00000C MOVB -o -(SP) IN LOWER avrs GET SECTOR
95 041?734 1127 000000 000001 MOVB 1(SP) T TRACK ¥éaH§R E F
gggg 1742 i 9 MOV P)+ (RO)+ T TRR K/ FE UFFER
17994 000000 MOV L (RO +
5898 041750 012720 000000 MOV ao (RO)+ sta IN eurrsn
6899 041754 012701 000400 MOV 8256. Rl ‘DATA WORD COUNTER
6300 041760 012702 052525 MOV 852528, R2 :DATA
5901 091764 oxogeo 3s: MOV R2, (RO} + onrn INTO BUFFER
5902 0OM41766 005301 DEC RI COUNT
5903 041770 00137S 8NE 3¢ apnncu IF ass NOT DONE
904 0u4ir?2 005037 015124 CLR JRERFLGS : CLEAR ERROR FLAG
gggg 041776 004737 O4SHEM JSR PC, 38PUTREG : SAVE nscxswzns
2385 . #NOW READ DARTA BUFFER WILL BE CHECKED
€909 (042002 004037 046660 JSR RO, 38COMPAR ; CHECK
910 O4200¢ 015220 WRFROM oo? UFFER
sexé 43818 0} 6264 REINTO ES FFER
§41 40012 000404 44256, NUHBE OF WORDS CHECKED
5913 042014 0M2022 4s :RETURN POINT FOR ERROR HEADER
§9ji4 0O4201e 042026 S :RETURN POINT FOR ERROR DATR
53915 Q42022 104004 4s: Ennon Y : READ NEXT ERROR
£3916 042024 000207 1S PC ;n TURN T0 conpnn"
£917 042026 10400S 5§ : ERROR § WORD NOS 1 TO 4 ARE
€318 HEROER WORDS
5919 !5 TO 260 RRE DATA WORDS
€920 42030 000207 RTS PC :RETURN TO *COMPAR"

- -~ -



CZRIMBO,RPON/S 6 DSKLS CTRLR2
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6322 042034 012706 COI000

S924

S9eS

S9¢e¢

927 Q42046 012746 052525
5928 Q420Se 012705 000400
5929 042056 012700 054566
S930 0Ou2062 011620

S935 042074 012705 000017
S93” 042100 005020

5938 042102 00S30S
5939 042104 001375

S942 D0O42106 004737 0Sla2s4

S94Y
5945
5946
5947
S48 0OM21l2 012737 1777727
S48 042120 00S037 050472
5650 042124 013737 0S0466
S951 0M2132 013737 050474

5952 0M2140 005037 050460
S9S3 042144 005037 050462
S3%4 042150 005037 050476
S9S5 O421S4 00S037 0S0S00

5960 042160 012737 010000

5962 042166 112737 000000
S363 042174 112737 000000
5964 042202 012737 000000
S96S 042210 012737 000000
S966 0O42216 012737 000400
967 Q42224 005037 0S2660
5368 042230 004537 047172
S969 042234 052650

$970 042236 054550

MACY1l 30(1046)
T4

15142

050470
0s0s0e

052650

052653
052652
0S2654
052656
052730

1%:

2%

N1l

10-NOV-77 11:48_ PAGE 144
RERD ECC ENRBLED 3R
MoV 8STRCK, SP ;RESET STACK

; #SETUP FOR WHAT IS TQ BE RERD
; #HEADER CRC 1S RESTORED FROM R SUBROUTINE

MOV #5252S, -(SP)  ;DATA TO BE READ
MOV #256. , RS : COUNTER
MOV #0ISK ' RD 'START OF SIMULATED DISK DATA
MOV (SPY, tRO)+ novs IN DRTA ON TO SIMULATED DISK
DEC RS : COUNT
BNE 18 :BRANCH IF ass NOT COMPLETE
TST (SP)+ : UNDO -(SP
CMP (RO)+, (RO) + : JUMP ovsn THE TWO ECC WORDS
MOV #1S. RS -1 DATA GAP
14 TOLERANCE GAP
CLR (RO + :CLERR DATRA cnp AND
DEC RS : TOLERANCE GAP
8NE 2s :BRANCH IF NOT COMPLETE
JSR PC,asFILLEC : INSERT £CC IN PROPER PLACE ON DISK

; #*THESE RRE FOR ECC TEST ONLY

MOV 8-1,38TSECC ;THIS IS AN ECC TEST
CLR JePOSITI *CLERR ERROR posxrxon COUNTER
MOV 98NCODE , 98NCOUNT ' ; TEMPORARY N-CODE COUNTER

MOV JSHARDER asHRDTMP ' : TEMPORARY HRRD ERROR COUNTER
CLR 98GECC] ,Ecb LOW ORDER TO BE GENERATED
CLR I8GECC2 tECC HIGH ORDER TO BE GENERATED
CLR JEDATENV ,CLE AR DATA ENVELOPE CLSCK COUNT
CLR 982CODE :CLEAR LERDING ZEROS CLOCK COUNT

; #THESE ARE TO SETUP FOR DISKLESS USE ONLY
MOV $FMT22,d8CYL ;16 BITS PER WORD

iCYLINDER O, FORMAT 16 BITS
MovB 80, d8SECOTR+1 : TRACK O
MOVB 80, J8SECOTR ; SECTOR O
MOV 80, J8KEY ] KEYl 0

MOV 80’ IWKEY2 IKEY2=0
MOV uaSs ,98DAWORD :NO. OF onrn WORDS
CLR J8X :THIS IS A READ COMMAND
é?ﬁ RS, J8CRC :GO 70 CALCULRTE CRC
WCRC
:#THIS IS TO INSERT ERROR
‘#THE DISK DATA IS IN LOCATION STARTING FROM 'DISK’
:#THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING

T
iTHIS MOVE

SEG 0i43



CoRJHB0, RPO4 'S

CZRIMB.
3 g

60

U‘O‘U"U‘O"g
oO0000

6020

Pie

W) r—r—e

042370
Q42376
Que40e
Qua4lg
Q42412

o424 |4
Q4euze

& OSkLS CTRLRE
;0 NOV-77 11:08

005737
004737
022737
001401
104032

055570

Q7?72?77
100000
0S5570

010026

o4576M4
177374
016264

0S0460
174000

MACY1l

0SS570

042440

152444
152440

000001
152430

C15034

30(1046)
TBS

€S:

Ble

10-NQV-77 11:48_ PRGE |4S

RCAD ECC ENARBLED 38
;#THIS CHANGES THE LRST BIT OF THE ECC

MOV a-uecca -(SP)  ;GET LAST
COM (SP xnvsnr RLL BITS OF WECC2

BIC o¢cxooooo (SP) EP Bé

BIC 10000 bus cce 1T 15 IN ECC

81s (SP)+, abus THIS WILL SET BIT 16 IF IT WRS O

:OR WILL SET NOTHING IF IT WAS A 1

MoV 84118, ,9488 ; INSERT PCSITION REG.

; #THESE ARE REGULRR SETUPS

JSR PC aoCLoxsx s SETUP GENERRL REGISTERS
MOV #-25S, SRHWC :256. DATA 4 HERDER WORDS
MOV onsxnro akuan :STARTING RODRESS OF ngo BUFFER
MOVB -c (SP)  ;IN LOWER BYTE GET SECTOQ
MOVB 1(3p *GEY TRACK IN HIGHER evrs
MOV (s¢\¢ SRHDST ; TRACK/SECTOR IN RHDST
MOV sFMT22, JRHOF ; 16'BITS PER WORD
:ECC CORRECTION NOT INMIBIT
:BECAUSE ECC IS NOT GOING
:70 BE CHECKED
CLR JRHCA :CYLINDER O
MOV JWREFOR, aR1 :READ HERDER AND DATA=72
CLR S8ERFLGS 'CLEAR ERROR FLAG
JSR PC, 98COMHD :REARD HEADER AND DATA

: IF THERE RR% REARD ERRORS THEN
:ECC WILL NOT BE CHECKED

.#]F THE PROGRAM COMES BACK HERE WITHOUT ERROR PR;NTOUTS
 #FROM THE “COMHD™ ROU.INE THAT MEANS SECTOR GAP

: #F IRST SYNC, HEARDER, HERDER CRC, HERDER GRP AND’

: #SYNC BYTE HAVE GONE BY AND SYNLS WERE CORRECTLY

: #DETECTED

: sHERDER AND DRTA RRE_TO BE CHECKED.

‘#IN CHECKING READ DATA THE WRITE FROM BUFFER

;#*LRFROM™ IS FILLED WITH EXPECTED DATA AND

: ¥COMPARISONS ARE MADE

757 JSERFLGS ;ANY ERRORS ALRERDY THERE

JSR PC,J8PUTREG :SAVE REGISTERS

CMP #0CK, 98ER] ;ONLY DATA CHECK ERROR SHOULD BE SET

BEQ [ ] :BRANCH IF YES

ERROR 32 gERgIT ECC REGISTER SHOULD BE NON
'ONLY 11 OF THE 32 BITS CAN BE SEEN
: IN THE PATERN REGISTE
:DCK SHOULD BE SET_IN RHER

MoY J8GECC1, - (SP) !GET PATTERN REGISTER

BIC 81749000, (SP; :KEEP ONLY 11 BITS

SEG Ol44
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CZRJHBO,RPOM 56 NSKLS CTRLR2  MACYIL 30(1046) 10-NQV-77 11:48_ PAGE 146
CoRIHB. P12 10-NOV-77 11:09 TeS READ ECC ENRBLED 38 SEG 014E
6033 042424 022637 015064 CMP (SP)+,a%EC2 .conpnne PRTTERN REGISTER
6034 Q042430 00140} BEQ 78 :BRANCH IF GOOD
gggg 042432 104032 ERROR 32 111 BITS OF THE 32 BIT ECC REGISTER INCORRECT
bU37T 0QH2434 Q04037 051102 7% JSR RO, I#ECORR :GO TO ECC CORRECTION PROCESS
6038 0Owe4d0 01002¢ 83: 4118. tEXPECTED POSITION REG. WHEN CORRECTION
6039 : 1S COMPLETE
6040
0.l
so:a ON24SY 013;00 015220 503 oun;ggn R?Ro)’ 'G$LI§NG RERDY TO FILL EXPECTED DARTA

s ;

4 RusiBY 918730 BARBRH nove  SBUFMIgS. L ENCIOPER Bvre cer secror
6046 042470 112766 000000 0000C! MOVB %0 1(sp) :GET TRACK IN HIGHER BYTE
6047 042475 012620 MOV (S®)+ (RO)+ :GET TRARCK/SECTOR IN BUFFER
6048 042500 012720 000000 MOV 80, (RO)+ 'KEY1 IN BUFFER
6049 042504 012720 000000 MOV 80  (RO)+ ;ste IN BUFFER
60S0 0M2510 012701 000400 MOV 8256. Rl ‘DATA WORD COUNTER
60S] 042514 012702 052525 MOV 852525, R2 :DATA
6052 042520 010220 3S: MOV R2, (RO} + onrn INTO BUFFER
6063 042522 00S301 DEC RI : COUNT
2822 042524 001 BNE 3s :BRANCH IF 256 NOT DONE
6056 - #ONLY GOOD DATA HAS BEEN PUT IN ’'WRFROM’

6057 :#NOW THE INSERTED ERROR WILL BE PUT IN

2833 :#BUT INSERTED ERROR IS IN ECC SO DRTR IS NOT WRONG
6060

6061 042526 004737 D4SHEM JSR PC, a8PUTREG :SAVE REGISTERS

2823 042822 00S037 015124 CLR JetRFLGS :CLEAR ERROR FLAG

6064

EEHS : #NOW READ DATA BUFFER WILL BE CHECKED

ob
6067 042536 004037 COH46EED JSR RO, 38COMPAR : CHECK
£068 042542 015220 WRFROM :GOOD BUFFER
6068 04544 016264 REINTO :TEST BUFFER
6070 042546 000404 44256. NUHBE WORDS CHECKED
6071 042550 042556 4§ :RETURN POINT FOR ERROR HERDER
6072 042552 042562 5§ 'RETURN POINT FOR ERROR DATA
6073 0QueS 684084 4$: RROR 4 'READ NEXT ERROR
6074 04286 0207 TS PC ‘RETURN TO "conpnn"

6075 042662 10400¢€ 5§ : ERROR & : WORD nos 1 T0 4 ARE

£07 Hsn ER W BE

607 ‘g 260 ARE DATA WORDS
EQ7E 0O~2Se4 000207 RTS PC RETURN TO0 "COMPAR™
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CZRIJHBO,RPOM/S-6 DSKLS CTRLR2 MACY1l 3?(1045) 10-NCOV-77 11:48 PRGE 147

CZRIHB. P12 10-NOV-?7 11:09 &5 READ ECC ENRBLED 3B CEG C146
6080
6081 042570 012706 C©01000 MOV #STR"K, SP :RESET STACK
6083
6084 :#SETUP FOR WHAT IS T0 BE RERD
ESSE : ®HERDER CRC 1S RESTORED FROM A SUBRNUTINE
6087 0Ou 012746 052525 MOV 852525, - (SP) :DATA TO BE READ
6088 Q42606 012705 000400 MOV #256. , RS : COUNTER
6089 QO426l2 012700 0S4SEE MOV 80ISK RO :START OF SIMULATED DISK DATA
6030 042blb 011620 18: MOV (SP)Y, LRO) + :MOVE IN DATR ON TO SIMULATED DISK
ggex o 2 1392 ggc TS =8882£H F 256 NOT COMPLETE
sogg 335254 885;25 1S (§P)+ *UNDO -(SP)
6094 042626 022020 CMP (RD)+, (RD)+ :JUMP OVER THE TWO ECC WORDS
509 (42630 012705 000017 MOV 815.," RS 1 DATR GAP
6096 19 TOLERANCE GRF
6097 042634 005020 2s: CLR (RO)+ :CLERR DRTAR GAP, AND
6098 042636 005306 DEC RS * TOLERANCE GAP
gggg 042640 001375 BNE 28 "BRANCH IF NOT COMPLETE
6101
6102 042642 004737 051254 JSR PC,IsFILLEC : INSERT THE TWO ECC WORDS ON THE DISK
E%Sg : IN THE CORRECT PLACE
gigg :#THESE ARE FOR ECC TEST ONLY
6107 Q42646 012737 177777 015142 MOV 8-1 TSECC :THIS IS AN ECC TEST
108 042654 005037 050472 CLR P, LIT] ;CL;QR RROR PUSITION COUNTER
6109 042660 013737 050466 0S0470 MOV 98NCODE , 98NCOUNT’ . FTEMPORARY N-CODE COUNTER
6110 042666 013737 050474 050502 MOV S8HARDER, 3sHADTMP ' : TEMPORARY HARD ERROR COUNTER
6111 ("2674 00S037 050460 CLR 98GECC! :ECe LOW ORDER TO BE GENERATED
E112 042700 005037 050462 CLR J¥GECC2 *ECC HIGH ORDER TO BE GENERATED
113 (42704 005037 050476 CLR Q8DATENY :CLEAR DATA ENVELOPE CLOCK COUNT
Eiig 042710 005037 050500 CLR 9#2CODE :CLEAR LERDING ZEROS CLOCK COUNT
&l1b
Effg . #THESE ARE TO SETUP FOR DISKLESS USE ONLY
€119 082714 012737 010000 052650 MOV #FMT22, 38CYL :16 BITS PER WORD
£120 :CYLINDER O, FORMAT 1& BITS
6121 042722 112737 000000 0S2653 MOVB 80, ISECOTR+1  :TRACK O
glee2 042730 112737 000000 052652 MOVB 80 3#SECOTR *SECTOR O
£123 042736 012737 000000 0S2654 MOV 80 IWKEY] ‘KEYl=
£i24 042744 012737 000000 052656 MOV 80 #KEY2 'KEY2=0
€126 042752 012737 000400 0852730 MOV 8256. ,98DRWORD :NG. OF DATA WORDS
£126 042760 005037 052660 CLR JuX :THIS IS A READ COMMAND
£127 042764 004637 087172 JSR RS, @8CRC :GO TO CALCULATE CRC
£128 042770 0S2650 cYL
£129 Q42772 0ENE50 WCRC
€130
£132 :#THIS IS TO INSERT ERROR
E123 #THE DISK DATA IS IN LOCATION STARTING FROM 'DISK’
E;gg "TngspﬂgigION OF THE ERROR CAN BE CHANGED BY CHRANGING
s 2 ;!T
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CoRIHBO,RPO4-/S-6 DSKLS CTRLR2 MRCYLL 30(1046) _10-NOV=77 11:48 PAGE 148
CIRIHB. P12 10-NOV-77 11:08 Teb RERD ECC ENRBLED 3C SEG Q147

6136
6137 042774 012737 152652 0S4&32 MOY 8152652, 2#DISK+4Y4: INSERT ERROR IN POSITION 296 THRU 304
6138 :IN WORD NUMBER 19
6139 043002 012737 052532 0S4634 MOV 852532, 98DISK+46; INSERT ERROR IN POSITION 305 THRU 308
6140 :IN WORD NUMBER 20
E{:é 043010 012737 010040 043164 MOV 84128., 3488 : INSERT POSITION REG.
6143
Ei:g : #THESE ARE REGULAR SETUPS
6146 043016 004737 045764 JSR PC,a8CLDISK :SETUP GENERAL REGISTERS
6147 043022 012777 177374 151720 MOV 8-2S6, -4. . ORHWC :256. DATA 4 HEADER WORDS
6148 043030 012777 016264 151714 MOV SREINTO,dRHBA  :STARTING ADDRESS OF READ BUFFER
6149 043036 112746 000000 MOVB 0, - (SP} :IN LOWER BYTE GET SECTOR
6150 043042 112766 000000 000001 MOVB %0’ 1(5P) :GET TRACK IN HIGHER BYTE
£15]1 043050 012677 151706 MOV (SP)+. @RHDST :TRACK/SECTOR IN RHDST
5152 043054 012777 010000 151704 MOV #FMT22, JRHOF 16 BITS PER WORD
6153 *ECC CORRECTION NOT INWIBIT
6154 :BECAUSE ECC IS NOT GOING
6155 :70 BE CHECKED
6156 043062 005077 15i702 CLR JRHCA :CYLINDER O
6167 043100 013711 015176 MOV S8REFOR, JR1 :READ HERDER AND DARTA=72
6168 043104 005037 015124 CLR J8ERFLGS :CLERR ERROR FLAG
6159 043i!0 009737 052510 JSR PC, 38COMHD *REFD HERDER AND DRTA
6160 *IF THERE ARE READ ERRORS THEN
6161 'ECC WILL NOT BE CHECKED
e
6164 :#]F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
6165 :%FROM THE “COMHD™ ROUTINE THAT MEANS SECTOR GAP,
6166 : xF IRST SYNC, HERDER, HERDER CRC, HERDER GHF AND
6167 '#SYNC BYTE HAVE GONE BY AND SYNCS WERE CORRECTLY
6168 - #DETECTED
6169 :#HEADER AND DATA ARE TO BE CHECKED.
£170 ‘%IN CHECKING READ DATA THE WRITE FROM BUFFER
£171 *®"WRFROM” IS FILLED WITH EXPECTED DARTA AND
Ei;g : #COMPARISONS ARE MADE
K|
€179 043114 00S737 015124 157 J8ERFLGS :ANY ERRORS ALREADY THERE
6175 043122 004737 045464 JSR PC, a8PUTREG ‘SAVE REGISTERS
6176 043126 022737 100000 015034 s 208K, a8ER] 'ONLY DATA CHECK ERROR SHOULD BE SET
6177 043134 006140} BEQ 6$ 'BRANCH IF YES
Ei;g 043136 104032 ERRGR 32 ;ggngxr £CC REGISTER SHOULD BE NON
£180 :ONLY 11 OF THE 32 BITS CAN BE SEEN
£181 : IN THE PRTERN REGISTER
blEe :DCK SHOULD BE SET IN RHER!
61823 043140 013746 050460 68 : MOV O8GECC!,-(SP3  :GET PATTERN REGISTER
E184 Q43I44 042716 1749000 BIC 81749000 (SP) :KEEP ONLY 11 BITS
6185 043150 022637 015064 CMP (SP)+, dkeC2 : COMPRRE PRTTERN REGISTER
£186 043154 00140l BEQ 78 'BRANCH IF GOOD X )
Eigg 94218 104032 ERROR 32 *11 BITS OF THE 32 BIT ECC REGISTER INCCRRECT
£189 (43160 004037 05102 7% JSR RO, 98ECORR ;G0 TO ECC CORRECTION PROCESS _
Eigg 0<+2ied 000000 gs: . WORC ;%éPES;EEEggbITION REG. WHEN CORRECTION
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11:48

p
ENRBLED 3C

PC, J8PUTREG

s0LK'ECH, a#ER]

93
36

SWRFROM, RO

#0'FMT22, (RO) +

80, -(SP)

149

; SAVE REGISTERS

:WITH ERRORS INSERTED IN BIT POCITION 21

: THRU 32 HQRD ERROP BIT SHOULD SET

:BRAN"Y IF G

iWITH ERROR INSERTED IN BIT POSITION 21 THRU
;32 HCE SHOULD SET

;GETTING RERDY TO FILL EXPECTED DRTA
; CYLINDER 0

: IN_LOWER BYTE GET SECTOR

iGET TRACK IN HIGHER BYTE

:GET TRACK/SECTOR IN BUFFER

:KEY1 IN BUFFER

;KEY2 IN BUFFER

DQTR WORD COUNTER

; DRTA

:DATA_INTO BUFFER

: COUNT

:BRANCH IF 256 NOT DONE

:#0NLY _GOOD DATA HAS BEEN PUT IN 'WRFROM’
; *NOW THE INSERTED ERROR WILL BE PUT IN

MOV
MoV

JSR
CLR

¥152652, acuarnon+sq INSERT ERROR IN
#52532, aouRrRon+$s INSERT ERROR IN P

JWPUTREG
aoéRFLcs

ON 296 THRU 304

OB
gN 305 THRU 308

p
N’ WORD NUMBER 19 Ig
IN WORD NUMBER 20 IN

; SAVE REGISTERS
:CLEAR ERROR FLAG

; *NOW READ DATA BUFFER WILL BE CHECKED
RO, 38COMPAR

JSR
WRFROM
REINTO
44256.
4s

Ss
ERROR
RTS
ERROR

RTS

; CHECK

:GOOD BUFFER

i TEST BUFFER

 NUMBER OF WORDS CHECKED
;RETURN POINT FOR ERROR HEADER
:RETURN POINT FOR ERROR DATA
READ NEXT ERROR

:RETURN T0 * COHPQR”

{WORD NOS 1 TO Y4 ARE

: HEADER WORDS

:5 T0 260 ARE DATR WORCS

:RETURN TO “COMPAR"

SEG Cl4e
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11:48  PAGE |50

10-NQV-77
RERD ECC ENRBLED 3C
MoV #STACK, SP

;RESET STACK

; #®SETUP FOR WHAT IS T0 BE RERWD
: *HEADER CRC IS RESTORED FROM A SUBROUTINE

MOV 852525, - (SP) :DATA TO BE RERD
MOV 825S6. , RS : COUNTER
MOV s0I5K RO :START OF SIMULATED DISK DATA
MOV (SP), tRO)+ :MOVE IN DARTR ON TO SIMULATED CISK
DEC RS : COUNT
BNE 18 :BRANCH IF ass NOT COMPLETE
TST (SP)+ ‘UNDO -(SP
chP (ROY+, (RO)+ JUHP OVER THE TWO ECC WORDS
MOV #15. RS 1 DATA GAP
xq TOLERANCE GAP
CLR (RO)+ :CLEARR DATA cnp AND
DEC RS : TOLERANCE GAP
BNE 23 :BRANCH IF NOT COMPLETE
ISR PC,asFILLEC s INSERT THE TWO ECC WORDS ON THE DISk
:IN THE CORRECT PLACE
. #THESE RRE FOR ECC TEST ONLY
MOV 1, a8TSECC :THIS IS AN ECC TEST
CLR anpbsxrx :CLERR ERROR POSITION COUNTER
MOV JSNCODE , 98NCOUNT '’ ; TEMPORARY N-CODE COUNTER
MOY S8HARDER, a8HADTMP ' - TEMPORARY HARD ERROR COUNTER
CLR JNGECC! ,ECC LOW ORDER TO BE GENERATED
CLR I8GECC2 :ECC HIGH ORDER TO BE GENERATED
CLR J¥DATENYV "CLERR DATA ENVELOPE CLOCK COUNT
CLR J82CODE :CLEAR LERDING ZEROS CLOCK COUNT
: #THESE ARE 7O SETUP FOR DISKLESS USE ONLY
MOV SFMT22, asCYL 116 BITS PER WORD
CYLINDER 0, FORMAT 16 BITS
MOVB 80, 98SECOTR+1  : TRACK 0
MOVB 80’ 8SECOTR {SECTOR O
MOV 80’ UKEY] KEY1=0
MOV 80’ QUKEY2 :KEY2=0
MOY 8286. ,980RWORD  :NO. OF onTn WORDS
CLR X :THIS IS A READ COMMAND
é?ﬁ RS, 3uCRC :GO TO CALCULRTE CRC
WCRC
:#THIS 1S TO INSERT ERRPOR
'#THE DISK DATA IS IN LOCATION STARTING FROM ‘DISK'
:#THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGIMNG

SEG 0149



CIRIHBC,RPO4 S & DSKLS CTRLRE MACYL1l 300iC4EY  10-NOV-77 11:48 PRGE 15!

IRINB.PL2 10-NOV-77 11:09 167 READ ECC EMABLED 230D SEQ 0150
aigé *THIS MOVE
E 043552 012737 152525 054570 MOV 8152525, 98DISK+2 :FORCE ERROR ON BIT NUMBER 32
6304 043560 012737 152525 055564 MOV 8152525 auorsx+'asé #2> : FORCE ERROR IN BIT 409E
gggg O43Eee 013737 010040 083742 MOV #4128, , 28BS - INSERT ' POSITION REG.
630~
2382 :#THESE RRE REGULRAR SETUPS
6310 043574 004737 045754 ISR PC alCLDISK SETUP GENERQL REGISTERS
B33 DuaoE 915757 Gledea 1eiidE MOV | BogSh M AORHC 25k, DRTA N MEADER WORDS @ ree
I'd
418 Bi%k7R 918%%¢ 868880 ndve  BOEINIR, ? SAER BORBEZR Ok D43k
6314 043620 112766 000000 000001 MOVB s0, 1(sp) GET TRACK IN HIGHER BYTE
6315 043626 012677 151130 MOV (SP)Y+. SRHOST TRQCK/?ECTOR 5" RHDST
6316 043632 013777 010000 151126 MOV sFMT22, IRHOF ;16 BIT
B31T ECC CORRECTION NOT INHIBIT
631 £CRUSE 55 NOT GOING
319 G BE CH cx
235? 043640 005077 151124 CLR JRHCA chxnoen 0
£322
£323 043656 0I37I11 CISITH MOV JSREFOR, aR1 :READ HEADER AND DATA=72
6329 043662 008037 0!812v CLR J8ERFLGS :CLERR ERROR FLAG
6325 043666 00473T 0S251C JSR PC. J8COMHD :READ HERDER AND DAT
£326 :IF THERE ARE RERD ERRORS THEN
£327 'ECC WILL NOT BE CHECKED
£355
6330 :#IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
£33 :#FROM THE “COMHD™ ROUTINE THAT MEANS SECTOR GAP,
£332 !FIRST SYNC, HERDER, HERDER CRC, HERADER GRP AND
gggg 3 g ?YTE HAVE GONE BY AND SYNCS WERE CORRECTL'Y
£33¢ ! sHERDER AND DATA ARE T0 BE CHECKED.
£33t :#IN CHECKING RERD DATA THE WRITE FROM BUFFER
6237 :#"RFROM” IS FILLED WITH EXPECTED DATR AND
gggg : #«COMPARISONS ARE MADE
6340 043672 005737 015124 15T JNERFLGS . ANY ERRORS ALREADY THERE
E34] 043700 009737 O4SHEY JSR PC, 38PUTREG :SAVE REGISTERS
6342 043704 022737 100000 O0O1S0O34 CHP 808K, 98ER] ONLY DATR CHECK ERROR SHOULD BE SET
6343 Q43712 DBOIN0I BEQ 68 RANCH IF YES
Eg:g 043714 104032 ERROR 32 zE 817 ECC REGISTER SHOULD BE NON
E3NE sONLY 11 OF THE 32 BITS CAN BE SEEN
6347 :IN THE PATERN REGISTER
£348 :DCK 2H9¥tg as SET IN RHER!
E349 043716 013746 050460 68 MOV J8GECCL,-(SP)  ;GET N EGISTER
6350 043722 042716 1749000 BIC 8174000, (SP) KEEP ONLY TS
£351 043726 022637 0lS06d CHP (sp>+ JkeCe : COMPARE PQTTERN REGISTER
e352 043732 00140} BEQ 78 :BRANCH IF GOOD
£33 QM3734 104032 ERROR 32 11 BITS OF THE 32 BIT ECC REGISTER INCORRECT

E2SS CN3736 004037 0€1102 7S: JSR RO, J8ECORR ;GO TO ECC CORRECTION PROCESS
€38t CTw27<2 0000CC BS: . WORD :EXPECTED POSITION REG. WHEN CORRECTICH
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CoRIJHBO,RPO4-S 6 DSKLS CTRLR2  MACY11 30(104&) 10-NCV-?7 11:48 PRGE 152
S2RINB.PL2 10-NOV-"7 11:09 Te? READ ECC ENRBLED 3D SEQ 015}

6357 16 COMPLETE

6358

6359

6360

6361 OH3744 004737 04S4HEY JSR PC . 98PUTREG sSAVE REGISTERS

6362 043750 022737 100100 015034 CMP sOCK'ECH,d%ERL  :WITH ERRORS INSERTED IN BIT POSITION 32

65363 :AND 4096 HARD ERROR BIT SHOULD SET

6364 (043756 0O0!INC! BEG 9% "BRANCH IF GOOD

6365 043760 104C36 ERROR 36 ‘WITH ERROR INSERTED IN BIT PGSITION 21 THRU

6366 :32 HCE SHOULD SET

6367

£368

£369

£3°0

6371 0Q437TB2 9% .

6£372 043774 012700 015220 MOV SWRFROM, RO :GETTING READY TO FILL EXPECTED DATH

6373 044000 012720 010000 MOV #0'FMT22, (RO)+ :CYLINDER O

6374 0ONN004 112746 0000060 MOVB 80, - (SP) :IN LOWER BYTE GET SECTOR

£375 QwMCI0 112766 000000 000001 MOVB 80, 1(SP) :GET TRACK IN HIGHER BYTE

6376 044016 012620 MOV (SP)+ (RO)+ :GET TRARCK/SECTOR IN BUFFER

6377 044020 012720 000000 MOV 20, (RO)+ :KEY]l IN BUFFER

6378 044024 012720 000000 MOV 80’ (RO)+ :KEY2 IN BUFFER

£379 (044030 012701 000400 MOV #256. RI ‘DATA WORD COUNTER

6280 044034 012702 052525 MOV 852625 R2 :DARTA

6381 044040 010220 2% MOV R2, (ROY+ ‘DATA INTO BUFFER

6382 DW4042 005301 DEC R] sCOUNT

Egga 044044 001376 BNE 3s 'BRANCH IF 256 NOT DONE

6385 : #ONLY GOOD DARTA MRS BEEN PUT IN ’WRFROM’

238(’:  #NOW THE INSERTED ERROR WILL BE PUT IN

6388 044046 012737 152525 015232 MOV 8152525, J8WRFROM+(S5#2> : INSERTED ERROR IN BIT 32

2333 044054 012737 182525 (Clb226 MOV 8152535’ QuLWRFROM+ (259_#2} " INSERT ERROR IN BIT <CS&

£39] 044082 00S037 DISi24 CLR JRERFLGS :CLEARR ERROR FLAG

gggg ON406E 0OO4737 ONSHEM JSR PC, 38PUTREG :SAVE REGISTERS

2333 ; #NOW READ DATA BUFFER WILL BE CHECKED

£396 044072 004037 046660 JSR RC, 98COMPAR . CHECK

£297 Q44076 015220 WRFROM :GOGO BUFFER (CHANGED)

65398 094100 Olbced RE INTO : TEST BUFFER

£399 Q44102 000404 4+2S6 . 'NUMBE"™ Of WORDS CHECKED

E400 Q44104 OQu4112 4$ ‘RETURN POINT FOR ERROR HERDER

ENG1 044106 O941lE X 'RETURN POINT FOR ERROR DATH

E<402 044112 104004 48 : ERRCR 4 :READ NEXT ERROR

6403 0Ou%114 000207 RTS PC :RETURN TO “COMPAR"

ENO4  ON4lie  10wATg X ¥ ERROR & :WORD NOS 1 TO 4 RRE

EN0S :HEADER WORDS

e4CE 1§ 10 26C ARE DATA WORCS

£E9Z7  OW=l122 £OgEs” RTC £ "RETURN TC "CCMPRAR"
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CoRJMBO,RPO4-S 6 DSKLS CTRLR2 MRCY11 30(1046) 10-NOV-77 11:48 PAGE 183

CCRIMB. P12 10-NOV-77 11:09 CURSORY INTERRUPT LOGIC TESTS SEG Dic2
2383 .SBTTL CURSORY INTERRUPT LOGIC TESTS
6910
411
BeYle
E:ia QuN132 012706 0CL000 MOV 8STARCK, SP :RESET STACK
B415S Q44136 004737 0DNS76M4 JSR PC, 38CLDISK :CLERR DISK
6416 044142 013700 014794 MOV J3RPVEC, RO :GET VECTOR ADDRESS

B417 QN4 1l4e 2720 Q44214 MOV SRPTRP], (RO)+ ;SET INTERRUPT VECTOR

0l
6418 044152 012710 000340 MOV 8340, (RO :SET SERVICE ROUTINE PRIORITY
6419 0ON41S6 012737 000200 177776 MOV 8200, PS :SET PROCESSOR PRIORITY
e420 Q44164 012711 000300 MOV sROY! IE. JR1 ‘ROY, IE IN RHSC! SHOULD CAUSE INTERRUPT
6421 044170 013737 046334 001200 MOV IsTIMCNY, ansTMP 1 COUNTER
422 044176 005337 001200 18: DEC JeSTMPI ‘WAIT FOR INTERRUPT
p4e3 044202 001375 BNE 1S 'BRANCH IF NOT ZEROC
E424 ‘BEFORE THIS IS ZERO INTERRUPT SHMGU.D
5425 :OCCUR
6426 0O44204 004737 045464 JSR PC, J8PUTREG :SAVE REGISTERS
g:gg Ou4210 104021 ERROR 21 : INTERRUPT DID NOT OCCUR
6429
6430 QY4214 D22P6E RPTRPl: CMP (SP)+, (SP)+ :RESTORE STACK
431 044216 004737 0Q4S464 JSR PC, 98PUTREG :SAVE REGISTERS
6432 044222 022737 004200 015032 CHP sDVR'ROY,38CS1  :°IE’ SHOULD BE LOW
EY33 044332 104021 ERROR 21 : INTERRUPT OCCURRED BUT
B~ :'I1E* FAILED TO RESET



JHBO,RPO4.5 6

vaJ B
6435

P12

o44310
044314

C44320
o44322
044326

DSkLS _CTRLR2

10-NOV-77

11:09

001000

045764
014744
44320
000340
000240
000300
o46334
oc1200

O4SHBY

MRCYL1 3?

177776
001200

(10486)
70

RPTRPE:

Kle

10-NOV~7?7 11:48 PARGE 154

PROGRAM INTERRUPT SEG 01E3
MOV 8STACK, SP ;RESET STACK
JSR PC, a8CLDISK :CLEAR DISK
MOV JERPVEC, RO GET VECTOR ADDRESS
MOV SRPTRP2. (RO)+ E NTERRUPT VECTOR
MOV 8340, (RO) s T SERVICE ROUTINE PRIORITY
MOV oaqolps ssr PROCESSOR PRIORIT
MOV srRoY! ROY, IE IN RHWSC! SHOULD CAUSE INTERRUPT
MOV a-rrncn? a-srnpx :COUNTER
DEC JuSTMP] :WAIT FOR INTERRUPY
BNE 1$ :BRANCH IF NOT ZERO
:BEFORE THIS IS ZERGC INTERRUPT SHOULD
: OCCUR
CMP (SP)+, (SP)+ :RESTORE srncx
JSR PC, A8PUTREG .-nve REGISTERS
ERRCR 21 : INTERRUPT OCCURRED WITH

: PROCESSOR STATUS SAME
;RS DISK



C<RJHBO,RPO4 /S b

C<RJIHB.

b4t
462
6463
bH64
b46S
EY6b
BN6T
5468
B4&9
B47C
BY71

Al2
ON43N0

0443494
Q44432
Q44436
gu44S2
Q444586
044460
O4446Y4
Q44470
OHYN 7Y

Q44476
Q44502

Q44514
044520

DN454E
Q44550
Q445CY

DSKLS CTRLRZ
LO’NOV'?? 11:09

£o4737
012737

013746
104408

104401
000137

005371

0oo13”

045764

000000
01s1!e

CiS114

c'sSlle
015072

MRCYl1l 30(1046)
172

177776

38:

18:

es:

L12

10-NOV-77 11:48 PRGE
END OF DRIVE

JSR
MOV

PC,d8CLDISK

80, PS
8ONIT, - (SP)
8SERTTL, - (SP)
QNSERTTL

JuSTSTNM
S8SELECT
38

J4$PASS
SENDMG
J#SPASS, - (SP)

SENULL
J8TS

S3NOUNITS
SEOP
JSUNIT, RO

SUNITS R!
(R1)+,R0"

SUNIT

e~y
= DNN

1),d
Tsts

1885

;REINSTRTE PS 70 O
iGET REARDY 1O TYPE UNIT NUMBER

;GET READY TO TYPE NUMBER OF ERRCRS

;CLEAR TOTAL NUMBER OF ERRORS
;CLERR TEST NUMBER

;STARTING FROM 200 ?

: TEST NEXT DRIVE IF SO

; INCRERSE PASS COUNT
;TYPE END PASS &

:CONTINUE TESTING THIS DRIVE ------------

;NO. OF UNITS PRESENT DECREMENTED
:BRANCH IF RLL DRIVES COMPLETE
iUNIT UNDER TEST

: TABLE
:1S THIS UNIT JUST TESTED
;BRANCH IF YES

:BRANCH IF NO

i THIS IS NEXT UNIT

STEST NEXT DRIVE -------—cmommmmmee o

SEG 0184
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CIRINB- Bl 10-NOv-2? 11:09 172 END OF DRIVE SEG D1EE
6489
65490 .SBTTL
p49] .SBTTL ###SUBROUTINES###
6492 .SBTTL
6493
6494
643S
6496
BN9?
b498
6499
e
6502 ; #HERE IS A oeranso EXPLRINRTION OF HOW THE LOOP ON ERRCR NURKS
£503 :#ON HITTING AN ERROR IF THE LOQP ON ERROR SWITCH IS SET, THE
&ESZ : *PROGRAM GOES BACK - USUALLY BACK TO THE BEGINNING OF THE TEST.
6506 ; #WHEN THIS OPERATOR SELECTARBLE SCOPE LOOP 1S USED THEN THE PCINT
6507 i« THE PROGRAM ?853 §ncx 70 CAN_BE N?ﬁg
4508 ITH R;S Pé?T N POINT WHER PROGRAM CAN GO ARE: -
6509 BE WITHIN THE TESTY uno R CONSIDERATION
6510 ne LOOP ou FRROR SWITCH n*; HE
6511 ;#3. THE T OCCUR W HfN THE TEST UNDER CONSIDERATION
6512 ;Ir THE E RO NOT occun WITHIN T TEST UNDER CONSIDERATION
6E13 Hg PROGRAM HgL' REVERT 10 nnré HOWEVER, IF LOOP ON
6514 T SWITCH I8 SET AND THIS ops TOR SELECTABLE SCOPE'LOOP IS USED
815 iTHEN THE PROGRAM WILL LOOP BACK TO THE SELECTED POINT WHEN IT
gs;g .conss TO THE END OF THE TEST UNDER CONSIDERATICN.
6518 iQFTER LOOPING FOR SOME TIME IF THE LOOP SWITCH IS PUT DOWN THEN
Egég : *NORMAL OPERARTION WILL CONTINUE.
6521
Eggg 044702 000000 TESTAD: O ;FIRST ADDRESS OF TEST
BS24 ONY70M OPERSEL :
6525 Q44704 005037 177776 CLR PS ; MAKE PROCESSOR srnrus ZERO
p526 Q44760 (13746 017330 MOV J¥TSTNM,-(SP)  :GET READY TO TYPE TEST
£527 044764 104402 TYPOC * NUMBER
6528 045024 013746 001110 MOV 38SLPERR,-(SP) iGET RERDY TO TYPE LOOP BRCK PC
6§29 045030 104402 TYPOC
6S30 045032 104401 001223 TYPE , SCRLF
6531 045242 104412 RDOCT
p4So44 062716 000002 ADD 82, (SP) ;GET LPRDR
533 045250 O0lee3? 001106 MOV (SP)+, 98SLPARDR
6534 0OwS430 104412 - RODOCT
6635 045432 012637 001110 MOV (SP)+, J8SLPERR ;GET LPERR
ES36 045436 013746 001106 MOV 28SLPADR, - (SP)
e£3? -THIS CLERRS UP GARBAGE
6538 Q45442 005037 0S276M ELR JSNOSYNC ;CLEAR FLAG FOR HEADER ERRCR COMMANDS
ES33 045446 00SC2” Ol1SiN2 CLR J8TSECC !CLERR FLAG FOR ECC TEST
£540 WHEN =177777 1T IS AN ECC_TEST
ﬁéﬁé :WHEN =0 IT IS NOT AN ECC TEST
BS43 OWE4EZ  00SON27  0SOM4EN CLR I8TSECCG ;EVEN IN_AN ECC TEST EVERY CLOCK
EE44 : IS NOT TO GFNERATE EZC



CZRINBO,RPON-S. b DSKLS CTRLR2
CZRIMB.Ple 10-NOV-77 11:09

6545

6546

6S4? Q45456 005037 01Siud
6548 045462 000002

MARCY11l 30
E

(1046)

N12

10-NOV=77 11:48 PRGE 157
ND OF PRSS ROUTINE

—r
-0

JNTESDTE

77 GENERRTE ECC
NOT GENERATE ECC
MING ERROR TEST

SEG 0158
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CZRIHB. P12 10-NOV-77 11:09 END OF PRSS ROUTINE SEG DiS7

6549

gggg .SBTTL SAVE REGISTERS ROUTINE

65582 : THIS SAVES THE CONTENTS OF ALL HARDWARE REGISTERS

ggga : IN MEMORY LOCATIONS TAGED FROM “WC™ TO °

6555 :

6556 ITHIS IS DONE SO THAT COMPARES ARE oonz WITH snvso LOCATIONS

6557 SAND NOT THE REGISTERS THEMSELVES. HIS WILL MAKE

gggg ! ERROR PRINTOUTS FOR GOOD AND BAD oavg nLunvs orrrnsnr

6560 0Q4SH6Y PUTREG:

6S61 0QMS472 012700 014750 MOV cnnuc RO ;STARTING ADDRESS OF REG

6562 045476 012701 015024 MOV Ri svnnrxnc ARDDRESS OF SAVE LOCATIONS

6563 04502 012702 060023 MOV aRHtc RHWC+2/2,RA” . NUMBER OF REG, INTO R2

6SEN (45506 (13021 108: MOV JLRO)+, (R1)+ ShVE HARDWRRE REG

6565 045510 005362 DEC R2

6556 045512 001375 BNE 105

£8e~ (48822 000207 RTS PC
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CoRIMB. Pl2 10-NOV-77 11:09 SAVE REGISTERS ROUTINE SEG 0158
6568
Eggg .SBTTL FLORT 1 RAND O
6571 :#FLOAT R ONE AND R ZERO THRU A DESIGNATED REGISTER
2233 : *ABSOLUTE RDDRESS OF REG. UNDER TEST IS IN RY
6574 (45524 000000 MASK: O :B1TS uno;n TEST
6575 (045526 000000 LERR: O ‘ERROR HLY ADORESS
gg;g ONS530 000000 REGADR: 0O
6578 045532 012537 045524 BITST: MOV (RG)+, MASK :FETCH DRTA MASK
6579 045538 0125 MOV (RS)+, R4 :GET ADDRESS OF REG. UNDER TEST
6680 OMSS40 010437 045530 MOV RY, REGADR
6581 O4G544 010537 045526 MOV RS, LERR sGET Ennon RETURN ADDR.
6582 045550 062705 00000M ADD 'I'H RS :MODIFY RETURN ADDR. TO JUMP OVER RTS
6583 046854 (12703 000001 MOV sl R3 :INITIALIZE DATA PATTERN
6584 Q45560 737 045602 BLTLl: JSR PC, BLTZ :OUTPUT FLOATING ZERO
6585 545564 4737 045602 JSR PC! BLT2 :OUTPUT FLORTING ONE
6586 (045570 000241 CLC
6587 Q45572 ;03 RO Rg :SHIFT PATTERN
6588 Q46574 03 18 R
6589 (Q4S57e 1370 BNE BLTI ;BRANCH IF NOT COMPLETE
6530 045600 000205 RTS RS ‘RETURN TO TEST
6S91 046602 005103 BLT2: COM R3 : COMPLEMENT PATTERN
6532 04S60M 012737 835512 OM5THY MOV #8BLT3, @MLAD ;§§T COPE LOOP
6693 048612 010337 1124 BLT3: MOV RS, 388GDORT :STorRE GOOD DATA
6SM  Q4SElb 005137 Q45524 COM J#MASK ;nng nn;x uéru PATTERN
6595 04562 043737 045524 00L124 BIC 9sMASK, JnSGDOAT:CLEAR THE REST
6 045630 006137 045524 COM J#MASK :RESTORE MASK
6597 045634 013714 00112M MOV J8SGDODAT, (R4)  ;OUTPUT TO REGISTER
6538 046640 011437 00l12 MOV (RY), a8SBODAT  ; INPUT FROM REGISTER
6S99 (O4SE44 005137 046524 COM JsMASK
6600 045650 043737 046524 001126 BIC JEMASK , 8SBODAT ;nng nngx OUT RECEIVED DRTA
6601 005137 Q45524 COM S#MASK :RESTURE MASK
6602 0D45662 023737 001124 001126 CMP 28$GDDAT, 388B0DAY . IS DATA CORRECT
6603 045670 001403 BEG 18 :BRANCH IF GOOD
6604 046672 004777 177630 JSR PC, JLERR  :GO TO REPORT ERROR
BEJS OMSETE 104413 SCOP! :LOCAL SCOPE LOGP
EEOE ONE70C 000207 is: RYC PC
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CZRINB.P12 10-NOV-77 11:09 FLOAT 1 AND O SEG 0159
6607
6608 .SBTTL CLEAR MEMORY ROUTINE
6609
6610
6611 S # THIS CLEARS ANY BLOCK OF MEMORY
8612 Y FILLING IT WITH ANY DATA
6613 R
6614 - CALL
6615 L e JSR RO, CLRRER
§§i§ H ¢ :STARTING ADDRESS OF BLOCK
‘ R
6618 S 2 .DATA TO BE FILLED
6619 :#R1 WILL HAVE STARTING ADDRESS OF BLOCK TO BE FILLED
6620 :#R2 AFTER SUBTRACTION WILL HAVE TWICE NUMBER OF LOCATIONS
65621 :#R3 WILL WAVE DATA TO BE FILLED
Egsg :2TO AVOID DIVIDE ROUTINE TWO DECREMENT R2 WILL BE USED
6624 045702 CLARER:
6625 045710 012001 MOV (RO)+,R1 : FROM
6626 045712 012002 MOV (RO)+.R2 ()
6627 045714 012003 MOV (RO)+'R3 :DATA
6628 046716 160102 SUB R1,R2 :NO. OF LOCATIONS MINUS TWO
6629 046720 062702 000002 ADD 82 R2 'GET TWICE NO OF LOCATIGNS
6630 046724 01032] 18: MOV R3. (R1)+ :MOVE IN DATR
6631 045726 00S302 DEC R2
6632 045730 005362 OEC R2
£€33 045732 0013 BNE 18 :BRANCH IF NOT COMPLETE
Ec24 0ONE?Y2 00050 RTS RO 'RETURN
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CSRIHB. P12 T10-NOv--7 11:09 LOCAL TRAPS SEG 0160

6635 .SBTTL LOCAL TRAPS

6B36 045744 00000O LAD: 0
/

6638 045746 032777 001000 133164 T.SCOP: BIT #SW09, DSWR

6639 Q45754 001402 BEQ 18

6640 04578 013716 045744 MOV 38LAD, (SP)

Be4l O45TE2 000002 18: RTI

BEH3 EXANPLE OF THE USE OF THE RBOVE

BE4Y :#THIS WILL LOOP BETWEEN X: AND SCOPl PROVIDED THERE IS NG “NEWTST™

6645 P AMOV . X, 38LAD

BENE L aX: --: -

BENT La -—- -

6648 La —-- ---

6643 La SCOP1

6650

6651

6652 .SBTTL CLEAR DISK ROUTINE

6654 (Q4S?EY 013701 014756 CLOISK: MOV S3RHCS1,R1 iRl WILL BE CONTROL AND STATUS!

66ES Q45770 013702 014754 MOV 98RHCS2, R2 'R2 WILL BE CONTROL AND STATUSZ

6656 Q45774 013703 015000 MOV 2¥RHDS] | R3 :R3 WILL BE DISK STATUS REGISTERI

6657 046000 013704 013760 MOV J8RHER1 | RY ;R4 WILL BE ERROR REGISTER #l

6659 (046004 012712 00004C MOV 8CLR, 3R2 ;CLEAR_ALL REG,

6660 046010 013712 OISIIE MOV aaUN!T 3R2 'REINSTATE UNIT NO.

g6l G46014 005011 CLR aR1 ;CLEAR FUNCTION BITS

cee2 04601e 000207 RTS PC
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ZRIMB. P12 10-NOV-77 11:09 CLEAR DISK ROUTINE SEG Ol&l
6664

gggg .SBTTL CHECK DISK STATUS ROUTINES

6667 :#THIS CHECKS THAT DEVICE AVAILABLE (DVA) AND READY (RDY) IN RHCSI = 1
6668 : #AND CHECKS THAT DEVICE PRESENT (DPR), DEVICE READY (DRY) IN RHDS1 = |
gggg :#IT ALSO CHECKS THRT ALL OTHER BITS IN THESE REGISTERS = O

6671

6672 046020 011637 015132 CHECKT: MOV (SP), J8PCJISR :SAVE PC OF JSR+4

6673 046024 162737 00000N 015132 SuB 84, 34PCJISR 'GET PC OF JSR

6b74 046032 004737 04SHEH JSR PC. a8PUTREG :SAVE REGISTERS

22‘5 046036 022737 004200 015032 CMP sDVA'RDY, 38CS1 gng éESHgULD HAVE DEVICE RVAILABLE

'

gg;g 046044 001423 BEQ 39 BRRNCH IF GOOD TO RHDS! CHECK

6679 Q46046 032737 004000 015032 BIT sDVR, 28CS1 :BAD SO TEST DEVICE AVAILRBLE

6680 046054 001004 BNE 18 :TEST READY IF DVA THERE

6681 046056 010137 001122 MOV R1, 3#$BDAOR *ADDRESS OF BAD REGISTER (RHCSI)

6682 046062 104026 ERROR 2B *RHCS1 DID NOT HAVE DEVICE

6683 "AVAILABLE AT START OF TEST

gggg 046064 000413 BR 3s :BRANCH TO RHDS1 CHECK

6686 046066 032737 000200 015032 1S: 8IT $ROY, 2#CS| s TEST RERDY

6687 046074 001003 BNE 2s ' IF ROY THERE BRANCH

6688 046076 010137 001122 MOV R1, a8$BDADR : RDDRESS OF BAD REGISTER (RHCS!

6689 046102 104026 ERROR 26 'RHCS1 DID NOT HARVE READY

6690 ‘AT THE START OF TEST

6691 046104 DOO403 2% BR 33 :BRANCH TO NEXT COMPARE

6692 046106 010137 0C1122 MOV R1.J#SBDADR : RDDRESS OF BRAD REGISTER (RHCSI1)

5693 046112 104026 ERROR 26 ‘RHCSI HAD SOME BITS OTHER

6634 ‘THAN DVA RAND RDY SET

p69E *ALL OTHER BITS SHOULD BE O

Eggg :AT START OF TEST

6698 046114 013746 015054 3%: MOV 28DS1,~(SP) :GET RHDS!

£699 046120 Q42716 001100 BIC $VVIPROG. (SP)  :CLEAR VV AND PROGRAMABLE BIT

6700 046124 022726 000600 CMP #OPR!DRY. (SP)+ :RHDS] SHOULD HAVE THESE SET

E;gé 046130 00l4eN BEQ 8% SRETURN TO TEST IF GOOD

6703 046132 032737 000400 0IS054 4§: BIT 8DPR, 38DS 1 .BRD SO TEST DRIVE PRESENT

£704 O46140 001004 BNE c$ : CHECK DRY IF GOOD

6705 Q46142 010337 001122 MOV R3, 9#SBORDR  ADDRESS OF BARD REGISTER (RHDSI

E706 Q46146 104026 ERROR 26 :RHDS1 DOES NOT HAVE DPR

€707 046150 000413 BR 73 : BRANCH OUT

£708 046152 032737 000200 0J150S4 5%: BIT #DRY, 28DS | :TEST DRIVE RERDY

£709 046160 001004 BNE 63 :IF DPR WAS THERE SO BRANCH

e710 Q4elb2 010337 001122 MOV R3, 3#$BOADR :ADDRESS OF BAD REGISTER (RHDS!)

E711 046166 104026 ERROR 26 ‘RHDSI DOES NOT HAVE DRY

€712 046170 00Q403 B8R 73 :BRANCH OUT

e713 0O4el72 010337 00li22 £$: MOV R3, 24$BOADR : ADDRESS OF BRD REGISTER (RHCS1)

E7I4 046176 104026 ERROR 26 ‘RHDS1 HRS SOME BITS 0 e

£71S !THAN MOL, DRY, DPR

E71E JALL OTHER BITS SHOOLD BE O

Eiii O4e200 000207 7% RTS PC 'RETURN 7O TEST AND HALT - FATAL ERROR

Y-
E719 2<4£202 DEE”1E 0COUCOb 8% “OC »6, (SP) :ADJUST STACK PTR TG GET OVER HA_T IN TEST
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CoRIHBO,RPO4-5 & BSKLS CTRLRZ  MACYil 3010 10-N0V-?7 11:48 PRAGE 163
ESRINB. P12 10-NOV-77 11:09 CH E ISK STATUS ROUTINES SEG 0162

g;a? ON6206 COC207 RTS PC sRETURN TO TEST AND CONTINUE TESTING
6722

6723 :#THIS CHECKS THAT DEVICE AVRILABLE (DVR) AND READY (RDY) IN RHCS! = |
624 : #AND CHECKS THAT DEVICE PRESENY (OPR), DEVICE RERDY (DRY) IN PHDSI =1
2222 :21T DOES NOT CHECK THAT OTHER BITS IN’ THESE REGISTERS = O

6727 046210 011637 0!5132 CHECKE: MOV (SP), 8PCJSR :SAVE PC OF JSR+Y4

6728 046214 162737 000CO4 015132 SUB #4, 9bPCJSR :GET PC OF JSR

6729 046222 004737 04SH6H ISR PC ' A8PUTREG :SAVE REGISTERS

6730 046226 032737 000200 015032 BIT sROY, 98CS] :RHCS! SHOULD MAVE DEVICE AYVAI_ABLE
6731 :AND BE RERDY

6732 046234 001004 BNE 18 :BRANCH IF GOOD

6733 046236 010137 00ll22 MOY R1, a8$BDADR ‘FAILING REGISTER

6724 046242 104026 ERROR 26 ‘RHCS1 IS IN ERROR

£735 'DOES NOT HAVE DVA, ROY

g;gg 046244  D0OON427 BR 4g : BRANCH

's 1]

5738 046246 032737 004000 015032 18: BIT sDVR, 38CS1 :RHCS1 SHOULD HAVE DEVICE AVAILABLE
6739 :AND BE READY

6740 046254 001004 BNE 2% :BRANCH IF GOOD

bo41 046256 010137 001122 MO R1,38SBDRDR 'FAILING REGISTER

br42 046262 104026 ERKUR 25 'RHCS1 IS IN ERROR

6743 :DOES NOT HAVE DVA, RDY

BTHY  OY4626M 000417 BR 4$ :BRANCH OUT

748 086266 032737 000200 015054 2%: BIT sDRY, 98DS1 :RHDS] SHOULD HAVE DPR,DRY

6746 046274 001004 BNE k3 :BRANCH IF THERE

6247 046276 010337 001122 MOV R3, 98$BDPOR *FAILING REGISTER RHDS!

6748 096302 104026 ERROR 26 :RHDS 1 ooes NOT HAVE opn DRY

6749 046304 000407 BR 4 :BRANCH OUT

6750 046306 032737 000400 015054 3%: BIT #DPR, 380S 1 TRHDS1 SHOULD HAVE DPR,DRY

£751 046314 001004 BNE cs :BRANCH IF THERE

6752 046316 010337 001122 MOV R3, 283BDADR ‘FAILING REGISTER RHDS!

£763 046322 104026 ERROR 26 'RHDS! DOES NOT HAVE DPR,DR:

Ezgg 046324 000207 4$: RTS PC 'RETURN TO TEST AND HALT - FQTQL ERROR

/

6756 046326 062716 00000E 1Y ADD 8E, (SP) :ADJUST STACK TO GET OVER HALT IN TEST
Eggé 046332 000207 RTS PC 'RETURN TO TEST AND CONTINUE TESTING
£759 .SBTTL WRIT LOOP

ETB0 - WARIT LOOP

E7E] " ONE LOOP OR ONE COUNT = §.15 MICROSEC WITH BIPOLAR MEMORY (MIN
E7E2 D ¥ ONE LOOP OR ONE COUNT = 11.86 MICROSEC WITH CORE (MIN)

E;gg - WITH CORE ERRNOR IS INDILATED AFTER ABOUT &S0 MILLISEC (MIN
g;gg 046334 177777 TIMCNY: 177777 s WRITING COUNT

ETE? 046336 010046 WRIT.T: MOV RC, - (SP) :SAVE RO

£768 046340 016600 000002 MOV 2(8P) RO :GET ADRESS OF REG. ADDRESS

€769 046344 010037 GO1204 MOV RO, asdTMP3 'WAT PC+2 IN STMP3

€770 046350 [62737 000002 001204 SUB 82 J8STMP3 ‘WAT PC FOR TYPEOUT

6771 046356 012037 001176 MOV (RO)+, 988TMPO  ;WAIT REGISTER ADORESS

€772 046362 012037 001200 MOV (RO:+ a88TMP1  :WARIT ON BIT .

€773 0O4e3eb 010066 000002 MOV RO, 2(5P) *RESTORE RETURN ON STACK

€774 D4e372 012600 MOV (SP i+ RO :RESTORE RO

E7TS  DNE274 013737 046334 CCl20z Moy 28 TIMENT, 288 THMP2: TEMPORARY COUNT
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CZRJIMBO,RPO4-S & DSKLS CTRLRZ MACYL11l 30(1046) 10-NOV-77 11:48 PAGE l6H4

<oRIMB.Pl2 10-NOV-77 11:09 WRIT LOOP SEG Die2
(¢
o 09WBN02 033777 C01200 132566 1% BIT JUSTMPL ,JdS$"MPO ;IS REQUIRED BIT THERE?
8T o4e410 001021 BNE cs BRQN?H IF YES
627 nglg 2853;7 001202 gE JUSTMP2 ; COUN
6" “o4) N11371 N 55 BRRNCH IF NOT TIME UP
6781 SHéﬁ 013737 {48334 001202 _ MOV 8TIMCNT alSTHPE TEMPORARY COUNT
67 Oub42e6 033777 001200 132542 3§: 1T I8STMPL, JSTMPO ;1S REQUIRED BIT THERE"
6783 0O4643Y 001007 BNE s :BRANCH IF YES
6784 046436 00S337 00le02 DEC JuSTMP2 ‘CO NT
6785 (4442 001371 8NE 33 ;BRANCH IF NOT TIME UF
6786 Qu4bN4M 017737 132526 001126 MOV sTHPU J8SBDDAT REGISTER CONTENTS
5;37 046452 104016 ERROR WRITED ON BIT FRILED TO SET
6788 046484 0CO0002 cs: RTI
6789
6790
Ezgé ] CALL FOR THE ARBOVE WRITLOOP IS
[ ;’
6793 ; MOV JR, JeXs R CONTAINS REGISTER ARDDRESS
g;gg ) - - - HENCE X8 WILL HRVE RBSOLUTE REG. RODR.
£-3p i - - -
ik X WRT
erse x4 ¥ 0 : ABSOLUTE REG QDDRESS UNCER WRIT
£73¢ i . WORD 0 BIT WRITED F
8832 c e :CONTINUE



‘ Pand
1.3
RPOM.S & DSKLS CTRLR2  MACYLL 30(1045, 10-NOV-77 11:48 PAGE 1S
N3V 10-NOV-77 1i:09 WAIT LOOP CEG ClEN

.SBTTL SAVE ROUTINE
:THIS IS R SUBROUTINE TO RERD 8 SA E REGISTERS

:IN THE REGISTER TABLE TO ANY LOCATION
THE CALL IS

: ISR RO, D#SAVFR
5o
?
:NUMBER OF WORDS SAVED
046456 SAVER:
ON6MEN 012001 MOV (RC)+,R1 : FROM
O4e4be 012002 MOV (RO)+.R2 70
Q46470 012003 MOV (RO)+ R3 " NUMBER
puE47e 013122 18: MOV JiR1, (R2)+ snvs REGISTE? CONTENTS
Q46474 005303 DEC R3 : COUN
046476 001375 BNE 18 eannca IF NOT DONE
046506 090200 RTS RO
.SBTTL WRITE CHECK ROUTINE
:THIS IS A SUBROUTINE TO DO WRITE CHECK HERDER AND DATA
:CYLINDER D, TRACK 1, SECTOR 1, KEYS O
: THESE ARE TO SET UP FOR DISKLESS USE ONLY
046510 012737 010000 052650 WRCHHD: MOV sFMT22, d8CYL chxnosn 0 FORMAT 16 BIT WORDS
O4eSie 112737 000005 052653 MOV  s1,98SECOTR+1  ;TRACK=
ON6524 112737 000001 052652 MOVE sl J8SECOTR sscron 1
046532 00S037 0S2654 CLR SaKEY] xsvx 0
046536 005037 052656 CLR SWKEY2 KEY2=0
O46542 (12737 000044 052730 MGV #36. , DAWORD NG OF DATA WORDS
O4ESS0 00S03? 052660 CLR J8X :TH1S 1S A READ OPERATION
O465EN Q04537 (047172 JSR RS, a-cac :G0 TO CALCULATE CRC
046560 0S2EE0 CrL
046562 0S<45S0 WCRZ
: THESE ARE REGULAR SETUPS
046564 004737 045764 JSR PC, INCLDISK :SET UP GENERAL REGISTERS .
:AND CLERR DISK Rscrsrens
O46E70 012777 177730 146152 MOV 8-40. , SRHUWC :36 DATA WORDS 4 HERDER WORDS
046576 012777 016264 146146 MOV sREINYO, SRHBA  :STARTING ADDRESS OF READ BUFFER
B604 112746 009001 MOVB sl,-(SP} :SECTOR=1
O46E10 112766 00000l 00000I MOVB 81 1(5P) :TRACK=1 IN UPPER BYTE
O4EELE 012677 146140 MOV (SP )+ QRHDST .rnncx:x. SECTOR=1 IN RHDST
O4bb22 012777 014000 14ei3e MOV #FMT22'ECT . ORHOF ' : 16 BIT WORDS
tcc CORRECTION INHIBIT BECRUSE
"ECC LOGIC IS NOT CHECKED YET
g4ee30 Q0S077  14E!34 CLR JRHCA : CYL INDER=0
OYeEE4E 213711 (QlEleE MC. JBWRCHDT , 3k} :?Q%TERC ECK HERDER ANC DRTR=S2
H O RwWC



g
4

6857
8

£859
a6l

HB.P12

246652 004737

o4bESE 330207

HB0, RPOM-S & DSKLS CTRLRZ
10-NOv-07 11:09

gsesiC

MRCY1l 3

&

J13

10-NOV=-77 11:48 PAGE
HECK ROUTINE

JSR

PC, 48CCOMHD

166

(WRITE CHECK HEADER AND DRTA
:SAME AS RERD HEADER AND DATR

:RETURN 10 WRITE CHECK TEST

SEG CIeS
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CZRIMB.Ple 10-NGV-77 11:09 WRITE CHECK ROUTINE SEG 016E

6861

gggs .SBTTL COMPRRE ROUTINE

6864 :#THIS IS ROUTIN OMPARE TWO BLOCKS IN MEMORY

6865 :#R] HAS coosugn?H éufr So E

6866 :#R2 HAS TEST DATR aurrsn noones

6867 : #§TMPO HAS PDDRESS OF RETURN ON ERROR TO PRINT HERDER

£868 : #§TMP] HAS ADDRESS OF RETURN ON ERROR TO PRINT DATA

6869 :#R3 HAS NUMBER OF WORDS TO BE COMPARED

gggl : #RY HAS ONE MORE THAN NUMBER OF WORDS TO BE COMPARED

:

65872 046660 COMPAR:

6873 Q4eb72 012001 MOV (RO)+,R1 :ADDRESS OF GOOD DATA BUFFER

6874 046674 012002 MOV (RO)+.R2 :ADDRESS OF TEST DATA BUFFER

6875 0Qu46b76 012003 MOV (RO)+.R3 :NO OF WORDS TO BE COMPARED

6876 046700 012037 O0CIiTE MOV (RO)+. $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), R0 ‘RETURN ON NO ERROR

£879 Q46712 010304 MOV R3, R4 ‘NGO OF WORDS TO BE COMPARED

65880 046714 005204 INC RY

6881 046716 010437 052770 1$: MOY RY, 98ERWORD :FOR ERROR WORD NO

6862 046722 022122 CMP (RIY+, (R2)+ :COMPARE GOOD WITH TEST DR”A

2833 0467249 DO1426 BEG 3s :BRANCH 1F GOOD

6885 (46726 014137 00l1leY MOV -(R1),a#$GDDAT ;GOOD DRTA

6886 046732 014237 001126 MOV -(R2) ' 98$BODAT :BAD DATA

6887 JY46736 160337 082770 SUB R3, 9#ERWORD :ERROR WORD NO.

£888 046742 00S737 O0l1Sled IST JSERFLGS :ANY ERRORS ALREAY THERE

68689 046746 001003 BNE 2s 'BRANCH IF YES

68 046750 004777 132222 JSR PC, aSTMPO 'RETURN TO PRINT HEADER

6891 046754 000802 BR 13 'BRANCH T0 AVOID pnxnrxmc NEXT ERRCR

£892 O467Sh 004777 132216 2%: JSR PC. 3STHPI ‘RETURN TO PRINT DATA

6893 046762 022122 €3 : CMP (RI)+, (R2)+ "UNDO -(R1) AND -~(R2) FOR ERRORS

E894 046764 017746 132150 MOV JSWR, = (SP) 'GET SWLICH ssrrxnc

6835 Q46770 Q42716 177177 BIC 21C600, (SP) KEEP OMBY SWITCH 7 AND 8

EE9% 046774 022726 000200 CMP 8SW07 ., tSP)+ :1S 7 SET AND 8 RESET

6337 047000 001402 BEQ 4§ *BRANCH OUT IF YES

6898 047002 005303 3s: DEC R3 : COUNT

£699 047004 001244 BNE 18 :BRANCH IF ALL NOT DEVICE

£39C D4”00e 4$:

£30. D4T322 00CE00 RTS RO :RETLRN TG MAIN PROGRAM
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CZRJHBO, RPO4-S 6 DSKLS CTRLRE  MARCYLl 30 )
W CHECK DRTAR SEG 017

CIRINB. P12 10-NOvV-77 11:09
gggg .SBTTL WRITE CHECK DATA
6304 :THIS IS R SUBROUTINE TO DO WRITE CHECK CRTA
6305 :CYLINDER 0, TRACK 1, SECTOR 1, KEYS O
Fo08
Vs
gggg : THESE RRE TO SET UP FOR DISKLESS USE ONLY
6910 047022 012737 010000 052650 WRCHDA: MOV #WFMT22, a8CYL :CYLINDER O FORMAT 1& BIT WORCS
6911 047030 112737 000001 052653 MOVB #1,98SECOTR+i  :TRACK=1
6912 047036 112737 00000f 052652 MOVB 81, JWSECOTR :SECTOR=1
5313 047044 00S037 052654 CLR JRKEY1 'KEY1=0
6914 047050 005037 052656 CLR QWKEY2 :KEY2=0
63915 047054 012737 000040 052730 MOV #32.,38DAWORD  :NO OF DATA WORDS
ggig OM7062 005037 052660 CLR X :THIS IS A RERD OPERATION
6318 047066 004537 047172 JSR RS, JuCRC :GO TO CALCULATE CRC
6919 047072 062650 CYL
ggg? 047074 0S4SEQD WCRC
gggg : THESE ARE REGULAR SETUPS
6924 047076 004737 045764 ISR PC, 38CLDISK :SET UP GENERAL REGISTERS
gggg *AND CLERR DISK REGISTERS
6327 0OM7102 012777 177740 145640 MOV 8-32. , IRHWC :36 DATA WORDS 4 HEACER WORDS
6928 047110 Gl12777 016264 145634 MOV sREINYO,JRHBA  :STRRTING ARDDRESS OF RERD SUFFER
6929 0O471]6 112746 000001 MOVE 81,~-(SP} :SECTOR=1
6930 D47i22 112766 000001 000GO! MOV 81 1(SP) :TRACK=1 IN UPPER BYTE
6331 Q47130 0i267?7 145626 MOV (SP)+ . JRHDST :TRACK=1, SECTOR=1 IN RMDST
6932 0471349 012777 014000 145624 MOV sFMT22'ECI, JRHOF :16 B8IT WORDS
£933 :ECC CORRECTION INHIBIT BECAUSE
£934 :ECC LOGIC 1S NOT CHECKED YET
6935 Q047142 005077 145622 cLR JRHCA : CYL INDER=0
£93¢ 047!e0 C13711 015164 MOV J#WRCHEK , 3R1 "WRITE CHECK DATA=50 INTO RHMCS!
£937 0O4T1e4 004737 052510 JSR PC, 98COMAD ‘WRITE CHECK HERDER AND DATA
Eggg :SAME RS RERAD HERDER AND DATA
£94C ON7ITC  0p020T RTS FC :RETURN TO WRITE CHECK TEST



CZRJHBO, RPO4/5-6 DSKLS CTRLRE
10-NOV-77 11:09

CZRIHB. P12

642
6943
6344

o

438
6947
6948
6949
6950
6951
6952
6953
6954
6955
6956
6957
6958
6959
6360
6961
696
696
6364
6365
6966
6967
6968
6369
6970 047172
6971 DON47174
£972 047206
6973 047210
69749 047214
6975 7222
6976 47226
6977 47234
gq;e o«;eqe
£3ad Bu7
6981 047256
698 ve
698 7564
£384 0ON47266
£385 047270
698
£987 047274
6988 047300
£989 (47302
£930 047306
I
,93§
2232 ou;sxq
6932 837353

047228

063702
C32701

032701

15783

1
000+0!

384687
100000

001210
0~0000
100000

000002
100000

MRCY11 30(104&)

001178

001202
001206

10-NOV-

M13

27 11:48 PRGE

CRC GENERRTION ROUTINE
.SBTTL CRC GENERRTION ROUTINE

CRC:

168:

158:

; THIS
HERDEé

e R T °§:§.~,E:I§s°§2c’3§._$§ 5 e

169

‘R2 - THIS HAS BIT °osi710~

iR3 - 7
Rq - T
' §TMP3
; $TMPY
: $STMPS

T HPORQRY

e 8 B11 PRI e Tafietyrmyr o e s

8: B?RSSPER WORD =

16

»

J?IRST boéh? 8N RY

;PUT CRC IN WCRC FOR RERD GCRC FOR WRITE

(RS)+,RO

R1

J8STMPS

4. JaSTMPO

(Rb)+ ansrnpa
g MP2

Thpa SESTMPY

acsrnp

s rnpg

88110 Rl

18
IEITIS,RB
e

R3
Jd#STMPS , R3
8BITIN RI
3s
8BIT1IS,R2
4§

Re

R3,R2
#BIT],RI
W
$8IT1S RY
6%

;GET POINTER TO CYL NO.
:CLEAR WORKING LOCATION

; WORD

COUN
: TEMPORARY NORD STORAGE
?IT COUNT
MPORRRY HORD STORAGE

GET LSB

?E POg?TEO“c" INTO $TMPS
:BRANCH IF POSITION 16 LOW

INTO

TEMPORARY R G TO_TRANSFER CARRY
THIS HAS DATA BIT VALUE D

;GET POSITION 16
;GET POSITION 16

{12 Bh¢

:GET POSITION 2

;§§T Pos1
'

ERQN H *

TION

TION

15

¥0R P0§ITION 16 WITH D

T?ON 2
:BRANCH IF POSITION 2 LOW

HIGH

R ? TH POSITION 2
GIVE C

; 1S POSITION 1S HIGH

F _POSITION 15 LOW

SEG OleB



CZRJHBO, RFO4/5-6 DSKLS CTRLRE
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CZRJHB.

6998
6999

SN NININI NN
O000000000D
DU+ 4 pe st bt Pt Pt P e
OLLDO NN LN

I~NN
000
ronuny
whyr-

pia

047330
047332

047334

047370
047372
047376
047400
047402
047406
04?410
Q47414
Q47420
Q47422
047426
047430
QN TYNY

00S004
060304

006037

00l206

100000
100000

020000
020000

000001

000001
00120e

001176

MARCY1l 30(1046)

cS:
69:

108:

—
ny+—
(1",

[SOY
o %)
AP

N13

10-NOV-?7 11:48 PRGE

CRC GENERATION ROUTINE

CLR RY

RDD R3.R4

ROR JuSTMPY

ROR Rl

TST R3

BMI 7$

BIC 881715, RI

B8R 108

BIS #BIT15,R1

TST R2

BMI 118

BIC #8IT13,R!

BR 128

8IS #BIT13,R1

TST R

BMI 13%

BIC nexro Rl

BR 4%

BIS oexro R1

DEC Ja§THP2

BNE 15§

DEC S TMPO

8NE 168

MOV R1,2(RS)+

RTS RS

170

GET RBOVE
TEST B
BRRNC IF B=1

:SET B IN POSITION 1

SET B IN POSITION 1
TEST C

BRQNCH IF C=1
iGET € IN POSITION 3

;GET C _IN POSITION 3
; TJEST E

:BRANCH IF E=|
iGET £ IN POSITION 16

;GET E IN POSITION b

:BIT COUNTER

:BRANCH IF 16 NOT DONE
: WORD COUN ER

:BRANCH IF 4 NOT DONE

:PUT CRC WHERE DESIRED

SEQ 0169
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CZRJHBO,RPO4-S b DSKLS CTRLR2 MRCY11l 30(1046) 10-NOV-77 11:48 PRGE 171

CZRINB. P12 10-NOV-77 11:09 SIMULATED DISK SETUP SEG 017G
;gsg .SBTTL SIMULATED D:3K SETUP
- Geb :THIS IS A SUBPOUTINE TO SET UP THE SIMULATOR DISK FOR
7027 :CYLINDER O (1& BITS PER WORD)
7026 ; TRACK 1, SECTOR !
=329 ;xevx 1
7030 TKEY2 1
7031 1CRC ruaoucm THE JSR RS, 3%CRC
zggg 1755 WORDS OF 177400
;833 sCALL  JSR PC, 38SETOSK
7036 Q47446 SETDSK :
7037 Q47954 012700 177400 MOV 8177400, RO :DATA IN THE DISK
7038 047960 012701 000+00 MOV #256 . .R] : COUNTER
7039 047464 012702 054566 MOV #D15K RE *START OF SIMULATOR DISK
~ON0 Q47470 010022 18: MOY RO, (R2)+ ‘MOVE IN DRTA
TOM1 047472 00S301 DEC R} *COUNT FOR 256
Te42  O4747N 001375 BNE 13 :BRANCH if 256 NOT COMPLETE
TO43 O0M7476 012701 000021 MOV $17.,R] ,a ECC WORDS, 1 DATR GARP
2044 ;14 _TOLERANCE GAP
704 047502 005022 2s: CLR (R2)+ :CLERR ECC,DATA GAF AND
7046 ' TOLERANCE ' GAP
7047 047504 00S30; DEC k1 : COUNT
gg:g 047506 001375 BNE 2$ ;BRANCH IF NOT COMPLETE
;gg? :NOW SET UP FOR DISKLESS USE
7052 0M47S10 012737 010000 052650 MOV SFMT22, J8CYL :CYLINDER 0 (1% BIT WORCS)
7083 047516 112737 000001 052653 MOVB ¢1,385ECOTR+1  ; TRACK=1
7064 047524 112737 000001 0S2652 MOVE 81 J#SECOTR ISECTOR=1
7065 (047532 012737 000001 052654 MOV cx aoxevx s KEY1=1
70S6 O47S4C 012737 0000CI 0%2656 MOV S8KEYZ KEY2=1
7067 047546 013737 000400 0828730 MOV csé 98DAWORD  :NO. OF DRTA WORDS
7068 047554 DOYS37 047172 JSR 94CRC :G0 70 CQL»UL&TE SRC
7059 0ON7560 052650 CYL 'FIRET CRC
7060 047562 (54550 JCRC TPUT CQLCULRTED CRC
*”ex 047E72 000207 RTS FC



CZRJHBO,RPO4-S & DSKLS CTRLRZ
10-NOV-77 11:09

CoRINB. #1312

~063
064
2365
=066
c067
~068
069
=00
071

33
D@ U LW

SN INING

7098

R T o CaBIRAZERORE

NN NN NN NN NN CINN N ININ NN
] S O e S N e e el ol ol S P Dy Syt

047676
047702

047706

8:771

Q47720
Q47724

004737
5737
1034

00S737

00101¢

015132
000004
Q4S7b4
001210
145132

00000!

145106
145070

145066
0S2660

014000

0lsi24
0Sesl10

OH4EHEY
015124

052e60

MRCY11 30(1046)
CHECK HCE ROUTINE

015132

145070

HCCRCE:

Cl4

10-NCV-77 11:48 PAGE 172

.SBTTL CHECK HCE ROUTINE

(B1F 43

: COM

: ¢

' S

: T

: -N.

: B

: X

; H

MOV RO ,aoPCan
sy oH,Snch?

Js PC.a8CLDISK
MOV (RO) , 388 TMPS
MOV (RO)i,anl
MOV (RO)+ . dRHCA
MOVB (RB)+,-(SP)
TSTB (RO)+

MOVB (RO)+, 1(SP)
7578 (RO)+

MOV (SP)+, dRHDST
MOV (RO)+ . SRHWC
MOV (RQ) +, IRHBA
MOV (RO)+. 34X
MOV SFMT22'ECI, JRHOF
CLR JI8ERFLGS

JSR PC, a8COMHD

"aNB"CRE ' ERROR

; CALL JSR RO, asHCCRCE

gH;Ck HERDER COMPRRE ERROR

COHHRND RSR? HEQDER ANDC DATA

CYLINDER

:SECTOR

; TRACK

:WORD C

: RHBA ?EFF R _START
1=WRI O0=RERD

;H=1 HERDER CHECK H=0 CRC CHECK

SRVE PC OF JSR*Q

ET PC 8F g

NIT AND SETUP GENERAL REG.
SQVE COMMAND

COHHQNE
CELIND R

UP DATE RO

TRACK

UPDRTE RO

: TRACK _SECTOR

INO. OF DATA_WORDS +4 HERDER
: IF A _READ HEADER AND DATA
RTING RDDRESS OF BUFFER

;5TA

;X=0 R R AND DATA

%=1 LATYe DATA
& BITS PER WORD

C CORRECTION INHIBIT

EAR ERROR FLAG

'connnno

'ST
£

; JF_THE PROGRAM COMES BACK HERE WITHOUT ;RROR PRINTOUTS

:FROM THE “COMHD™ ROUTINE THRT MERNS SEC
‘FIRST SYNC, HERDER, WERDER CRC, MERDER GAP nno
svnc ?YTE HAVE GONE BY AND SYNES WERE CORRECTLY

REER AND DATA ARE TO BE CHECKED.

JSR PC. 38PUTREG : SAVE REGISTERS
15T auiancs : ANY ?RS ngnsnov THERE
BNE ! BRANCH

TSY J8X : 1S THIS READ

BNE 3s :IF A WRITE DATA BRANCH
.NOW THE RERD BUFFER WILL BE CHECKED

"HEADER SHOULD BE COMPLETELY RERD RS WRITTEN

‘NG DATR WORDS SHOULD BE RERD

iREINTO BUFFER HARS BEEN FILLED WITH O _ .

'WRFROM BUFFER HRS BEEN FILLED WITH EXPEZTED ORTR

SEG 0171
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00121C

gollce
001128
045530
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10-NQV-77 11:498 PRGE 173

CHECK HCE ROUTINE

18:
4 ¥

38:

4§
S8

10%:

JSR RO, J#COMPAR ; CHECK
WRFROM :GOOD DATA
REINTO TEST BUFFLR
2Sk. Y HERDER 252 DATA
18 RETURN PCINT FOR ERROR HEARDER
23 :RETURN POINT FOR ERROR DATA
10% : RETURN FOR GOOD COMPARISULN
ERROR & RERO NEXT ERROR S
RIS PC ETURN TO COHPQRISON SUBROUT INE
ERROR S NORD THRU 4 ARE

: HEADER JORDS

AND HENCE
:SHOULD BE READ AS WRITTEN ON
:DISK, WORD NOS. S ONWRRDS
:SHOULD NOT BE RERD RAND HENCE
'READ INTO BUFFER
:SHOULD BE UNCHANGED

RTS PC "RETURN TO COMPARISON
8R 10% : JUMP OUT
:NOW THE DISK WILL BE CHECKED
:NO DATA SHOULD BE WRITTEN
:REINTO BUFFER 4AS BEEN FILLED WITH EXPECTED OARTR
:CISK HRS BEEN FILLED WITH 177400
:WRFROM HAS BEEN FILLED hITH 125252
JSR RO, 34COMPAP : CHECK
RE INTO cooo DATA BUFFER
Séé“ ' TEST BUFFER
48 :RETURN POINT FOR ERROR HERDER
c§ *RETURN POINT FOR ERROR DATA
10% :RETURN POINT FOR GOOD COMPARISCN
ERROR 4 ‘READ NEXT ERROR 5
RTS PC RETURN TO COMPRRISON SUBROUTINE
ERROR G :WORD NO ARE ALL DATA
:WORDS THE SHOULD NOT
:HAVE BEEN CHANGED BY THE
*WRITE COMMAND
RTS PC 'RETURN TO COMPARRISON SUBROUTINE
TST (RO)+ *1S THIS A HCRC ON HCE CHECK"
BEQ 6$ : BRANCH rr HMCRC
CHMP 872, I8STMPS ;1S THIS A Rsno COMMAND
BEG 118’ :BRANCH IF YE
MOV JRHER], 9$BDDART : TEST DARTA
CMP sHCE , 98SBDDRT  :ONLY HEADER COMPARE BIT”
.SHOULO BE SET
BEQ 4 ) :BRANCH IF GOOD
MOV JSRHER] , 98REGARDR REGISTER ADDRESS RHER!
MOY sHCE, 988GDDAT ;500D
ERRCR 27 nrren nn ERROR ON THE
*HEADER ONLY HCE SHOULD
BR d 3 ‘8E SET
MG IRHER], 3#SEDDAT ;TEST DATA

cEG 0172
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CZRIHB. P12 10-NOV-77 11:09 HECK HCE ROUTINE SEG 0173
~17S 0S0070 02273T 100200 001126 CMP #0CK ! HCE , d#SBDDRT . ONLY HEADER COMPARE BIT?
176 :SHOULD BE SET
~177 'DCK IS SET BECAUSE ECC 1S NOT REAC
T178 0S0076 001451 BEG 73 :BRANCH IF GOOD
7179 060100 013737 014760 045530 MOV J8RHER] , J8REGADR' ;REGISTER ABDRESS RMER]
~180 060106 012737 100200 0G1124 MOV #DCK'HCE , 3#SGDDAT .GOOD DATA
7181 0S0114 108027 ERROR 27 :AFTER AN ERROR ON THE
7182 :HEADER ONLY HCE SHOULD
7183 050116 00Q441 B8R 78 :BE SET
7184 050120 022737 000072 001210 68: CMP 872, 38STMPS :1S THIS A READ COMMAND?
~185 050126 001417 BEQ 12$ :BRANCH IF A READ

186 050130 017737 144624 001126 MOV JRHER1, a¥$BDDAT : TEST DRTA
7187 0S0136 022737 0DOON00 001126 CMP $HCRC, a8$BDDAT :ONLY CRC ERROR SHOULD BE THERE
7188 050144 001426 BEQ 7s
~189 050146 013737 014760 045530 MOV J¥RHER!, 98REGADR :REG. RDDR = RHER1
7190 050154 012737 000400 001124 MOV SHCRC, 9#SGODAT ;800D DATA
T191 0S0162 104027 ERROR 27 :AFTER A CRC ERROR ONLY CRC
7192 :SHOULD BE SET
7193 DSOle4 000416 BR 7$ :BRANCH OUT
zigg 050166 017737 144566 001126 12%: MOV JRHER1, 988BDDAT : TEST DATA
'4
7196 0S0174 022737 100400 001126 CMP 8DCK ' HCRC, 388BDDAT; HCRC AND DCK SHOULD BE SE”
7197 DK 1S SET BECAUSE ECC IS NOT READ
7198 0S0202 001407 BEG 7% :BRANCH IF GOOD
7199 050204 012737 100400 001124 MOV #DCK ! HCRC, 9#$GDDAT: GOOD DRTA
7200 0S0212 013737 014760 045530 MOV JSRHER] , 9 MREGADR: FAILING REGISTER RHERI
~201 080220 104027 ERROR 27 *RFTER A CRC ERROR ON A RERD
7202 :DCK AND HCRC SHOULD BE SET
7203 ‘OCK 1S SET BECAUSE ECC IS NCT REAC
7204 0S0222 000200 L ¥ RTS RO 'RETURN TC MAIN TEST
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050224
050230

050236
0S0244
0S0ese
050260
050266
050274
0S0300

050306
0SQ31y4
0SC322
080326
SEC334
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013777

012777
012777
012777
052777
012777
005077
012737

0127?77
052777
004137
00cooo
3002C7

11:09

01s172

177766
015220
000010
000010
010000
144470
000001

000001
000001
0Se71e

MACYLl1l 30¢(
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144520

144504
144500
144502
144966
144472

050326

144462
144434

l
I
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B) 10-NOV-77 1]1:48 PAGE 175
WRT HERDER & DATR ROUTINE

.SBTTL EXIT WRT HERDER 8 DATA ROUTINE

:THIS IS A SUBROUTIMNE TO LEAVE AT THE MIODLE GF
‘A WRITE HERDER AND DATA COMMAND
;1T TRYS 7O GET SECTOR 10, TRACK O, CYLINDER O
:BUT COMES OUT RFTER ONE SECTOR
: THE COMMAND 0S JSR PC, @#MIDOLE

o4
7

‘BRI IS SET
MIODLE :
MOV 8WRIFOR, JRHCS]1 ;WRITE HERDER AND DATA=zH2
:IN RHCSI
MOV $-10. , JRHWC :10 WORDS
MOV sWRFROM, RHBA  :BUS ADDRESS=WRFROM
MOV 810, JRHOST :DESIRED TRACK=0 SECTOR=10
8IS #BR}, JRHCS2 :BUS ADDRESS INCREMENT INHIBIT
MOV 8FMTE2, ARHOF :FORMART 16 BIT WORDS
CLR JRHCA : CYL INDER=0
MOV 8l,a8MID :SECTOR 1S SET TO 1 SO THAT
‘WE CAN GET OUT AT THE
:MIDDLE OF AN OPERATION
:LOOKING FOR SECTOR 10
MOV #0MD . IRHMR :GET DIAGNOSTIC MODE
BIS 8GO, JRHCS ] :GO TO RHCS! WITH &2
JSR R1, J8SEARCH
MID: LWORC 0 . SECTOR
ETS P2

SEG 2174
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CSRIMB.B12  T10-NOV-TT 11:09 EXIT WRT HEADER 8 DATA ROUTINE SEG 017%
7232
£e33 .SBTTL JAM CURRENT CYLINDER ROUTINE
7235 3THIS SUBROUTINE WILL CHANGE THE CURRENT CYLINDER REGISTER
~236 :#THIS 1S DONE BY GIVING A SEEK COMMAND THEN AN INIT
CED ; #WHICH WILL LORD THE CURRENT CYLINDER WITH THE DESIRED CYLINDER VALUE
7239 »anL 1S:
240 : JSR RO, 38MAKEC YL
ra4l ‘e XC ;DESIRED VALUE OF CURRENT CYLINGER
7243 050336 MAKECYL :
244 050340 010037 015132 MOV RO, 38PCJISR ;PC OF JSR+4
T34 0S0344 162737 000009 015132 Sy #4’ JsPCJSR :SAVE PC OF JSR
7246 050352 012005 MOV (RO)+, RS 'GETTING READY 7O FILL DESIREC CYLINDER
7247 050354 010577 144410 MOV RS anhcn ‘FILL DESIRED CYLINDER REGISTER
248 080360 005077 144376 CLR JRAHDS 'MAKE SURE DESIRED SECTOR TRACK IS5 NO™ ILLEGHL
7249 050364 013777 015200 144364 MGV S8SEECOM, JRHCS1 LFILL SEEK CORMAND
~250 050372 (12777 000001 144376 MOV 80MD, JRHAR :SET_DIAGNOSTIC MODE
7261 050400 052777 000001 144350 BIS GO, ORHCS 1 :GO TO SEEK
7282 050406 000240 NOP ;ALLOW TIME FOR SEEK TO HANG UP
7263 050410 000240 NOP ‘ALLOW TIME FOR SEEK TO HANG UP
7254 050412 000240 NOP ALLOW TIME FOR SEEK TO HANG UP
7255 0SQ414 000240 NOP ; ALLOW TIME FOR SEEK TO HANG UP
7256 050416 004737 0D4S76 JSR PC, 38CLDISK iGIVE INIT
7257 050422 017737 149366 001126 MOV JRHCC, S#SBDDAT  ; TEST DATA
7258 050430 020537 00ilee CHP RS, 98$BDDAT ; COMPARE CURRENT CYL INDER
~259 050434 0014906 BEQ 13 :BRANCH_IF_GOQD
260 050436 010537 001124 MOV A2 2uSGDDAT ;GOOD_VALUE OF RHCC
7261 050442 013737 015014 045530 MOV IBRHCC, ISREGADR ;FAILING REGISTER ADDRESS .
~262 DEQ4S0 104030 ERROR 30  CURRENT CYLINDER DOES NOT MATCH DESIREC CYLINCER
=262 'REGISTER AFTER A SEEK ANC AN INIT
ZES 05042 18:
Tges 05044 00022 RTS RO
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JAM CURRENT CYLINDER ROUTINE

.SBTTL ECC GENERARTION AND COMPARISON ROUTINE

: #THIS SUBROUTINE GENERRTES AND TESTS ECC

:#CALL

U= b= 0 b bom e e B e 0= O 0D YU £ W MY

mmmmmMmmmmmmmmmmmmmmmmmmmmmiammmmm
-0V NN LEWhu—0

Wwwrnyrrenhronrf

et et Pt Pt D0t -t Dt Dt Bt D P8 0t O P08 Dt Dl 54 Bt Dt Dt 58 4 & 4t d D bt
nN—O0WVONONILW

VOV DDV VUV VOV VUTUVUVV VOOV VDUV OUVUDIVDOUVD

ECDRTA:

GECCL:

GECCe:

TSECCG:

NCOCE:

JSR PC,ECTEST

=100000
=40000

388ES.

ll f_ RHO

III

F
F
0
R
)
R
F
F

.l
; 1
i N-

RT

A BIT FOR ECC
ALL ONES THEN _CURRENT BIT IS A ONE
ZERO THEN CURRENT BIT IS A ZERO

ORDER ECC WORD 70 BE GENERATED HERE

H ORDER ECC WORD TO BE GENERRTED HERE

v
4

177777 GENERATE AND TEST ECC FOR_THI
0 DO NOT GENERRTE WNC TEST ECC FOR 7

CODE WORD

(VR100]

BIT

Iuwn

)

SEG J17¢
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050502
050504
053506
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Qscsie

0s0seLl

050562
0S056H4
Cs0570

050572
0S0S74
0S0S7¢
050600
0s0602

(OO0
tnenen

GeC
oe0
ae.

e Lo
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000000
000000
010041

000000

000000

000000

00000 000
00000 »—Le-
O OO
LNO0ON W N
oo00L£ 000D
OO0~ O

000
Oun—
o
= 3

[ lqulm]
[EU N A

050460
050462
05045k

137277
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ECC GENERATION AND COMPARRISON ROUTINE

NCOUNT: 0 : TEMPORARY N CO
POSITI: O __ :POSITION REGIS
HARDER: “125. *HARD ERROR COU
;TRUE COUNT IS
:DONE ONE STAGE
DRTENV: O
:MAX FOR WRITE
) ‘MAX FOR RERD
Z2C0DE: O :LERDING 2E
:THIS IS SHUT
i IN ENRBLED
sHAX COUNT 18
HADTMP: O
P3: 0
Ple: 0
Pee: 0
PoY: 0
ECTEST:
MOV I8GECC, Rl
MOV J8GECC2 R2
TST JNECDOATA
BEQ 2$
:1IF CARRY IS NOT zsno THEN D=1
: INVERT x32 10 GIVE RO
is: MOV
BIS I?CPIE32.R3
COM R3
MOV R3,R0
BR 3¢
:1F CARRY 1S ZERO TMEN D=C
' X32 BECOMES RO
28: MCV R! R3
BIC stlP1F32.R3
MOV R3, RO
38 CLC
ROR RO
ROR RO
3 RO
EQ 108
: INVERT x2
MOV R3
BIS st PIE2,R3
CoM R

1128 8UT RC COHPQPES ARE
RATER SO 4

iDATA_ENVELOPE FOR TYPE OUT

IS 4096

AD IS 4128

ROS ENVELOPE FOR_TYPE 0QUT
OFF WHEN POSITION COUNTER

: TEMPORARY HARD ERROR COUNT

;ECC1 WORD

;ECC2 WORD

; 1S CURRENT BIT R _ONE

; BRANCH IF CURRENT DARTA D=0

;BRANCH IF PRC=0

SEQ C177
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SRINB.PL2 T10-NGV-T711-09 ECC GENERRTION AND COMPRRISON ROUTINE
T379 QSOe1M C1033" 050504 MOV R3,28P3
£380 050620 G0BE37 L0504 ASR SuP3
4
- 382 : INVERT X11
7383
=384
~385 0QS0624 010203 MOV R2,R3
-386 0S0626 0S2703 177737 BIS 0tlPIELL,R3
-38° (0632 005103 COM R3
388 050634 010337 050506 MOV R3,d8P12
;ggg 0S0p40 006237 050506 ASR ssP]2
=331 : INVERT x21
7293 p50644 010103 MOV R1,R3
7394 050646 052703 173777 BIS stlPIE2L,R3
~395 050652 005103 COM R3
~39% 05054 010337 050510 MOV R3, 38P22
7337 050660 00B237 050510 ASR asb22
7339 : INVERT x23
T401 0S0e64 010103 MOV R1,R3
T402 050666 082703 176777 BIS stlPIE23,R3
403 0S0e~2 005103 COM R3
7434 050674 Q10337 050512 MOV Q3, dsP24
7405 050700 006237 050512 ASR IEDY
7437 :NCGW THAT RO FOR FSITION |
436 : P3 FOR POSITION 3
TH09 ; P12 FOR POSITION 12
T4iC ; P22 FOR POSITION 22
Tull ; PS4 FOR POSITION 24
7412 {ARE KNOWN THE ROTATE WILL BE DONE WND
7a13 : THESE BITS JAMED IN
~41S  0SC704 006002 ROR R2
7416 050706 006001 ROR Rl
7417 050710 0S3700 050504 BIS 28P3, RO
7418 050714 0537C0 050506 B:S JsP12 RO
7419 050720 Q42702 120020 BIC sPIELIPIE3!PIEL2, R2
5420 0507e4 050002 BIS RO, R2
74c2 0S0726 00S000 CLR RO
74g3 050730 0S3700 0S0S:0 BIS asP22, RO
T424 080734 053700 080612 BIS 3P4, RO
7425 0SC740 Q42701 002400 BI¢ SPIE22!'PIERY, R
7426 0SC744 0S0001 1S RQ,RI
;zgg 0SC74&  DOOYO4 B 124
c
7429 ; THE_PROGRAM COMES HERE IF RO=0
7435 150 AFTER ROTATE RO GETS PUT INTO POSITION 1
/ -
722 QJSC?S2  J0e00E 108: ROR R2
7423 CECTES QUEIC] FCR RI
T4 OECTEW 04272 10C0CC BIC sPIEL R2
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gsav60
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0S0774

0s10se

051054
0S1060

0S1062
107¢

DO“

1

032777
00100S
032777
001401
00042l

010146
042716
0eee7?
001404

00473

001403

004737
10403¢

000207

CTRLRe
? 11:09

QS0460
csasee
0S0464

000400
000100

174Q00
143756

045464

0sgo47e

o4S4ey

MARCY1l

130134
130124
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K14

30(1046) 10-NOV-?7 11:48 PAGE 180
ECC GENERATION AND COMPRRISON ROUTINE
12%: MOV R1,a#GECC! :SAVE ECCI
MOV R2 . J8GECC2 :SAVE ECC2
TST astsSECCE 115 HARDWARE T0O BE CMECKED
'IF =1777777 TEST HARDWARE
'IF = 0 DO NOT TEST HARDWARE
BEQ 148 :BRANCH IF WARDWARE NOT TO BE CHECKED
: ®CHECK HARDWARE
BIT #5UE, ASKR ;1S SWITCH 8 SET
BNE 15§ "BRANCH IF SWB IS SET
BIT #SW6 , ISWR ‘1S SWITCH b SET
BEG 158 :BRANCH IF SWe IS NOT SET
BR 148 :IF SWITCH B IS nor SET AND
"SWITCH 6 IS SET THEN
‘DO NOT DO COMPARRES
15%: MOV R1,-(SP) :GOOD PATTERN REGISTER
BIZ 81724000, (SP) :GET ONLY PATTERN BITS
CMP (SP)+, JRHEC2 : COMPARE PRTTERN REGISTER
BEQ 13 :BRANCH IF GOOD
-T0 SAVE TIME
Ysr PC,d8PUTREG :SAVE REGISTERS
ERROR  35' : PRTTERN REGISTER IN 11 BITS IN ERFCR
BR 14% :BRANCH OUT
138: CMP alPOSITI.aRHECI : COMPARE POISTION REGISTER
BEQ 4s :BRANCH IF GOOD
- T0 snvs TIME
YSr PC, d8PUTREG : SAVE REGISTERS
ERROR 35’ :POSITION REGISTER IN ERROR
:»DATA ENVLOP* GIVES NUMBER OF CLOCK
'PULSES FROM BEGINING OF COMMANC
THRT IS THE CLOCKS IN THE R/W DATA FIELD ENVELJPE
'IN A WRITE THERE ARE 10000 OCTAL CLOCKS
IN READ THERE ARE 10040 OCTAL CLOCKS
:"N-CODE ZEROS™ GIVE THE NUHBER OF CLOCKS
; GIVEN FOR THE LEADING zenos FIELD
:MAX COUNT IS 113713 0CTA
-"cooo POSITION" GIVES NUMBER OF CLOCKS L
E%EEN AFTER LEADING ZERQOS WHICH IS FOR THE DR™R
:MAX COUNT IS 1004C OR 10041 OCTAL
148
RTS PC
.SBTTL ECC GENERATION CONTROL ROUTINE
: #THIS SUBROUTINE WILL CONTROL THE ECC GENERATION ROUTINE
: #FOR_ ERROR connscr:on PROCESS
#CALL an PC, 98ECORR
- .EkPECTED POSITION REGISTER WHEN CORRECTION IS COMPLETE

SEC 2179
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CIRINB. P2 10-NOV-77 11:09 ECC GENERATION CONTROL ROUTINE SEG 01E0

~4q]

::gg 0S1100 000000 ERPOS: O :POSITION REG. WHEN CORRECTION IS COMPLETE

~33e

~y

7486 051102 010037 015132 ECORR: MOV RO, 38PCJSR :SAVE PC OF JSR + 4

7497 (0S1106 162737 000004 015132 SuUB 84’ JuPCJISR :SavE PC OF JSR

7498 (061114 012037 0SI100 MOV (RO)+,J8ERPOS  :GET POSITION REG. WHEN CORRECTION IS COMPLETE

T499 0Sl122 013701 GB147? MOV J8RHMR R1 "MAIMTENANCE REGISTER

7500 051126 O0l27il 000201 MOV #7MD, aR 1 *SET DIAGNOSTIC MODE BIT

3285 05i132 005037 0S04S6 CLR 3:£CHATA {ECC DATA IS ZERO

8

7505 0S1136 00S737 050472 18: 157 J8POSITI ;18 sorrunns POSITION NON ZERC

7606 0S1142 001007 BNE -1 'BRANCH IF N-CODE S COMPLETE

7507 061144 005337 050470 DEC JSNCOUNT :DECREMENT N-CODE

508 051150 001001 8NE 68 :BRANCH IF N-CODE IS NOT COMPLETE

~509 051152 000403 B8R -1 3 :BRANCH RS N-CODE 1S COMPLETE

7510 0S1154 005237 050S00 6%$: INC 982CODE INCREHENT CLOCKS GIVEN FOR LERDING ZEROS

7811 O0Si16C 000420 8R 3s BRANCH AS N-CODE IS NOT COMPLETE

7612 co T0 GIVE CLOCK AND TEST ECC

~S13 0S1le2 005237 050472 2s: INC J8POSITI : INCREMENT SOF TWARE POSITION

7614 051166 023737 051100 050472 CMP S8ERPOS, 38POSITI; HAVE ENOUGH CLOCKS BEEN GIVEN TO DETECT ERROR

€15 051124 103012 BHIS 3$ BRANCH IF MORE CLOCKS TO BE GIVEN

»€16 051176 023737 050502 050472 CMP JBHADTMP, 38P0SITE: HAVE ENOUGH CLOCKS BEEN GIVEN FOR HARG ERROR

?€1? ?H T IS HAVE 4128 MORE CLOCKS BEEN GIVEN

7£18 0S1204 001415 BEQ S$ {BRANCH IF YES

7€:19 051206 032711 000400 axr 82ER, dR1 :CHECK ZERO DETECT BIT IN RHMR

7620 0S1212 001016 BNE 4s :BRANCH IS ZER SET

7521 T0 SAVE TIME

7822 0S1214 004737 0ONS4&Y YR PC, J8PUTREG sSAVE REGISTERS

7623 051220 104034 ERROR 34’ :ZERC DETECT BIT NOT HIGH

7624 IWHEN 21 BITS IN ECC 32 BIT REGISTER IS 10

5258

7627 0Sl1222 0S271) 000002 3s: BIS SMCLK, JR 1 :SET CLOCK

7€28 051226 042711 000032 BIc sMCLK ' aR1 :CLERR CLOCK

7529 051232 004737 0S0SIN JSR PC, astCTEST :G0 TO GENERATE AND TEST ECC

;55? 061236 000737 B8R 18’ I CONTINUE

7632 : THIS EXTRA CLOCK IS TO BRING ECH HIGH i

;ggg :AFTER THIS CLOCK POSITION REGISTER MRY BE 10040 OR 10041 OCTAL

?€35 (051240 02711 060002 c§: BIS sMCLK, JR 1 :SET CLOCK

z§§g OEi24s 042711 000002 BIC sMCLK ) JR1 :CLERR CLOCK

7638 051250 4§ :

76239 0E12S52 000200 RTS RO
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CZRINGB. P12 10-NOV-77 1i:08 SOF TWARE DISK DATA ECC GEN. ROUTINE SEG C181
EE:? .SBTTL SOFTWRRE DISK DATA ECC GEN. ROUTINE
'd
PE42 ; #THIS SUBROUTINE GENERRTES THE ECC FOR WHAT IS ON DISK AND INSERTS THEM
;533 :#ON LOCATIONS "DISK+1000" AND "DISk+1002"
ggws 1254 FILLEC ’
2243 8?15?0 005037 050472 " CLR 8POSITI ;CLEAR POSITION
7548 051279 005037 0460 CLR J8GECC! 'CLERR GECCI
;gqq 05{300 095937 053362 ch ancsgce CL12¥ R 70 DRTR FOR EC NERATION
[ ]
7581 821350 81§7B§ 830438 MOV Bég 5 COUNTER F8R Nunssg oF Sa?ﬁ é
7862 061314 012703 000020 qs MOV 8l6G. ha couursn FOR NUMBER OF BITS PEP WORD
76583 061320 012104 MOV (R1)$,RY :DATA IN RY
7554 051322 006004 108: ROR RY4 :GET ONE DRTAR BIT IN CARRRY
7656 051324 103004 BCC 118 "BRANCH IF DATA BIT 1S ZERO
7656 ggxses 012737 177777 0S04S6 MOV 8-1,38ECDARTA "ECC DRTA BIT IS A ONE
~557? 1334 000402 BR 12§ :BRANCH TO GENERATE ECC
£ B oy g CH
;253 831345 5303 ) 5Ec RS' fSEann&ﬁT BIT csunr
7S61 061350 001364 BNE 108 :BRANCH IF 16 BITS NOT DONE
7562 061352 005302 DEC R2 oecnsnenr WORD COUN
~563 851 G4 805957 BNE 9¢ E F ag? WORDS NOT DONE
7564 0613856 013737 050460 055566 MOV JuGECC], a8 DISK+(SEg. §a> NSERT ECC1 ON DI
~S6S 0S1364 013737 050462 065570 MOV a:osc 2. 98015k +<257. %2, : INSERT ECC2 ON DISK
TSeb 0Ei406 000207 RTS



CZRJIMHBO, RPO4/5-6 DSKLS CTRLRZ
10-NOV-77 11:09

CZRIHB. P12
TS67
7568
7569
»570
7571
7672
7673 0S1410
7574 051470
7575 051479
7576 051556
7677 051582
7678 051564
7679 051570
7580 051574
7681 051602
7682 051606
7583 0S1610
7684 051614
7585 051620
7686 051622
7687 051624
7588 0S1672
7589 051676
7590 0S200M
7591
7692 052054
7693
7594 052124
7595 0621
7596 052350
7697 0S2354
7538 052370
7699 052374
7600 052454
7601
7602
7603
7E04
7£05
7606
7607
7608 052460
7609 052462
7610 052466
7611 052472
7612 052474
7613 052500
7614 057502
7615 052504
/
t
1

O
[,

B2F-20K
W= N—= (N~ MY

225

Qe
1L
£
o

£NEWEL
TIE3s
RERER

Q00O O—0O~=00r -0
o
—
w
~N

OO0 O

on
bt )
why
NGO

000000
004737
013712
005714
032712
001401
000773
000772

0147586
060346
014746
000026
052374
014756

000000
014756

014744
314798
014744
000200
017356
0S1I410

04S764
052460

010000

N14

MACY11 30(1046) 10-NOV-77 11:48 PRGE 183

000004

SOFTWARE DISK DRTR ECC GEN. ROUTINE

.SBTTL RH BRSE ADDRESS CHRANGE ROUTINE

‘% THIS ROUTINE WILL ALLOW THE CHANGE OF THE BASE
L x ADDRESS FROM 176700 TO ANY TYPED VALUE
BASECH:
¢$goc J8RHCS1,-(SP)  ;GET RERDY TO TYPE OLD BARSE
gggCT PC, 38STKINT :INITIALIZE THE TTY KEYBORRD
MOV #RHDB, RO :GET STARTING ADDRESS OF REGISTERS
MOV 822, . Rl :NUMBER OF REGISTERS
MOV sQ0TIMO, sy :SET UP TO TEST THIS ADDRESS
CMP ISP, JWRACS ] :NEW CSR?
BEQ 18 iNO, THE OLD OMNE WAS RETYPED
TST J0(sP) :ACLESS THE NEW RDDRESS
SUB J#RHCS], aSP ‘GET THE RDDRESS OFFSET
2§ : ADD 9SP, (ROY+ :AND PLUG IT IN
DEC R1 :ONE LESS RDDRESS TO CHANGE
BNE EL :BJT DO SOME MORE
18: ?egoc J8RPVEC,-(SP)  :GET READY TO TYPE OLD VECTOR ADDRESS
RDOCT
MOV (GP)+,d8RPVEC  ;SETUP VECTOR ADDRESS
MOV dskC81, -(SP)
TYPOC
MOV J8RPVEC, - (SP)
TYPOC
MOV 8RR, - (SP)
TYPOC
IMP J8BEGIN :ALL DONE, NOW START OVER!
ADTIMO: CMP (SPY+. (SP)+
IMP JUBASECH

;#THIS IS R LITTLE ROUTINE THAT TESTS NED BIT 11 IN RHCSZ2

; ¥THIS LOOPS HERE FOR EVER
;#70 BE USED ONLY IF DRIVES PRESENT LOOKING AT NED DOES NOT RGREE

;#WITH WHAT IS REALY THERE

ERUNIT: O sUNIT UNDER MRNUAL TEST
ERSTART: JSR PC, J8CLDISK 'SET GENERAL REG.
MOV JRERUNIT, JR2 *SELECT UNIT
18: TST JRY :TEST RHERI
BIT #NED, R2 :TEST NED
BEQ 2% :BRANCH IF GOOD
BR 1 :NED NOT SET
2%: B8R 13 :NEC SET

SEG Ol&e
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PDH/S & DSKLS CTRLRB MARCYLl 30(1046
11:09 OI )

B1S

?OV =77 11:*8 PRGE 184

SK ON

L DISK SIMULATION
HERDER AND DRATA COMHQND FILL THE FOLLOWING
7
J¥WKEY1= W ¥

A
Y IN?ER 70 B 15K
EEC OR RN §RQCK TO BE ON DISK
; #WKEYR= H K

Yl T0 BF ON DISK
Y2 _TO BE ON DISK

; #FNWORD= NO OF DATA WORDS TO BE WRITTEN ON CISK

lTHE COMMAND THEN IS  JSR PC,COMWHD

;#IN R HR*T
iHCLY:HI H
lHSECTR W

COMMAND FILL THE FOLLOWING
ER TO BE FOUND ON DISK

CTOR AND TRRCK TQ BE FOUND ON DISK
JO BE FOUND ON DISK
; EYe TO BE FOUND Off DISK

; #X= ] HUST BE ONE

: ¥NOWORD= WITH NUMBER OF DATA WORDS TO BE WRITTEN

i #THE COMMAND THEN IS JSKR PC,COMHO

INDER TO BE FOUND ON DISK

€ 70 BE FOUND ON CISK

iDQHORD' WITH NUMBER OF WORDS Tu BE FOUND ON DISK
0 MUST BE ZERG

!?HE COMMAND THEN IS JSR PC,COMHD

““**‘***

-'N A READ DATA COMMAND FI_L THE FOLLONING
-#CYL= WITH CYLINDER TO BE FOUND ON DISK

: #SECOTR= WITH SECTOR ANC TRACK TO BE FOUNC ON DISk
:#KEYl= WITH KEYI 1O BE FOUND ON DISK

:#KEY2=WITH KEY2 TO BE FOUND ON DISK

: #DAWORD= KITH NUMBER OF WORDS 10 BE FOUND CN DISk
l X=0 MUST Be ZERO

.?HE COMMAND THEN IS JSR PC, COMHD

SEG 0183
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CZRJHBC, RPO4 5.6 DSKLS CTRLREZ MACYLL 38(10‘46) 10=-NOV-?7 11:48 PRGE 185

CZRIMB.#12°  T18-NOV-7711:09 1SK SIMULATIGH SEC 01eu

669

767

7671

&7

7673

6T

767 . ¢WRITE DATA COMMAND

zg;’ :#0R READ COMMAND, I.E DATR ONLY, OR HERDER AND DRTA

2678

7679

2887

2283 . #THIS SUBROUTINE 1S THE FIRST IN R SERIES OF NESTED SUBRCUTINES

76849 :#IT ISSUES DIAGNOSTIC MODE, AND EXTRR DIAGNOSTIC INDEX, RNC THE

ZESE :#'G0" BIT

7687 :#]T THEN CALLS THREE CTHER SUBROUTINES, WHICH IN TURH CALL

7eaa i #0THER SUBROUTINES. THE SUBROUTINES CALLED HERE ARE:

4

~690 Y SEARCH : ISSUES SECTOR CLOCKS TO SET SECTOR FOUND FLOF

~691 ! % ROMERD *RERDS THE SECTOR HERDER

7692 e WRDATA *WRITES THE SECTOR DATA (WRITE OPERATION)

3333 Lo REDATA "READS THE SECTOR GCATA (READ GPERATION)

7695

7696

7£97

7698

?699 [0S2506 000000 RUNCTR: .WORD O

?700 352810 011637 015132 COMHD: MOV (SP) , 38PCJSR .SAVE PC OF JSR + 4

3;8é 052514 162737 DOOOOM 015132 sug 84, JbPCISR :SAVE PC OF JSR

7703 0S2536 012777 000001 142232 MOV SDMD, 3RHMR :SET DIAGNOSTIC MOGE

7704 062544 052777 000004 142224 BIS sMINK, JQRHMR :SET DIAGNOSTIC INDEX

705 052552 042777 000004 142216 BI¢C sMINX ' QRHMR CLEQR oxncnosrxc INDEX

ol 062560 0S2777 000001 142170 BIS 8GO, JRNCS] ISSUE ‘GO’ BIT & STALL "TILL °"RUN®

7~07 rgncr ON CODE WAS ISSUED BY THE TEST

7708 052566 012737 000113 052506 RUNWAT: MOV 875. , 38RUNCTR AD STALL COUNT = APPROX. 4S0US FOR 11-50 CPU

7709 052574 005337 052506 18: DEC JsRUNCTR :COUNT DOWN ONE

;;i? 0S2600 001375 BNE 18 :CONTINUE UNTIL = O

7712 052602 013746 o; 652 MOV SECOTR gp) :GET DESIRED secvon TRACK

7713 052606 042716 177740 BIC 2177798 (S :MAKE ONLY SECT

714 082612 012837 052622 MOV (SP)+, JkTRK :SAVE SECTOR

;;ig 0S2616 004137 056716 JSR R1, 98SERRCH : TSSUE SECTOR CLOCKS (===m=mmmmmceeea- ,

7717 052622 000000 TRK: _WORD O

7718 052624 012701 000240 MOV 8+NOP ,R1 ;GOING TO MOVE NOPS

7719 062630 010137 052662 MOV R1,d88SYN :NOP INTO SSYN

7720 062634 010137 052664 MOV R1. ISHEDGAP :NOP INTO HEDGAP

7721 02640 010137 05266k MOV Rl Q#HEDSYN :NOP INTO HEDSYN

;ZQ% DSeeNN  D0O4137 Qe2772 JSKR R!,JERDHERD RERD THE HERDER (=-=—sccccweaa- .
-

7724 0c2egn  JpoOCC "l JWCRC 2 .= rLINDER ADCRESS
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CoRJHBO,RPO4-5-6 DSKLS CTRLR2  MACYL1l 30(1046) 10-NOV-??7 11:48 PRGE 1886

CZRIMB. P12 10-NOV-77 11:09 DISK SIMULATION SEG C18S

~T26 0S2652 000000 SECOTR: .WORC O :SECTOR/TRACK ADDRESS
7726 0526584 000000 KEYl: .WORD O ‘KEY] WORD

~~o7 052656 000000 KEY2: .WORD O 'KEY2 WORD
~?28 062660 000000 X: .WORD O :x=1 WRITE COMMAND
7029 :X=0 READ COMMAND
2739
3333 :DUMMY ERROR CALL LOCATIONS FOR THE RERD MERDER OPERATICN
7734 052662 000240 SSYN:  NOP . IF “ERROK 2” INSERTED BY RDMEAD
7 :SUBROUTINE, THEN THE FIRST SYNC
77 :1S NOT DETECTED. NO BAD DATA
?T37 : 15 GIVEN BECAUSE SYNC=144000
77238 :CANNOT BE RERD. WORD NUMBER
7739 :1S "1 BECAUSE THIS IS THE FIRST
7;3? :WORD TESTED.

{
TTH2  0S2664 000240 HEDGAP: NOP -1F “ERROR 3 INSERTED BY
7743 *RDHEAD SUBROUTINE, THEN THE
7744 ‘HERDER GAP 0'S WERE NOT
z;:g "WRITTEN RIGHT.

s
747 :IF “WORD NO~ CONTAINS, SAY
7748 :3(8), THEN IT IS THE YHIRD
7749 ‘WORD'OF A 5 WORD HERDER
:zgg :GAP THAT IS WRONG.

'
7752 :"B8AD DATR™ CONTAINS WHAT IS
;;ga :GOING ON THE DISK.
7765 052866 000240 HEDSYN: NOP
775E :IF "ERROR 3" INSERTED BY RDHERD
7787 ! SUBROUTINE. THEN THE HERDER SYNC
7758 : GENERATED BY DCL IS WRONG,
7759 :0OR THE LAST BYTE
z;g? "OF THE HEROER GAP 0°'S IS WRONG.
/
7762 s IN EITHER CASE WCORD NO=6,
7763 ‘RIGHT PYIE 15 HERDER O,
zggg ‘LEFT BYTE IS SYNC.

(¢
~766 :“BAD [ATA" HAS WHRT IS GOING
7325 :ON DISK.

{
7769 0S2670 005737 05124 157 JSERFLGS :WERE ANY ERRORS DETECTED 2
z;;? 082674 001017 BNE ouT ‘IF YES, EXIV =cmmmeemmmcmecmeeeoeo
4
?772 052676 005737 052660 15T JeX :IS IT A DATA WRITE OPERATION 7
7773 0€2702 001410 BEC DARERD :NO...THEN DO A DARTA READ
7?2749 082704 008737 052764 TST 8NOSTNC :1S THIS FORCED HERDER ERROR COMMANG "
7775 'IF YES NOSYNC=-] THEN WRITE OR REAC
?277¢ ! 1S SHUT OFF, SO BRANCH OUT
7777 :1F "NOSYNC=0 THEN CONTINUE
g;;g 052710 000!l BNE ouT SEXIT IF SET =-mmmmmcmmmcccmmee s >

778C 0S27i2 DO4127 054236 M R1,38WRDATA WRITE DATA ¢ =mm=—memmmmmmmememee oo



CoRJIHBO,RPO4-S & DSKLS CTRLRZ

JSRIMB. P12

052716
0sa7eg
gsezae

0ser3e

052734
0Se7S0

10-NOV-77 11:09

000000
000000
000404

004137

000000
000000

000207

gsv1i7e

MACY11l 30(1046)

OISK SIMULRTION

NOWORD :
Y:

DARERD:
DRWORD:;

ouT:

ELS

10-NOV-77 11:48 PRGE

. WORD
. WORD
BR
JSR

. WORD
.WORD

RTS

0

0

ouT
gx.aonsonrn

0

PC

187

;NO OF WORDS TO BE WRITTEN

;READ DATA (====m=momomeoeooeo oo
;NG OF WORDS TO BE REAGC

JEXIT

SEG Cl8b
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CSRIMBO,RPOM S & DSKLS_CTRLR2  MACYIl 30(1046) 10-NOV-?7 11:48 PAGE 188
SIRING. P12 10-NOV-7711:09 DISk SIMULRTION CEG G187

7793

g ;#THE DISK SECTOR IS DEVIDED AS FOLLOWS

77% ;#19 WORDS OF 0, ONE WORD 144000

5737 :#THESE MAKE 33 BYTES FOR SECTOR GAP AND ONE SYNC. BYTE

/

7799

7800 052752 014400 RSYNC: 14400

7801 052754 000000 RCYL: O

7802 052756 000000 RSETR: 0

7833 062760 00000C RKEYl: 0

7804 0S2762 DO00OG RKEY2: O

7805

7806

7807 ;#S WORDS OF 0'S, ONE WORD 144000

7808 ;#THESE MAKE 11 BYTES FOR HERDER GAP AND ONE SYNC. BYTE

;809 : #THESE ARE DCL GENERATED

39~

11343734
(erfeelielealnaloeloodeele ]

; *THERE ARE 256 WORDS OF DATA
; #THERE ARE 2 WORDS FOR ECC GENERARTED BY DCL
:#15 WORDS OF 0°S FOR DATR GAP RAND TOLERANCE GRP

~3°

TN b = s Pt Pt s 0 e pn
—= [0 0N L WV~

~3-
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CoRJHBO,RPOM-S & DSKLS CTTLR'% MACYL11l 30(1046) 10-NO -77 11:48 PAGE 189

CoRIMB.BL2 10-ROV-7711:0 DISK SIMULATION SEG 01E8
=822 : #RERD DISK HERDER
7823
7834
~825
2858
7828 052764 000000 NOSYNC: O :FORCED HERDER ERROR = -1
T829 ‘NORMAL = O
7830 052766 000000 TY: 0 'ERROR TYPE NO.
zggé 0S2°~0 00000C ERPWORD: O 'ERROR WORD NGO.
7833
830
¢
7836 0527?72 012137 052754 RDHERD: MOV (R1)+,d8RCYL ;STORE CYLINDER ADDRESS
7837 052776 012137 052756 MOV (R1)+, 98RSETR  ;STORE SECTOR AND TRACK AODRESS
7838 063002 012137 052760 MOV (R1)+ Q8RKEY]l  :STORE KEY!
~839 053006 012137 052762 MOV (R1)+.Q8RKEY2  :STORE KEY2
;g:? 053012 012137 053562 . MOV (R1)+,38COMPR  :STORE COMPARE OR NOT
7842 053020 013700 014776 MOV J8RHMR, RO :RO CONTRINS MAINTANENCE REG.
~843 053024 012705 000002 MOV #2, RS ‘RS IS A COUNTER FOR WORDS
7844 053030 012710 000001 MOV $0MD . IR0 :SET DIARG. MODE
7845 0S3034 052710 000010 BIS sMSTEK, JRD 'SET SECTOR CLOCK FOR FIRST WORD
7846 053040 052710 000002 BIS sMCLK , 9RO 'SET MAINT.CLOCK FOR FIRST WORCD
:g:g 0S3044 042710 000012 BIC sMSTCK'MCLK, R0 ;RESET THEM
4
7849 053050 000404 BR 2s .DON'T GIVE SECTOR CLOCK FIRST TIME
7850 053052 012710 000013 18: MOV SMSTCK!MCLK!DMD, dR0:SET SECTOR, CLOCK. DIAG. MODE. RESET INDEX
ngé 053056 042710 000012 BIC sMSTCKIMCLK ., 9RN' ;RESET SECTOR & MAINT.CLOCK
!
7863 053062 012702 000007 2%: MOV 87 . R2 :LORD BYTE COUNTER
78BS4 0S3066 052710 000002 3%: BIS smlLK, IR0 "SET MRINT. CLOCK
7885 (0S3072 042710 000002 BIC sMCLK | IR0 ‘RESET IT
7856 053076 005302 DEC Re :BYTE COUNTER
7857 063100 001372 BNE 3$ :CONTINUE IF BYTE NOT COMPLETE
7858 053102 06335 OEC RS *WORD COUNTER
zggg 053104 001362 BNE 18 :CONTINUE IF WORD NOT COMPLETE
s
?86] 063106 012702 000022 MOV %18, . R2 :LOAD NO OF WORDS OF ZEROS
7862 063112 005037 0S3SEC NS : CLR a#WGRD ;00 0°S
*863 063116 0047237 0S356£4 ISR PC, 98REAS "READ 0°'S (===--memceeeemeeaee »
7864 053122 005302 DEC R2 :COUNT DOWN WORDS
;ggg 063124 001372 BNE 4s :CONTINUE
7867 063126 013737 0S2752 053560 MOV S8RSYNC, d8WORD ;SYNC. WORD
7868 063134 004737 053564 JSR PC, 3¥READ :READ J7 (===-mmccccccccacccea- )
7869 053140 032710 001000 BIT s0tsSy, QRO :SYNC. BYTE DETECTED?
7670 053144 001012 BNE 13 :CONTINUE IF SYNC DETECTED
7871 053146 012737 000001 052770 MOV 81, 98ERWORD :ERROR WORD NO
7872 0S3154 013737 052752 00Il24 MGV J8RSYNC , 388GDDAT; SYNC WORD
7873 052162 012737 104002 052662 MOV 8104002, d8SSYN ; INSERT "ERROR 2% IN SSYN
;g;g 0€3170 000c71 BR 138 :BRANCH OUT -=--==emecccmacceana \
7B7& 0S3172 013737 052754 053560 G§: MOV 98RCYL, IMWORD ;SETUP CYLINDER
7877 0S3200 004737 03564 ISR PC.aaREAD SREAD IT (m=--meemcoeccccacceeno
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CZQ}HBO RPO4 S 6 D

g P12

~878
7879
~880
<884
—883
~884
— 885
~886

8e;
7888
899
830
891
832
~893
~894
-89

-89
- 897
898
-83%
~300
~S01
<902

SN I I 3t
AL O D DD D OISO D

~)

NNV MORU N NY e e 0 b 24— 9
N LN O NN L

~
[V

053204
053212
053216

883550

053236
053242
053250

pS3254
053260
053262
053266

053270
053274

Q53336
053344

0S3346

05337¢

N53400
0S5 3404
0S340&
0S3412
0S341Y4
0E3422
NS3430
0S343¢
05344y

NE 3446
QE24Ee

S3-E4

-
-

10-N

sKLg ¢
KL,

013737
004737
013737
80473
13737
004737

013737
004737

00S73?
001135
005737
001472

012708
012702
012737
004737
005737
001412
1602237
00SC37
013737
012?37
000sG3

0036
0C13s]
004737
023737

30675

0C1406
005737

TRLR2
11:09

052756
0S3564
052760

Bed3E2

0S3554
0S4SS0
0S3Se4

015144
053562

0sHSSe
J0000S
Q00006
QS4016
0S4014

052770
0011le4

Os4014
104003

oS40 ld
0S40.6
ps27ee
0s2e7eM

OSu0id
00lle4
gse?se
0S4C1y

000006
104003

JE4014

MACY11l 30
D

053560
0S3560
0S3Se0
053s60

052770

00llee
0seeeH

354014

OoO000
Qihlels]
Y v —
o ~drer-
o~
oocL

046)
SIMULATICON
MOV
JSR
!
i
JSR

MOV
JSR

TST
BNE
TST
BEQ

; #*CONTINUE WITH

MOV
MCV
es: MOV
JSR
TST
BEQ
SuB
CLR
MOV

(1
ISK

i3

BEG

TS7
BEG
CLR
BR

MOV
MOV
MOV
MoV
BF

MOV
B8R

——
mnL
(° 1" ]

10¢:

10-NOV-

H15

77 11:48 PAGE

annssrnhaouono
aohxsvxhasuono

R
aakxsvs gnuono
PC, 38READ
anﬁcnctaauono

U

J8TESDTE
13§

J#COMPR
118

1890

SEgUP SECTOR/TRQCK

SETUP CRC
"READ IT (-mccmcecmccmmmme oo )

; IS THIS R DRIVE TIMING ERROR ~
: BRANCH OUT YES —~—-cemee o
;1S THIS A REQD OR WRITE »OHHQNO ?

;00 READ IF = 0

CIAGNOSTIC WRITE COMMAND

SHEGAP, RS
#S,R2

0& J8ERWORD
PC.IsWRITE
aouHORD

7%
RegalERHORD
98UWWORD, SBODAT

104003, S8HEDGAP;
13%

aouuono.<R51+
s

PC, JSWRITE
Q8RSYNC , ISWWORD
5-N05fnc

148
J8WWORD
10%
J#$GODAT

S$
JCRSYNC d8SGDDAT; 600D D
JSWWORD , a83BDDAT ! BAD DR

86, 38ERWORD

u104003 JSHEDSYN

13
JBWWORD, (RS )+
133

:#RERC COMMAND START FROM HERE

1.%: MCs,

G R2

; POINTER FOR HERDER GRP
iNO OF WORDS OF ZEROS
:ERROR_WORD NO SET
: FOR_HEADER GAP
:TEST WRITTEN WORD
iCONTINUE IF GOOD THAT IS = §
;WORD NQ IN_ERROR

; GOOD NORD SHOULD BE O

:BRD DAT

"ERROR 2" GOES IN HEDGRP

; BRANCH OUT

; SAVE HEADER GAP

;1
)
i 1
i 1
P
i 1
;€
; 1
;8

: BRANCH OUT

;WRITE HERDER (DATR) GAP SYNC

S
HUT OFF SO BRANCH OUT
0 NOSYNC 0 THEN CONTINUE
IT IF TRUE ERRuR
0 ”
IF_GOOD
D BE ZERO
8 TYPE ERROR

.44 =

T
FY
S S
F N
RIN
S IT =
ONTINUE
T SHOUL
RANCH T
RT
TR

. AL e ey —— -t W ——

:SAVE DATA SYNC.

EXIT

HIS FORCED HERDER ERROR COMMAND ~
ES_NOSYNC=-1 THEN WRITE OR READ

SEC 0189
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CZRIMBC,RPO4 S & DSKLS CTRLR2  MACYIL 30(1046) 10-NOV-77 11:48 PAGE 191
JZRIMB. B2 10-NOV-77 11:09 OISK SIMULRTION
=934 (053460 005037 0523560 128: CLR WORD
T935 Q053464 004737 (53564 JSR PC. 98RERD :READ HERDER GAP (====cmececcaonn
=936 Q53470 005302 DEC Re ‘ARE 5 HEADER GAP ZERGS COMPLETE -
~937 Q63472 00137 BNE 12$ :1F NOT CONTINUE
~338 063474 013737 042752 053580 MOV Q8RSYNC , 2#WORD :SYNC WORD
~939 0S3%502 004737 0S3564 JSR PC, 38RERD :READ HERDER (DATR) SYNC)
940 053506 005737 052764 TST J#NOSYNC : FORCED SYNC ERROR ?
T94] 053512 001404 BEQ 168 :1F NGT ERROR COMMAND CONTINUE
T942 053514 032710 001000 8IT #0TSY, JRO :SYNC. DETECTED
7943 053520 O00IMiS BEQ 138 :IF ZERO BRANCH OUT ==-c==-eew-- ,
zg:g 0S3522 000403 BR 17§ :IF NOT ZERO BRANCH TO ERRCR
7946 053524 C32710 001000 168 BIT 8DTSY, RO :SYNC. DETECTED ”
~347 063530 00101} _ BNE 138 cEXIT IF YES -—~-c-me—cmceemeamo )
7948 053532 012737 000006 0S277G i7%: MOy 85, I8ERWORD :ERROR WORD NO.
T94g9 (0S3640 013737 052752 001l29 MOV S8RSYNC, 83GDOAT; SYNC WORD
950 Q53546 012737 104002 05266k MOV 8104002 S#HEDSYN: MOVE “ERROR 2
~95] PS35s4 13%:
7982 0535Se 0oC20: RTS Rl (EX]IT mmcmm e
r 953
~QE4
~3¢€c
~35¢
~qE7
~gcp
~gEg

wn
(W)
(9
O
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CoRIHBO RPO4.€ B CSKLS CTRLREZ  MRCYLIL 30(104%) 10-NOV-?77 11:48 PRGE 192

JIRIMB.PLE 10-NOV-77 11:08 DISK SIMULATION

T961 : #READ ONE WORD IN “WORD"
7962
~963
~964
7965
7966 05356C 00000C WORD: G
~96~ 0S3S62 00COJ0 COMPA: O
968

969
2939
7972  DS356H REAL :
*9~3 DS3S66 012705 000002 MOV 82, RS ;WORD COUNTER
7974 063672 012710 000001 MOV aDAD, RO :SET DIAG. MODE i
7975 053576 006037 053560 RCR J8WORD :CHECKING IF THERE IS A OME

376 36 103002 BCC 1s ; IF_NO ONE BRANCH
~97T 053604 0S2710 000020 I #MRD, JRC :SET BIT 4 _IF DATA HAS ONE
79”8 0S3610 012702 000007 .8 MOV s7,R ;BYTE COUNTER
~979 0636bj4 0S2710 000012 BIS sMSTCKMCLK,DRO ;SET _CLOCK,DRTA IF ANY. SECTOR )
~980 053620 005737 05046 Tey S8TSECCG ;1S tHiS BT 10 GEMERAYE ANC TEST ECC °
7981 063604 00141l BEQ 6$ {BRANCH IF NO

T982 063626 032710 00002C 81" 8MRD, 3R] : 1S DATA BIT A ONE _?
7983 053632 001404 BEQ c§ :BRANCH_IF DATA BIT IS C

984 053634 0:273° 177777 JS045& MOV 8-1,38ECDATA ;ECC DATA BIT IS A OMNE

T98S  DS53p42 00040¢ BR : BRANCH
z DS3644 005037 0S0NSE cS: CLR J8ECDATA ;ECC DATA BIT IS A O

? 053650 012?46 0OCOC!: 6S: MOY sUMD, - (SP ;KEEP ONLY DIAG. MODE

=988 0S3654 006037 052560 ROR S3WORD iCHECKING IF THERE IS A ONE

~389 0S3660 103902 BCC H : IF_NO_ONE BRANCH
7990 Q0S3bbe 0l271e 00002! MOV BMRD!OMD, .SP) ;KEEP DATA AND DIRG. MODE i
~39] 053666 012610 2s. MOV (SP)+; aRD :PUT IN DATR,RESET CLOCK, SECTIR
~392 0S3670 005737 0SO4EY 1ST 387sSELCG ;15 £CC TO & GENERWTED FOR THIS BIT
393 053679 001404 BEG s :BRANCH 1F NO
7994 053676 005237 050476 TNC SSDATENY !NUMBER OF CLOCKS GIVEN FOR DA™A ENVELCPE
799¢ 053702 004737 080S)Y JSR PC, @8ECTEST ;GO TO GEMNERATE AND TEST EZC
=996 0S3706 052710 000002 3s: BIS sMeLK, IR0 .sgr CLOCK i j

799° 053712 00S737 0S046 157 98 TSELCG ;18 THIS BIT TO GENERATE ECC

998 053716 001411 BEQ s : BRANCH IF NO

7999 063720 032710 000070 BIT 8MRD, 9RO ;IS DATA BIT A ONE
B0OC 053724 0O14CH BEG 7 ‘BRANCH IF DATA BIT IS = C
8001 0537?26 0:2737 177777 25C4SE MOV 8-1,38ECDRTA ;ECC DATA BIT IS R ONE
8002 053734 Q00402 BR 8s : BRANCH
80C3 053736 00SC37 050456 Y- CLR JSECDATA :ECC_DATA BIT 1S = O
8004 053742 (i274¢ 00000} 8s: MCV sOMD, - L SP ;KEEP DIRG. MODE
800S 053746 00b03? 0T3S60 ROR JsWORD ;CHECKING IF THERE IS A ONE
2006 053752 10300e 8C< 4 :BRNNCH IF NO ONE

857 9253784 Ql27.6 00vC2l MOV #MRD!DMG, . SP :KEEF_DIRG. MODE AND DATA -
8002 053760 012610 s : MOY (SP,+ RO :SET_DATA, DIRG. MODE, CLEAR CLOCF
8009 053762 00S737 050464 157 3871SeLTG 1S THIS BIT TO GENERATE ECC
or 0 05276k 001404 BEQ 9 iBRANCH IF NO i
gCl. 053770 005237 050476 INC SSDATENY iNUMBER OF CLOCKS FOR DATA ENVELCPE
E§§§ 0953774 004737 (CEQCS. 3SR PC,OBECTEST 1G0 TO GENERATE ANL TEST ECC
8C14 JE4003 00S30e 38 : o] e R2 :B1TE_COUNTER L

§C.S 2€<0C2 0139l BNE 38 :CONTINLE IF ONE BYTE {7 I°MPLETE
E2.& 2€-I04 0fe3cE OE: RE :WORL COJNTER
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:CONTINUE IF ONE WORD NCT COMPLETE
C (EXIT

SRINBO.RPOM-S & DSKLS CTRLR2  MACYLl 30¢!
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801~ 0QS4006 001300 8N
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C<RJHBO RPOY § 6 DSKLS CTRLRS
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CZRIHB.PI2

8025

8026

862~

8028

8029

8030

8031

8032 0S4014
8033

8034

8035

8036

8037 0S40l6
8038 054026
8029 054032
8040 054036
8041 0S4042
8042 QS4046
8043 0S40s2
8044 0S40SH
8046 054062
8046 054064
8047 4066
8048 054070
8049 0S4079
80s0 054076
8051 054100
8052 054104
8053 0Su110
B8OS4 (054112
8055 054116
B805E

8057 054122
8058 054126
80S9 (54132
8060 0S4134
806l 054142
8062 054144
8063 0OS4146
8064 0S41S0
8065 DS41SY
8066 054156
8067 054180
8068 0S4164
8069 0S4170
8070 054172
8071 054176
8072

8073 0S4202
8074 054204
8075 0S4206
8076 054210
8377 0S4212
078 0S422¢e
a07

000000

800000
(o o= 4= 4 p
NENNNNYN
(.J?v--—D'-O
'l pelaliiell,]

004737
052710

000002
000001
000007
000013
000040

1727727

0S0456
000001
0s0o464

050476
0SOS14

000002
000040

17727227
0SC456
000001

0so4ed

0sS0476
0s0s14

0S4014

MRCY11l 30(1046)
DISK SIMULATION

050456

0SC4Sk

10-NQV-77

L1S

11:48 PRGE 194

; #WRITE ONE WORD WHICH COMES BACK IN "WWORD"

WWORD :

WRITE:

1%:

2s:

3%

4s:

cS:

6S:

7%:

0

82,RS
01 ano

; WORD COUNTER
iSETY
: BYTE_COUNTER

nnércx MCLK'DMD, 9R0; SET SECTOR 8 MANT. CLOCKS

sMWR, IR0
2s
8-1,38ECDATA
R3
38
J%ECDATA

R3

sOMD, IR0
JuTSECCG

4s
JBDATENV
PC,98ECTEST

sMCLK, JRO
sMUWR , JRO

3 ;
8-1,38ECDATR
R3
68
J8ECDATA
D, JRO
TSECCG
7%
DATENV
JsECT

EST

o
87
L
c.
2
s
5
§
3. IMIORD
L

8
d
d
P
R
L)
R
1
R
P

: CHECK NRITEBIT IN MAINT. REG.
'BRANCH IF ZERO

'ECC DRTA BIT IS A ONE

'SET CARRY

'MOVE { FORWARD

;ECC DATAR BIT IS =0

:CLEAR_CRRRY

iMOVE O FOR WWORD

:CLEAR SECTOR AND CLOCK

; IS THIS BIT TO GENERATE ECC ~?
iBRANCH IF N

: NUMBER OF CLOCKS FOR DATA ENVELOPE

:GO TO GENERATE AND TEST ECC ¢---~----

;SET CLOCK

:CHECK WRITE BIT IN MAINT. REG.
;BRANCH _IF ZERQ

EEC ERTR BIT IS AR ONE

:MOVE 1 FOR WWORD

;ECC DRTR BIT IS ZERO

:CLERR CARRY

iMOVE 0 FOR WWORD

:CLEAR CLOCK

; 18 THIS BIT TO GENERRTE 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
STORE THE WORD

PEXTT —mmmmmmmoom mmmmmen e

SEQ 0193
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8081
8082
8083
8084

wn

[
(]



CZRJHBO,RPO4/S-6 DSKLS CTRLR2
10-NOV=-77 11:N9

CZRIHB

80
8099
81

(0 0 00 00 00 00 0D @O (b (0 (D GO/ (d ad (D (D CD AR D 000 00 00 0D 00 CO (D 0 0D 0D D D D 00 0D A0 D M M O
R R R AR AT A N Y L N A Neteteiaielolotatatar=t=tat=t=t=t=i=i=
Bt Pt ot Pt s e Pt Pt Pt P

P2

0S4364
054370
o54374
0S4376
054400
oS4404
0S4410
OS4414
o54420
o5S4422
os442y
0S4430
OS4434
OS4440
OS444Y
0S44S0
os44c2
0OS44EE

00000C

O 00
- 00
- 00
- OL
W 00O
N GO

Pt Pt Pt Pt Pt

700
746

— W) ’—SNNNNN
o
[y

Ll * Al o

88

TUWW NNNNN
O\ O

0l
37

8g9gego0
lalelal=le
O— W ENW

0S4230

053see
000016
055574
177777

014776

015142

177777
054566
Qs401e
os4014

0S4016
0S4014

MACY11 30(1046)
DISK SIMULATION

; #WRITE DATA HOUSEKEEPING ROUTINE

050464

10-NOV-77

COUNTD: O

FORMART:

Z2'40RDS: O

WRDATRA:

1S:

’S:
2s-

33:

48 :
Gs:

es:

N1S

11:98 PRGE 196

8-1,I8TSECCG
8015K,R3

PC, IBNRITE
ggauono,(na)+

s
RY
4§

PC,d8WRITE
g:auono,(na)+

3s
J8TSECCG
#2,R!

PC, JsWRITE
grauono,(na)+

c$

PC, 3suWRITE
98UWORD, (R3) +
8l4. R

PC, JBURITE
Q#lUWORD, (R3)+
Rl

68

R1

.
L]
.
]
.
]
.
]
.
’
.
’
.
L]
.
?

.
]
.
’

’
.
)
.
’
.
’

VE WVE

STORE NO. OF WORDS TO BE WRITTEN
SAME IN Re

COMPARE OR_NOT

NO. OF TOLERANCE GAP WORDS

START OF TOLERANCE GARP TABLE
MeKE IT 177777

IS 14 COMPLETED *?

IF NOT, CONTINUE

RO CONTAINS MAINTANENCE REG.

NO. OF ZERC WORDS TO BE WRITTEN

IS THIS AN ECC TEST

BRANCH IF NO

THESE BITS ARE TO GENERATE ECC
SIMULATED DISK ARER

WRITE ON SIMULRTED DISK

STORE ON SIMULATED DISK

ANY ZEROS TQ BE WRITTEN 7

BRANCH If NONE TO BE WRITTEN

WRITE ZEROS ON SIMULRTED DISK

STORE THEM

NO MORE ECC TO BE GENERRTED

WRITE ECC1 AND ECC2 ON SIMULATED DISK
STORE IN WEEC1 AND WEECR2

RITE DRATA GAP
TORE 1IT

RIT
TOR

mm mm

I
0
I TOLERANCE GRP ZEROS
0 THEM

SEG 018S
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K
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N
1
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O,RPOM'S & D3KLS CTRLRE  MACYLL 30(1046) 10-NOV-?7 11:48 PAGE 198
N ¥ 10-NOV="7 j1:29 015K SIMULATION CEG 2197

;#THIS 1S THE SIMULATED DISK
:2ONLY ONE SECTOR OF SPACE IS ALLOCRTED

4470 Q00023 SECGAP: .BLKW 19, i SECTOR GAP 38 BYTES OF O
4536 WSSYNC: .BLk4 1 STOR €AP T°BYTE OF 0 ONE SYNC BYTE
QSY4SH4O 000004 AEADER: .BLKW Y ; HEADER = CYL, SECTOR/TRACK, KEY1. KEv2

054550 0DOCD) WCRC:  .BLKW I

0S4552 GOBO0S MEGGP: .BLKW 5 {HEADER GAP 10 BYTES OF 0

0S4S64  OGNOO0!1 HOWSYN: .BLKW 1 'HMEADER GAP 1 BYTE OF O ONE SYNC. BYTE
054566 SILOTB: VGLS0 LSED IN SILO TESTUAS 211G’ TABLE.
Q54566 000400 DISK:  .BikW  25S&. ERTQ SPACE

055566  00D00] WECCi: BLKW I

055570 0CO0C! WECC2: .BLMW 1 JECC2 ,

058572 000G0! D RGAP: SLKW | :DATA_3AP 2 BYTES OF 0

05S5™4 0000!6 TOLGAP: [BLKW 14, : TOLERANCE GAP 28 BYTES OF O
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n

&&

WODDOM@MIomA-I-3~1")
OO0 NI WU—0Onm-I0n

B 0t ha Pt Pt st Pt P Pt Pt Pt Pt Pt Pt s Pt Bk i Pt Pt ot b ok P Calay
iﬂm«omm

OJVOODLOD
Qoo rWw

§%$88$8$
QRRZER2

€0 0D (0 00 00 00 §0 0 M0 0
mmmm%mgmmmg
et s 0t e et $e Bt e B e O

OO LWNU—0OW

8220

O,RPO4/S 6 DSKLS CTRLR2
10-NOV-77 11:09

P12

05S630

0SSe32
055636

055660
055666
0S5674
055702

0SS5710

355716
055722

055724
055730
055734
0SS740

0SS744
0SS746
055752
0SS756
p5c762
055766

0ss772
OEE?7¢

000000

011637
162737

0127277
052777
042777
0se777

012737

8

00000000
P—s s Pt - e ps 4 ()
(wialninelel)ije
b bt e e 0 e )OO
ININININININ (-]
NEIN NN Y-

000c40
gse02n
0Selee
0Se024
gSe02e
056030
0Se032

D16

MACY11l 30{1046) 10-NOV-77 11:48 PRGE 199

01513¢

137110
137102
137074
137046

055630

DISK SIMULARTION
:#WRITE HERDER AND DRTA

; #THIS SUBROUTINE 1S THE FIRST IN A SERIES OF NESTED SUBRQUTINES
;21T ISSUES DIAGNOSTIC MODE, AN EXTRA DIAGNOSTIC INDEX, ANC THE
i ®°GO’

;#IT THEN CALLS THREE OTHER SUBROUTINES, WHICH IN TURN CALL OTHER

S
CALLED HERE RRE:

; #SUBROUTINES. THE THREE SUBROUTINES

 # SERRCH ; ISSUES SECTOR CLOCKS TO SET SECTOR FOUND FLOP
i ® WRHERD ;WRITES THE SECTOR HEADER

s # WRDRTR ;WRITES THE ACTURL SECTOR DRTR

;#ALL OF THE ABCVE MENTIONED “WRITING™ IS ACTURALLY DONE INTC A CORE
; #BUFFER ARER CALLED °'DISK’ VIR THE MRINTENRNCE REGISTER (RHMR

QNCTRI1: .WORC 0] ;"RUN’ LINE STALL CGUNTER

COMWHD: MOV (SP), asPCJSR :SAVE PC OF JSR + 4
sSuB a4, JbPCISR :SAVE PC OF JSR
MOV 80MD, JRHMR :SET DIAGNOSTIC MODE
BIS SMINK, JRHMR :SET DIAGNOSTIC INDEX
g1¢ sMINX' GRHMR :CLEAR DIAGNOSTIC INDEX '
BIS 8G0. JRHCS] :SET 'GO* BIT & STALL 'TILL ‘'RUN’
S(FUNCTION CODE WRS SET UP BY THE TEST
ANWATL: MOV #7S.,38RNCTRI  ;LORD STALL COUNTER = APPRCX 450US
"FOR 11,60 CPU
18: DEC J#RNCTRI :COUNT DOWN 1 TIME
BNE s :CONTINUE UNTIL = O
MOV MWSEr ° -(SP) ;GET DESIRED SECTOR~TRACK
BI¢ %1777 ., lsp) :MAKE ONLY SECTOR
MOV (SP)+ ShWTRK :SAVE SECTOR
2s: JSR R1, 38SEARCH :1SSUE SECTOR CLOCKS TO GET TO
:DESIRED SECTOR (==-=mmm—mmemomeeeee \
WTRK: .WORD O ;SECTOR NO.
MOY 8+NOP, R] :GOING TO MOVE NOPS
MOV R1,385EGPER :NOP INTO SEGAP
MOV R1.38FSYNEP INOP INTO FSYNER
MOV R1. J8ERHERD !NOP INTO ERHEARD
MCV R1. 98ERCRC *NOPINTQ ERCRC
MOY R1. 98ERHDGF *NOP INTO ERHDGAP
MOV R1. J$HDESTM "NOP INTO HDESYN

SEG J19e
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CZRIHB. P12

8232

0Se002

056006
0S6Q1Q0
Qsegic
0S6J1Y
0se01b

0Se020

0Se022

0sele4

0ce02e

004137

000000
000000
000000
000000
000000

000240

0C0o240

C00240

000240

0Sek10¢

ELlG

MRCY11 30C1046) I10-NOV-77 11:48 PAGE 200
DISK SIMULRTION
JSR Rl , J8WRHERD ;WRITE THE HEADER (==~-=-ceccemccee-
WCYL : 0 ; CYLINDER
WSECTR: O ;SECTOR AND TRACK
WKEY1l: O sKEY]
WkEye: O sKEY2
GCRC: 8] :GOOD CRC

; DUMMY ERROR CALL LOCRTIONS FOR THE WRITE HEARDER OPERATICN

SEGPER: NOP :IF “ERROR & INSERTED BY
 WRHEAD SUBROUTINE, THEN
:SECTOR GAP GOING ON DISK
*1S NOT RIGHT.

:WORD NO. CONTRINS WHICH
‘WORD IS WRONG, THAT IS
:FIRST OF TENTAH, OR WHAT EVER.

;BAD WORD IS WHAT IS GOING ON DISK

FSYNER: NOP ; IF "ERROR 6~ INSERTED BY
: WRHEAD SUBROUTINE, THEN
:THE LAST 0 BYTE OF SECTOR
:GAP_OF FIRST SYNC. BYTE
AFTER SECTOR GAP IS IN
; ERROR.

; WORD _NO. CONTRINS 20
;RIGHT BYTE IS SECTOR GAP
;LEFT BYTE IS SYNC. BYTE.

;BRAD WORD IS WHAT IS GOING ON
; DISK

ERHERD: NOP
: IF "ERROR & INSERTED BY
"WRHEAD SUBROUTINE, THEN
:HEADER GOING ON Dlsk
; IS WRONG.
:WORD NO 1 = CYLINDER NO
:WORD NG 2 = SECTOR- TRACK
:WORD NO 3 = KEYI
:WORD NO 4 = KEY2
:BAD WORD IS WHAT IS GOING ON
; DISK

ERCRC: NOP

:IF "ERROR b" INSERTED BY
: JRHEAD SUBROUTINE, THEN CRC WRITTEN
:ON DISK IS IN ERROR.

:GNOD DATA IS WHAT SHOULD BE IN DI3k

SES 0199



CoRIMBO, RPOM 'S & DSKLS CTRLRZ
CZRINB.P12

8288
8289
8290
8291
8232
8293
8294

8310

D €0 (O 0o DD a0 O 4D 00
WWLW LWHWWWW LWL
m._...‘p.-._-._.p-p..p-
oV~ N LWhur

0S6030

0Se032

0S6034
056040
0se04e

056046
(56050

0Se0sSe
0Se0&E

10-NOV-77

000240

00Cey0

00s? 37
001004
004137

000000
000200

22Ce07

11:09

Oiclevd
0S4e3¢

MRCYLl 30(1
0is

ERHDGP:

HDESYN:

FNWORD :

FOUT:

Q4s
K S

F16

10-NOV-?7 11:48 PAGE

)
IMULRTION

NOP

NOP

1ST
BNE
JSR

. WORD
. WORD

QWERFLGS
FOUT

R1, a8URCATA
0

0

FC

20!

;BAD DATR IS WHAT IS GOING ON DISr.

;WORD NO IS 5

; IF "ERROR & INSERTED BY
:WRHEAD SUBROUTINE, THEN HERDER
;GAP GOING ON DISK' IS WRONG.

;WORD NO GIVES WHICH OF
: THE HEADER GAP WORDS
;ARE WRONG. FOR EXAMPLE:

;WORD NO 1 = FIRST HEADER
“GAP WORD

'BAC WORD IS WHAT 1S GOING ON DISK

:IF "ERROR 6~ INSERTED BY

:WRHEAD SUBROUTINE, THEN Las.

'HERDER GAP BYTE OR HERDER

:SYNC B8YTE GOING ON DISK IS WRONG.

<WORD NO = §

:BAD DATR IS WHAT IS GOING

;ON DISK, RIGHT BYTE IS HEACER

:GAP 07S’BYTE, LEFT 8YTE IS HEADER
:GAP SYNC. ’

; ARE ANY ERRORS DETECTED ~
: 1F _YES_BRANCH
iWRITE THE DATA

;FORMAT COMMAND NO. OF CARTA

EXIT

SEG C20C



G16

CSRJHBO,RPJ4/S & DSKLS_CTRLR2  MACY11 230(1046) 10-NOV-77 11:48 PARGE 202
CZRIMB. P12 10-NGV-7711:09 DISK SIMULATION SEG 2231

8328

8329 ; *WRITE HERDER

8330

8331

8332

8333

8334

8335 :#R0 = MAINT,RE

8336 ;#R]1 = SIMULATED DISK

8337 :#R2 = BYTE COUN

6338 *R3 = WRITE WORD

8339 ; #RS = WORD COUNT

8249

8341

9342

8343

B344 0S6070 000000 SCYL: O ;

8345 056072 000003 SSECTR: O ;

8346 056074 000000 SKEYl: O ,

8347 056076 0000OQ SKEY2: C ;

B348 0Se6100 000000 SCRC: O ;

8349

8350

8351 0S6102 012137 056070 WRHERD: MOV (R1)+,28SCYL

8352 056106 012137 056072 MOV (R1)+, d8SSECTR

8353 0Skll2 012137 056074 MOV (R1)+,J8SKEY1

8354 0Selle 012137 056076 MOV (R1)+,8SKEY2

8355 0Selez 012137 086100 MOV (R1)+, 85CRC

8357 0SeI130 012701 054470 MOV $SECGARP,R1 :SIMULATED DISK INDICATOR

8358 0SeI34 013700 014776 MOV Q¥RHMR, 'RO ;RO_NGil HARS MAINT. REG. ROOR.

8355 056140 012710 000001 MOV $0MD, JRO iSET DIRG. MODE

B360 0Sbi44 012705 000002 MOV 82, RS ; WORD COUNTER

8361 056150 052710 000010 BIS #MSTCK, RO :SET SECTOR FOR FIRST BYTE

8362 056154 012710 000013 18: MOV #MSTCKIMCLK ! DMD, 9R0; SET_SECTOR, CLOCK, DIAG.

8363 sMODE, RESET INDEX i

8364 056160 032710 000040 BIT BMWR, 3RO JCHECK WRITE BIT IN MAINT. RE:.

8365 056164 001403 BEQ 2%

8366 056166 00026 SEC ;SET_CARRY

8367 056170 006003 ROR R3 i MOVE ONE FORWARD

B368 056172 000402 BR 33 ;

8369 056174 00024 28: CLC : CLEAR_CARRY

£370 056176 006003 ROR R3 iMOVE ZERO FORWARD

8371 056200 012710 00000 3s: MOV #0MD, ARO ;CLEAR CLOCK, SECTOR

837 056204 012702 000007 MOV 87, Re :8YTE_COUNTER

8373 056210 052710 000002 48 : BIS sMELK, IR0 :SET BIT CLOCK X

8374 056214 032 .J 00904G BIT $MUR, JRO :CHECK WRITE BIT IN MAINT.REG.

B35 056220 0DI403 BEG 1 :BRANCH If ZERO

8377 0Se222 000261 SEC ;SET_CARRY

€378 0Sk224 006003 ROR P32 iMOVE ONE FORWARD

8379 06226 000402 BR 6$

2380 056230 0C024] S§: CLC

838l 056232 006003 ROR R3

8282 06234 0i27.0 00CCCI XY MOV s0MO., JRC

B3e3 0fe2<4C 00S30z DEC R2
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SRIHB.P12 1G-NOV-77 11:09 DISK SIMULATION CEG
8384 056242 001362 BNE 4§

8385 0Seo44 005305 DEC RS

9386 056246 001342 BNE 18

838T 056250 010321 MOV R3.(R1)+

8388 056252 005703 1ST R3

eggg 0s 001414 BEQ i

8391 0S62S6 012737 000001 052770 MOV 81, ISERWORD

8392 0Se264 005037 00L124 CLR J8$COOAT

8393 056270 010337 001126 MOV R3, a#SBODAT

8394 0Se274 0:2737 104006 056029 MOV 2104006, I#SEGPER

gggg 0S6302 000!J7 O0Sk710 JMP J8!78 :BRANCH OUT ===-memmmmcccecmeeee )
8397 056306 0127 000022 7$: MOV 818.,R2 sCOUNT NO. OF SECTOR GAP

9398 0586312 012737 000024 0S27??0 108: MOV 820.  J8ERWORD  :COUNT TO GIVE ERROR WORD

82399 (0S6320 004737 054016 JSR PC, JBWRITE "WRITE SECTOR GAP

8400 0Se324 013721 084014 MOV JMWWORD, (Ri)+  :STORE SECTOR GAP WORD

8401 056330 001413 BEQ 118

9402 056332 160237 052770 SU8 RE $ERWORD - IF NOT csr ERROR WORD NO.

8403 0S6336 005037 00Il24 CLR 388GDDAT :GOOD WORD

8404 056342 013737 054014 001126 MOV J#WWORD , ¥#SBDDAT: BAD WORD

8405 086350 012737 104006 0S&Ce0 MOV #104006 , J8SEGPER; STORE "ERROR 6" IN SEGPER

8406 0S6356 00OSSH BR 178 ! BRANCH OUT

8407 05e360 005302 11%: OEC R2 ‘HAVE 18 WORCS OF ZERGS BEEN WRITTEM ?
g:gg 0Se362 001353 BNE 108 :IF NOT CONTINUE

LS, ;AT THIS POINT THE SECTOR FOUND FLOP SHOULD

g:;é :BE HIGH, S0 THAT THE HERDER SYNC BYTE CAN BE GIVEN.

8413 :HOWEVER, IN THE DRIVE TIMING ERROR TEST THE REST OF THE ROLTINE
g:ig . 1S nsonfso

BY4l6 0SE2E< 00S737 0iS14d 15T JNTESDTE .15 THIS A DRIVE TIMING ERROR TEST *
gdig 0ZE370 0Cli%7 BNE 178 :BRANCH OUT IF YES =m===-mecmemoieeeee )
8419 0S6372 004737 0S4016 JSR PC,8WRITE :WRITE ONE SECTOR cnp 0 BYTE

8420 :AND ONE SYNC. BYTE = 230

8421 056376 013711 024914 MOV #WWORD. (R1) ?nvg 0 BYTYE nng gvnc BYTE

8422 0BE4Ge 023721 0827¢2 cMP #RSYNC, (R1)+ YNC. BYTE

8423 DSEY0E 0019414 BEQ 128 :IF YES CONTINUE OPERATION

g:gg 0Se410 0127?37 000024 0s2770 MOV #20. ,38ERWORD  :IF NOT GET RERDY FOR ERROR PRINT
426 (0SeMle 013737 0S27S2 001124 MOV QWRSYNC , 38SGDDAT; GOOD WORD

8427 (086424 014137 001126 MOV -(R1),9kSBDOAT :BAD WORD

428 0Se430 012737 104006 058022 MOV axowobs J8FSYNER: énssar “ERROR B" IN FSYNER

5333 056436 000S24 BR 178 OUT ==mmmmmce i cemecme o
8431 O0SE440 012702 000004 12%: MOV 24, R2 :FOUR HERDER WORDS

B432 0SH444 015703 056070 MGV ssiyL R3 :PCINTER FOR HERDER TABLE

g4z 056450 012737 00CODS 02770 13%: MOV 85, 288 RWORD ' ERROR uono NO SET

434 0SE4Se 004737 054016 JSR PC., ASWRITE “WRITE 4 HERDER WORDS

43S QSENER °é3711 0E4014 MOV AWWUWORD, (R %TOR WRITTEN WORD

E43t CEE<EE 022221 CHF (R3)+, R1/+ CORRECT ?

B427 Q0SE472 30142 BFG 143 :1F GOOD CONTINUE OPERATION

C432 “IF NOT GET READY FCR ERRCR FPRINT



CZR'HBD RPO4-S & DSKLS_CTRLRZ

CSRIME. P2 10-NOV-77 11:09
8440 QSBY7e 160237 052770
8441 0Se476 014337 COlie4
8442 0S6502 014137 001126
8443 (0SeS506 012737 104006
BY444 Q0SESIM  00047S
8N4E
8446 056516 00S302
8447 (056520 001353
BY448 (0S6See 004737 0S<0l6
B443 (0S6Se6 013711 0OSu0l1M
B4S0 058532 022137 0Se0l6
B4S51 0SeS53t 001414
8452
8453
S4C4 (OSeSH40 (014137 C01iles
BY4ES DSeS44 (013737 0S6016
8456 0SE552 (12737 00000S
8457 0S6560 012737 104006
g:gg 056566 000450
8460 0S6570 012702 00000S
84€1 0S6574 012737 000006
gub2 0S66C2 004737 0S4016
8463 0SEBOE 013721 054019
B4b4 0OSbEle 0014l
B4685
8466
8467 0S661Y4 160237 082770
B468 0S6620 005037 00124
B469 0Sbeed 014137 001126
8470 0S6630 012737 104006
8:;2 0Seb36 0004 4
B4”3 0S6640 [0L302
8474 (S6b4e 001354
B47S 0S6644 (004737 054016
8476 0S6ES0 012711 0S4014
B4?” 056654 023721 082782
g:;g 0Se66C 001413
8480 0Sebbe (12737 0£0000S
g48l 0Se670 014137 Q0llee
8482 056674 (13737 0S27%2
gzga 0Se?02 012737 104008
e48E 0OSe”10
A48 JSe712 200201
Euyy
B8+88
8489
8490
849}

B4Se
B~93

MRCYL1 30(}
DIS

056024

046
K S

148

001124
052?70
056026

20s:
0Se~70 158:

0Se030

168:

08277C

00lla4
0Se032

17%:

)
Im

Il6

10-NOV-77 11:48 PRGE 204
ULATION
suB R2, 38ERWORD -WORD NO
MOV -(R3), 98SGDDAT :GOCD onra
MOV -(R.).24$BDORT :BAD DATA
MOV 8104006, 98ERHERD; INSERT “ERROR 6"
OR 178 'BRANCH OUT ~=--=cem-ocmeccccccccmeoe
DEC R2 :ARE 4 HERDER WORDS COHE?
BNE 138 :TF NOT CONTINE
JSR PC, 28WRITE :WRITE CRC
MOV J8lWORD, (R]) :STORE CRC
CMP (R1)+, 38GCRC :COMPARE GOOD CRC
BEG 20% IF GOOD CONTINUE OPERATION

:IF NOT GET READY FCR ERROR PRINT
MOV -(R1),38SBDDATA ;BAD CRC WRITTEN
MOY 28GCRE, J8SGDDAT ;GOOD CRC
MOV 85 . J8ERWORD :EFQOR WORD NO
MOV 8104006, 98ERCRC : INSERT ERROR 6
BR 178 SEXIT ==cecececccecmme oo oo
MOV #5,R2 :NO OF HERDER GAP
MOV 86 . 3 SERWORD :ERROR WORD NO SET
JSR PC. OSWRITE ‘WRITE HEADER GAP
MOV JBUWWORD, (R1)+  :STORE
BEQ 168 :1F GOOD CONTINUE OPERATION
:1F NOT GET READY FGR PRINT

SuUB R2 anERHORD ;ERROR WORLD NO
C.R J8$G0DA :G00D_DATA
MOV -(R1} ansaoonr 'BRD DATA
MOV 8104006, 98ERHDGP; STORE “ERROR 6
BR 178 :BRANCH OUT =—--=== -~-cmeecceeeae ,
GEC R2 :ARE S HEADER GAP ZERGCZ DONE °
BNE 158 “IF NOT CONTINUE
JSR FC, asWRITE
MOV JSUWORD , (R1 )
CMP acRSYNC tR1:+
BEG 178 :R-0K, EXIT =-ccomocmemmoeecaeae,
MOV 85 . 38ERWORD :IF NOT GET READY FOP ERROR ERINT
MGV -(R1), 38$BOCAT
MOV 28RSYAC , 38SGDDAT
MGV 8 104006 , S8HOES YN
RTS Rl SEXIT =mcmmmmemmecmmceem o

£C 2203



coRJHBO RFON S & 2SkiLS CTRLRZ
10-NOV=-TT 11:29

CoRIMS.

8495
849

@ W @O OLWD
LTV T TR TT A TS IT ) )

TRARAAAR

mmﬂlﬂlmo-—o—o-.—p. apopepapaf D
£ WWh— O - I S WWNie- c).gm-

(Dm@@Om
(IRILIGIT
n-m#m

le

0Se™ i
56716
0S6736
0S6742
0S6746
0S6752
05675¢&

056762
0Se768

gSe7?e
95?76
0s7092
0S?004

o
O
(=)
NN - O
Q
o

o=  pepape
AVLS AV VL VIR TN, T

SINNINN

[t Y S 08(.)
00o0LVo0 Wo-N

0s2710
042710
2058~7C3
0Cl46

MRCvil 30(}

J16

1 10-NOv-77 11:48 PRGE 205
DiSr SIMULATION

: #SEQRCH SECTOR

RADDRESS
PASSED ARGUMENT (SECTOR SERRCHED FOR.
CL COUNT (PER BYTE;

QUNTER FROM R1

R WORD COUNT

SVEN TWO SECTOR CLOCrS ARE GIVEN TC RESET
ASE IT IS SET.

G OF ERCH SECTOR, ONE SECTOR CLOCK MRS TC RISE

LOCK, THEN EVERY EIGHT MAINT.CLOCKS., ONE SECTOR CLCCK
TH THE MRINT. CLOCK

KS ARE NUMBEREC RS FOLLIWS:

:#THE NEXY SECTOR WILL MAVE b0OB SECTCR CLOCkS
;#THE EXT SECTOR THEMN HRS RNCTHER B38 SECZTOR C_0l¥S

;#4ND SC ON
SECTR: O :SEZTOR SEARCHED FOR
SERRCH: MV (Rl)+ J8SECTR ;SRVE SECTOR SERRCHEL » R
MCV J8RHMA. RO .NOW RO MRS MARINTENANTE PEL W&OR.
MCY JeSECTR,R3 :_OAC SECTOR COUNTER
MOV sDMO , IRC :SET DIRGNOSTIC MODE
gIs sMSTLK, IR0 :SET SECTOR £LOCK
BIC sMSTCK . 9RC ;CL;QR SECTOR CLOCK
BIS sMSTCy . IR0 :SET SECTOR CiOCK
BI sMSTCh. RO :CLEAR SECTOR CLOCK
:THE RBOVE TWO SECTOR CLOCKS RRE SIVE' FOF
‘RESETING SECTOR PULSE
IN CASE 17 STARTS SET
RIS BMINA'MSTCK, RO ;SET IMDEX AMD SECTOR CLOCK
BI< SMINX!MSTCK, 9RC ;RESET INOEX AND SECTOR CLCCk
TSt R3 :TEST FOR SECTOR 0
BEQ 78 :IF SECTOR 0 IS REQUIRED, EX]™ =------ '

:NOW 304 WORDS WILL START (608 BYTES)

:#FOR FIRST BYTE MAINT., SECTOR CLOCK WILL GO HIGH, THEN MRINTY. CLOCkr wlll 30 WIGH
+#BCTH WILL CCME DOWN TOGETHER, THEN SEVEN MRINT. CL.OCKRS WILL BE GIVEM
;#FOR SECOND B-TE. AND mL. OTHER BrTES TILL NE~T SECTOR. SESTSR 130K

SEG J2C+



CeRoHBO, RPOY S o DSKLS CTRLRe

\LPJH8-¢A: 19-NOV=-"7 11:49

8551
85sSe
8553
8554
855S
8556 0S7006 012702 000010
8s5S? 70le 012705 0000Ce
8558 057016 052710 000010
8559 0S7?022 052710 000002
8560 057026 000402
8561 0S7030 9052710 000012
8S 0S7034 042710 000012
8563 0S7040 052710 000002
8564 QS7044 082710 0OGC00GCe
8SeS 0STOS0 00S302
gggg psr70se 001372
8568 0S70S4 Q012702 000007
8569 057060 C£0530S
857 057062 001362
8571
857
BS”
B57H
8S7S
8576 0S70e4 012701 000457
8577 0S7070 Q012?05 000002
8578 0S70?4 Q12702 000007
8579 0S7100 052710 00001e
8580 0S7104 042710 000012
8581 0S7110 052710 000002
8582 057114 (042710 000002
8583 057120 005302
BS84 (0S7122 001372
8585
8S 057124 00S305
8587 057126 0013&2
8588
8S89 0S7130 00530}
ggg? 0S7132 0013S6
8592 057134 0S2710 000010
86S2 0S7140 04271C 000010
8594 (0S7144 005303
gE3S (0S7146 0Ci317
B596
8597 0571580
BE9B8 O0S7ieS 000201
8599
8600
Be0l
8602
8603 (CtE71e6 000000
g%gﬂ 057170 DGO00C

J—

MRCYL1 3011046

K1b

10-NGV-77  11:48 PARGE

OISk SIMULARTION

;#WILL BE IDENTICAL WITH ONE MRINT.

+ONE WORD ONLY

18: MOV ne R2

MOV RS

Bl unércx IR0

BIs sMCLK, SRO

B8R 38
2%: BlS SMSTCK P MCLK, JRD
33: BIC SMSTCK!MCLK, ARO
8s: BIS sMCLK , 3RO

-~ BIC #MCLK , JRO

DEC R2

BNE 8$

MOV 87 . Re

DEC RS

ENE 2s

:NOW 303 WORDS RRE LEFT

MOV #303. ,R!
4g: MOV .2 5
cs: MOV

8IS !HSTCK'HCLK RO

BIC SMSTCK!MCLK, 9RO
£S: BIS #MCLK , 9RO

BIC #MCLK | aRO

DEC R2

BNE 68

DEC RS

BNE 5%

DEC R1

BNE 4§

BIS sMSTCK, RO

BIC #MSTCK , aR0

DEC R3

BiiE 18
s ¥

RTS R}

: #READ ONE SECTOR OF DATR

RNG: 0
RCOM: o

206

CLOCK

:BYTE_COUNTER
{BYTES PER_WORD

iSET SECTOR CLOCK

:SET MAINT. CLOCK o
:BRANCH_TO CLEAR SECTOR ANC SLOCK
'SET BOTH CLOCKS

:CLEAR BOTH CLOCKS

'SET MAINT. CLOCK

: CLEAR MAINT.CLOCK

:BYTE COUNTER

!CONTINUE IF BYTE NOT COMPLETE

;SETUP FOR SECOND BYTE

: 1S WORD COMPLETE”

;CONTINUE IF NOT COMPLETE

:TO GIVE SECTOR CLOCK AND MAINT. CLC.+

AND ALL RRE IDENTICAL

; WORDS PER SECTOR COUNTER
:BYTEC PER_WORD COUNTER
:BIT COUNTER (MAINT.CLOCK COUNTER
:SET SECTOR CLOCK AND MAINT. CLOCK
:CLEAR CLOCKS
SET MRINT., CLOCK
ESET MAINT. CLOCK
BYTE COMPLETE °
INUE IF NOT COMPLETE

NT

WORD COMPLETE 7
NTINUE IF NOT
S
T

ECTOR COMPLETE 7
NTINUE IF NOT

SECTOR CLOCK 1 MORE TIME (FOR B603)
R SECTOR CLOCK

EQUIRED NQ _OF SECTORS CGMPLETE °
INUE IF NOT

—~20D

;NO. OF WORDS RERD
'EXTRA STORAGE

Ln
(&

(9

n



C<RIHBO RPO4/S- & DSKLS CTRLS%

C3RIHB P2 10-NOV-77

8607

Bed8 057172 012137
8609 0S7176 012137
8610 0S720M4 00S737
8611 0S7210 001403
8612 0S7?2le 012737
8613 087220 012702
8614

8615 0587224 012703
8616 057230 012337
8617 0S7234 004737
8618 (0S7?240 005302
8619 0S7242 001372
8620 057244 00S73°
8621 057250 0010ic
82?2 057252 005037
8623 057256 012702
8624 0S7262 012337
8625 0S7266 004737
8626 057272 005302
8627 07274 001372
8628 0ST276

8629 0S~30C 0002C!

0S7166
057170
015142

1727727
ooo40oe

0S4SEH
0S3560
p53S6e4

015.4¢

0SO46H4
000017
052560
0s3seM

MRCrll 3

oSC4e4

28

3%:

4%

L16

%07 - o o208

;SAVE NO. OF WORDS ONLY FOR INFORMATIOM
!EXTRA WORD ONLY FOR INFORMATIGN

‘1S THIS AN (ECC TEST

'BRANCH IF N

{PRESE BITS ARE TO GENERATE ECC

: 256 _WORDS PER SECTOR

'PLUS 2 ECC WORDS

"POINTE_TO DISK SIMULATION

;READY TO_READ CONTENTS

;15
IF

: YES
“NO MORE ECC BITS RRE TO BE GENERATEC
:ONE DATA GAP, 14 TOLERANCE GMP
QEQBY T0 RERD CONTENTS OF WORD

:cou T
:BRANCH IF 14 NOT
- RETURN

DONE



M1B

CoRIHBO, RPOM/S.- 6 DSKLS CTRLRZ  MRCYL1 30(1046) 10-NOV-77 11:48 PAGE 208

SSRIHB. P2 10-NOV-77 11:09 DISK SIMULATION SEG 0207
8630 057302 RPVECT:
8631 057356 104402 TYPOC : TYPE FROM PC
8632 057360 012777 057302 135356 MOV SRPVECT, dRPVEC 'RESTORE TRAP RPOM VECTOR
8633 06736 000000 HALT ! CHANGE TO CONTINUE

8&34



801

0,RPO4-5-& DSKLS CTRLR2  MACY1l 30(1046) 10-NOV-77 11:48 PAGE 209
P12 10-NOV=77 1::09 SEG 0208

.SBTTL
.SBTTL #x#SYSMAC LIBRARY ROUTINES##¢
.SBTTL



MACY11 39

L 1046)
TY INPUT

Rol!

v-27
INE

COl

11:48 PARGE 210

;FROM THE TTY

SEQ 0209



DOl

CZRIMBO,RPOM /S ‘6 DSKLS CTRLR2 MARCYLLl 30(1046) 10-NOV-77 11:48 PARGE 211
CZRIWB.B12 10-NOV-77 11:09 POWER DOWN AND UP ROUTINES StG 0210

8642
8643 00000! .END



EOL

CZRIJHBO,RPO4/5.6 DSKLS CTRLR2  MACY1l 30(1046) 10-NOV-77 11:48 PAGE 213
CZRIHB. P12 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS

RACL = 000040 2432

ACU = 100000 2365

ADDMOD 000204 4958 2673

R, Bl B0,

AS 015050 1885 1888 cS10s  3985% 3997 Y153% 4164
g SO i
ATTENT 0IS134 25458 2B813% 2851  398S 4183 4283
ART0 = 000001 23238

AT1 = 000002 23c4s

AT2 = 000004 23259

AT3 = 000010 23cbs

ATY = 000020 23274

ATS = 000040 2328s

AT6 = 000100 23298

AT7 = 000200 2330«

Rle = 000400 ccbys 3844

A17 = 001000 22bsSs 3844

BA 015026 1881 24998  3978% 413B8%  HI43x Y269 4273+
BAI = 000010 2239 3846 7220

BRSECH O0S1410 495 75738 7600

BEGIN 017356 493 cbe0ds 7598 842
BEGINZ2 017346 437 celas

BITST  0O45532 2696 657848

BITO = 00000l 4878 6980 7015 7017
BITOC = 000001 4874

BITOl = 000002 4879

81102 = 000004 4g87s

BIT03 = 000010 4878 .
BITOM = 000020 4878

BITOS = 000040 4878

BIT06 = 000100 4878

BIT0? = 000200 4B87s

81108 = 000400 4878  Bb41

BI1T09 = 001000 4878  B64l 8&4e

BIT1 = 000002 4878 6994

BITIO = 0C2000 4878 8642

eIT.1 = 004000 4878  B64]

BITi2 = 010000 4878

BIT1i3 = 020000 4878 7010 70ie BE42
BITi4 = 040000 4g7s 6987 Be4!

BITIS = 100000 4878 6982 6989 69% 70CS 7007
BIT2 = DO0004 4878

BIT3 = 000010 4878

BIT4 = 000020 487s

BITS = DOOOYD 4878

81T¢ = 000100 487 s

BIT7 = 000200 4E878s

giTe = 000400 4874

BITS = 001000 487 %

BLT) Q4ESED ES848 6589

BLY2 Q4Sele 6584 6SES BS9ls

BLT3 ~ D4Sele 6592 6533

BPTYEC= 000014 <4874

ChH 015044 2508#

4283#

4293

SEQ 0211



FO1

CZRIMBO,RPOU/S-6 DSKLS CTRLRZ  MACYLL 30(1OW6) 10-NOV-77 11:48 PAGE 214

CZRIHB.P12  ~10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS

ce 015070 25188

CHECKD= 104414 8642

CHECKE 046210 4432 4ssL 4708 48e3  S025  SiS2 SO

CHECKT 046020 3843 3908  40B2 4214  NYEZ 4521  4BES
5712 5849  B0O4 6157 6322  bb7es  BBSS

CKSWR = 10Y4G? Be4l 8642 i

CLARER 045702 38156 4SS 4563 S1SB 5165 5747 5754

CLDISK 045764 2812 2892 2304 2356 3806 383 3900

CLR = 000040 224918 2969 3005 3022 3045 3065 3089
3353 3393 3445 3973 3493 315 3539
3656 6B 378 394 3718 3744 3777

COMHD 052510 3898 3929 4082 4668 4827 94979 5270
6857 6937 7099 7700w

COMPR 053562 7840 7889 79678  BO9Is

COMPAR 046660 2938 4001 4018 4170 4298 4434 4574
S647 5765  S909 K067  b232 633 bB72s

COMWHD 05S5B32 4234 4428 4S2?  S128 5718 8204w

COUNTD 054230 8033 8097 8108

CPHALT 005123 14238 3843 3908  40B2  M2I4 4427 4432
4977 5025 5122  SiS2 5287 5310  S42@
5892 6004 6043  B157  B205  B322 6372

CR_ = 000015 4878 86YI

CRC 047172 3829 3894 4048 4200 4371 4410 4500
5644 5691 5828 5968  bl27 6293 6838

CRLF = 000200 4878 8641

€SF = 000002 23724

€U = 000010 23748

cs1 015032 1870 1873 188l 1888 1895 1905 1908
6432  Bh75  B679 6686 6730 6738

cs2 015030 1870 1873 188l 1895 1928 25008 4139+

eyL 052650 3822% 3830  3887% 3895  HOO2  NO4I¥ 4049
523@# 5247  5385* 5399  S636% G545 5820
6234  6831* H833  B310% B319  70sex 7059

DAREAD 052724 7773 77858

DATENV 050476 1324  44B6%  4630% 47B0% 4935k  50B7%  S232«
6279 73288 7934» gOI1¥ B8OS4  BO70»

DAWORD 052730 Yed2s 47924 4397w 244k S33w  SSiex  SE26

DB 015022 1881 2497

OCK = 10D000 23078 4844 4995  SOIB 5441 5594  SBIM
7180  719% 7199

DCL_ = 000100 24338

DCLERR 015156 25728

GOISP = 177570 4878 511 2625

DENVL = 000200 23178 4143

DE1__ = 000040 22798

DFF20 = 000002 22758

DF 1 012516 523 42 649  1935s

GFii 012534 63l 1942w

OF14  Ql12543 bb2 1945

OF1E 012583 671 1948

DFIE  OlgSEg 682 19498

OF17 01283 895 1951w

c89¢
See?7

Y476
6415

3231
3592

6007

6043
S4y22

4653
6440

3268
3615

6159

$147%

4941x
6128

5954 x
6915#

6362

SEQ 0212

6205
SS74

48le
64E1l

3300
3646
b32s

8483

4863
5849

£393

4275#*

4950
6285

B113»
7057=»

7178



GOl

MACYLl 30(1046) 10-NOV-?7 11:48 PRGE 215

04-5/6 DSKLS _CTRLRZ
it CROSS REFERENCE TRBLE -- USER SYMBOLS

<]
2 10-NOV-77 11:09

QO OO0

n NN
D0
Caty

2 012523 19374

OF20 Q128572 708 1954

OF21 012601 719 19588

OF22 01260k 736 750 1960w

OF24  Qi26le 765 778 1962w

OF26  0loe2l 791 1965w

OFS? 012631 806 1968w

OF 3 012527 611 618 1939

DF30 012637 813 1970w

DF31 012645 574 582 949 957  1973s

DF32 012855 558 593 1976

DF33 012666 541 1979

DF34 012676 837 19828

OF3S 012705 856 928 19858

DF3 012715 871 888 1980

DF3? 012723 311 1990w

DF40 012734 g74  1993s

DF42 014730 980 987 1014 22138 ,

DF44 014733 994 1000 10)7 1021 1028 1035 1042
1098 1108 112 1119 [140 2214

DFS = 000001 22740

DFS4 014740 1049 1126 1133 22168

SH1 00545 1 518 637  l4bds

DHI1 005701 623 14328

DH14 00605k 6S4  1Sils

DHIS  0C6255 668 1533

DH1E 006305 676 1538

DH1?7 006443 687 1555»

DHZ 005567 605 14788

DH20  00BB20 700 1574w

DHel  00B774 713 15328

DH22 007110 730 1606

DHe4 007204 758 771 1617w

DH26 007362 782 1636w

DH2? 7560 798 1658w

DH3D 007716 gl2  1675#

DMl 010050 564 933 1691w

DH32 01029 547 S88 1713w

DH33 010463 532 1737w

DH3Y 010662 B27  1753s

DH3S 011035 g47 918 1777

DH3E 011232 862 879 1739

DH3? 011370 893 18168

DHYD 011807 %6 18418

D442 GI4410 g7 985 1012 21698

OH44  B1447] 992 998 1005 1018 1026 1033 1040

) 1096 1103 1110 1117 1138 2173

OHZ4 014603 1047 118% 1131 2133

DIGE = DOOODY 22768

CISK ~ 054566 1915 3816 3860 4436 4576 460 4755
6403+ 5506  5554# 5767 5791 5329 6083
7148 7550  7SeMe  7GeS»  Bli4  B8i6Ss 8615

GISPLA 001142 Sl1ls 2625+ BB4ls  BE42e

SISPRE 000174 4888 2625

ELY = 100000 2251

Oled = OCO0Z0 2278

1056

1084

4804+
6137»

1063

1061

7]
&

9
1

11
39%

1070

1068

4958+
6255

1077

1075

s178
5303

1084

1082

S208
6304+

SEG 0213

1091

1089

S3S4
7033
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CSRIMB.P12 T 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS

DMC = 000001 23118 2906 2956 380k 3954 4107 4149 7227 7250
7374 7987 7930  B0OM  BOO7  BO41  eUsi  BOe7 8207

DPR = 000400 22828 6700 6703 6750

DRY = 000200 22818 §700 6708 6745

DST 015036 1892  250Ss  3984# 4152 4282

DSWR = 17757 4878 511 2625

051 015054 1870 1873  188S 1888 1895 1905 1908 1912 1928
6698 6703 6708 6746 6750

015056 25138

CTAGAF 055572 81688

DIE = 010000 23048 0 4148 4278

DISY = 001000 23198 7869 7942  794g

GT1 011764 522 641 648 18638

DTl 012026 630 1870w

DII4 01204 6bl 18738

DTIS 012070 620 18768

DT16 012100 681 18788

DT17  Dl2:16 694  18Bl1#

DT2 012000 18658

DT20 012136 7C? 1885

D721 012156 718 1888s

0122 012172 735 743 18908

DT24 012204 764 777 1892s

DI26  Ql2224 730 18958

DT27 01224 805 18988

D13 012012 610 617 18878

DT30 012264 gi18  1901s

DI31 012302 673 581 948 956 19058

D132 012324 5§57 598  1308%

0T33 012350 530 1312w

DI34 012378 835 1315

D135 012412 B854 326 19188

0136 012434 869 886 19218

DT37  Dlause 909  :924e

DT40  BI2476 37 i3gas

DT42 Q14672 T4 986 1013 2207

DT44 014702 993 993 1006 1020 1027 1034 1041 1088 1062
1097 1ig4 i1l 1118 1139 2209

DTSY 014716 1048 1125 1132  221is

CvA = 004000 22678 §432  B67S 6679 6738

ECDATR  0SQYSE 73098 7351 7501s  75g6e 7558 794s  798bs 8001+ 8003«

ECH = 000100 22988 50l 5614 Bl 636

ECI = 004000 23988 3905 Y21l  eBSl 6332 709

ECORR_~ 051102 4857 5009  Sus4 5607 6037 6189 £35S 7496

ECTEST 050514 73%8s 7529 7589 7995 8012  B0SS 8O-l

€C1 015062 1318 1321 1324  25iGs

ECe 015064 lalg  I%2l 1924  25les 129 4693 483 5005 5295

EMTYEC= 000030 4B7s  2625¢ 2658+  2686e

EM1 002136 517 79%  1iS1ie

EMIl 002307 b22 635 780  1i7Ca

EMI4 002342 6S3 1175

EMic 00232 BBE 1178

E¥16  OO243e 675  11BSs

EM17 C24E3 egt  1l6@e

win

no
DO

2512s

1069

BOYY %

5480

72703
8362

3982+#

1076

BOMB#

8603

7844
8371

4150%

1083

8060*

5877

SEG 0214

7850
e3ge

4280+

1090

8064+

6033
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CIRINB. P12 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS SEG D218
EMeS 00222l §30 545 562 11600
EncO 002477 699 1192
EM2] 002520 712 1195
EM2e 0Jes4e 723 1198»
EM2M 003143 755 12845s
EMES 003236 768 1255+s
EM30 003276 811 12618
EM3] 003420 824 1275
EM32 003543 841 1290s
EM33 004032 861 1323
EM3Y 004104 87Y 1330
EM3S oou1?? 833 13408
EM36 0044786 916 1375s
EM3? 004664 336 139Ss
EM40 004752 363 1404
EM42 012744 97?7 1998»
EM43 013027 984 2008s
EMYY 013073 991 2016
EMUYS 013130 997 2022
EMNYE 813157 1004 20274
EMY7 0132086 1011 c0321%
EMSO 013243 1018 203848
EMS] 01330. 102% e045s
EMS2 013322 1032 20498
EMS3 013362 1039 20568
EMSY 013422 1046 c0b3s
EMSE 013461 1053 2070s
EMSH 013474 1060 20738
EMS? 01351} 1067 20?78
EME 002250 586 60M 11648
EMBO0 013540 1074 2082s
EME] 013627 1081 20938
EMB2 013677 1088 210l
EMB3 013754 1095 21108
EMBM 014032 1102 21198
EMES 014066 1109 cless
EMBE 0141580 1116 cl35s
EME7 0l4222 1123 21438
EM70 014307 1130 2l53s
ERohc  gitose 8536s  Booss  @us7s
] (] -
ERFLGS Q0iSled 25348 3847% 3856 3868 3925# 4078# 4230» 442S#* 4430 4524+ 4535 4S69# Y667 #
S, Sen S B, fmm s SmL s e ok sl s s
S323% S423x S439 478+ # » 7 S 59
ggog- goeg 6062 6158+ 6174 6227 6324+ 6340 6391 % 5888 7098# ~109 7 ES
1 b4o®
ERHOGP 056030 8229% 8292s 8470
ERHEAD 0Se024 8227+ 82688 B8Y443#
ERPOS 0S110C 74928 74984+ 7514
ERR = 040000 c288s 3982 4180 4280
ERRVEC= 000004 4878 c62S#» cbb0s (Y4 2688+ Bb41%
o Goes O g
ERWORD 082770 1BES 1867 1308 1908 1912 294S 3862x 3867% 4026 4178 4306 6881# 6887 »
78-.8 7871s 7896 7900+ 7S924+# 7948% B39+ 8398+# 8402* B4o4» B433% 440 BYSH



CIRJHBO,RPO4/S -6 DSKLS CTRLR2

CZRIHB.P12

ER] 015034
tRe 015040
ER3 015046
EXT1 = 000001
EXT1O0 = 900010
EXTe = 020000
ExXT20 = 000020
EXTY = 00000M
EXTH0 = 000040
EOD 0241?
Ell 025604
El2 025732
ENY 030436
FEN = 000200
FER = 000020
FILLEC 051254
FIRST 017332
FMY22 = 01000C
FNWORD (056046
FORMAY [Su4232
FouT gse0se
FSYNER DS6022
FLTRBL 015150
GCRC DSE016
GECC! 0S0%s0
GECCe psose2
aNS = axdies
GO = 000001
GRvV = 000010
GTSWR = 104406
HAROTMP 0S0S02
HARDER 0SO474
HCCRCE Q47574
HCE = D00eCO
HCI = 002000
HCPC = 000400
HDESYN 0
HDWSYN OS4Se4
HERDER 054540
HEDGHP Sc obH
HEDSYN 052666
HE GAP pE4cE2

10-NOV-77 11:09

1870
4685
6362
1885

MRCY11 30C1048)

1873
NBY4Y

25068
2S09s

JO1

11:48 PAGE 218

CROSS REFERENCE TABLE -- USER SYMBOLS

1885
4396

10-NQV=-27
189S 190€
€016 5e8?
seel 8367
3887 3905
4636 4659
52kl 8311
5893 S360
6932 7052
5100#% S590#%
5103 5693
Y48NE  4S4]
5293 5377#%
6183 62778
4485#* 4545
5735 6753
2640 2649
2883 2885
7588 7590
7251 7706
4932 S084#
4932 S084
7178 7180
7196 7199
7950+

1908 1912 1818

E4y4] 5594 Sel4

5519 S803 g942

4yoM1 4059 4194

4709 4786 4818

£38S 6417 E461

5998 6044 6119

7096 7eel

8323

82384 84S0 8455

4561 4628% Y691

S448 SSo8# S601

6349 7313¢ 7349

4562 4623 4779
5813% 5953#% bllex
2673 2683 2686

2895 2898 31586

7592 7594 75986

8210

S229% 5376% 6527»
5229 §376 5527

1928
S8e9

2S04 s
6024

6268

4349
434 §
S568
6206

3980
6176

75468

4367
4372
5625
6285

Y1il4g8s
6196

4404
5026
5685
6316

S003
S812»

Slb4
74364

2789

6528
8642

6110»
6110

SEG 021k

4278+
e342

Yyo2
SQ9s
s701
6373

S08S#
5875

S231x»
7549

2791
653!

6276
6276
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CZRIHB.P12 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS SEG 0217

Yhe = 002000 i

IE = 000100 ccbes 3457 3484 3731 3756 3763 6420 B44S

ILF_ = 000001 229¢es

ILLEGL QlS2ie cS8es

ILR = 02 2233s

[OTVEC= 000020 4878 2625#

IR = 000100 eeves 4139 Y144 4276

IXE = 004000 238218

100 024152 29788 2984

102 024256 3015Ss

103 024352 30348

I04 024452 30S6s

10S D24SS5e 30784

106 024652 31018

107 024752 3123s

114 GeblaM 33108

115 026 33658

15 %l 3608

]

KEYL 0Sa26S4 3825#  3891#%  4O4SE  464O*  4790%  494Sx  Sg4ox 53B9%  SS4Ox S824# S964x  £123% £289+#
6834s B913¥ 7055k 77264

KEY2 052656 3826% 3892%  MO46®  4bYl¥  H4791x  4Qyex  5243% 5390* SS4lx S825% 5G6S% bla24s 6290
6835% B914®  705b% 7727

KIPARO= 172340 S09s

KIPRR1= 172342 S09s

KIPAR2= 172344 S09s

KIPAR3= 172346 SO09s

KIPRR4= 172350 SQ9s

KIPRRS= 172352 S09s

KIPARB= 172354 S09s

KIPRAR?= 172356 S09s

KIPDRO= 172300 S09s

KIPOR1= 172302 S09s

KIPDR2= 172304 SQ9

KIPDR3= 172306 S09s

KIPDR4= 172310 S09e

KIPDRS= 1723.2 S09s

KIPDRb= 172314 SQ9s

KIPDR7?= 172316 S09s

LA 01066 25178 3983%  4l51% 428l+#

LRD 045744 6592 66368 6640

LERR 65758 6581% BBOY

LF = 000012 4878  BbM1

LST = ccB4s

LSTIY4A 026154 3306 33198

LETISA 026356 3359 33778

LETIBA 02652k 9 34238

LO0 024146 29768

LO2 24254 30138

LO3 024346 30308

LOY D2444Y4 3053s

LOS Q24Sue 3073s

LOE 024644 3097

LS 024742 31188



LO1

& 0-NOV-77 11:48 PRGE 220

s
5%

0,RPO4/5/6 DSKLS_CTRLREZ  MACYLl 38

p + IS

c
CSRIMB. P12 10-NOV-27 11:09 EFERENCE TABLE —- USER EYMBOLS
L1l Q25542 32124
C12 055670 3546
013 056002 35774
L1 056120 33088 23318
Cis 056350 33618 3374
C16 056460 J901s 320
21 056658 G
L2 056536 34798
C36 057164 Joo3s
21 057264 38478
C34 057550 38738
C3s 087509 32938
C36 057820 30268
L340 057754 J6E9s
C4i 030036 36768
[y 030146 37048
C45 030262 37288
Cud 030372 37638
C4s 030514 37868
FakECY 050336 5966 3806 72438
MASK = 045529 Ec570s B5G7B% 6594 6595  BSI6*  6599% 6600  B6OLE
MCLK = 000062 23128 3356 3366 3958 3959 4108 4109 411l
€386 5883 537 3838 7638 7536 7BY6  7BH47
79% 8091 eds, edbe 8373 &SS9 msel  BSee
mCPE = 020000 O3eas
M-S = 01000 c380s
M1D 950226 $3338 72308
MIDOLE 080559 75148
MINX = 0DOGO4 55138 7704 7705 8208 8209 8541 @542
MMVEC = 000260 E09
MOL ~ = 010600 23868 2893  28%
mPE = 000900 SS4as
MR 015082 1921 eSlis 3981 # 414G 4279%
MRO = 000036 23ise 5377 7982 7990 7999 8007
n2tok = 009858 83758 3955 3956 3988 3969 4108 4109 4121
2¥eK = '
S8c0 el 7979  B041  B36i 8362  B534 8535
gS61 @S2 8579  B580 2 8592 8593
MWR = 000OYO 23168 B8049S  B058 8364  B374
MXF = DC1000 S3yey 3496 3600 3504
NCODE _ 0S0466 g2 de2 47e W33l  sos3  see8 SIS ssa
]
NCOUNT 0S0470 YIBSE  4eZer u77ex  493lx  GOB3x 5228k  S37S¥ 5526w
8 %
NED = 010000 5508s 3208 3217 3251 3288 3798 7612
NEM = 004000 55478
NHS = 00 c3Gls
NGPERA 015150 52698
NOSYNC 053764 E238% 7774 7828 7912 7940  BeN1#
NOUNIT O1E114 o857y 2760% 2796 2803 2835«  &480#
NOWORC 053716 857 5781
NUNIT  OIS116 5659y  2803% 2804
N1] 028575 5306 3002w
N]3 058726 3940 35664

4257
8537

S810
S810#

4258
8S41

5950
S950#

784S
BsS42

6109
6109«

SEQ O21e

7847
8558

6275
6275



CZIRIHBO, RPOM/5-b JSKLS CTRLR2

CZRIHB. P12

N36 027660
OCYL = 100000
oF 015042
OFREV = 000200
OFSETC 015202
OF 100 = 000004
OF200 = 000010
§£§§0 : gggggé
OF800 = 40
OPERSE Q44704
OPI ~ = 020000
OR = 000200
ouT 052734
000 024220
013 025114
=3 026670
043 030310
gg; gaoqiq
Py - 828858
PCIJSR 015132
PGE = 002000
PIE1 = 100000
PIEID = 000iNO
PIELL = 000040
PIELI2 = 000020
PIEI3 = DOOCIO
PIEIY = 0O0OD%
ciels © B
pIE1S 989885
PIEIE = 040000
PIEIS = 020000
PIE2 = 040000
PIE20 = 010000
PIE2]L = DOMGGO
PIE22 = 002000
PIE23 = 001000
PIE2Y =

PIE2S = 000200
PIE26 = 000100
PIE2? = DOOONO
PIECS =

PIE2S = DOOOI0
PIE3" = (20000
PIE30 = 0OCO0H
PIE31 = 000002
PIE32 = 00G0O!
PIEY = 010000
PIES = 000
PIEE = 002000
PIE? = 001000
PIEE = DOOMO0

10-NOV-77 11:09

3625
24358

MACY11 30(i0ve)

4145
7783

1801
7496#

7434

7366

MO1

11:498 PRGE 221
CROSS REFERENCE TARBLE -- USER SYMBOLS

36378

10-NOV-7?7

4277

77898

1908 1912 1921
7497 7700%  7F701i%

25438
8204#*

6672
8205#%

6673%

6727%

b728%

7080+

SEQ 0219

7081#



NO1

CZRIHB0, RPO4 /56 DIKLS CTRLR2 MACY11 30(1046) 10-NQV-?7 11:48 PAGE EES

CZRIHB.P12 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS SEG 0220

PIES = 000200 72848

PIP =z 020000 2e8?s

PIRQ = 177772 4878

PIRQVE= 000240 487s

PXRCK 015206 2S8ys 2908

PLU = 020000 23648

POSITI 050472 1918 1924 Y481# 4625#% 477S% 4930x S08e# 5227% S374% §525# Sb72x S809+ 5949%
6108% b 74 73248 7459 7508 7513% 7514 7516 7547%

PRE = 000020 c43ls

PROG = 001000 22838 6639

PRO = 000000 4878

PR] = 0000M0 4878

PR2 = 000100 4878

PR3 = 000140 NE78

PRY = 000200 467

PRS = 000240 4878

PR6 = 000300 4378

PR? = 000340 4978

PS = 1?7776 4378 cbcB# 3702#% 3729% 3754# 64194+ LLLT 6NE3% 6525%

PSEL = 002000 2cbb8 3480 3654 3659

PSU = 000001 FoT=:1 ]

PSK = 177776 4878

PUTREG ONSHEM 3857 3335 4088 4240 4684 4723 4gu3 4883 4995 S015 S085 5286 5324
5440 S477 §593 S6l1l Sb41 c868 €505 6023 6061 6175 6195 b2eb B341
6361 6392 b4eb 6431 6453 65608 6674 6729 7108 7456 7462 7522

PWRVEC= 000024 4878 2625# B64O*

P12 050506 73408 7388# 7389+ 7418

P22 0s0510 73418 739%:# 7397% 7423

P24 0sG51e 73428 7904 # 7405 # 742y

P3 0S0oS0OM 733S. 7379% 7380#% 7417

RG 000200 4938 7596

RPCOM 0s7170 8604 B8E09#

RCYL 0S2754 768018 7836% 7876

ROCHR = 10441C 8641 BEHes

ROMERD 052772 2722 78368

ROLIN = 104M4]] 8e4es

RDOCY = 104412 cb49 6531 6534 7877 7580 8642

RO = ecb38 3731 6420 6432 b4US 667 6686 6730

READ 0S3S64 7863 7868 7877 7879 7881 7883 7885 793S 7939 79728 8617 862S

READART (01S174 2579

PERDIN 015210 c5S8<s

RECALY 015154 c571e

REDATA 0S7172 ~78% 6608#

REFOR CiS176 2S80s 3908 4666 4825 4977 5268 g4y22 g57¢ $850 6005 6157 6323

REGRADR D45530 1863 838 1901 20?7 cc09 ecll e713% 2U7# 29734 3010+« 3027 % 30S0# 3070+
309%4s 115# 3155# 200* 3c3b# 3285 330S#» 3358» 3396 3450+ 3476# 3497% 3520+
3S44s 3570« 3602 3629+ 3651#% 367 3% 3699 3721+ 374" 3795+ N0CB# 4180 4308+
S7b8 6580# 7168% 7179 7189 7200#% 7ehls

REGSAL OBlblE c8 86428

REINTC Dlecev 25948 2913 2920# 2933 2339 390¢ 3978 4003 4:60 Y1p4# %172 4289 4293
4300 455?7 4558 YSE1# 4562w ugEY 4565 45?7% 4655 4731 481y 4890 4968
S0S3 §159 5160 Sl63+ Sle4+# 166 S167 5177 5257 €330 8413 SN4B8S SSe
S649 §748 §749 §752# 6753 §75S S756 5766 5839 5S11 SQgq4 6069 6lys

- 6234 €312 6398 a847 6328 7lee 7147
RE_ER: 0lSield 2573s
PESVEC= 0O00CID w



B0O2

CZRJHBC, RPO%-5-6 DSKLS CTRLRZ2 MACYLll 30(1046) 10-NOV-77 11:48 PRAGE 223

CIRINB.Pl2 10-NOV=77 11:09 CROSS REFERENCE TARBLE -- USER SYMBOLS SEG 0221

RETCL 018204 25838

RHAS 014774 eN778 708 723 3279 3788

RHBR 014752 24688 304 357 3397 3838+ 3902+ 4OS6# 42084+ YY17# 4508 4655+ Y 14» 49%8#

01S 5109: ESii S4i3s SSeYx 5699 SB839# 5994 % 614B% b3l2% 68474% 69284# 7093+ 7218%

RHCA 014770 4758 §gqal 3307#% NO6 1% 4213 Y234 YS2b* 4ob3x qyg822H 49764 Sl127+ SebS# SYels

- 6572 S717% CBY7# 6002 6156#% 6320#% 6854 693S» 7085 7222% 7247%

RHCC CisOl4 c4B8sSe 6563 7257 7261

RHCS] 0i4756 2470s 08 2917# Q71 3210 3244 3275 3449 347S 3601 3628 3650 3672
3698 720 3746 784 3932 408S 4237 Y419% 6654 7215% 72284 7249 7251

_ ) 75794 81 7584 759¢ 7706% 82i0#*

RMCS2 Dl4784 24698 2695 27’24 276b% 2969% 3005 # 3022* 3045#* 3065* 3089% 3110#% 3146% 3184»
3199 3231% 3235 3268% 3272 3284 3300 3353 3393% 3445 473 3493 3496
3S15# 3519 3539% 3543 3565# 3569 35924# 3596 3615% 3619 36464# 3656% 3668+
3678# 3694+ 3718#» I7NME 3777% 3781 3794 3846% 6655 7220

RHCS3 G1s016 2489 3150

RHCB 014746 24668 2662 7578

RHDST 014762 Fald<] 3840#» 3903# 4057 % 4209% 4418% 4S19+# 4658% 4Bl 7% YyqzZis S120% S260* SH16#
SS67% §710% S8ucH 5997 % 6151 # 6315# 6850 BS31x 7090% 7219% 7248#

RHDS ! 0150200 24798 6656

RHCT 015002 24808 e’67 2769 2?73 2’?s 2778 2780 €789 2854 28s9 28kl 2864 2866
2869 2871 2887 2889

RHEC ] 015006 Fad-rd ) 7459

RHEC?2 D1S0iIC 24838 2983 31583 4129 7483

HER] 0iv760 247ls ere? bES? 7164 7168 7174 7179 7186 7189 7194 7200

RHER2 014764 o473

RHER3 014772 o478

RHLA 01 24848

RHMP Cl4?? cN78# ;906* 2956+ 3806# 3953 4106 4704 % 470S#* S306# 5307* SB88#* SB89* 7227+«
72S0s 499 7703# 7704 7705# 7842 8106 8207 8208* 8209#% 8358 8530

PHGF 014766 24748 3641 3905+ $O59% NeLllR Yy22H 4S5+ 4559# 4o18% 4972% S126# 52b1x G417#
SSe8 S71b# S843e 5398 % 61502% 6316% 68S1ix 6932% 7036# 7221

RHSN 015004 24Bls 28sH4 2886 gsee

QHWC G14780 YA e9le 2926 4?7 3009 3026 3049 3069 3093 3114 3837% 3901 = 3913
3992 4028 40SS5» 4067 4189 4180 4207 4219 4288 4308 Y416# 4YS06# 4654
4813+ H9G7 ¢ S107#» ScSh# SYicHs S563# S697# 5838% 8993 blu7# 6311* 6561 6563
6846 6927 7091 % 7217

FHZC 017334 eb0ls cbNbx 2682 2694 3148 3493 3514 3591 3814 4134 4265

RH70Ck 020720 cbHus

RKEY] 052760 78038 738# 7880

RKEYZ 052762 78048 7839 7882

AMR = 000004 22948

RNCTR:. D£S5630 8202s 8olesx B214x

NG 057166 8603 2608+

RNWATL 0SS7”10 g8212s

RPTRP1 D44214 6417 64308

RPTRPZ 084320 6442 E4528

RPVEC 01474y c4S7 s b9+ 34s4 3455 % 34EY* 3725 3726+ 3738+ 3750 3751#% 770* B416 BY4 ]
7588 7591 » 7594 8632

RPVECT 087302 262S BE30Ds B632

RSETR 052756 780248 78374% 7878

RSYNC 052752 gagg 4382 4389 7800s 7867 7872 7910 7922 7938 7949 g4ce 8426 =L P

RTN 02135k 2683 cbBbs

PUNCTR [S2506 76998 7708+ 7709%

PUNWAT [t2ttt 7708s



co2

CoRJIJHBO ,RPON/S-6 DSKLS CTRLRE MRCYI1l 30(1046) 10-NOV=-77 11:48 PRGE ceu

CZRIMB.P12 10-NOV-77 11:09 CROSS REFERENCE TRBLE ~-- USER SYMBOLS SEQC Oecze

R1l 025524 32078

R1S 026350 3369 33738

R16 026520 3418 3413

RYY 30440 3766 7708

SAVDT 1S1 sg 68 89+ _

ggggg g gw asll. _923‘ 33ic 3991 4086 4158 4218 4287 eE8les

SC = 160688 Eeggl 5%?3 3979 4086 Y47 4238 427S

SCOP] = 10M+13 6605 a5 T4 ]

SCRC 0S6100 83488 8355#*»

SCYL 0S6070 83448 83S1i# B43e

SClI = 0l c358s

SC180 = 10 c36ls

SCe = 000200 c359s

SC20 = 3628

SCHY = 000M 23608

SEARCH (0S6716 7229 77158 8220 8529

SECGRP 054470 4338 4yl 5072 Skbe 8158+ 8357

SECCTR DS26Se J824#s 89#% 404 I 4638+ 4639+ 4788 4789 4943x WYY R S240#% C2Yls c387% 53688+
SS38# S39#% Sgec# S8e3s 5962+ S963% 6l2l#» bicex 6287 % 6288 6832 6833# 6911«

SECTR 056714 85278 8S29%  8S31
SEECOM 015200 25818 7249
SEGPER (056020 8226% B8243s B3Ix  BHOSH
SELECT 015120 2S31ls 2618% 2620% 2648 2807 2822 6470
SELTST (022622 2742 28078
SERCH 015162 25748
SETCK] 031334 3932
SETCK2 032030 4085+
SETCK3 032554 42378
OH794¢ 70364
SILOTE DS4566 81648
SKEYl  0Se074 83468 B3S3*
SKEY2 0Sb07& B3478 B3Su4»
SKI = 040000 24348
SN 015060 25148
SNG1 020662 2635 26418
SRO = 177572 S094s
SRI = 177879 5098
SR2 = 177576 S09s
SR3 = 172516 S509s
SSECTR 0S6072 B34Ss B3S2#
SSYN 052662 7719% 77348 7873
SSl 033134 43378  446]
SS10 033302 4330 43918 4393 4453
SsS12 033332 H331e 44068  44SYs
€13 033340 4332% 44078 Y4ESH
SCiy 033346 4333% 44088  49SEH
6515 033406 4334 44188  44E7x
sse 033572 4459g
SS2 033162 4326% 43S18  H449x
cS4 032166 4327% 43528  4N50#
cce 033172 4328¢ 43538 44w
ce? 033220 43298 43688  44E2#
SYACK = 001000 4878 2625 2657 2693 2902 2956 2976 3007 3024 3047 3067 3091 3112
3162 3197 3233 3270 3302 3355 3398 34847 3479 3495 3517 354} 3567
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3594
4317
b246
STARYT 017362 2619
STARTA 017604 26284
STKLMT= 177774 4878
SWR 001140 Sils
Bbu4e#
SWREG DOO176 4o58
SW0 = 000001 4g7s
SWO0 = 000001 4g7s
SW0l = 000002 4878
SW02 = 000004 4g7s
SW03 = 000010 4g7s
SWOd = 000020 4g7s
SW0S = DOO0ON0 4878
SW06 = 000100 4878
SW07 = 000200 4878
SW08 = DOONO0 4874
SW0S = 001000 487s
SWl = 000002 4g7s
SWi0 = 002000 4g7s
SWll = 004000 4g7#
SW12 = 010000 487 s
SWi3 = 060 NB7 8
SWi4 = 040000 4878
SWiS = 100000 4g87s
SW2~ = 04 4878
SW3 = 0D00IO 4878
SW4 = 000020 4874
SWs = DOOONO 4874
SWe = 000100 487#
SW? = 200 Yg7s
SW8 = 000400 NE7 8
SW3 = 001000 Y878
511 025520 32048
§12 025654 30398
536 027614 36248
TAGDTE O0I5146 25588
TBITVE= 000014 487
IOF = DO0040 23768
TESDTE 015144 25548
TESTRD O44702 65228
TIMCNYT QO46334 p421
TIMOT = 00000 29604
TVVEC = 000060 4878
TMPILL 015140 25488
TOLGAP 055574 3817
TGTALA 015136 26468
TPVEC = D0006H 4878
TRGPVE= 000034 4878
TRE = 040000 22694
TRK 052622 77 144
TRVl = 0O4000 23638
TRV10 = 040000 23668
TRVZ = 010000 23648

MRCY11l 30(1046)

3879
6638

2644
2671

D02

11:48 PRAGE 225

CROSS REFERENCE TARBLE -- USER SYMBOLS

3648
4597
B438

2643
2643

6896

e’el

H4EQx

4$O77#%

67658
974 %

3859

81698
2735+

3605

10-NOQV=-77
3670 3696
4746 4902
264 2671
8641

2740

4229% (ALYL
6775 6781
2989+ 3159
3865

3186 3202
3620 3632

3728
8070

272l

7887

3160#%

3237

3979

3753
5199

2740

8416

3170+

3622

4147

3779
S345

3877

8641 #

Y2

-

S

3806
5497

8638

6894

7444

No3g
S9e2

7446

SEG 0223

%4190
eoel

B4+
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TRK20 = 100000 23674

TRKY = 020000 2365

TRP 021316 2680 26848

TRTVEC= 00DO1Y 4874

TSECC  0iSide 25508 H4B80% 4b24®  4774%  4929% 50B1* S2cb® S5373%  SS24x S671s  5808% S948+ 6107+
6273%  B539% 8111 8610 8620 8b4] %

TSECCG 0SO4b4 gg:?l 73198 7437 7980 7992 7997 8009 80S2 8068 B113% Bl26% B6l2* B8b22#

%

TSTNM 017330 1863 1865 1867 1870 1873 1876 1878 1881 1885 1888 1890 1892 1895
1698 1901 190S 1308 1912 1915 1818 1921 1924 928 2207 2209 e22ll
25978 2658% 2694x 2707% 2892% 2903% 2956% 2969%  300S* 3022%  304S®  3065% 3089
3110%  3146%  3184x  3231% 32e8* 3300# 3353% 2393%  344Sx  3473%  34q3x  3S14x 3539
3S6S*  3SSIx  361S#  3pM6x  3668¥  3694¥ 3718%  3I744#  3777%  3806%  3814x  3884s  4039#
Y191%  4318¥  N471x  4E93x  474Bs  4904%®  S072%  S201®  S347%  S499®  Sebex  S784# 5923+
6082% b24B*  BY413%  BYH43B®  b652b

7571 021034 cb49 26578  B497

ISTIO 024046 23564

JSTI1 024102 23698

1ST12 024206 30054

IST13 024300 3018 30224

ISTI4 024376 3041 3045

ISTIS Q24474 3061 30658

IST1e 024576 3085 3089%

IST17 024674 3106 31104

1572 021372 26338

TST20 024776 3130 31464

1ST21 025122 31848

IST22 025606 3225 32318

IST723 025734 325 32688

ISTed 026054 3291 33004

IST2S 026254 3319 33538

IST26 026414 3375 3393«

TST27? 026566 3421 3445

T1S713 021450 2694 27074

IST30 026676 34738

TST131 026774 3487 34938

IST132 027104 3493 3507 3514s

157133 027220 3514 3531 3539

TST34 027324 3557 356Ss

TST35 027430 3583 3591

IST36 027544 3591 3608 3t154

TST37 027670 3635 3636 36464

TSTY 021522 e’le 2718s

ISTH0 027772 3662 36688

TST41 030074 3684 3694s

IST42 030202 3712 37188

TST43 030316 3744w

TETHY 030446 3777

TST4S 030566 3801 38068

TSTYe 030622 3812

TST4? (031154 3814 3859 3880 38838

TSTS 022636 2808 cBlls E478 6488

JSTSO 031646 3938 40388

18151 032372 4032 4190w

TE752 023032 443 43178

TEYEZ  023celE 4431 4461 44698
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TSTSY 034234 NG37  45B0 4597

TSTSS 034752 9684 4735  4746s

TS186 035476 4g43 4839 49028

18187 (036240 4995 5057 50708

TST6 023342 28924

TSTE0  03666M §138  S1B2 5199

TST61 037402 Se86 5339 5345w

TS162 Q90126 S440 5489 54978

TST63 040670 5593  S653 5660

TST64 Q41314 §728 6771 57838

TSIES 042032 6868  ©915 53228

15166 042566 g023 6073  608Is

TET67 Q43344 6176 6238  b246s

1517 023704 2894 29028

TS170 Q44122 B341 6402  b412s

TST71 Q44234 6429 6433 643I7»

TST72 044330 6451  BYBLS

TINO = 00007!I 26588 2694s 27078 2892 29038 29568 29694 300S5s 30228 30458 30658 30898 31108
31468 3184s 3231¢ 32688 33008 3353 3393s 34458 34738 34938 3G14e 3539 3565k
35918 36158 36468 36688 36948 37188 37448 37778 38068 3814 38848 40398 4191w
33188 447ls 45998 47uBs 4SO4s 50728 5201w 5347 5499  Seb2s 57848 59238 60828
62488 64138  B438s

TUF = 000100 23778

v 052766 78308

TYPCS = 104405 2788 2795 2853  B46S 6467  B476 6497  Be42e

TYPE = 104401 2638 2639 2640 2649 2673 2883 2686 2723 2 2746 2787 2789 2791 2793
2852 2854 2881 o883 o885 2895 2898 3196 38t 3908 4062  H2i4  44&7
4432 452] 4551 4665  N708 48249 4863 4377 5025  Si22  S152 5267 5310
S422 5460 G574 5624 5712 741 S84 65892  HOO4  BO43 6157 8205 6322
B378  BY46Y  bU4bb  b474 6477  B497  BS26  BS26 6530  BS31 6534 BBSS 6336
7083 7574 7576 7588 7590 7592 2 ~759% 2896 7698  76GO 8631 8641  BeYes

TYPOC = 104402 2676 2790 2854  ®S27 6529 7575 7589 7893 7895 7537 8631  BE4!  BEYSs

TYPON = 104404 8642

TYPOS = 104403 86428

T.SCOP D4574% 66368 8642

UN 021440 263S% 26978

UNIT_ 015112 5S26s o6G1® 2802 2808 2817 2834« 2836 2852 6464 B4B2  B487s  B66C

UNITS 015072 2GoGe 2764 o758 o802 2829  64B3

UNITSL 015122 25328 2652% 2803

UNLORD 015152 25708

UNS = 040000 23068

UPE = 020000 22498 3521 3528 3547 3584 3599 .

usf = 000001 2036s 2217 3261 373 3277 3268 3573 3/BO 3?82 3786 3798

uUs2 = 000002 20378 3217 3251  3°3 3277 39288 3873 ‘O 3782 3786 3798

US4 = 0DOOOH co38s 3217 3281 3273 3277 3388 357 3580 3782 3786 3798

UWR = 000010 24308

Uil 025476 3187 3197w

YUF = 000002 24298

vU30 = 010000 23838

vy _ = 000100 22808 2920 6699

WAIT.T 046336 67678  BEY2

W™ "z 104415 geM2 . .

< 015024 1881 24388 3914 3977x 4019 NOBB  MIFTE  GlN2e W17 4220  4268%  42T2r 4299
JE = 040000 2250
WCF = 000090 22978
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WCRC  0S4550 3831 3896 4050 4646 4796 4951 S48 5395 5546 5830 5970 6129 6295
6840  £920 7060 7884  BlbIw
WCU = 00000} 23718
WCYL 056006 G194% 4201 4404  YNMI1 4494 4SOl 5095% 5102  SeBS¥ 5692  B234m
MECCl 055566 1915 4541  S142 5731 8166
WECC2 5870 1918 4845  Sl4p 5735 5379  5982¢ 5983  BlE7M
WKEY] 056012 4197¢  4407* 4457¢ 5038« SpEgs 8236w
WKEY2 056014 4198% 440Be 4438* S099x SpB9x  B237s
WLE = 004000 2303
WORD 053560 7Be2e 78673 76764 7678s 7830  78B2x  7BEMX  7934e  7938r 73k 7975%  7988%  BOOSH
*
WRCHDA 047022 69108
WRCHDT 015166 25768 6855
WRCHEK 015164 25758 6936
WRCHHD Q45510 68318
WROATA 054236 7780  80%s 8321
WRFROM 015220 25338 2927  2933% 2940 3993  3997% 4020 4056 4138  MI43 4208 4269 4273
9346 4372 4373 9417 4435  §Sp7 4708 4730 4863 4878 4883 5025  S041+#
sD52 5108 5310 5329 S4BO 5476 S4B Se24  SpNO® Seu8 5698 5892 8910
BO43 6068 6205  beois 6223 6233 6372 6388 389 8397 7121 7218
WRHEAD 056102 8232 8351
WRIDAT 015170 25778 3843 4062
WRIFOR 015172 26788 U2i4 4419 4522  S123 5713 7215
WRITE 059016 797" 7509 8037 BIls  Blez  Bl2B  BIZ  €13S B399  BY413 @434 8448  BY62
WRL = DO4000 22858
WRU _ = 000400 23798 _
WSECTR 056010 J196% 4406* 4496  5097¢ SBB7¢ 8217  8235°
WSSYNC 054536 81598
WSU = 009004 23738
WTRK  0S5744 6219% 82238
WWORG 053014 7898 7902 7906 7910 7918 7923 7928  8032s 8077% @1l 8123 8129 8133
8136 B4Y00 8404 B42]  BY35 8443  BYe3  BY76
X 052660 3828% 3893% 94047 Upd3®  4733%  49uBs 5245+ 5332 5543 5827%  5967%  6126% 6292«
5837 B9lb* 7094 7I111 77288 7772
YER 022264 2738 27528
X11 025600 3133 3224
Y 052720 77828
Y11 025172 3192 31958
ZCODE 053500 1929 4487 u4p3l* 47814 4936% S088% 5233 5380+ S531%  SE78x  SBIS®  S59SS#  Bll4e
6280% 7331w 7510#
ZER = 000400 23188 7519
ZWORDS 054234 B09Ss 8109+
SAUTOR 001134 Sils  2643%  BBM]
$80ACR 001122 JGile T670 1673 1895 1928  bEBIx  66BBe  6A2r 6705 6710% 6713% 6733% 674l
*
$BOOAT 001126 Slis (863  1B67 1873 1878 1890 1892 1898 1901 1805 1908 2209 710%
2711  3016# 3018 3038 3040 2058« 3060  3082%¢ 3084  3i03* 3105 3127  3l29
J156% 3216% 3217# 3219 3250 325is 3253 3287+ 3288 3290 33l 3313 336k
3368  3911% 3414 345l 3483 34B4%  3IMBp  3502% 3504  3S06  3527¢ 3528+ 3530
3563s  3ccus 3556  3579%  3oe0s 3582 3604 3605 3607 3631 3632 363+ 3658#
3653* 366l 3680 368i% 3683 3708+ 3709 3711 3I72ex 3762 I763s 37ES 3T Ioe
3738« 3800  3866% B598% bbOO* bb02  b7Bb*  BBBE* 7164 7165 7174 Il 71964
7ig?  PIsds  7ise  7257%  7eSB 790ex 7923k B39 BNOMs B427%  BH442%  BYSHe 8469
4
SBEL.  CCl2lk S{is  Bbh:  BEH42
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CZRIHB.P12

SCHARC 060322
SCkSHR 060634
SCHMTRG 001100

000006

13

SEOPCT (044606
SERFLG 001133
SERMAX Q01115
SERROR 061606
SERRPC 00lll6

SERRTB
SERRTY
SERTTL
SESCAP
SFILLC
SFILLS
SGDADR
$GDOAT

DOOODD?D
o00O000000o
bt Pt P Pt Pt Pt Ps e
bt e 5 B ) == YTV

ey
LomoLrnvrLoer

SGETY42 044636
SGTSWR 060724

UP Q&eble
$INTAG 001135
SITEMB D0OO0L111l4
SLF DO1224
SLPADR 0OC1106
SLPERR 001110
EMRIL = sassss
SMNE L 0el43c
SMSUR CE 1924
EMAXCNY QETERD

10-N0V-77 11:09

u

CROSS REFERENCE TABLE -- USER SYMBOLS
8641

Bb4ls 8642
Slle 262S
Sllis
Slis
Silas
Slis
8641
864l
B64ls
Sils 2793 6530 8641 ge4e
BeMls
64978
86418
489 64978
64978
6474 6497
(X rard £537g
2678 e74? 6481 6497
64978
Slls ggw ) T
CSlle 25+ bMl®
262S 2686 8642s
Sila 1863 186S 1867 1870 1873 1876
1895 1898 1901 19085 1908 1912 1918
eell 8b4cH#
Sils 8642
8b42s
Slls 6466 64E8x 842 #
Sils 2beSs Bb4lx B2
Sile 8641
iy e
Sllis 1863 1865 1867 1890 1898 1901
B Pl @rome o e,
* *
3483! 34 3412! 414 gqggi 460 477

5Tt B, BIL B BAT OB BE
7169%  7180% 7190% 7199% 7260% 7872%  7901#

64978

Bb4ls ge4e

4657

BeYcHs

Sllis Bb4lx

8e42es

Slis B4l #

Sllis Bb4os

Slls 8641l Be4e

Clis 2625 cBll# E33# 6536 BE4l*
Slis 2625+ 6528 653Cs Be41+# 862
262S 2643 8eM41 842

BEY!ls

BEY4in

BE4ls

e e
[Yolse)

—=)
m

1905
308s
3308+%
3486
3834
&S
7920%*

1908

3095#
3310

3498%»
3652%
BS993
7922+%

1888
1928

2209

3l1le*
3363%
3521#*
3674
6597

8392+

1890
2207

MW WWwwn
LoOoUWJo—ny
DOoOmoO M —
LHUIW WD

SEG QJee7

fusr-
o
[V
Jofu

2rlos
3157
3368

3530

3700
£885»
S426»
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SNULL _~ OC1154 Sills 864}
T= 4 8 707« 7188 ls 8928 29028 29568 2963s 30058 30228 304Ss  306Es
A T I
] s
4039: 4190: 43178 44698  N597s  N474BEE 49028 S070s 51998 S534Ss S4978  SeeECs 5783s

€9228 60818 62468 b4l2s 64378  b46lw

SOCNTY 082352 gb4cun
gl i
001100 Slls 3189 B473%  BY7S 64978 8641

SPOWER Oocbel gtM2s

SPWRAD 062606 8b4es

SPWRON 0bc44b eb2s Bb42s

SPLRMG 062602 8b4cs

SPWRUP 062520 8b4cs

SQUES 00lee2 Slis BEY] 86ve

SROCHR 061176 gbyles 8642

SRDDEC= xu¥xi% | 8642

SROLIN 061266 Be4ls Bb4e

SRDOCT 061446 8b4ce

$RDSZ = 000011 86418

SREGAD 001160 Slls

SREGD 00l162 Slis

SREG! 00l16Y4 Slils

SREGZ 001166 Sils

SREG3 001170 Sllis

SREGY 00il72 Slls

SREGS CUl!7M Sllils

SRTNAD 044660 64978

SR2A = aussxx U 8642

SSAVRE= s#ssas U 8642

SSAVRG 062616 gb4cex

S$SCOPE 0S7370 ebes B64le

SSETUP= 000117 cbavys 2625 2643 6497 8641 ge42

$5S1 = 000000 2b2b s

SSTUP = 1727777 cbo4s

S2UBCT= 050800 %Gads

l" - '

$SWR = 67770 YA 485 Si1 ebesS 2657 2693 2707 2718 e8ll 2892 2902 2956 2969
3008 3022 3045 3065 3089 3110 3146 3184 323l 3268 3300 3353 3393
333 312 32 RY BR O ds By K #L B 8/E 08 2ds

1 3
$SWRMK= 000000 5332 329? 5660 g§783 5922 6081 6246 bYl12 (LR 6461 6497 864! 8642
: (= 4 41
iR coizie S S DR B o e B By oEE ome omaomn g
110# 146 1B4# ¥ * * ® *

3SeS* 3591 361S#  3b4bx  3668% | 3694+ 37168 3744# 3777« pMble  BH97«  BEH1H

$TKB 001146 Slls B6EH]

STKCNT 06032t Bb4] e+

STHKINT 060346 2630 2’19 7576 Bb4ls

STKQEN= D6034S 8Nl

STKQIN 0603 BbMlss

S$STKGOU 060332 Bb4lex

$TVYQSR D6E0334 864

]

8
118 3838 3839 BE41#

$TrSrY 0OeO41E Be4ls
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$TMPO  0OLITH Slis 1878 27b2% 27b3% 2973% 2989 3159% 3170 321l4%  3o4B#  3281%  34S4+  34EM
3706%  3725# 3738 3750% 3770 3932# 3933 408S* 4086 4Y4237% 4238 e771% §777
6780 6786 6876% 6890 6974%  7020%

STMPIL 061200 sgéés 1876 1878 1892 2669% b42lx 422 bY4b* E447 67724 6777 e782 eB77¢

sTMP2 001202 Slis 189¢ B775% 6779% 6781#% 6784# 6€976# 7018%

S$TMP3 001204 Clls 1878 189¢ b769% 6770% 697Sx 6977 £978%

S TMPY 0012086 Sille 6£977% 7001 %

STMPS 001210 Sils 6973 6979# 698S 7083#% 7162 7184

$TN = 000073 4678 2649 26578 2658 2b93s b4 27078 e7le c2718s 2808 2Blls 2892 2894
€90cs 2903 2956 s 2969n 30058 3019 302es 3041 3045» 3061 3065 3085 3089s

106 3110 3130 3146» 3184s 3ce4 323ls 3c58 3ce8s 3291 3300s 3319 3353s

3375 33938 3421 34458 34738 3487 34938 3507 3514s 3531 3539 3587 3565
3583 3591 3608 3615% 3635 3636 36468 3662 36688 3684 36948 3712 3718»
37448 37778 3801 3806# 3812 3814 3859 3880 38838 3884 3938 40388 4039
4792 41908 4191 4243 43178 4318 4431 H46 1 Y4698 4y?1 4537 4580 45978
4599 4684 473S 47468 Y748 4843 4894 4902 4904 4995 5057 S070s 5072
S138 Si182 5199 S201 5286 5334 S345s S347 5440 5489 54978 5499 5593
5653 S6608 S6be 6728 §771 §783s c784 5868 5918 5922 5923 6023 6073
608 .8 6082 ¢ 175 6238 6246 6248 6341 6402 p4ics 6413 BY429 6433 64378
6435 64S] 6461

STPB 001152 Sllse Bb4l#

$YPFLG 001157 Slls 8641

$TPS 0011S0 Siim 8641

STRAP 062356 2625 8642

STRAP2 062400 gb42s

STRP = 000016 B864cs

STRPRD 0Ok2“ie 8642s

S$TSTNM 001102 Sllis 6469 6497 x Be4l= ge42

STTYIN 061374 BE4ls

STYPBN= Rsaswus U 8e4e2

STYPDS 057662 864]ls ge42

STYPE De0106 86418 geue

STYPEC 060256 8641]ls

STYPEX 060324 BbYls

STYPOC 062154 8642s

STYPON 0Otel?0 B64es

$TYPOS 062130 Bb42s

§XTSTR (0S742¢2 B641ls

SSGET4= 000000 64978

SOFILL O0&2353 se4ces

SYOCAT= =#nauas | 864} 8642

. = (62630 4888 489s 492 S10s Slls 1997 22054 25254 2592 593 2S94 s ebes 238
26398 e640n 2bs82s 2bBbs 27238 27468 e’87n 27854 27918 c8Ses 288l 2883 2885
2895s c89I8s 3.i96s bYb4 S b46b 6497 653l 6S34n 75884 75968 76008 B158#s B159s
81e0s BlEls Ble2s Ble3s g8leSs Blebs B167# 8168 8155 8631s BEdln =[S T4 ]



CZRJHBO,RPO4/5-6 DSKLS CTRLRZ

CZRIHB.P12
CHECKA yg4 s
CHECKB ya4s
5849
COMMEN 469
ENDCOM 472
ERROR 4878
329]
3736
4547
5059
S617
6178
6693
7191
ESCAPE 4878
GETPR] 4878
GETSMWR 4678
HCOMPR 484
HC OMPW 484
MAKECL 484 s
MSG 26568
4130
5345
b436e
MULT 4878
NEWTST 4878
3110
3615
4796
POP 4878
8078
PUSH 4g7s
7972
REPORT 4g7s
RF ORGC 484
RH7ZOCK 4848
SAVE 484s
sSavTsT yeYs
3184
3668
5072
SCOPE 4g7s
3110
3615
4746
SETPRI 4878
SETTRA 86428
EETUP 4878
SKIP Yg4s
3319
3859
6175
SLASH 4878
SMORE 4848
EPACE 4878
ETARS 478

4432
3843
6004

10-NOV-77 11:09

MRCY11l 30(1046"

~NooununLwwhn
L£ENUN—-T DL
U— W MM oo
NLDWNINONE

Tl T AT T
VD £ D=~

KOe

11:48 PAGE 233

CROSS RTFERENCE TABLE -~ MACRO NRMES

W mmammwwm
DWNUN
W ot M
N —~N mmﬂgmmmm

® N0 wWo
O o NN

3353

10-NOV-77
5024 S151
74 4sel
65136 7083
2987 3018
3487 3507
3937 4008
473S 4737
5289 5297
5771 5773
6344 6353
6742 6748
7523
c8ll 28acs
4597 474C»
57828 5783
e8ll 289¢
3300 3353
3744 3777
5497 5660
7023 7061
c8 Be41
6970 6972
8530 8610
5182 8334
3814
2903 2956
3393 3445
380 3814
5784 5923
eBl1 2892
3300 3353
3744 3777
5497 S660
2894 3019
3531 3557
4684 4843
eeel eaee

5310
4665

2ass

5460
48eH4

2256

5771

T WWN™ £WW
OOLE£OHL—~N0O
OO N D)
[ A TR TR of 1)

2657

2693

2707

40378
S198»
bc4b
304S
4317
6437
7789

7€u4b

2718

art3

SEG 0230

2782
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CoRIHB.#12 10-NOV-?77 11:09 CROSS REFERENCE TRABLE -- MACRO NAMES SEQ 0231
28l! 2840 2849 28s9 2885 28932 2902 2956 2969 3005 3022 3045 3065 3089 3110
3146 3184 3231 3268 3300 3353 3393 3445 3473 3493 2S14 3539 3565 3591 3615
3646 3668 3694 3718 3744 3777 3806 38le 3883 4038 4190 4317 4469 4597 4746
4302 5070 5199 S34S S49? 5660 5783 5922 6081 624t 6412 6437 6461 6497 e502
6520 6552 6559 6571 6573 6bl! 6623 6667 6670 6723 6726 E676C 6764 6804 6811
6826 6828 6864 6871 6904 6906 6944 6369 7026 7035 7065 7079 7207 7213 7235
7e4e 7270 7278 7486 72490 7542 7544 7570 757¢ 7617 7675 7E77 2733 7816 7822
7823 7961 7962 802S 8026 808S 8086 8iS1 8176 8177 8329 8330 8435S 8496 8601
8602 8630 8634 Bb4l BbY4e2

SWRSU 4878 2625

TJUMP 484s 2694 3493 3514 3591 3814 3936 4092 443

TRMTRP  B&MOS

TSCLR 4g4s

TSCLRYL 4848

TSCLR2 4848

YSCLR3 4848

TSCLRM 484s

TSCLRS 4048

TYPBIN 4878

TYPDEC 4878 6497 8642

TYPNRM 487

TYPNUM 487s

TYPOCS 4878

TYPOCY 4878 cB8s4 8641 8642

TYPTXT 4878 2637 2639 eb%U 2649 eb73 2683 2686 2723 274S 2746 2787 2789 2791 2852
2854 2880 2882 2884 2895 2898 3195 3196 6464 6466 6526 6528 6531 6534 7573
7576 7588 7590 7592 7594 7596

WDRTAR 4B8u4s

XRERD 4848

SSCMRE Sills

SSCHMTM Sllis

SSESCR 4878

SSNEWT 4878 2657 2693 c707 e’18 e8l1l 283e 2902 2956 2969 3005 3022 3045 3065 3089
3110 3146 3184 3e3l 3268 3300 3353 3333 3445 3473 3493 3514 3539 3565 3591
3618 3646 3668 3694 3718 3744 3777 3806 38l1¢e 3883 4038 4190 4317 4469 4597
4746 4902 5070 199 8345 g497 5660 5783 5322 6081 6246 6412 6437 6461

SSSET BbY4es

SSSKIP 4878

.EQURT 4678 487
.FLORT 484 s

. HERDE 4678

.KT11 4678 c09
.SETUP 4678 2623
. SWRH]I 4678 485
.SWRLO 4678 4858
.SRCT] 4678 489
.$CRTC 4678 488
.SCMTA 4678 €1l
.SEOP 4678 6497
.SERRO N678 8642
.SERRT 4678 8642
. SPOWE 4678 8e4e
.SROCC 4678 ge4e
. SRERD H4E78 8641
.$SCOP 4678 BeM]
.8TRAP “4E7S BE4e
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CZRIHB.P12 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- MARCRO NRMES SEG D232

.$7YPD 4oy 864l
.STYPE 467 8641
.$TYPO ‘678  8b42

. RBS. 062630 000

ERRORS DETECTED: O

RMO3; CZRIHB, CZRIHB. SEQ/CRF /SOL /NL : MC : ME : CND=RMO3: CZRJHB.P11,CZRJIHB. P12
RUN-TIME: 3] 25 2 SECONDS

RUN-TIME RATIO: 484,59=8,1

CORE USED: 29K (57 PRGES)
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