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1.0 ABSTRACT

THIS DIAGNOSTIC TESTS THE RH11 AND DCL OF AN RPO4/5/6 SUBSYSTEM.
%T ROES NOT USE THE DB%K SURFACE OR RNY 81 NALS FROM THE MDLI.
BE E L C

UIRES THRT THE ABLE BE PLUGGED INTO THE MOLI ?§
I? RSO&IRED Tg ?ET THE DI?K T0 THS “HERDS UNLOADED™ POSITION.
RFTE SUCCESSFUL RUN (WITH NO ERRORS) OF THIS DIRGNOSTIC

2

RAPPROPIATELY TERMINARTED. _IF THE DISK IS POWERED UP

IT CAN RSSS@T D _THRT, "THAT PART OFf THE DCE THAT HANDLES "3
DATA OR DATA RSSOCIATED LOGIC IS WORKING PROPERLY”. THIS
MPLIES THAT, THAT PART OF THE LOGIC WHICH HANDLES MECHANICAL

Pt Pt Pt Pt Pt Pun® Pt st Pt Pt Pt

OMMANDS OR }TS RSSOCIARTED LOGIC IS NOT TESTED IN THIS
IAGNOSTIC. ALL DATA COMMANDS USE THE MRINTENANCE REGISTER
N THE WRAPAROUND MODE.

H

E DIAGNOSTIC DOES NOT DO ANY TESTING OF THE RH7?0 CONTROLLER
WHEN IT IS USED TO TEST RPO4/5/6 DISK DRIVES CONNECTED TO
THAT TYPE OF CONTROLLER. IT IS ASSUMED THRT THE RH70
SPECIFIC CONTROLLER DIAGNOSTICS HAVE BEEN SUCCESSFULLY RUN TO
COMPLETION BEFORE THIS PROGRAM IS RUN.

PURONONUNY #= 5 0s b 4=t be b ps be i I OI0)
D\DQ\JU‘QIUNO—O&W\IG‘U’IUI’UHO\DQ‘lRa

SWITCH 12 MUST BE SET WHEN THIS PROGRAM IS TO BE RUN USING RN
RH70 CONTROLLER. IT CAN BE SET AT THE FRONT PANEL, OR_IN THE
SOFWARE SWITCH REGISTER IF THE OPERATOR SO DESIRES. SEE
Sgggg??gn €.1 FOR A DESCRIPTION OF SOFTWARE SWITCH REGISTER

4.1 CONTROL SWITCH SETTINGS
SEE SECTION 5.1

B0 Bt Pt et Pt Pt ot s s Pt st Bt ot Pt 8 Pt it 0 Pt i Pt Dt b Bt Bt 5t Pt o Dt B == Pt Pt Pt Pt Pt Pt P Pt Pt Pt Pt ot s B

g ) 2.0 REQUIREMENTS
s 2.1 EQUIPMENT
2 PDP-11 COMPUTER WITH CONSOLE TELETYPE, AND AN RPO4/5/6 DISK SYSTEM.
3 THE RPO4-5./6 DISK SYSTEM WILL CONSIST OF AN RH11.~ RH?0 CONTROLLER,
31 AND DISK CONTROL LOGIC (DCL). THE CRBLE FROM THE DCL CAN BE
32 CONNECTED TO THE MDLI, BUT IF NOT THAT CABLE MUST BE PROPERLY
ga TERMINARTED.
g& 2.2 STORRGE
gg THIS PROGRAM REQUIRES 16K WORDS OF MEMORY.

g 2.3 PRELIMINARY PROGRAMS

1 THIS PROGRAM ASSUMES THAT MAINDEC-11-DZRJG-

g (LATEST REV) HAS BEEN RUN WITHOUT ERRORS

o 3.0 LORDING PROCEDURE

§ USE STANDRRD PROCEDURE FOR LOARDING .R®S TAPES

g 4.0 STARTING PROCEDURE
g0
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4.2 STARTING RDDRESS

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

200 START

ALL SWITCHES MUST
STRRTING RDDRESS A
TESTED ONE RT R T1
TESTING WILL START
THAT 1S POWERED UP
THRT RESPONDS)THEN
THRT 1S PCWERED UP.

204 RESTART

SAME RS 200 START WITH FOLLOWING EXCEPTIONS: PROGRAM WILL

QUERY OPERATOR FOR THE CORRECT CSR AND VECTOR ADDRESS OF THE RHXX
CONTROLLER. WHEN THIS ACTION HAS BEEN COMPLETED, THE PROGRARM
WILL RUTOMATICALLY RESTART FROM ADORESS 200, WITH THE SAME
CONVENTIONS RS DESCRIBED FOR R 200 STRRT.

210 START

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

4.3 PROGRAM AND/OR OPERATOR ARCTION
LORD THE PROGRAM INTO MEMORY.

3

OWN FOR WORST CASE RUN. WITH THIS

HE RPO4/5/6'S ON THE SYSTEM WILL BE

EFORE “END PRSS” IS PRINTED OUT.

H THE LOWEST UNIT NUMBER DRIVE

AT IS THE LOWEST UNIT NUMBER RHRS REGISTER
ON TO THE NEXT HIGHER UNIT NUMBER

BE

D
LL 7
ME B

WIY

(TH

G

I
T
0

i.

2. SET STARTING ADODRESS ON THE SWITCH REGISTER

3. PRESS “LOAD RDDRESS™.

4. SET "OPERATIONAL SWITCH SETTINGS™ (SEE SECTION 5.1,
WORST CASE IS ALL SWITCHES DOWN.

S. PRESS "START"”.

6. FOR_THE FIRST PRSS EACH TEST WILL BE EXECUTED CNCE
ON THE DRIVES PRESENT OR DRIVE SELECTED BEFORE “END
PASS” 1S PRINTED. THE FIRST PRSS WILL REQUIRE OPERATGOR
INTERVENTION IF THE PROGRAM IS NOT RUN LNDER RN "RCT-11"
MONITOR. THE SECOND AND SUBSEGUENT PASSES WILL EXECUTE
ERCH TEST FOUR TIMES ON ERCH DRIVES PRESENT OR DRIVE
SELECTED BEFORE “END PASS” IS PRINTED. THE SECOND
AND SUBSEQUENT PRSSED DO NOT NEED ANY OPERATOR INTERVENTION.

.0 OPERATING PROCEDURE
5.1 OPERATIONAL SWITCH SETTINGS

IF THE PROGRAM IS BEING RUN GN R S

WITCHLESS PROCESSCR (I.E.
AN 11734) THE PROGRAM WILL DeTERMINE T

HAT THE HRRDWRRE SWITCH
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STER IS _NOT PRESENT AND WILL USE AN 'SOFTWARE' SWITCH

REGISTER. THE SETTINGS OF THE 'SOFTWARE’ SWITCHES ARE
ROLLED THROUGH A KEYBORRD ROUTINE WHICH IS CALLED BY
NG A 'CONTROL G’. THE PROGRAM WILL RECOGNIZE THE

RE
?0
.I TROL G* AT ANY TIME EXCEPT WHEN THE PROGRRAM IS AT A

1
1
T
I
N

Y

¢
HIGHER PRIORITY PROCESSING AN RPO4/S5/6 INTERRUPT. THE
'SOFTWARE' SW]ITCH VQLU%S RARE ENTERED RS AN OCTAL NUMBER IN
RESPONSE TIC THE PROMPT FROM THE SWITCH ENTRY ROUTINE:

'SWR = NNNNNN NEW =’

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

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

G
G
N
P
0
G

SWITCH DEFIN
SWITCH SETTI]
HERE .

SWITCH 15 - HALT ON ERROR
WHEN THIS SWITCH IS SET, 1F THE PROGRAM FINDS AN ERROR
THEN THE APPROPIATE INFORMATION WILL BE PRINTED OUT

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

SWITCH 14 - LOOP ON TEST

ITCH IS SET THE PROGRAM WILL BEGIN TO LOOP
NT TEST ING EXECUTED. FOR EXAMPLE IF THIS
T WHEN THE PROGRAM IS IN TEST 10 THEN THE
KEEP EXECUTING ALL OF TEST 10 PEPERTEDLY.

E SUR% THART THE PROGRAM IS IN THE EXPECTED

G
1

TIONS ~NRE GIVEN IN SECT
” RIL

I 9 “OPERATIONAL
NGS” HOWEVER THE DET R

10N
DESCRIPTIONS RRE GIVEN

HIS SWITCH DURING AN ERROR PRINTOUT OR
HALT.

ERROR TYPEOUTS
T FURTHER ERROR PRINTOUTS WILL

R INSTRUCTIONS SUCH RS “STOP DRIVE Xx*
END OF PRSS “TOTAL NUMBER OF ERRORS
X" WILL BE TRUE. THAT IS, ALTHOUGH
TED IF THRT PASS FOUND & ERRORS,

TEST IS

CERSE, HOWEVER OP
WILL CONTINUE, g
N

Mo

ON THIS PRSS ON
PRINTOUTS WERE I
IT WILL SRY SO.

SWITCH 12 - RH?0 CONTROLLER SELECT

THIS SWITCH MUST BE SET AT THE START OF THE PROGRAM WHEN THE
DISK DRIVES TO BE TESTeD RRE CONNECTED TO RN RH7O .
CONMTROLLER. IT MUST NOT BE SET WHEN DISk DRIVES TO BE TESTED

SEG 00Ce
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sgg ARE CONNECTED TO AN RH11 CONTROLLER.
2™ SWITCH 11 - INHIBIT ITERRTIONS
25 WHEN THIS SWITCH_IS SET TH; PROGRAM ON SECOND PARSS WILL
erb NOT REPERT ERCH TEST FOUR TIMES BUT WILL DO EACH TEST
g;g ONCE ONLY.
4
279 SWITCH 10 - BELL ON ERROR
280 WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR
281 THE “BELL*” OR “RALARM" SOUNDED. THIS SWITCH 1S USEFUL
282 WHEN §uxr H 1* 12 T YET INFORMATION 1S NEEDED WHEN ANY ERROR
283 1S DETECTED. TAKE TYHE EXAMPLE OF A PROGRAM LOOPING ON A TEST WITH
284 SWITCH 11 SET TO HELP SCOPING. THEN IF THIS SWITCH IS
285 SET AND THE BELL OR ALARM SOUNDS IT MEANS THAT THE ERROR
286 IS PRESENT BUT IF THE BELL OR ALARM STOPS IT MEANS THRT
sgg THE ERRIR IS NOT PRESENT.
289 SWITCH 9 - LOOP ON ERROR
e3C WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR
291 THEN GENERRLLY THE PROGRAM WILL LOOP BACK TO THE LAST
232 EXECUTED “SCOPE™ STARTEMENT. IF ON THE SECOND TIME
293 THROUGH AN ERROR IS FOUND IT WILL RGAIN LOOP BACK TO
294 THRT “SCOPE™ STQTEHENT. THIS LOOPING WILL CONTINUE AS LONG
29¢ RS THE ERROR IS PR$ ENT AND THIS SWITCH IS SET, HOWEVER
29¢ IF THE ERROR IS NOT PRESENT AT ANY TIME THEN IT WILL
29. CONTINUE NORMALLY WITH THE PROGRAM. EACH TIME THE ERROR
298 IS ENCOUNTERED PRINTOUT WILL TAKE PLACE UNLESS SWITCH 1]
299 IS ALSC SET. DURING BEGUG, USING A SCOPE, IT IS RECOMMENDED
THAT SWITCH 11 IS ALSO SET.

NOTE: ALSO SEE SETTION 8.3

2

o

g

7 SWITCH 8 - LOOP ON TEST IN SuWR «7:0>

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

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

3 ANOTHER MEANING. THIS MEANS THAT ANY SETTING OF SWITCH
i 0 THRU 7 MUST BE DONE W]TH SWITCH 8 IN THE APPROPIRTE

2 POSITION. WHEN THIS SWITCH IS SET THEN SWITCHES O THRU
3 7 GIVE THE TEST NUMBER 70 Bt LOOPED ON. FOR EXRMPLE

4 WITH SWITCH 8 SET AND SWITCH SET THE PROGRAM WILL LOOP
e ON TEST 10. HOWEVER THIS SETTING MUST BE DONE AT THE

) BEGINNING OF THE PROGRAM THEN RLL THE TESTS FROM 1 70 10
7 WILL BE EXECUTED AND THEN TEST 10 WILL BE REPERTED OVER
8 AND OVER RGAIN. WHEN THIS SWITCH IS NOT SET THEN SWITCHES
g 0 THRU 7 HRVE THE MERING ITS NAME INDICRTES.

FOR EXAMPLE SWITCH 7 1S *“STOP FURTHER COMPARRES: THAT IS
2¢cl IF SWITCH 8 IS NOT SET AND SWITCH ? IS SET THEN WHEN R
322 DATA ERROR IS DETECTED NO FURTHER COMPARES WILL BE DONE.
323 FOR EXAMPLE IN R 256 WORD BUFFER IF ALL THE WORDS ARE IN
324 ERROR THEN RFTER 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

3z7 ALL THE 256 WORDS. HOWEVER IF THIS WRS DONE WITH SWITCH 11
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328 THEN THE NEXT ERROR THAT THE PROGRAM DETECTS IN A SUB-
329 SEQUENT TEST WILL ALSO BE LOST. BUT WITH SWITCH 7, ONLY
330 THIS GROUP OF DATR ERRORS ARE NOT PRINTED OUT. ANOTHER
ggé xnnptg gr ?NéTCH SEBEING ES“ 45 WITH SWITCH 6, WHICH
S “E esY-ComMPa NO RESULT ONLY”.  THAT I8 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
33% POSIT&ON REGISTER AND PATTERN REGISTER AFTER EVERY CLOCK,
ggg COMPARES WILL ONLY BE DONE AT THE END OF ALL THE CLOCKS.
338
235
g:? NOTE: ALSO SEE SECTION 8.3
3
345 SWITCH 7 - STOP FURTHER COMPARES IF SWC8 IS LOW.
345 IF SWITCH 8 1S SET AND THIS SWITCH IS ALSO SET THEN THIS
39€ ?uxrcn SEVE Tui TEST HUH?ER 70 BE Loopgo ON RS INDICATED
347 N THE DESCRIPTION OF SWITCH 8. IF SWITCH 8 IS NOT SET
3:8 gggernas gg%rgu IS SETXTHENETHE PROGRQS NILLUPQ gsI;HSL
gs THE uéhBé In ESSOE ?ﬂfh R}TEE SEEINSR?HE EREUR PRINTOLTS
351 FOR THE EIRST FEW WORDS }:gn §ergxnc SgITC:O;DNITHTSﬂITCH 8
5?5 N8¥ §§5P *hk a&?ﬂT&Uﬁ 8@ QNSVHES eghbn ?R ANY §u83£0uék*
3E4 TEST. 1IT IS EXPECTED THART SWITCH 7 RFTER BEING SET FOR
35 A WHILE TO STOP PRINTING ALL THE ;ss uongs WILL BE RESET
ggg RGAIN TO ENABLE THE PRINTING OF OTRER DATA ERRORS.

4
358 SWIICH & - ECC TEST-COMPARE END RESULTS ONLY IF SWOB IS LOW
359 IF SWI™CH 8 IS SET AND THIS SWITCH IS ALSO SET THEN THIS
360 SWITCH CIVES THE TEST NUMBER TO BE LOOPED ON RS INDICRTED
361 IN THE gfgcn PTION OF SWITCH 8. IF SWITCH 8 IS NOT SET
262 AND THIS SWITCH IS SET THEN ON ECC TESTS (TEST 120 THRU
363 TEST 139 éNgTERg OF ES"PQR NG CONTENTS OF THE POSITION AND
264 paTTFSY, REGISTERS AFTER EVERY CLOCK. COMPARES WILL BE DONE
ggg ONLY AT THE END OF fLL THE CLOCKS.
ggg 5.2 SUB-ROUTINE RBSTRACTS
ggg SEE SECTION S "SUBROUTINES®
g;é 6.0 ERRORS
373 ERROR PRINTOUTS CONTRIN THE ERROR ADDRESS AND OTHER
274 PERTINENT INFORMATION CONCERNING THE PARTICULAR FAILURE.
37¢ THIS INFORMATION MAY BE THE CONTENTS OF RELEVANT RPCH
376 REGISTERS OR GOOD/RECEIVED DATR. 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.
égg E.1 "FATAL® ERRORS
2€2 IN THE EVENT THAT THE DISk CRIVE BEZOMES UNARVRILRBLE ~2 “HE
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CONTROLLER, POWERS DOWN, OR CERTRIN CRITICAL STATUS BITS
CANNOT BE CLEARED PRIOR' TO THE START OF A T4ST SEQUENCE -
THIS INFORMATION WILL BE COMMUNICATED TO THE OPERRTOR. IN
ADDITION Tng TTY BELL WILL RING AND THE PROGRAM WILL HALT.
IT 1S SUSGESTED THAT IF THIS HAPPENS THE OPERATOR LORD
RDDRESS 200 (210) AND RESTART THE PROGRAM AS A FIRST ATTEMPT
TO SOLVE THE PROBLEM. IF THE FRILURE CONTINUES TO OCCUR,
THERE ARE TWO OPTIONS FOR THE OPERRTOR:

1. LOOK IN THE TEST LISTING FOR THE 'HALT’
STRUCTION AND REPLRCE 1T 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 HAS OCCURRED IN ONE OF THE
HARDWARE REGISTERS.

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

RESTRICTIONS

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

SWITCH 12 MUST BE SET WHEN RUNNING ON AN RH?0 CONTROLLER AND
IT MUST NOT BE SET WHEN RUNNING ON AN RH11 CONTROLLER.

BECRUSE OF THIS FRCT, THE PROGRAM CANNOT BE RUN IN CHAIN MODE
WHEN USING THE SOFTWARE SWITCH REGISTER RS THE ROUTINE WHICH
&ag?NFggogHE SWTICH REGISTER SETTINGS IS NOT OPERABLE WHEN IN

MISCELLANEOUS
EXECUTION TIME

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

STACK POINTER
THE STRCK IS INITIALLY SET TO 1000
OPERATOR SELECTABLE SCOPE LOOPS

HERE IS R DETAILED EXPLRINRTION Of HOW THE LOOP ON ERROR WORKS.

FOR INSTRUCTIONS REGARDING USAGE OF THESE LOOPS, HIT CONTROL
C ANY TIME WHILE THE PROGRAM IS RUNNING. ON HIYTING AN _ERROR
IF THE LOOP ON ERROR SWITCH IS SET, THE PROGRAM GOES BRCK

-~ USUALLY BRCK TU THE BEGINNING OF THE TEST.

SEG 0C08
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WHEN THIS OPERATOR SELECTABLE SCOPE 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 CONSIDERATION
THE PROGRAM WILL REVERT TO NORMAL OPERATION. HOWEVER, IF LOOP CN
TEST SWITCH 1S SET AND THIS OPERATOR SELECYABLE SCOPE' LOOP IS USED
THEN THE PROGRAM WILL LOOP BRCK 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 PUYT 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 INOEX TO THE LISTING.
YHE LEFT MOST COLUMN IS THE LINE NUMBER WITHIN THE _ISTING
SHERE THRT ITEM WILL BE FGUND.

SEG 0009
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:DRIVE MUST BE LOCKED ON PORY R OR PORT B

475 ; INTERNAL PROGRAM MACROS BEGIN HERE
97 I I T Y YT R R Y R Y T Yy TR R T

ALL MACRO CALLS BEGINNING WITH “.$" RARE SUPPLIEC FRCM AN
EXTERNAL SYSMAC.SML PRCKRGE WHICH MUST BE MADE ~VAILABLE
TC THE SOURCE PROGRAM AT RSSEMBLY TIME.

4
(Pt} . #NOTE:
o

481 E’
<82 i e
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488
489
33? _SBTTL STARTING RDDRESSES
492 oooagg ;2200
:ga 00020C 9001 017356 RA: in J8BEGIN :NORMAL START
332 000204 000137 051410 ADDMOD: JMP J8BRSECH :MODIFY DEVICE PRRAMETERS
:gg 000210 000137 C173% MP J8BEGIN2 . SELECT DRIVE STARTY
435
500
801 : #STARTING ADDRESS 200 FOR NORMAL STARTS
ggg '#THIS WILL TEST ALL RPO4'S ON THE SYSTEM R SINGLE ORIVE AT A TIME
£J4 - «STARTING ADDRESS 204 WILL LORD NON-DEFAULT PARAME TERS
S0E ! AND AUTO RESTART AT 200 AFTER LOADING PARAMETERS.

Sut
§§; : #STRRTING ADDRESS 210 WILL TEST ONLY ONE SPECIFIED DRIVE
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ERROR POINTER TRBLE

s ITEML

s ITEMZ

s ITEM3

; ITEMY

-NOV-?77

n
X

1
DH1

oo
N —
P

EM2
DH33

EM2
DH32

DT32
DF 32

EM2
DH31

BOe
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SEQ 3Cl+4

;gRONG DRTA IN READING OR WRITING HARDWARE REGISTER

;REG. RDDR.

; GOOD DATA

;RECEIVED DRTR
;BESRSCQSBSTNH,REGQDR,SGDDQT,SBODQT

; ERROR ON DARTR COMMRNC

; PC

:PC OF JSR

; TEST NO

; WORD NO.

; GOOD DRTA

;CONTENTS OF R

;:CONTENTS OF R

:CONTENTS OF R
0

; SERRPC , PCJSR NM,ERWORD, $GDOAT,CS1,DS1,ERL

Bk} vclv ooo

;ERROR ON DRTA COMMAND

;PC

;PC OF JSR

;: TEST NO

; WORD NO.

; GOOD DRTA

;BRD DRTA

; CONTENTS OF RHCSI
; CONTENTS OF RHDSI
; CONTENTS OF RHERI

: SERRPC , PCJSR, STSTNM, ERWORD, $GDDAT, $8DDRT, CS1.DS1, ER]
:0,0,0,1,0,0,0,0,0,

;ERROR ON DRTR COMMAND

; PC
: TEST NO
:WORD NO.
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CIRIHBO,RPOM-/S-6 DSKLS CTRLR2Z MARCYL1 30(1046) 10-NOV-77 11:48 PRGE 1S

CZRIHB. P11 10-NOV-?7 11:36 ERROR POINTER TRBLE SEG 001S
567 :GOOD DATA
568 :BAD DATA
569 :CONTENTS OF RHCS!
50 :CONTENTS OF RHDS!
ggl :CONTENTS OF RMERI
575 001262 012302 0131 ERRPC svsrnn ERHORD SGDDAT, SBDDAT,CS1,DS1,ER]
ST4 001264 012645 DF 31 ,1,0,0
575
576
§77
E78 . ITEMS
573 ou{ega 080080 0 :
?gx 0 137 818303 8731 : §ERRPC, STSTNM, ERWORD, SGDDAT, $BODAT, CS1,051,ER}
ggg 001274 012645 OF 31 :0,0,1,0,0,0,0.0,
584
685 - ITEME
ggg 001276 002250 EME :ERROR ON WRITE HEADER AND DARTA
88 0C1300 010246 DH32 PC
589 PC OF JSR
£90 TEST NO
£9] uono NO.
592 'GOOD DATA
§93 :BAD DATA
£94 :CONTENTS OF RHCSI
€95 ;CONTENTS OF PHDS!
ggg :CONTENTS OF RHERI
§98 001302 012324 0732 : $ERRPC, PCJSR, $TC NM, ERWORD, $GDDAT, SBDOAT,CS!,DS1,ER}
ggg 001304 012655 OF 32 '0,0,0,1,0,0,0,0.0,
601
£92
603 S ITEM?
604 001306 002250 EME :ERROR ON WRITE HEADER AND DATA
605 00131C O00SER? OH2 PC
606 !TEST NO
607 :WORD NO.
£08 : GOOD onrn
609 :BAD DATA
61C 001312 012012 DT3 : §ERRPC . STSTNM, ERWORD, SGDOAT, $BDDAT
Eié 001314 (12527 OF3 .0.0.1.0.0,
£13 1TEM1O
: M
€15 001316 000000 0 :
616 001320 000000 0 :
617 001322 012012 0713 : §ERRPC , STSTNM, ERWORD, SGDDAT, SBDDAT
Eig 001324 012527 OF 3 :0,0.1,0,0,
620
Eel i sITEMIL
£E22 OCi1228 002307 EMIL .CONTROLLER OR CRIVE STATUS



CZRJIMBO, RPO4-S b

CIRIHB.

A1l
001330

001336
001340

001342
001344

001346

001362
001364

001366
001370

001372
0012374

00137¢
001400

b DSKLS CTRLReZ
10-NOV-77 11:36

00S701

0023e2
00625S

012070
012553

0024232
00e30S

MACY11 30(1046)

ERROR POINTER TRBLE

; ITEMIZ

s ITEMLI3

; ITEM1Y

;s ITEMLS

; ITEMIE

10-NOV-77

DH11

lole)
md
[
——

EMLI
DH1

(o]
N
i

slelele)

D02

11:48 PRGE

16

PC
'TEST NO
'FAILING REG. ADDR
:CONTENTS OF RHCS]
: CONTENTS or RHCS2
conrcnvs RHDSl
CONTENTS OF RHER
' §ERRPC STSTNM, saonon €S1,CS2,DS1.ER]
,o.o.o.b,o,o

; URONG DARTR FROM SILO

;PC

i REG. ADDR

1GOOD DATA

:RECEIVED DAT

SESRSCQREGQDR SGDDRT, SBDDAT

. SERRPC, TSTNM, REGADR, SGDDAT, SBODAT
:0,0,0,0,0

'§EGISTER FRILED
;FRILING REG. RDDR

,CONTENTS OF RHDSI

;:CONTENTS OF RMER

; SERRPC, $BDADR, SBDDRT 51,052,081 ,.€ER1
:0,0,0,0,0,0,0°

;SPSCIFIED REG. NON EXISTANT SO RBORT

PC
RADDR. OF REG
SESRPC TEMP1

;WRIT LOOP FRILED
PC

WAT PC
BIT WANTED

SEQ 00le



ooooo
SRRLS

08
709

NN NNNNNNNN

U= = bt Pt Pt s Pt Pt P Pt
OOLONONLW—-0

721

3

001422
D014y

00142%
001430

001432

001434

001436

001440

04-5/6 DSKLS_CTRLRZ
10-NOV-?7 11:36

002453
006443

glelle
012563

002477
0C6e20

007110

MRCY1l 30(1046)

ERROR POINTER TRBLE

tITEML?

s ITEM21

; ITEM22

10-NOV-?77

DHee

EQE

I1:498 PRGE

17

REG RDR

REG. CONT
BESRBCbSTHP3 STMP1,$TMPO, SBOORT

'#EITE CHECK FRILING

S TEST NO
: CONTENTS OF RHBA
:CONTENTS OF RHDB
:CONTENTS OF RHLC
coursnre OF RHCS!
CONTENTS OF RHCS2
' §ERRPC , 8TSTNM, $BA, DB, WC, CS1, (52
.o.o.o,o,o.o,o

;REGISTER FARILING
; PC

:TST _NO

:CONTENTS OF RHER!

:CONTENTS OF RHER2

:CONTENTS OF RHER3

:CONTENTS OF Runs

:CONTENTS OF RHDS!

:$ERRPC, TSTNM ER1,ER2,ER3,RS,DS!
:0,0,0,0,0,0,0

ggrennupr FAILING
STEST NO

:CONTENTS OF RHCSI
:CONTENTS OF RHARS
:CONTENTS OF RHDS!

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

ewswsw ws

;MISSMARTCH IN DRIVE PRESENT

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

:NOTE: ON DUAL PORT SYSTEM

iORIVE ON OTHER PORT NILL NOT GIVE NED
iHENCE THERE WILL BE A MISSMATCH
127777 MEANS NOT PRESENT

P
; TEST NO
RHAS UNIT

RHCSE UNIT

SEG 0017



CoRIHBO, RPON/S.
HE. P11

CZRJ

35
736
v37
738
739
T.0
79l
742
743
744
745
T46
N7

001442
001444

001446

001450

0014S2

00145Y4

0014Sk6

001460

001462
DO14eY

001466

001470

C01472
001474

001476
001500

b
10-

KLS CTRLRZ
7 11:36

172

DS
-NOV=-7?
12
12606

C
0
000000

000000

003143

007204

0l2eC4
ol2eie

002207
007362

Ole2ezeH4

MACYLL 3g

: ITEM23
0

D122
DfF 22

ITEM 24
EM2Y

DHE4

DT24
Df ey

;ITEM 25
EM2S

DHEH4

D724

OF 24
: ITEMEH

EML1]

DH2E

072

0-NOV-77
ER TABLE

11:48 PAGE

18

: $ERRPC, TSTNMS , SGDDAT, SBDOAT
:0,0,0,0

;MISSMRTCH IN DRIVE PRESENT

:LOOKING AT RHAS AND RHCS2-NED(RITa12,
:ORIVE PRESENT DO NOT AGREE
éé????-ﬂERNS NOT PRESENT

: TEST NO
:RHAS UNIT
:RHCS2 UNIT

;SERRPC TSTNMS , SGODAT, SBODAT
:0,0,0,0

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

; PC

: RHDST
;BAD_RHLA
;600D RHLA
:SECTOR NO
;SECTOR CLOCK

gsgngcbogf SBODOART,STMPL ,S$TMP2,STMP3

; LOOK AHERD REGISTER IS
N ERROR

-

; PC

iRHDST

:BAD_RHLA

: GOOD RHLA

:SECTOR NO

;SECTOR CLOCK

asgngcoogr , 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.ERI

SEG 2018
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RIMB0, RPON /S 6 DSKLS CTRLRZ
10-NOV-77 11:36

CZRIHB.

80S

00 G0 0O 000 (0 (D Q0 (D D D (D
PUNY S« 0s pe s ot 0t s 40 s b
OO LWwWn-—0

84

A1l
001504

001506
001810

001Set

001c3C

001E3e
O01E34

OClE3e

Cleszl

002136
00rse0

003420

010eeke

Cleaze
gl2e’e

003E43

MACYL! 30(1046)

ERROR POINTER TRBLE

: ITEM2?

: ITEM30
3

; ITEM3I

; ITEM3e

10-NOV-77

DFeb

EMI
DH2?

0730
OF30

EM3!

DH34

DT34
DF 34

EM32

GO2

11:48 PAGE

19

SEG 20019

;0.0,0,0,0,0,

;ERROR IN RERDING OR WRITING HARDWARE REGISTER

;PC_OF JSR

: TEST NUMBER -
i FRILING REGISTER
:GOOD DATA

:RECEIVED DATR

; SERRPC,PCJSR, TSTNM, REGADR, SGODAT , SBCOAT

0,0,0,0,0,0

;ggRRENT CYLINDER DOES NOT REF_ECT DESIRED CYLINDER REG.

:PC OF JSR
‘REGISTER ADDRESS

.
*

; GOOD DATA
; BRD DRTA

: SERRPC , PCISR,REGRDR, SGDDAT , SBLCORT

0,0,0,0

;ECC GENERATED IS INCORRECT
:EVERY WORD IN THIS SECTOR IS GIVEN IN "DATA USED™

; PC
: TEST NUMBER

;GOOD ECC1
:GOOD _EC2C
:WRITTEN ECC1
IWRITTEN ECC2
:DATA USED

:SERRPC, TSTNM,GECC1,.GECCQ . WECCI ,HECC2,0ISK
;0,0.0.0,0.0,0

;ON READ COMMAND AFTER DATA AND ECC HAVE BEEN REAC
;ECC REGISTER OR RHERL IS IN ERR

JONLY LOWER 11 BITS OF PATTERN REGISTER

!CAN_BE READ -

: THIS SHUOLD MATCH LOWER 11 BITS OF ECCl



HO2

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

CIRIHB.PL1 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 00eo
847 001S4C C1103S DH3S ; PC
848 ; TEST NUMBER
849 ; GOOD ECCI
850 ; GOOD ECCe
8S1 :PRTTERN REGISTER
ggg ; RHER1
ggg 001542 012412 0T3S ; SERRPC, TSTNM,GECC1,GECC2,EC2,ER] AQ"‘
ggé 001SYd 012705 DF 35 ;0,0,0,0,0,0
858
859
860 : ITEM33
Bel O0O0I1S4e 004032 EM33 ;HIGH COUNT BIT NOT HIGH AFTER 38859 CLOCKS
Bbe 001550 011232 DH3E ;PC
863 :PC ?F JSR
864 ; TEST NUMBER
B6S : RHMR
866 ;POSITION REG.
ggg ;PRTTERN REGISTER
Gég OC1552 0la434 D736 ; SERRPC,PCJSR, TSTNM, MR EC1 ,EC2
/
g;é 0018584 9212718 DF3& ;0,0,0,0,0,0
873 ; ITEM34
B4 00155 0OCHi0M EM34 ;ZERQ DETECT BIT NOT HIGH WHEN THE
87 ;32 BIT ECC REGISTER HRS ITS 21 BITS
876 ; OF ZEROS
877 ;ERROR PRINTOUT WILL CONTINUE TILL
878 ; 2ERO DETECT BIT IS HIGH
879 001560 O0ll23e DH36 ; PC
880 ;PC OF JSR
881 ; TEST NUMBER
882 ; RHMR
883 ;POSITION REG.
ggg :PRTTERN REGISTER
gg% 001See? 012434 DT36 ; SERRPC,PCJSR, TSTNM, MR EC1 ,EC2
ggg 001%Se4 Ql1271¢E OF 36 ;0.0.0,0,0,0
8390
291
32 ; ITEM3S
93 00I1Se& 004177 EM3S ;POSITION REGISTER OR 1! BITS OF
894 PATTERN R ?*ETSR $N$?RRECT
35 ;LOWER 11 F_PRTTERN REGISTER )
SE ;SHOULD MRTCH LOWER 11 BITS OF GOOD ECCl
897 ;DATA ENVELOPE AND N-CODE ZEROS RRE IN DECIMWL

COIS70 01127C DH37 ; PC
: TEST NUMBER

;ECC POSITION
;OO0 POSITION



C<RJHBC RPO4-S & DSKLS CTRLRe
10-NOV-7?7 11:36

CZRIHB. P11

909

DD DD DD DD DD
U= 0= e 0= P P2 bt bs Pt pue
OJum N L0

921

0015Te
001574

001576

001600

001802
COl1e04

00160¢e

Q01elC

QO000
(ajalels
(Y S
oo
UMUN e
oo

01a4s2
0127a3

004478

011038

0la412
Cie’0s

004EEY

0100sC

MRCYLL 30C1048)

ERROR POINTER TRBLE

: ITEM36

; ITEM37

s ITEMYO

10-NOV-77

DT37
DF 37

EM3B

DH3S

DT3S
DF 3S

EM37

DH3!

102

11:48 PAGE

2l

; GOOD ECCI
:GOOD_ECC2
iECC PATTERN
DQTR ENVELOPE
N-CODE ZEROS

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

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

PC
TEST NUMBER

PQTTERN RFGY
FOS11ION REG

RHERI

: SERRPC

STER
ISTER

, TSTNM,GECC! ,GECC2,EC2,EC],ER!
;0,0.0,0.0,0.0

;ERROR ON DATA COMMAND
:WITH AlE R17 USED

;PC
iTEST NO
iWORD NO.

:GOOD DATA

;BAD _DATA

: CONTENTS OF RHCS!
:CONTENTS OF RHDS!
;CONTENTS GF RHER!

: SERRPC,3TSTNM,ERWORD , $GODRT, $BDDRY ,CS1,DEL ERI

0,0,1,0,0.0,0.0

o

:SERRTC

6.¢

STSTNH ERuORO $GOCAT , 3BOOKT

.CS1,051.ER!

SEG QCel



CoRJHBO

<ZRJHB

RPO4-S & DSkLS CTRLRe
10-NOV-77 11:36

A1l

" pole2e

001630

Qo
00

rope
oo

0047TS2

Cl1eC7

012476
Cla734

JO2

MRCY1l 30(1046) 10-NOV-77 11:48B PARGE 22

ERROR POINTER TARBLE

s ITEMML
EMM40

DHY0

DT40
DF4C

.
L}
.
’
]
’
*
.
]
.
!
.
1
.
’
.
’
.
’
.
]
.

THERE WAS R READ/WRITE HEADER & DARTA
ERROR DURING 'DTE’ TEST SETUP - THE
;EST IS ABORTED AT THAT POINT

:TEST NO

FAILING REGISTER ADDRESS
CONTENTS OF RHCS1

CONTENTS OF RHCS2

CONTENTS OF RHDSI

CONTENTS OF RHERI

$ERRPC, STSTNM, SBDADR, CS1,£S2.051,ER!
0,0.,0,0,0,0

SEG OJCee
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CoRJIHBO,RPO4/S B DSKLS CTRLRZ  MRCYLL1 30(1046) 10-NNV-77 11:48 PRGE 23

CORIHB.PLY 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 0023
375
STE (ITEM 42
7 D0I636 0l2744 EM42
9~8 001640 Ol4410 OHY2
379 Q01642 0l4672 DT4e :ERROR PC, TEST NUMBER, REGISTER ADDRESS.
gg? 001644 014730 DF42
382 <1TEM 43
983
984 001646 013027 EMY3
985S 00i650 014410 DH42
986 001652 014672 DT4S :ERROR PC, TEST NUMBER, REGISTER ADDRESS.
ggg 001664 014730 DF42
39 :ITEM 4d
390
99] 001656 013073 EMYY
932 Q0C1660 Q14471 DH4Y4
393 001662 014702 DT :ERROR PC, TEST NUMBER, REGISTER ARODRESS CORRECT, ACTUAL.
332 001664 014733 DF4Y
996 ; ITEM 45
397 001666 013130 EMYS
998 001670 014471 DHYY
949 Q01672 014702 DT4Y :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.
188? 001674 014733 DF 44
1002 ;ITEM 46
1003
1004 001676 013157 EM46
1005 001700 014471 OH4H )
100€ 001702 014702 DTuY :ERROR PC,TEST NUMBER, REGISTER RDDRESS CORRECT, RCTUAL.
1007 001704 014733 DFYY4
1008
1009 -ITEM 47
1010
1011 001706 013206 EMY7
i0i2 00iT10 0!94410 OH42
iC13 001712 014672 DT42 :ERRCR PC,TEST NUMBER, REGISTER ADDRESS.
}8f3 001714 014730 OF 42
1016 ; ITEM S0
1017
1018 001716 013242 EMSO
1019 001720 014471 DH4Y
1020 001722 014702 DTHY :ERROR PC,TEST NUMBER, REGISTER RDDRESS CORRECT. ACTURL.
1021 001724 014733 DF 44
1022
1023 :1TEM S1
1024
1025 001726 013301 EMS1
1026 901730 01447] DHIY i _
1027 001732 Q14702 OT44 sERROR PC,TEST NUMBER, REGISTER MDDRESS CORRECT, RCTUAL.
1028 001734 014733 OF 44
1823
1030 . ITEM &2
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C,RPO4/S. 6 DSKLS CTRLRZ MACrl]l 30(1046) 10-NOV-?7 11:48 PRGE 24

P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEG D024
001736 013322 EMS2
001740 QIN4NT} Dri44
001742 014702 DT44
001744 014733 DF 44
;ITEM 83
001746 013362 EMS3
001750 014471 DH4Y
00i”?S2 014702 DT4M :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, ACTUAL.
0017S4 Q14733 DF Yy
;ITEM Sy
00:?56 013422 EMSY
001760 014603 DHSY
001762 014716 DTS4 :ERROR PC, TEST NUMBER.
001764 014749 DF 54
ITEM G5
00i”66 013461 EMSS
001770 Oiv4?7] DHYY
001772 014702 DT4M ;ERROR PC, TEST NUMBER, REGISTER RDDRESS CORRECT. ARCTUAL.
001774 014733 OF 44
:1TEM S
001776 013474 EMSE
002000 01447} OH4YY
002002 014702 DT4M :ERROR PC,TEST NUMBER, REGISTER RDDRESS CORRECT, RCTUARL.
002004 014733 DF 44
:1TEM &7
002006 013511 sn57
002010 Ql447] DH4Y
002012 014702 OTHY ;ERROR PC, TEST NUMBER, REGISTER ARDDRESS CORRECT, RCTUAL.
002014 014733 DF 44
:1TEM 60
002016 013540 EME0
02020 0Qi447] OHY+
002022 014702 DTH44 :ERROR PC,TEST NUMBER, REGISTER ADDRESS CORRECT, RCTUAL.
002024 014733 OF 44
:1TEM bl
002026 013627 EMB1
002030 014471 DH4Y :
002032 014702 OTYY :ERROR PC,TEST NUMBER, REGISTER RDDRESS CORRECT, RCTUAL.
002034 014733 DF 44

; ITEM B2



CcRJIMBO,RPON/S-6 DSKLS CTRLRZ
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CZRIHB. P11

1087
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BIRRZER=883
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FRNININ
OwoN

002036
002040
002042
002044

002046
002050
002052
002054

002056
002060
002062
002064

b s ot
NNBO—
£nooo

MRCY1l 30(1046)

0000
P po bs e
P o OF o «
NN
£—-0nN
oo wn

EMB2
OH4Y
DTYy
DF 94

; ITEM 63

EME3
DHSY
DTH4
DF 44

; ITEM BN

EMB4
DHY4
DTHY
DF 44

; ITEM 65
EMBS
OHYY
DT44
DF 44

:ITEM 66
EME6
DH4Y4
DTH4Y
DF 44

;ITEM 67

EM&?7

; ITEM 70

; ITEM 71

EM71
DHYY
DTYY
DF 44

10-NOV-?77
ERROR POINTER TABLE

MO2

11:48 PAGE 25

:ERROR PC,TEST NUMBER,

; ERROR'PC, TEST NUMBER,

; ERROR PC,TEST NUMBER,

;ERROR PC,TEST NUMBER,

;ERROR PC, TEST NUMBER,

;ERROR PC, TEST NUMBER.

;ERROR PC, TEST NUMBER.

REGISTER ADDRESS CORRECT,

REGISTER ARDDRESS CORRECT,

REGISTER RADDRESS CORRECLT,

REGISTER ADDRESS CORRECT,

REGISTER RDDRESS CORRECT,

ACTUAL.

ACTUAL.

ACTUAL.

RCTUARL.

HCTURL .

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

SEG 0Ces
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P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 2Cce
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ERERERRERRERRRERREERDERRRRERERERERRRERERRREEFREEERRSSERERER AR RN SRR 442

:ERROR AND MESSAGE TABLE CONDIMENTS
I L T T T T Ty Y T T P T e T PP Y T

Pt Pt Pt Pus Pu o

mmmgmmmwmmx fL£LLL£L L L

051127 Q47117 020107 EMI: .RSCIZ /WRONG DATA IN RERDING OR WRITING HAROWARE REGISTER~/

0S| EMe: .RASCIZ /ERF.OR ON DATA COMMAND/

;

2

22
RroER
TERE

U’I.EUK;ES.D(D\I NEWNN—-OOmNTN LW~ 55
R
2
P22 ZRIRZZRS

g\h—d‘

7
g
3
E EMo:  .ASCIZ /ERROR ON URITE HEADER AND DATA/
g
I
Y

8
n
#
RIPPRZ
=2
o
2

2
:
2

0Slled EMlL: .ASCIZ ~/CONTROLLER OR DRIVE STATUS/

SN

P« Y

oL~
o
n
(=)
P
n
v

8
e
22

3
8
RR22R2R2R
RO

044507 052123 EMIY: .ASCIZ /REGISTER FRILED~/
044501

os410S EMIS: .ASCIZ /NON EXISTENT REGISTER, PROGRAM ARBORTED. ~
042524 052116
043505 O0S1S11
0so0o40
Q46501
gcza1ee

AN
2
W
Q
£
o

g\lg'—-—*\m)o—
;gr};?m--
onNLoO—-0nL
ZRREZR

e Lot A (@)
U= b —
Qon —

AV 14V o

R

EM1b: .ASCIZ /WRIT LOOP FRILED~

3

NONOO N NN
—
e
(@ ]
£
o
O
£
o

EML7: .RSCIZ /WRITE CHECK FRILING~

Lt
L

b3
UTUVU e e pe
S26RARS
(=]
£
n
N
(V)
£

gEM20: .RSCIZ /REGISTER FRILING~

B
5
22 292 2279297

oNeY - W~ 00N
b b e Y0 (N}

mo—-v—?

UV o e

EM2L: .ASCIZ - INTERRUPT FRILING/

Pt 0e Bt Bt s Bt B B Bt e Bt Bt Pt Bt Bt Bt Bt 2 Dn Dt Bt Bt Bt B Bt B B Pt Pt Pt P P P Pt Pt P Pt Pt gt Bt Pt Pt Pt Pk Pk et b Bt et e P P Pt ot s P g

| el et el ol and ol ol el e el el el el ey el el ol el e e e el e e e S e S Y T oY Ly Gy Gy iy Wy iy Gy Uy Gy Wy G G G Gy i oy

RR 20N SB 3B IRR R B I I 2N 3D SR ED
8
n
W
~
o

nu—nNo
£ £~
(&
o
[ ]
Ne— -
oo QO
o N -—

Qo
nar

00ecet



OO0
N

- 2

BOJ3

RJHBO, RPO4/S -6 DSKLS CTRLR2  MACY!! 30(i04%) 10-NOV-77 11:48 PRGE 27 )

§SS.¢11° 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 0027
? 7ill 000107

iga 885?33 gg?iéé ?§§S 020122 EM22: .ASCII /ERROR ON DRIVE PRESENT/<15><12>

1139 gg 2117 40 044522

5 E 8 G

}eoa 002572 OuN12Y 029103 835&?; LASCI1 /THE UNIT NO'S FOUND BY SETTING RHRS/<15>¢12>

1203 1

1204 8381 5 8:?836 047125

{eos 002614 Deoios 833502 8552Y2

1585 003555 05189g ON0S10 006523

faoq ooasgg 1084 020117 047516 .ASCII1 /DO NOT AGREE WITH THE UNIT NO. FOUND FROM/<15><12>

1210 002e4M 020124 043501 042522

1211 002652 020105 044527 0Q44led

1212 002660 0S20M0 042510 052440

1213 00256k 084516 020124 047516

1214 00ch”2 (20056 047506 087125

%S{E ooa;?S aaox?q 0S1106 046517

1217 002712 044122 0S1S03 026462 .RSCII ,PHCS2-'NED’ BIT #12/¢15><12>

1218 002720 ON7047 042105 020047

1530 D0573q oocacs 0e0ied 030443

1221 002737 061 033467 033467 JRSCI1  /177777-MEANS NO UNIT FOUND/<15><12>

1222 002744 N2e46? 042515 047101

1223 002752 020123 047516 0S2440

1550 B0o7es Bariie 250izy 047308

1226 002773 il& 052117 035105 .ASCII /NGCTE: ON DUARL PORT SYSTEM, DRIVE ON OTHER PORT WILL NOT GIVE-<15><12>

1227 047440 020116 052504

2 mm pein oo gl

1230 003022 o%sl.g ggoosu 051104

1231 0S3111 020105 047117

1232 003036 0947440 04124 051105

1233 003044 osgggg 831117 Q20124

1239 o4 6114 04704C

15% D0306e Ootahs O4fle osau

1237 00307} 047 042516 023504 .ARSCIZ /'NED’, HENCE THERE WILL BE AN EXTRA DRIVE~

1238 003076 0200S4 042510 041516

1239 003104 020105 Ou44le4 051105

1240 003112 020105 044527 046119

1241 003120 041040 020105 047101

1242 003126 082440 052130 040522

1533 883{33 043838 044522 042526

1246 003143 114 Q47517 020113 EM24: .ASCIZ /LOOK AHEARD REGISTER AT THE BEGINNING OF SECTOR IS IN ERROR/

1246 003150 044101 040505 020104

1247 003156 042622 044507 052123

1248 003164 0S1105 0OM0940 020124

1249 003172 044124 020105 042502

1250 003200 044507 047116 047111

1261 003206 020107 043117 0S144C

1262 003214 0416805 04?524 020122



CO3

CIRIHBO,RPO4/5.-6 DSKLS CTRLRZ MACYLl 30(1046) 10-NOV-?7 11:498 PAGE 28 _
CZRIHB. P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 00c8

1263 003222 0S1S511 044440 020116
1254 003238 0S110S 047522 000lee

1255 3% QUTGIY QUSBL7 QUOWMQ EM2S:  .ASCIZ /LOOK AHEAD REGISTER IS IN ERROR/
1256 Q4 1 Qsigy

15 1511 0492624

1258 1 1811 GY49N0

259 003266 020116 051105 047522

260 003274 000122

g:zé?a EM30: .RSCI1 ~/CURRENT CYLINDER DOES NOT MATCH DESIRED CYLINDER REGIMSTER/<15>¢1@2>
N2

1

1

i

126 116 40

1264 0M2S17 020123 047516

1268 003326 020124 0O40S1S 0Qu4l1Seu

1268 g SR Tle

1567 s‘gig %

e Qomde Dsifug Gu3e 0Ll

1271 7 101 gésg LRASCIZ /AFTER A SEEK AND INIT~/

127% %Sl 3

1573 GO0 [(OW0 SUSTIE Owadn

1278 003420 0O41S0S 020103 04eS07 EM31: JRSCII /ECC GENERATED IS INCORRECT- <(1S»<¢l1e>

76 QOmze Queele (Osee Guetey

i B ol Ry S

1280 003454 0S31058 0S1108 020131 .RSCIZ VEVERY WORD ON THIS SECTOR IS THAT GIVEN IN “"DRTR USED"~/
) Roes gl mElm o

1283 883“ SE?H 8:1% 1<9-C |

12684 Q003504 020122 0SiS11 0S2040

1265 003S12 0O40S10 020124 044507

126 00%20 Queee Go0lle QU7ILL

1288 003534 0s2440 8:2223 021104

1289 003s42 0o0

1290 003c43 117 020116 042522 EM32: .RSCII /ON RERD COMMAND, RFTER DATA AND ECC HAVE BEEN RERD, /<1S5S><l2>
1291 0035S0 O9210]1 O4I440 046517

1292 003sS6 0O40E1S 8: 6 SSOOSH

1293 00 4 043101 0lee

12949 003572 0O40s0M O9 o40M440

129% D42116 0O42440 041503

i2% oooe Guaoud Ce3iol ocolof

538 Bonss §§S§§§ §§8183 835018

1299 003630 1 103 042582e ASCI1I ~“ECC REGISTERS OR RMERI RRE IN ERROR-/<15><¢l2»
1300 003636 044507 052123 05110S

igOI 003644 §§ 2§ 7 g&ﬁﬁ:g

e RER Nl Rom p

iggg Dogg%& 0516?% 4752 006822

1206 00367S 117 0“6%19 020131 CASCIT <ONLY LOWER 11 BITS OF PRATTERN REG. CAN BE RERD-/¢18»<l2»
1307 003702 047?14 Quese Celiee

1308 0023710 0304E] D4.040 0E211ll
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HBO,RPO4/5.'6 DSKLS CTRLR2 MACY1l 30(1046) 10-NOV-7?7 11:48 PAGE 29
HE. P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 0029
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020123 .ASCIZ /THIS SHOULD MATCH LOWER 11 BITS OF GOOD ECCL~
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041440 EM33: .ASCIZ /HIGH COUNT BIT NOT SET AFTER 38859 CLOCKS~/
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EM34: .RSCIZ /ZERQO DETECT BIT NOT HIGH WHEN 32 BIT ECC REG. HRS 21 ZERQS/

F22ORRZRAE
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HUSRRILRE
sagans
GAST DR
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052111 EM3S: .ASCI1 /POSITION REGISTER OR 11 BITS CF PATTERN REGISTER INCORRECT//15>(1@>
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L.ASCII /LOWER 11 BITS OF PATTERN REGISTER SHOULD MRTCH LOMER-<1S»<]2>

1353 004306 05iS
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CcRJIHBO,RPO4/S- 6 DSKLS CTRLRE  MARCYL1] 38'("58;6) 10-NOV-77 11:48 PRGE 30

CSRINB.PIL 10-NOV-77 11:36 POTNTER TABLE SEG 0020
1365 004407 105 02101 042440 .ASCIZ /DAT ENVLOP GOOD POSITION AND N-CODE ZERGS ARE IN OCTAL/
1265, GudNIN 053116 047514 020120
1367 DON422 047557 042117 0S0040
1368 004430 051517 0S211! 047511
1369 009436 020116 047101 020104
1370 DO4MNM (026516 047503 042504
1371 0OM4 0SS0M0 051105 051517
1372 0044 O40NM0 Q42522 (ONY4N0
1373 009466 020116 041517 040S24
13794 00NN7% 0001 1M
1375 004476 ON47117 0S1040 040505 EM36: _ASCII /ON READ COMMAND WITH NON-CORRECTABLE ERROR DCK AND ECH SHOULD BE SET’/i
1376 004S0M 020104 047503 0465165
1377 004612 047101 020104 044527
1378 004520 044124 087040 047117
1379 004526 041465 0S1117 Q4es22
1380 004534 052103 041101 042514
1381 004542 042440 0Sile2 0S1il7
1382 004550 042040 045503 040440
1383 004556 0M2116 042440 044103
1384 0OMGBM 0SI440 047510 046125
R BRl SR Kee I
1387 004604 043111 0S0040 0S1517 .ASC1Z ~IF POSITION REGISTER =10040 OR 10041 IT IS GOOD~/
1388 0DO4612 0S2111 047511 020116
1389 620 042522 044507 0S2123
1390 051105 036440 030061
1391 004634 032060 020060 0S1i17
1332 004642 030440 030060 030464
3 R TR S el
1395 00466M 0S1127 0s2111 O47111 EM37: LASCIZ /WRITING WITH BUS ADDRESS HIGHER THAN 28K CAUSED ERROR~/
1396 004672 020107 044527 O44124
1397 DO4700 041040 051525 O40440
1338 004706 042104 042622 051523
1399 DO4714 044040 O43SII 042510
1400 004722 020122 O0Od4124 047101
1801 004730 031040 0O4S470 041440
Pl e g
1404 004752 044124 051105 020105 EMYO: LASCI1 . THERE WAS A READ-WRITE HEADER 8 DATA ERROR DURING °"DTE"/<¢15> (12>
1406 DO4760 040527 020123 020101
1406 004766 042522 ON2101 053455
1407 DOM774 044522 042524 044040
1408 005002 040505 042504 020122
1409 00S010 020046 040504 040524
1410 005016 042440 051122 0S1117
141] DOS024 042040 061125 047111
1412 005032 020107 042047 042524
1413 005040 006447 012 )
1414 005043 1 051505 020124 _ASCIZ  TEST SETUP - THE TEST WRS ABORTED AT THAT POINT.-
1415 00S0S0 042623 052524 020120
1416 DOE0S6 020056 044124 020105
1417 005064 042524 052123 0S3940
1418 005072 0SiS01 040440 047502
1413 00S100 052122 042105 040940
i42C 00S10& O02Cied 044124 0cei0l



O,RPQY-5 b DSKLS_CTRLRZ

N

10-NOV-77 11:36
050040 0u4%S1?
000

MARCY1l 30
E

0sells

(1046) 10-NOV-?77
RROR POINTER TABLE

FO3

11:48 PRARGE 31l

SEG 0031



<<RJHBO,RPO4/S & DSKLS CTRLRE
10-NOV-77 11:36

CoRINB.PIL

1423
142y
1425
1426
1427

00S442
0054S0

005451
00S4S6
DOS4eH
QQs4?2
(0,0,

CCEER?

22 222RRL2RAFR
e R et
A TR aStotet

oW
bt e () u

O = == L0
= NGO N = NN N0 -

o4esi4
047117

QY6106
047440

O40Seu4
o40504

020103

MACYL1l 30.1046)

006516

177607
177607

0S0040
Q46501
044040
020104
043516
051505
040503
047503
046114

053105
040S10
052123

042101
020040
020040
oucsay

0200+C

CFHALT:

DH1:

GO3

10-NOV-?7 11:48 PAGE 32
ERROR POINTER TRBLE

.ASCII

.RSCII

.RSCII

.RSCII

.RASCIZ

.RSCII

LASCIZ

+FRTAL ERROR - SEE DOCUMENT FOR BEST COURSE OF ACTION/¢1S.<l12.

7 /ISy 12y 207> 377> 377> 207> <377>¢377>¢207» 377> <377

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

+OR DEVICE HRS LOST 'REARDY*', BECOME UNRVRILABLE, /¢15»<12>

/GONE OFFLINE. OR CANNOT CLERR STRTUS BITS/

7PC TEST REG. GOOD ACTUAL /1S 12>
/ NO RADDR. DATA DRTA/
‘PC TEST WORD GOOD BRO<15>«12®



cZRIHBO,RPO4/S & DSKLS CTRLRZ
10-NOV-77 11:36

CZRIMB.P1I

147
14
1481
1482
1483

e

1487
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14
149]

i

O}fummmb—v—-»—wwv—b—b—t—b—-ogo
W—~DOVODNT N LW~ OWD \38
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o w g
L wh—0Oroa NN

3Re202

00S610
00S616

FARRRS
nESR ERBRE

888
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¥8

0000
oo

NNN.V}_)
KBRE

006244

5300
Sz

i

020040

120
020040

825848

020104
Q4?s1?7
041040

B98I0

020103
0Seluo

MRCY1l 30(1046)

REA332
020040

020104
042101

850048
047516
020040

g8z

020040
051S0S
043040
043516
Cezle
047117

027124
020040

0200Se
0s2alle

020040
020040
p4esee
020122
g42see
0S1S03
044122
020040
020061
0s110¢S

02C0H4C
Qclcde

DH11:

DH1N:

10-NQv-2?7
ERROR POINTER TARBLE

.ASCIZ

.RSCI!

.RSCIZ

.HSCII

/PC

FC

11:498 PRGE 33

HO

TEST

NO

TEST

NG

TEST

NO DARTH

FRILING CONT.

REG ACR RHCSI

FRILING CONT.

DRATR/

CONT.

RHCSe

CONT.

REG RDR BRC REG RHCS!

REG HOR-

CONT.

RHOS1

CONT.

RHCS2

(3}
m
[
(&
0
[\
(O]

CONT.,/¢158,212,

RHER! -

CONT. CONT., <18 <12

RHDS1  RHER.
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CIRJNBO,RPOM-S 6 DSKLS CTRLRZ  MACYLl 30(1046) 10-NOV-77 11:48 PAGE 34
CCRIHB. P11 10-NOV-27 11:36 ERROR POINTER TARBLE CEG 0034

S3S 006270 020124 020040 0S1040
S36 006276 043505 040440 O0S1104
S3?7 006304 000
$38 006305 120 020103 020040 DOHlb: .RSCII -PC TEST WART BIT REG REG/<15-,12,
S39 006312 020040 0S2040 051505
S40 006320 020124 020040 0S3440
101 020040 020040

iS4 006334 041040 O0S21ill 020040
1S43 006342 020040 0SI040 043S0S
1S44 006350 020040 020040 0S1040

1546 006362 020040 020040 020040 .RSCIZ NO PC WANTED RDDRESS CONTENTS~/
1S47 006370 020040 047516 020040

wn
P
£
(@)
n
n8S
£
O
20
V=

e}

7106 0s1524
0103 020040 DHL?:  .ASCII -PC TEST CONT. CONT. CONT. CONT. CONT./«<15.:12>
006450 020040 052040 051505

D064Sh 020124 020040 041440

00646 Du7117 027124 859?;8

006500 020040 041440 047117

006506 027124 020040 041440

006514 047117 027124 859?38

020040 .ASC1Z2 ~ NO RHBA RHDB RHWC RHCS1 RHCS2 -

unnnnununnuiuinu
wmmgmmmmmm
L 1V 1s o ST ol T4 I8 g INT (V)
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0O N

051503
041520 020040 OEOOHg DHeO: .ASCII ~PC TEST CONT CONT CONT CONT CONT < 1E.<12"

006664 [02C040C 020040 047503
006672 0S2116 020040 020040
006700 047503 O0S2116 00S01S
006706 020040 020040 020040 LARETIZ NO RHEF1 RHER2 RHER3 RHRS RHDS! -
Q06714 020040 047516 020040
006722 020040 020040 044122
00€730 0S110S 020061 020040
006736 O0Ou44i22 0S1105 020062
006?44 020040 044122 051108
00e7ce 020063 020040 044122
COe7el0 Q0EiEC! 020040 02004C
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CcRJHBO,RPO4-S b DSKLS CTRLRZ

CSRIHB.PIL
1591 006766
1692 006774
1593 007002
1594 007010
1595 007016
1596 007024
1697 007
1698 (00704
1599 007042
1600 0C70SO
1601 007056
1602 00706M
1603 007072
1604 007100
160S 007106
1606 007110
1667 007116
1608 007124
1609 007132
1610 007140
1611 007146
1612 007147
1613 007154
1614 007162
1615 007170
1616 007176
1617 007204
1618 007212
1619 007220
1620 007226
1621 007234
1622 007242
1622 007250
1624 007256
1625 007264
1626 007272
1627 007274
1628 007302
1629 007310
1630 007316
1£31 007324
1632 007332
1633 007340
1634 007346
135 007354
1636 7362
1637 007370
1638 007376
1639 007404
1640 007412
1e41 007420
1642 007426
1e42 007424
1644 007442
1E4S 007450
LEHE  OC74EE

10-NOV-77 11:36

Qu44l22 051504
041520 020040
Q4ase
020040
020040
052116
047503

020040
047S16
020040
020061
051501
o44122

020040

18] L1

MRCY1l 30(1046)

000061
020040
052123
047503
020040
020040
052116

020040
020040
o44l1e2
020040
020040
0sS1504

020040
052123

020040
020117
0S2440
020040
ggola4
020040
0sel1e3
oy4iee

020040
020040
Q47503
020040
020040
Q40514

0s2lle

DHEel:

DHee:

DHCM:

DH2E:

10-NOV-?7
ERROR POINTER TARBLE

.RSCII

.RSCIZ

.RSCII

.RSCIZ

.ASCII

.ASCIZ

.RSCII

7PC

/PC

/PC

/PC

JO3

11:48 PAGE 35

TEST

NO

TEST

NO

TEST

NO

TEST

CONT

RHCS1

RHAS

UNIT

RHDST

CONT.

PC OF

CONT CONT /(18> ¢ 12>
RHAS RHDS1/
RHCS2/¢15> ¢ 12>

UNIT~

BRD GOOD SECTOR
RHLA RHLA NO

FRILING CONT. CONT.

SECTOR/¢1S> ¢12>

CLOCK~

CONT. CONT. ~¢18> 12>



KO3

IHBO,RPO4/5-6 OSKLS CTRLR2  MACY1l 30(1046) 10-NOV-77 11:48 PAGE 36 i
JHB. P11 10-NOV-77 11:36 ERROR POINTER TARBLE SEC 0036

020040 020040 .RSC1Z2 NO JSR REG RDD RHCS!  RHCS2 RHDS1  RHER] -
Q47040 020117
020040 045040
123 020040 020040
0 043505 OQ4O4MG
051040 041510
3 020040 051040
0 031123 020040
0 2110 030523
g 1040 042510

6S8 007560 041520 020040 020048 CHE™: .RSCIT  /PC TEST PC OF FRILING GOOD ACTUAL -<15.12,

1665 007632 052524 046101 00641l

1667 007641 040 020040 020040 .ASCI1Z2 - NO JSR REG. DATA DATR/
1668 007646 020040 Qg47040 020117
1669 007654 020040 020040 0Q4SO4O

1673 07?704 020101 020040 042040

1675 007716 041520 020040 020040 DH30- .RSCII /PC TEST PC OF REG. GOCD BRD- <15, 1>
1676 007724 020040 042524 0S2123
1677 007732 020040 020040 041520
1678 007740 047440 020106 020040

1679 007746 042522 027107 020040

1680 007754 0040 047507 Q42117

{ggé 00;;9% 020040 0208?% 040502

1683 007773 040 020040 020040 .RSCI1Z - NO JSR ADOR DARTR DATA.

1684 010000 020040 047040 020117

1685 010006 020040 020040 045040

1686 010014 0S1123 020040 020040

1687 010022 O40440 042104 0e20ie2

1688 010030 020040 042040 0S2101

o S R el

1691 010050 041520 020040 020040 DH31: .RSCII /PC TEST WORD GOOD BRD CONT. CONT. CONT.. 1S»¢]2.
1692 010056 (020040 (04eS24 052123

1693 010064 020040 020040 047527

1694 010072 042122 Q20040 020040

i£9S 010100 047507 082117 020040

169¢ 010106 020040 040502 020.04

1897 010414 020040 020040 047503

1698 010ic2 0S2116 020056 020040

1699 010130 047503 052iie 020056

2 fEE Bne b

. s . - '
2702 Dl01Iw? G40 020040 020040 ASC12 NO NO DRTR DATH RHCS!I RHCS1 RHE&!



SEG 0037

LO3
11:48 PRGE 37

10-NOV-77

ERROR POINTER TARBLE

MRCY11l 30(1046)

10-NOV-77 11:36
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MO3

CZRJHBO,RPO4 'S/6 DSKLS CTRLR2 MACYLl 30(1046) 10-NOV-?7 11:48 PAGE 38

CZRING. P11 10-NOV-77 11:36 ERROR POINTER TABLE SEG 00ze
1759 010662 041520 02004C 020040 DH3M: .RSCII /PC TEST GOOD GO0D WRITTEN WRITTEN DATA/¢1S, 12,
1760 010670 020040 042524 (0S2123
1761 010676 020049 o040 47507
1585 818772 b 859719 a9
176 107 1&7 Y
1764 0107 1 11
e Slom Eon Sl Ehe

767 ™ 1

i?ge 8%8758 §§§§§§ 838353 8?889 .RSCI1Z2 - NO ECCl ECCe ECCI ECCe usesn~
1769 010756 047S16 020040

17?0 010764 020040 041508

1771 01077 030503 ooM0 020040

1772 011008 O41S 1 020040

1773 011006 1 030503

17749 011014 020040 0O° 041505

i776 Diioae 021433 BS3Tge °208:8

1777 011035 120 020103 020040 DH3S: .ASCI1 /PC TEST GOOD GOOD PATTERN POSITON GOOD RHERLI -<18,¢12
1278 011042 850040 8 82 505

1779 0110S0 0124 Y 440

1780 011085 Busedd BR%Ty gagoas

1782 011892 02 0 8308“0 822181

1783 011100 042624 047122 050040

1784 011106 0S1517 0S211] 0847117

1785 OlIll4 043440 047517 020104

s ShiZ B0 gt o

1788 011135 030858 020040 .RSCIZ ~ NO ECCH gEcCce REG. REG. PCGSITON REG. 7
1789 011142 020040 0ON70M0 020117

1790 0111S0 Q20040 020040 042440

1791 011156 041503 020061 020040

1792 011164 Q444D 041503 020

1733 011208 G006 030048 e33ad

1795 011206 85%%32 020040

1796 011214 0S0040Q 0S1517 (52111

1797 0ll222 047117 0SI1040 043505

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

1801 O0ll24e 020040 020040 041520 .

1802 011254 047440 020106 020040

1803 011262 0O44i22 0S111S 020040

1804 011270 0 047520 044523

1805 011276 047524 020116 0408520

188% 8{%3?3 osaéfg 051105 006516

1808 011313 Q40 020040 020040 LASC12 / NO JSR CONT.  REG. REG. -

1809 011320 020040 047040 020117

1810 011326 020040 020040 045040

1811 O0I1334 O0S1123 02004C 020040

1812 011342 041440 047117 027124

1813 011350 020040 051040 (043505

1814 (11356 0200se 020040 0<1040



NO3

CcRJHBO,RFO4/5.6 DSKLS CTRLRZ  MRCYL1 30(1046) 10-NOV-77  11:48 PRAGE 39

CZRIHB.P1] 10-NOV-77 11:36 ERROR POINTER TABLE SEG 0039
1815 011364 3505 000056
1816 011370 041520 020040 020040 DH37: .ASCII ~rPC TEST POSITON POSITON GOOD GOOD PATTERN DATA N-CGDE
1817 011376 (020040 83 0Scie3
1818 011404 020040 0 047520
1819 0li4le 044523 e4 C20lle
1820 011420 047520 4523 0O475ev4
1821 0ll42e Q20116 047507 042117
1822 011434 020040 o040 047207
1823 O0llivd2 042117 020040 020040
1224 011450 0O40S20 0S2l24 0S110S
1825 01146 020116 04OSO4 040524
e sl @0nd U gl
1828 011500 020040 020040 020040 LRSCIZ NO ECC GOOD ECCI gcce ECC ENVLOPE ZERCE
1829 011506 G 047516 020040
1830 011S14 020040 020040 041505
1831 011522 0201 020040 (020040
1832 011530 047507 042117 020040
1833 011536 020040 041505 030503
1834 011544 020040 041505
1835 Q011552 031103 020040 020040
1836 011560 041505 020103 020040
1837 011566 020040 047105 046126
1838 Q11574 050117 020105 042532
igag 011602 047522 004523 000
1841 Q11607 120 020103 020040 OH4O: .ASCII /PC TEST FRILING CONT. CONT. CONT. CONT. (1S <12>
1842 0llel4 020040 052040 0S150S
1843 0lle22 020124 020040 043040
1844 011630 044501 044514 043516
184S 011636 0OMIN4N0 047117 0271e9
1846 011644 020040 OQM4IN40 047117
1847 011652 027124 020040 041440
1848 011660 047117 027124 020040
iggg gi{ggg ONIBYO 047117 0271e4
1851 011676 020C40 020040 020040 .RSCI1Z ~ NO REG RDR RHCSI RHCS2  RHOSI RHER1 ./
i85¢ 011704 020040 047516 020040
1863 0Oli712 020040 020040 042522
1854 011720 020107 042101 020122
1855 011726 044122 0S1503 020061
1856 011734 020040 044122 051503
1857 011742 020062 020040 044122
1858 011750 051504 020061 020040
iggg 011756 044122 O0S110S 000061
iggé .EVEN
1863 011764 001116 017330 045530 DTI: .WORD  SERRPC, TSTNM, REGRDR, SGDDART, $BDDAT, O
I18ed 011772 001124 001126 000000
1865 012000 O00llle 017330 052770 DTe: .WORD  SERRPC, TSTNM, ERWORD,SGDDRT,0
1866 C 2006 OO0lle4 0000GC
1867 C.20le 0Cille 017330 052770 D7T3: .WORD  SERRPC, TSTNM, ERWORD, SGDDAT , SBODAT, O
iggg 012020 00:i24 001126 000000
1670 012026 001116 0i7330 001le2 OTi1: .WORD  SERRPC,1z7i™,$BDROR,(CS!,CSe,0S51,ERL,C
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0,RPO4/5 /6 ostg CTRLR2 MACYLl 30(1048) 10-NOV-77 11:48 PAGE 40
Pl 10-NOV-77 11:36 ERROR POINTER TRBLE SEQ 0OMO0
012034 015032 015054
015932 01283% 343830
xsggs 11 17 8°§6§3 DTIM: .WORD SERRPC, TSTNM, $BDADR, $BDODAT,CS1,CS2,DS1,ERL,O
12054 11 1 15030
12062 015064 0130 000000
8{58;2 005513 017330 001200 DTIS: .WORD SERRPC,TSTNM,§TMP1,0
0i2i00 001116 017330 001204 DT16: .WORD SERRPC,TSTNM,STMP3,STMP1,STMPO, SBODRT,O
8%5%?3 1 001176 0011ece
012116 ééxs 017330 015026 DT17: .WORD SERRPC,TSTNM,BR,DB,WC,CS1,CS2,0
0i2ied 016022 015024 015032
012132 015030 000000
012136 001116 017330 01S034 DOT20: .WKORD  SERRPC, TSTNM,ER1,ER2,ER3,RS,DS1,0
012144 0IS040 01504 0150S0
gxexsa 015084
12156 001116 819338 015032 DT21: .WORD  SERRPC,TSTNM,CS1,RS,DSL,0
012168 01S0S0 015084 000000
012172 001116 017330 001124 DT22: .WORD SERRPC, TSTNM, SGDDAT,SBDDAT,O
012200 001l26 000000
012204 001116 017330 015036 DT24: .WORD  SERRPC, TSTNM,DST,SBDDAT,STMP1,STMP2,$TMP3,0
012212 001553 1200 001202
012220 881
oxaegg ill6 017333 015132 DT26: .WORD  S$ERRPC,TSTNM,PCISR,S$BDADR,CS1,CS2,D0S1,ER1,0O
0122 001122 0150 015030
012240 015054 015034 000000
oxasgs 00111e 017320 015132 DT2?: .WORD SERRPC, TSTNM,PCJSR,REGADR, $SGODAT, SBDDAT,O
012254 046530 0Gil24 001126
012262 0DO0ND
012268 OQili6 017330 015132 DOT30: .WORD  SERRPC, TSTNM,PCJSR,REGRDR, $GDDAT, SBODAT, O
012272 045530 001124 001126
012350 000000
012302 001116 017330 052770 OT31: .WORD  SERRPC, TSTNM, ERWORD, SGDDAT, $BDDAT,CS!,DS1,ERL,D
012310 001124 00li2b 015032
012316 015084 015034 000000
012324 001116 367330 015132 DOT32: .WORD SERRPC, TSTNM,PCJSR, ERWORD,SGDOAT,$BDDART,CS1,DS1,ERL,O
012332 052770 1124 001126
012340 015032 015054 015034
JUl2346 000000
012350 001116 017330 015132 DT33: .WORD SERRPC, TSTNM,PCJSR, ERWORD, SGDORT,CS1,DS1,ERL,D
012356 0S2770 001124 015032
012364 015054 0i5034 000000
012372 001116 017330 050460 DT34: .WORD SERRPC,TSTNM,GECCI,GECC2,WECCI,WECC2,DISK,0
012400 0S046e 055566 085570
012406 0S4S66 000000
0i24l12 001116 017330 0S0460 DT3S: .WORD SERRPC,TSTNM,GECC1,GECC2,EC2,ECI1,POSITI,ER1.O
012420 0S0462 015064 015062
012426 050472 015034 00C000
012434 001116 017330 015132 DT36: .WORD SERRPC,TSTNM,PCJSR,MR,EC1,EC2,0
Ol2442 (015052 015062 015064
0124s0 (000000
012452 00I1l6 017330 0IS062 DT37: .WORC  SERRPC,TSTNM,ECI1,™0SITI,GECCl,GECC2,EC2,DARTENV,ZCODE.O
012460 0S0472 0S0460 0S046e
012466 O01S0e4 060476 050500
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CSRIHBO, RPOM/S- b DOSKLS CTRLRZ  MACYIl 30(1046) 10-NOV-77 11:48 PRAGE 4!

CZRINB.P11 T10-NOV<77 11:36 ERROR POINTER TRBLE SEQ 0041
1927 012474 000000
1928 012476 001116 017330 00122 DT40: .WORD  SERRPC, TSTNM,SBDADR,CSI1,CS2,DS1,ER1,O
1929 012504 016032 015030 015054
1930 012512 015034 000000
193]
1932
1933
1934
133 12516 000 000 000 OF1:  .BYTE 0,0,0,0,0
1937 018523 g0 000 001 OF2:  .BYTE 0,0,1,0
1938 013526 000
1939 012527 006 00O 001 OF3:  .BYTE 0,0,1,0,0
1390 012532 000 000
1942 012534 000 000 009 OF1l: .BYTE 0,0,0,0,0,0,0
1943 012537 000 000 000
1944 012642 000
1945 019543 000 000 000 OFI4: .BYTE 0,0,0,0,0,0,0,0
1946 012846 000 000 000
1947 012551 000 000
1948 012853 000 000 000 OF1S: .BYTE 0,0,0
1949 012586 000 000 000 OFl6: .BYTE 0,0,0,0,0
1950 012861 000 000
1951 012863 000 000 poo OFi7:  .BYTE 0,0,0,0,0,0,0
1952 012566 000 000 000
1963 Q12571 000
1954 012872 000 000 000 OF20: .BYTE 0,0,0,0,0,0,0
1955 012675 0OG 000 00O
1356 012600 900
1958 012601 J00 000 000 DF21: .BYTE 0,0,0,0,0
1959 012604 000 000
1960 012606 000 000 000 DF22: .BYTE 0,0,0,0
1961 01261] 006
1968 012612 000 Qoo Qoo DOF24:  .BYTE  0,0,0,0,0,0,0
1963 012615 000 000 000
1964 012620 000
1965 01262l 000 000  0OO OF2e:  .BYTE 0,0,0.0,0,0,0,0
1966 012624 000 000 000
1967 012627 000 000
1968 012631 000 000 OF27: .BYTE 0,0,0,0,0,0
1969 012634 000 000 000
1370 Qige3? 00 000 00 OF30: .BYTE 0,0,0,0,0,0
1371 Ol2ek2 60 000 60
1973 012645 000 D00 001 OF31: .BYTE 0,0,1,0,0,0,0,0
1974 012653 000 090 000
1975 012683 000 000
i976 012655 0G0 000 000 OF32: .BYTE 0,0,0,1,0.0,0,0.0
1977 012660 00} 000 000
1978 012663 000 000 002
1979  0126EE 000 000  Qod DOF33: .evTE  0,0,0,1,0,0,0,0
1980 012671 001 000 000
1981 012674 000 000
982 Qide7e 000 000 000 OF34: .BYTE 0.0,0,0,0,0,0



DO4

CSRIMBO,RPOM-S & DSKLS CTRLR2  MACYL1l 30(1046) 10-NOV-77 11:48 PAGE 42

CZRIHB. P11 10-NOV-77 11:36 ERROR POINTER TRBLE SEG 0042
1983 012701 Q00 000 000
1984 012704 000
1985 012705 000 000 000 DF3S: .8y7¢ o,0,0,0,0,0,0,0
el @ o o
1988 0Qi271S 000 000 000 DF36: .eyT¢  o0,0,0,0,0,0
1989 012720 000 000 00Q
1990 012723 000 000 000 DF37: .evr¢ o,0,0,0,0,0,0,0,0
1851 012726 000 000 000
1992 Q012731 000 000
1933 012734 000 000 00C DF40: .evTe o0,0,0,0,0,0,0
1994 012737 000 000 0co
1995 012742 000
199%
1997 012744 -EVEN o
1998 0le?44 044122 030461 0S1040 EM42: .ASCIZ ~/RHl1l REGISTER FRILED TO RESPOND TO A "TST" COMMAND-
1999 012752 043505 0S1S11  0O42saM
2000 0127 020122 040506 Q046111
2001 012766 042105 052040 020117
2002 012774 042522 050127 047117
2003 013002 020104 Q475 040440
2004 013010 021040 0S15°4 021led
200S 0i3016 041440 04651 040515
Sggg 013024 042116 002
4
2038 013Ce27 122 030510 020061 EM43: .RASCIZ /RH11 ILLEGAL REGISTER RESPONSE TEST~
2009 013034 046111 042514 (040507
2010 013042 020114 Q042522 044507
201l 013050 052123 0S110S 0S1040
2012 013056 0S150S 047520 0S1516
2013 013064 020105 042524 052123
Sgig 013072 000
2016 013073 115 053117 020105 EM4M: .ASCIZ ~MOVE BYTE TO WORD COUNT TEST/
2017 013100 0S4S02 042524 052040
2018 013106 020117 Q47527 042122
2019 013114 041440 0S2S17 0S2116
Sgg? 013122 052040 051505 O00Ci2w
20e2 013120 044502 020123 0S4YS02 EMMS: .RSCIZ /BIS BYTE TO WORD COUNT/
2023 013136 Q42524 052040 020117
20e4 013144 047527 042122 041440
SSSE 013182 0Ses17 052116 000
2027 013157 102 Q41511 041040 EM46: .RSCIZ BIC BYTE TO WORD COUNT/
2028 013164 052131 020105 Q47524
2029 013172 uS3440 O0S1117 020104
Sgg? 013200 047503 04712S 000124
2032 013206 042522 044507 052123 EMY7: .ASCIZ /REGISTER RDDRESS SELECT TEST/
2333 013214 051105 040440 Q42104
2034 0l32¢c2 042522 051523 051440
2035 013230 046105 041505 020124
gggg 01323t 042524 052123 000
2038 013243 ile 047117 0ON4e44C EMSC: .ASCIZ ~“NON EXISTANT DRIVE (NED, TEST~



EO4

CZRIHBO,RPO4-S-6 DSKLS CTRLRE MARCYll 30(1046) 10-NOV-77 11:48 PRGE 43

CoRIHB.PLI 10-NOV-77 11:36 ERROR POINTER TRBLE SEGQ 0043
2039 013250 0N4S30 052123 04710l
2040 013256 020l24 O0S1104 053111
2041 013264 020105 047050 Q4210S
204¢ 013272 020051 042524 0Selel
gg:a 013300 000
2045 013301 101 020123 0Q425ee EMSI: .ASCIZ /RS REGISTER TEST/
2046 013306 Q44507 0S2123 051105
Sg:g 013314 052040 0S1S0S 000Iie4
2049 013322 0S2S0e 0S1Se3 040440 EMSe: .ASCIZ BUSS RDDRESS REGISTER DARTR TEST/
20S0 013330 042104 0425c2 0s1Sa3
20S1 013336 0S1040 043505 O0Si1511
2052 013344 042524 0e20lce 040504
2053 013352 040524 052040 051505
Sggg 013360 000124
2056 013362 0S2502 051523 040440 EMS3: .RSCIZ -BUSS ADDRESS REGISTER MOVE BYTE/
2057 013370 042104 Q42522 051523
2058 013376 0S1040 043S0S 051511
2053 013404 2524 020122 Q47S1S
c060 0I34j2 042526 041040 052131
Sggé 013420 00010S
2063 013422 044122 030461 QY4440 EMSH: .ASCIZ /RH1] INTERRUPT FRILED TO OCCUR/
2064 013430 052116 051105 052522
c06S 013436 052120 043040 044501
2066 0.3444 D4eSI4 020104 047524
2067 013452 047440 041503 051125
gggg 013460 000
2070 01346l 122 05150t 052105 EMSS: .RSCIZ /RESET TEST-
SS;é 013466 052040 0S1S05 000124
2073 013474 0S4115 020106 044502 EMSE: .ASC1Z /MXF BIT TEST~/
2074 013502 020124 042524 052123
58;2 013510 000
2077 013511 Q44516 0S2502 EMS7: .ASCIZ /UNIBUS PARITY BIT TEST~
2078 013516 020123 040520 044522
2079 013524 054524 041040 052111
Sgg? 013532 0S2040C 051505 000124
2082 013540 047504 0S1S05 0Si440 EM60: .ASCIZ /DOES SELECTING THE RMl1 CLERR THE UNIT SELECT REGISTER~
2083 013546 046105 041505 Q44524
2084 QI3554 043516 0S2040 042510
208S 013562 0SI040 030510 020061
2086 013570 046103 0405 0201ege
2087 013576 Q44124 020105 047125
2088 013604 052111 0S1440 046105
2089 013612 041505 020124 042522
2090 013620 044507 062123 0S1105
Sggé 013626 000
2093 (13627 iD4 04es1?7 020123 EMe!: .ASCIZ DOES TRE GET SET BY UNIBUS PARRITY ERROR
eC94 Di3esd 0cEilz24 02010S 042507
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MRCY1l 30(1046)

020124
Q44516
Q40520
o42440

000

Q42440
047101
0S3111

046103

o47s2e
041440
043040
020104
042514
046517
0S1040
o4esey

042514
044501
047524
0s110!
040515
043505
ooglee

0Slilz22
040503
g41040
OS4S04
Q44S0e
052105
042514
047440

EMEC:

EM&3:

EMBEM:

EMES:

EMBE:

EMBE7:

FOY4

10-NOV-77 11:48 PRGE 44
ERROR POINTER TRBLE

.ASCIZ

.ASCIZ

.RSCIZ

.ASCIZ

.ASCIZ

.RECIZ

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

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

/PORT SELECT FRILED TO CLERR~/
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361 101 020123 0M2S5ee EM7L: .ASCIZ /RS REGISTER WRITE TEST/
366 044507 0S2123 0S110S
374 0S3440 044522 0Q4eSe
402 0S2040 051505 000i24

20 020040 020040 DH4e: .ASCII /PC TEST ILLEGAL /<18, 12>
40 042Se4 052123
40 020040 046111
ig 040507 006514
40 o40

L£rrrce

020040 020 .ASCIZ - NO RADDRESS~/
446 020040 Q47040 020117
454 (020040 02004C 040440

4462 042104 042522 051523

4471 120 020103 020040 DH4Y4: .RSCII -PC TEST REGISTR CONT CONT/<15.¢12"
4476 020040 0S2040 051505
4504 020124 020040 051040
4512 043505 051S11 0Slla24
4520 Q41440 047117 020124
s G sing iy
Q 020040 02C040 .REC1Z NO ADDRESS GOOQD BRD-
4S44 020040 047040 020117
HSS52 020040 020040 040440
4560 Q42104 042522 051523
4566 043440 047517 020104
4574 020040 041040 042101

000
4603 120 020103 020040 [HSH: RSCII -PC TEST REGISTR CONT/<¢18>< 12>
610 020040 0S2040 051505
£16 020l24 020040 0S1040
Pt OSllev
DY4I1440 047117 006524

b4l 040 020040 020040 .ASCIZ - NO RDDRESS~
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CZRIMBO,RPO4/S-6 DSKLS CTRLR2 MRCYL! 30(1046) 10-NOV-77 11:48 PAGE 46

CZRJHB.PI1  10-NOV-77 11:36 ERROR POINTER TABLE SEG 0046
2297 Q4672 QRILJE 017330 045530 DT42:  .WORD  SERRPC,TSTMM,REGAOR,O
2209 014702 001116 017330 045530 DT44:  .WORD  SERRPC,TSTNM,REGADR,S$GDOAT,$BODAT,O
ggii glaggg ggi%gg gggégg B88B38 orse:  Lworc  sEmmPC, TSTAM, REGACR, $GODAT,O
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CIRIMBO,RPOM-S & DSKLS CTRLR2  MACYIl 30(1046) 10-NOV=77 11:48 PAGE 47
SIRIMB.PLI 10-NOV-7711:36 ERROR POINTER TRBLE SEG CO47
2213 0214730 000 00C 00C DF42: .BYTE 0,0.0
2314 014733 000 000 000 DF44: .BYTE 0.0.0.0,0
2215 Q1473¢ 000 000
2216 Q1474C slals 200 000 DFSY4: .BYTE 0.0.0.0
321° 2ivtw93 090
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000001

100000

JO4

MACY!1 30(1046) 10-NOV-?77 11:48 PAGE 48

HARDWARE REGISTER BIT DEFINITIONS
.SBTTL HARDWARE REGISTER BIT DEFINITIONS

iRH11l REGISTERS

WC)
IT NUMBER

ISTER (RHBR)
LED BY BIT NUMBER

usiz 1 {UNIT SELE
us2= 2 :UNIT SELE
us4= 4 UNIT SELE
8RI= 10 : BUS_ADDRE
PAT= 20 : INVERT PA
CLR= 40 :CLEAR (B
IR= 100 ! INPUT_RER
OR= 200 ! OUTPUT RE
MPE= 400 : MASS BUS
MxF= 1000 iMISSED TR
PGE= 2000 ! PROGRAM E
NEM= 4000 NON EXIST
NED= 10000 NON_EXIST
UPE= 20000 ' UNIBUS PR
WCE= 40000 ‘WRITE CHE
DLT= 100000 :DATA LATE

;DATA BUFFER REGISTER (RHDB)
;EACH BIT IS CRLLED Br BIT NUMBER

NHIBIT (BIT
us 70 EVEN

IInusn
N2~ —
mn—

4—

- T~
-

D<O~MM—~

oM
DD DMMN—O

SEG 0048
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'ueo RPO4-5S & DSKLS CTRLR2 MACY!l 30(1046) 10-NOV-77 11:48 PAGE 49
JHB. P 10-NOV-77 11:36 HARDWRRE REGISTER BIT DEFINITIONS SEG 0OCH9
2255 :RPOMY REGISTERS
2256
2257
2258
gggg :CONTROL AND STATUS 1 REGISTER. (800)
2261 000001 GO= 1 :GO0 (BIT %0)
2262 000100 1€= 100 : INTERRUPT ENRBLE (BIT #6)
2263 000200 RDY= 200 'READY (BIT #7)
2264 000400 Alb= 400 :HIGH ORDER UNIBUS BITS (BIT w8
2265 001000 Al7= 1000 :HIGH ORDER UNIBUS BITS (BIT %9,
2266 002000 PSEL= 2000 :PORT SELECT (BIT #10)
2267 004000 DVA= 4000 :DEVICE AVAILABLE (BIT #11)
2268 020000 MCPE= 20000 :MASSBUSS PARITY ERROR (BIT %13
22E9 040000 TRE = 40000 : TRANSFER ERROR (BIT #14)
gsgg 10000C SC= 100000 :SPECIAL CONDITION (BIT %15,
ggzg . :STATUS REGISTER (RHDS1) (#01)
[ <
224 000001 DFS= 1 -DRIVE FORWARD 5“/SEC. (BIT s0)
227% 000002 DFF20= @ :DRIVE FORWARD 20"/SEC. (BIT #1)
2276 000004 OIGB= M ‘DRIVE TO INNER GAVRD BAND (8IT 2.
227, 060010 GRV= 10 ;GO REVERSE (BIT #3)
2278 000020 OLbY4= 20 :DIFFERENCE LESS THAN 64 (BIT a4
2279 000040 DEl= 40 :DIFFERENCE EQUALS 1 (BIT #S)
2280 000!00 vV= 100 :VOLUME VALID (BIT #6)
2281 000200 DRY= 200 :DRIVE RERDY (BIT #7)
2282 600400 OPR= 400 :DRIVE PRESENT (BIT #8)
2283 001000 PROG= 1000 : PROGRAMABLE (BIT #9)
2284 002000 LST= 2000 :LAST SECTOR TRANSFERRED (BIT #10)
2285 004000 WRL = 4000 'WRITE LOCK (BIT ®1])
228E 010000 MOL = 10000 :MEDIUM ON-LINE (BIT s12)
2287 020000 PIP= 20000 :POSITIONING OPERATION IN PROGRESS (BIT i3’
2288 040000 ERR= 40000 :COMPOSIT ERROR. (BIT #14)
gsgg 100000 ATaz 1006000 :ATTENTION ARCTIVE (BIT %15,
2291 . ERROR REGISTER 801 (RHER1) (802)
2292 000001 {LF= :ILLEGR. FUNCTION (BIT s0)
2293 000002 ILR= e *ILLEGAL REGISTER (BIT u}])
22N 000004 RMR= v ‘REGISTER MODIFICATION REFUSED .8IT =2
2295 000010 PAR= 10 ‘PARITY ERROR (BIT #3)
2296 000020 FER= 20 FORMAT ERROR (BIT #4)
2297 000040 WCF = 50 "URITE CLOCK FRIL (BIT aS)
2098 00 ECH= 100 CC HARD ERROR (BIT #6)
2259 NOG200 HCE= 200 HEADER CGMPARE ERROR (BIT #7)
2300 205400 HCRC= 400 :HERDER CRC ERROR (BIT #8)
2301 001000 ACE = 1000 ADDRESS OVERFLOW ERROR (BIT #9)
202 002000 IRE= 2000 : INVALID ADDRESS ERROR (BIT #10)
2303 004000 WLE = 4000 "WRITE LOCK ERROR (BIT #11)
2204 010090 DYE= 19000 ‘DRIVE TIMING ERROR (BIT #12)
22085 020000 OPI= 20000 :OPERATION INCOMPLETE (BIT #13
2206 040000 UNS= 40000 :DRIVE UNSRFE (BIT #l4)
Sggg 10000C DCk= 100000 'DATA CHECK ERROR (BIT 15
ZJ
Sgog <MAINTARINABILITY REGISTER (RHMR) %03}
3 44]
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CoRIMBO,RPO4-S. 6 DSKLS CTRLR2 MACY!i 30(1046) 10-NOV-77 11:48 PRAGE S0

CtRJHB.#ll 10-NOV~-77 11:36 MARDWARE REGISTER BIT DEFINITIONS
231l 000001 DMD= 1 ;DIRGINOSTIC MODE (BIT #0)
2312 000002 MCLK= 2 :MAINTAINABILITY CLOCK (BIT s1)
2313 000004 MINX= Y ;MRINTAINABILITY INDEX (BIT s2.
2314 000010 MSTCK= 10 sMAINTAINABILITY SECTOR CLOCKF (BIT #3),
2318 000020 MRD= el ;MAINTRINABILITY READ (BIT s4)
2316 000040 MWR= 40 ;HQ;NTQINQBILITY WRITE (BIT %S,
2317 000200 DENVL= 200 ;DATA ENVELOPE (BIT 87)
2318 000400 ZER= 400 :2ERO DETECT (BIT a8)
ggég 001000 DTSY= 1000 :MAINTRINABILITY SYNC DETECTEC (BIT #9:
Sggé :RTTENTION SUMMARY PSEUDO-REGISTER (RHRS) (804)
2323 00000. ATO0= 1 ;DEVICE O (BIT #0)
2324 000002 AT1= 2 ;DEVICE 1 (BIT #l)
2325 000004 AT2= Y ;DEVICE 2 (BIT s2)
2326 000010 AT3= 10 ;DEVICE 3 (BIT 83}
2327 000020 ATH= 20 ;DEVICE 4 (BIT ad)
2328 000040 ATS= 40 ;:DEVICE S (BIT #S)
2329 000100 AThk= 100 :DEVICE 6 (BIT #6)
Sgg? 00GCe00 AT?= 200 :DEVICE ? (BIT #7,
2332
2333
2334
2335
2336 :DESIRED SECTOR.TRACK ADDRESS REGISTER (RHDST) (al)
2337 sERCH BIT IS CALLED By BIT NUMBER
2338
23_§S
2340
2341
2342
2343 :DRIVE TYPE REGISTER (RHDT) (u06)
ngg :ERCH BIT IS CALLED BY BIT NUMBER
224E
2347
o348
2349
53%? :LOOK-RHEAD REGISTER (RHLA) (807)
2352 000001 EXTi= 1 ;EXTENSION | (BIT 80}
233 000002 EXTe= 2 ;EXTENSION 2 (BIT sl)
2354 000004 EXTY= Y :EXTENSION 3 (BIT #2)
2355 000010 EXT10= 10O ;EXTENSION 4 (BIT #3)
2356 000020 EXT20= 20 (EXTENSION § (BIT a4)
€357 000040 EXT40= 40 ;EXTENEION 6 (BIT 85)
2358 000100 SCl= 100 ;SECTOR COUNT FIELD O (BI™ #6)
2359 000200 e= 200 ;SECTOR COUNY FIELD 1 (BII #7)
2360 000400 SCu= 400 ;SECTOR COUNT FIELD 2 (BI™ #8.
23kl 001000 Cl0= 1000 ;SECTOR COUNT FIELD 3 (Bl1 #9)
e26e 002000 sCe0= 2000 :SECTYOR COUNT FIELD 4 (BIT s1Q)
2362 0000C TRK1= 4000 s TRACK FIELD 1 (BT #1l)
2365 010000 TRK2= 10000 :TRACK FIELD 2 (BIT sl2)
23E5 020000 TRKY= 20000 : TRACK FIELD 3 (BIT #13)
23ke 040000 TRV 10= 40000 s TRACK FIELD 4 (BIT #l¥)
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CZRJHBO,RPO4-S b6 DSKLS CTRLR2 MARCYL]l 30Ci046) 10-NOV-77 11:48 PAGE S1

CZRIHB. P11 10-NOV-77 11:36 HARDWARE REGISTER BIT DEFINITIONS
gggg 100000 TRK20= 100000 : TRACK FIELD S (BIT 815,
gggq :ERROR REGISTER #2 (RHER2) (#10)
2371 000001 WCU= 1 WRITE CURRENT UNSRFE (BIT s0)
2372 000002 CSF= 2 cunn NT SINK FRILURE (BIT #1)
2373 00000M WSu= q HRIT ?zg CT UNSAFE (BIT #2)
e R A T sl Teaes (o1t
= %)
2376 8 3 TOF= 40 Tgnusx§igﬂ§ 8ETE CTOR FAILURE (BIT w5
2377 000100 TUF = 100 nugsréo nre chr 86)
2278 00020C FEN= 200 (BIT #7)
237 000400 WRU= 400 unxrs Renov uusnre (BIT #8)
2380 001000 MHS = 1000 SMULTIPLE HERD SELECT (BIT %9,
2381 002000 NHS= 2000 :NO HERD SELECTION (BIT #10)
2382 004000 IXE= 4000 ! INDEX ERROR (BIT #11)
2383 010000 vU30= 10000 : 30vOLT UNSRFE (BIT ®12)
2384 000 PLU= 28808 :P.O UNSAFE (BIT #13)
gggg 10000 ACU= 100000 'ACUNSARFE (BIT #1S)
gggg :OFFSET REGISTER (RHOF) (#11)
q Fo5= T RO INCH T %0)
5333 8832302 A i QFF2RT E‘S PIRRS NGHE2 (BiT 30)
2391 000004 ogxoo: q o;;ss; ! nxcgo x:gnss ES§I :g;
8435 883328 JFEBB: AR :QEF2R] GH8 RISRS INGHER (BIT &)
gggg 000040 OFB00= 4O 'OFFSET 800 MICRO INCHES (BIT #S)
2396 000200 OFREV= 200 orrser NEGATIVE (REVERSE) (BIT #7,
2357 002000 HCI= 2000 R COMPARE INHIBIT (BIT #10)
338 . 0”880 §°$= 4888 Ennon CORRECTION COOE INHIBIT (BIT %1l
2333 10000 mtea= 10C00 ORMAT BIT (BIT ui2
2401
2402
2403
2404
24085 ;DESIRED CYLINDER ADDRESS (RHCA) (#12)
2406 'EACH BIT IS CALLED BY BIT NUMBER.
o407
2408
2409
2410
o411
o412 . CURRENT CYLINDER ADDRESS (RHCC) (#13)
53%3 'EACH BIT IS CALLED BY BIT NUMBER
2415
2416
o417
2418
2419 :SERIAL NUMBER REGISTER (RHSN) (#14)
2420 ‘EACH IS CALLED BY BIT NUMBER
2421
2422
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CZRJHBO,RPO4/5-6 DSKLS CTRLR2 MACYL11l 30(1046) 10-NGV-77 11:48 PAGE 52 '

CZRIMB.P11  “10-NOV-77 11:36 HARDWARE REGISTER BIT DEFINITIONS SEG 00S2
2423
2424
2425
2426 :ERROR REGISTER #03 (RHER3) {(#1S)
2428 000001 PSU= 1 ;PACK SPEED UNSAFE (BIT #0)
2429 000002 vOFz 2 VELOCITY UNSAFE (BIT #1)
2430 000010 UWR= IO ' ANY UNSAFE EXCEPT READ/WRITE (BIT #3)
2431 000220 PREz 20 :DISK_PACK ROTATION ERROR (BIT #4,
2432 000040 ACL= 40 'AC LOW (BIT #5)
2433 000100 L= 100 :DC LOW (BIT #B)
2434 040000 SKI=  “0000 :SEEK_INCOMPLETE (BIT #14)
2435 100200 OCyL= 100000 :OFF CYLINDER (BIT #1S)
2437 :ECC POSITION REGISTER (RHEC1) (#1b)
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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CZRIMBO, RPO4/S.'6 DSKLS CTRLRZ  MACYLl 30(1046) 10-NOV-77 11:48_ PRGE S3
CZRIHB.PI1L 10-NOV-77 11:36 HARDWARE REGISTER BIT DEFINITIONS SEG 00c3
e4v4?
48

449

24s0 .SBTTL REGISTER ARDDRESSES

24sl
29

2453

2454

s:gg ;RPO4/5/6 VECTOR ADDRESS
gzgg 014744 0002%4 RPVEC: 254 ;RPO4/5/6 VECTOR ADDRESS

2459

A

a46e ;NOTE: THE CONTENTS OF THESE LOCATICNS WILL BE DIFFRENT

2463 ; IF _THE "CHANGE BRSE RDORESS™ ROUTINE IS USED.

S:gg ; THIS ROUTINE STARTS AT LOCATION TAGGED *BASECH”

2466 014746 76722 RHDB: 176722 ; DATA BUFFER

2467 014750 176702 RHWC : 176702 iWORD COUNT

2468 (QlI4752 176704 RHBA: 176704 :BUS_ADDRESS

2469 014254 176710 RHCS2: 176710 ;CONTROL AND STATUS

2470 014756 176700 RHCS1 176700 COHTROL AND STATUS 1 SEE NOTE RBOVE
2471l 014760 176714 RHER] 176714 ;ERROR 81 SEE NOTE_RBOVE

2472 014762 1767 RHDST 176706 'DESIRED SECTOR - TRACK ADDRESS
2473 014764 176740 RHERZ2: 176740 ,ERROR 82

2474 DIN766 176732 RHOF 176732 ;OFFSET

247S D0IN770 176734 RHCAR 176734 ;DESIRED CYLINDER ADDRESS

2476 014772 176742 RHER3: 176742 ;ERROR 83

2477 QCi47Z7?4 176716 RHRS 176716 SATTENTION SUHHRRY SEE NOTE ARBOVE
c+78 014776 176724 RHMR 176724 :MAINTRINRBILITY

2479 015000 176712 RHDS1 17e71e :DRIVE TQTUS

2480 015002 176726 RHOT 176726 ; DRIVE

248l 015004 176730 RHSN 176730 ;s SERIAL NUHBER SEE NOTE ABOVE
2482 015006 176744 RHEC] 176744 ,ECC POSITION

c483 015010 176746 RHEC2: 176746 ;ECC PATTERN

2484 015012 176720 RHLA: 176720 : LOOK_AHERD

g:gg 015014 176736 RHCC: 176736 : CURRENT CYLINDER ADDRESS

g:gg :ADDITIONAL REGISTERS LOCATED IN THE RH70 CONTROLLER

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

e43C 015020 176750 RHBRE: 1767S0 :BUS ADDRESS EXTENSION REGISTER



COS

CIRIHBO, RPO4-S- b DSKLS CTRLRZ MARCY1l 30(1046) 10-NOV-77 11:48 PRGE 5S4

CZRIMB.P1IL 10 NOV-77 11:36 REGISTER RDDRESSES SEG 00S4
2491
2492 ; THE FOL ONING LOCQTIONS ARE RES RVE FOR R GISTER SAVES
2493 :ANY TIME THERE éS RROR ALL WILL FILLED
2Ny :ONLY SOME MAY BE PRINTED BUT ALL N LL BE FILLED TRUE
g:gg :FOR THE TIME JUST RFTER THE "ERROR” ERROR COMMAND
e497 015022 000000 0B 0 ;DATA BUFFER
2498 015024 000000 WC 0 :WORD COUNT
2499 015026 000000 BR 0 ; BUS _ADDRESS
ggg? 015030 000006 Ccse 0 ; CONTROL AND STATUS 2
5205 1 €Sl NTROL AND STATUS 1
5200 812835 BBB803 fRli B { ERROR
250S 015036 0000Cco ST 0 OESIRED SECTOR/TRACK RDCRESS
2506 015040 000000 ER2 0 , ROR 82
520? 0{5045 000008 2 8 ?RED CYLINDER RADDRESS
2582 81?8:6 0 ER3 C Esa
2510 015050 000000 RS 0 QTTENTION SUMMRRY
2511 015052 000000 MR 0 iMAINTAINABILITY
2sle 015054 00 DSl 0 DR*&E TATUS
eS13 015056 00 0 YPE
esSl4 01S060 000000 SN 0 i SERIAL MNUMBER
2S1S 015062 000000 ECI g {ECC POSITION
2516 015064 000000 EC2 0 ECC PATTERN
2517 GCl506& 000000 LA 0 COK-RHERD
Sé}g C1S070 0000060 cc 0 URRENT CYLINDER RDORESS
esac
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CSRIHBO,RPO4-S & DSKLS CTRLRZ MACY1l 30(1046) 10-NOV-77 11:¥B PAGE SS

CoRINB.PILL 19-NOV-77 11:36 REGISTER ADDRESSES SEG G0
gggé :FLAGS AND INTERNAL PROGRAM CONTROL WORDS
2523
2524

015072 000010 UNITS: .BLKW 8. s THIS IS FILLED WITH -1
2626 01S1.:2 000000 UNIT: .WORD O :UNIT UNDER TEST
2527 015114 000000 NOUNIT: .WORD O :NUMBER OF gnxrg PRESE
2528 ‘USED TO KEEP TRACK or unxr UNCER TEST
2529 015116 000000 NUNIT: .WORD O :USED T0 DETERMIN IF THERE RRE MORE
2530 *THAN ONE UNIT
2531 015120 000000 SELECT: .WORD O ‘ALL ONES xnoxcnvs UNIT TO BE SELECTED
sggg 015i22 00C000 UNITSL: .WORD O *UNIT NO. SELECTED
gggg 015124 (000000 ERFLGS: O :ERROR FLAG
2536 01512 000000 SAVDT: O ) :SAVE DRIVE TYPE REGISTER
2637 :FOR conpnaxson xn DRIVE CLEAR TEST
2538 "AND RH INIT TEST
2639 G15130 0C0000 SAVSN: O :SAVE SERIAL NUMBER REGISTER
2540 R :FOR COMPRRISON IN DRIVE CLEAR TEST
5335 . :AND RH INIT TEST
gg:g 015132 000000 PCJSR: O :SAVE PC OF JSR WHICH GAVE THE EPRCPR
2645 015134 000000 ATTENT: O -ATTENTION BIT FOR PRESENT UNIT
523% 01513¢ 000000 TOTALAT: 0 :TOTAL ATTENTION BITS
Sé:g D1S140 000000 TMPILL: O : TEMPORARY ILLEGAL FUNCTION
2550 01Si42 000000 TSECC: O :FLAG TO SAY IF ECC TEST OR NOT
2551 ‘WHEN =177777 1T IS AN ECC TEST
gggg ‘WHEN =01T IS NOT AN ECC TEST
2654 01S144 000000 TESDTE: O :FLAG TO SAY IF onxvs TIMING CRROR OR NC”
2555 ‘WHEN = 177777 IT 1S A DTE TEST
gggg ‘WHEN = 0 1T IS NOT A& DTE TEST
2€S8 0lSi4& 000000 TAGOTE: O : TEMPORARY TARG USED IN DRIVE TIMING
2EEg :ERROR TEST

n
()
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RJHBO,RPO4-/S-6 DSKLS CTRLR2 MACYLll 30(1046) 10-NOV-?7 11:48 PRGE 56

CZRIMB. P11 10-NOV-77 11:386 REGISTER RDDRESSES
2561
2562
ggga ;FUNCTION EQURTES
2565 : TRBLE OF COMMAND FUNCTIONS FOR RHCSI1
gggg i THEN “GO" BIT HAS TO BE SET
2568 015150 FUTRBL :
2569 015150 000000 NOPERR: O ; NO OPERATION
2570 01S1S2 0000Qe UNLORD: 2 ;UNLORD (STAND BY)
2571 015154 000006 RECALI: b RECQLIBRQTE
2572 015156 000010 OCLEAR: 10 :DRIVE CLEAR
€573 0iS1ed 00001e RELERS: 12 ;RELEASE (DURL-PORT OPERATION)
2574 015162 000030 SERCH: 30 : SEARCH_COMMAND
2575 015164 0000S0 WRCHEK: SO iWRITE CHECK DATA
2576 015166 0000Se WRCHDT: S2 'WRITE CHECK HERDER AND DATH
2577 01S1?0 000060 WRIDAT: &0 iWRITE DATA
2578 015172 000062 WRIFOR: b2 {WRITE HERDER AND DATAR (FORMAT)
2579 015174 000070 RERDAT: 70 ;READ DATA
2580 015176 000072 REFOR: 72 ;READ HERDER AND DATA
2581 015200 0000C4 SEECOM: Y4 : SEEK_COMMAND
2582 015202 000014 QFSETC: 14 tOFFSET_COMMAND
2583 015204 000016 RETCL: 186 ;RETURNTO CENTERL INE
2584 015206 000022 PKACK: 22 : PACK ACKNOWLEDGE
2585 015210 000020 READIN: 20 ‘READ IN
gggg 0152i2 000000 ILLEGL: .WORD : COMPUTED ILLEGAL FUNCTION
2588
2589
2590 ;:DRTA BUFFER FOR RERCD WRITE
s2dz
2593 015220 000422 WRFROM: .BLKW  274. ;WRITE FROM THIS BUFFER
gggg Olece4 000422 REINTO: .BLKW 274. iREAD INTO THIS BUFFER
2596
2597 017330 000000 TJSTNM: O ; TEST _NUMBER
2598 017332 000000 FIRST: O :IF ZERO WILL TYPE HEADER
gggg ; IF ONES WILL NOT TYPE HERDER
2601 017334 000000 RH?0: 0 ;FLRG = 1 FOR RH?D CONTROLLER
2e0e :FLRG = 0 FOR RH1!
2603
2604
260s
2606
ee0? ; TRBLE FOR ATTENTION BITS
gggg SATTENTION TARBLE
2610 017336 001 0c2 004 RAYABLE: .BYTE 1,2,4,10,20,40,100,200
gbll 0172341 010 0z0 040
2kl 017344 100 200

SEG OOSE
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CoRIHBO,RPO4/5-6 DSKLS CTRLRZ MACYI11l 30(1046) 10-NOV-77 11:48 PAGE S7
REGISTER RADDRESSES SEG 00c7

CZRIHB.PILL 10-NOV-77 11:36
2613
2614 .SBTTL
2615 .SBTTL ##*%PROGRAM SETUP & SETUP TESTS##»
Sgig .SBTTL
2618 017346 012737 177777 01S120 BEGIN2: MOV #-1, J8SELECT :SELECT UNIT
2619 017354 000402 BR START
2620 017356 005037 015120 BEGIN: CLR JuSELECT ;D0 NOT SELECT UNIT
o621 :NORMAL RUN
2622
2623 017362 START:
F134 017362 00000S RESET
260
5655
2628 017604 012737 000000 177776 STRRTA: MOV $0,PS :SET PROCESSOR STATUS T0 O
2629 017612 012777 057302 175124 MOV sRPVECT, JRPVEC :THIS IS FOR UNTIMELY DRIVE INTERRUFTS
2630 017620 004737 060346 JSR PC, J8STKINT SINITIALIZE TTY KEYBOARD
2631 017624 005737 017332 15T 8 IRST :1S THIS FIRST TIME ROUND ?
2632 017630 001001 BNE 18 :DON'T TYPE HEACER IF NOT
sgga 017632 000402 8R 2$ : TYPE HERDER IF SO
gggg 017e34 000137 020662 18: JMP 28SND1 !
2637 017640 2¢:
2638
i
52:% 020662 012737 177777 017332 SNDL: ™oy #-1,38FIRST :NEXT TIME DO NOT GIVE HEARDER
2643
2644 020720 032777 010000 160212 RH7OCK: PIT #SW12, ISWR :LOOK TO SEE IF USING RH70
2645 020726 001403 BEQ 38 :IF SW12 = 0, SKIP NEXT
gg:g 020730 012737 000001 017334 MOV 81, J8RH70 :IF SW12 = 1. CU IS AN RH7O
2648 020736 005737 015120 3s: 15T JWSELECT :200 START?
2649 021016 104412 RDOCT
2650 021020 042716 177770 BIC 8177770, (SP) :ONLY KEEP LARST 3 BITS
2651 021024 011637 015112 MOV (SP), an(NTT *SAVE UNIT TO BE TESTED
Sggg 021036 0l12e37 Gi5122 MoV SP)3, QsUNITSL :SAVE UNIT TO BE TESTED
2654



coRJHBO,RPO4-S & DSKLS CTRLRZ
10-NOV-77 11:36

CCRIHB.
2658
2657
2658

P11

(@le)

SRRRRRRERRKRES |8
Pt Pt Pt s o P Pt Pt Pt Pt Pt st Pt Pt Ps Pt
A et eretreisict- ol
S8RooResEscene of

fu— Lo N

rufv

= wnunn
W NNN NN

FEINVFUTABREEY WK

NONO— PN

104402
000000
000137

012737
37

005726
012737

012737

000008
17777

020000
000204

o44Se0
021316

015020
017334

061606
000006

MRCYL1 30(10461

000030
000004

000004
001200
160000

000004

000030
ocoooa4

18:

cs:

4s:
3%:

TRP:
RTN:

MOV
MOV

MOv
MOV

TYPOC
JMP
MOV
TS7T
INC
15T
TSY
MOV

MOV

GOS

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

8STRCK, SP

;SET UP STACK POINTER

sREGSAl , IsEMTVEC! sgngg VECTOR SO THAT

l?S OOERRVEC

lRHbB R1
aéR1)l R2

18

GISTERS RRE SAVED
;SET UP FOR_BUS TIHEOUT
: THERE ARE 24 REG TO TEST
Rl NOW HAS RDDR OF ADOR OF FIRST REG.
: READ_HARDWARE REG.
i COUNT DOWN
:BRANCH IF 24 NOT DONE
IF 24 DONE

3% : BRANCH
SERRVEC+2 acsnnvtc Rssrone TRARP CATCHER

(SP)+_ (SP)+
-2\R1}, T sTMP)

15

8SW13, daSWR
4$
8RDDMOD, - (SP)

JaSEOP

8TRP ., Jd84
SWRHBRE
S8RH70
RTN
(SP)+
(SP)+

CLEAN

STORE FQILING REG_ADDR

iREGISTER NON EXISTANT

JINHIBIT ERROR PRINTOUT °

!BRANCH IF YES

iGET READY TO TYPE STARTING RDDRESS

; OF “"CHANGE OF BASE RDORESS™ ROUTINE

;STOP TO FORCE THE RESTART!
G0 TO END OF PROGRAM -===o---coooeooe

; INITIALIZE VECTOR
:ADDRESS RPBRE (RH11/RH70")
:FOUND AN RHZ0

:SET MASK AND GET OUuT
:NORMALIZE THE

: STACK
#SERROR, J#EMTVEC; gSSTORE ERROR_VECTOR

THAT REGISTERS RRE SAVEL

SERRVEC+2, QIERRVEC :RESTORE TRAP CRATCHER



HOS

CIRIHBO,RPOM § & DSKLS CTRLRZ MRCYL11 3001046, 10-NOV-77 11:48 PAGE 59

CoRIHB.FPLL 10-NOV-77 11:36 T1 REFERENCE EARCH REGISTER SEG NNEg
6
§E§§ Deld0e 012706 001000 MOV 8STACK, SP {RESET STACK
2695 Q2l4ee 013737 14784 02lu4Ne Mgv lRHCB? SIUN+8
2&9§ 021434 Q045837 Y5832 JSR S, a8BItST ; TEST BITS IN REGISTER
b3’ 021440 020017 UN: 20017 ;ONLY THESE BITS ARE TEST REARUD/WRITE
2698 021442 000000 . WORD 0 ; RDDRESS OF REG. BEING TESTED
2635 Q21444 684001 ERROR é ; IN CSRR%CT DRATA RE*?IVED
Szg? Q21446 0207 718 C RETURN TO BLT3 ROUTINE
e7ie
ernl
2704
2708
c’ 14 13701 014774 MOV J8RHAS . Rl :R1 HRS QADDRESS OF RHAS
er 851498 813?11 1}?777 Hgv s-1,d | ; THIS LESBS SHQS «SURPRISED!
27°10 0214?26 011137 001126 MOV oR1, J8SBODAT :TEST DRTA
2-1ll 021802 1058737 001126 1€7B aogéoonr
2-12 021510 005037 00lig4 CLR J8SGODRT :GOOD DRTA
2.3 0215]4 (01013~ 048530 MOV R],JSREGADR FAILING REG. RHRS
g-14 Delteld 104001 ERROR 1 : RHAS DOEg NOT CLERK
Y- WITH ONES MOVEC INTCO IT
z"1le



I0S

CoRJHBO,RPO4 S & DSKLS CTRLRe MRCY11 39510‘46) 10-NOV-77 11:48 PARGE 60

JZRIHB. P 10-NOV-77 11:36 PARTIAL TEST OF RHAS FOR UNIT NUMBERS PRESENT CEG

2r1r
2718 021532 000005 RESET :START WITH AN INIT
5558 021534 004737 060346 JSR PC, 8STKINT SINITILIZE TTY KEYBOARD

'

t21 021540 032777 020000 157372 BIT #SW13, aSWR : INHIBIT ERROR TYPEOUT 7
2722 021546 DDI0e6 BNE 48 'SKIP NEXT IF SO
2723 021624 013701 014774 4s: MOV J¥RHAS  R1 :R1 HRS RDDR. OF RHAS
2m24 021630 013702 014754 MOY JBRHCS2, R2 :R2 HAS ADDR. OF RHCS2
2725 021634 005012 CLR JrR2 : CLEAR RHCS2
2726 021636 012700 000010 MOV #8. ,RO : COUNT
szgg 02ie42 013704 014760 MOV J8RAHER] ,RY ‘R4 HAS ADDR. OF RHERI
2729 021646 012714 177777 18: MOV 8-1,3RY :MOVE ERRORS INTO RHERI

2730 021652 00S212 INC JR2 : INCREMENT UNIT NO.
2731 Q21654 005300 DEC RO : COUNT
2732 021656 001373 BNE 18 :BRANCH IF 8 NOT DONE
2733 021660 111137 015136 MOVB OR1,38TOTALAT  :SAVE TOTAL ATTENTICON

2734 - ‘USED IN DRIVE CLEAR TEST

2735 021664 105037 015137 CLRB J8TOTALAT+1 ‘CLERR UPPER BYTE
236 021670 105711 TSTB aR1 :TEST FOR ANY DRIVES PRESENT )
2737 021672 001402 BEQ 1 ! NONE RESPONDING - TYPE THE MESSAGE
g;gg 021674 000137 022264 INP XE2 :SOME THERE - GO FILL “UNITS" TRBLE
27490 021700 032777 020000 157232 2%: BIT #SW13, SWR : INHIBIT ERROR TYPE OUT?

2741 021706 001402 BEQ 33 :*NO DRIVES™ MESSAGE IF NO

2742 02171C 000137 022622 IHP SELTST 'CHECK FOR SELECTED UNIT START AND LOAD
g;:a {“UNITS” TRBLE WITH DESIRED DRIVE IF SO
2745 D21714 38:
2746
gz:g 022260 00C127 O445ED IMP AuSEOP $GO OUT===m== sm oo :
&
2749
2750 ;#SET UP UNITS TARBLE
27E1
2752 D22264 XE2:
2783 D2226M 012700 00001C 2s: MOV 88. RO : COUNTER
2764 022270 012703 015072 MOV suntTS . R3 :POINTER
2755 022274 012723 177777 3%: MOV 8-1, (R3)+ :PRESET BLOCK TO ALL OUNES
2756 022300 005300 DEC RO SCOUNT
2757 022302 001374 BNE 3% :BRANCH IF 8 NOT DONE
2758 022304 012703 015072 MOV SUNITS,R3 *POINTER
2769 022310 00S00S CLR RS
2760 022312 005037 0iSliu CLR JENOUNIT :NO. OF UNITS PRESENT
2761 022316 012700 000010 MOV 88. . RO *COUNTER
2762 022322 011137 001176 MOV JR1 988 TMPO ' TEMPORARY STORAGE
S;ga 022326 006037 001176 Ty ROR Qu$tMPO :SET CARRY IF ONE IN 0 BIT
2765 022332 103120 BCC 5%
2766 022334 010577 172414 MOV RS, dRHCS2 : INSERT UNIT NUMBER
E767 022340 022777 024020 172434 CMP 824020, JRHDT ;1S THIS A DUAL PORT RPO4 °
2768 022346 001503 BEQ 63 :TYPE DRIVE NO. IF SO
2769 022350 0227?77 020020 172424 CHP 820020, JRHDT :1S THIS A SINGLE PORT RPO4 °

2770 0223Se 001477 BEG 63 : TYPE DRIVE NO.IF YES
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2784

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
022610
O2eb 16

D2ebz2e
022e3C

02e7?7
001473
0227?77
001467

022777
001463
0227?27
001457

010546
104405
017746
104402
Q00407
010523
104401
010546
104405
005237

005205
00S300
0gl2se

013737
013737
00337

024021
020021

p24022
020022

17230e

001223

015114

000
[y ey
(GG,
——0
e ~J
oL

(@] =)
[y
uon
——
nry
o

MACY1l 3001046}
T«

172414
172404

172374
172364

00
nn
——

[ od o
o

gislle

6S:

Ss:

SELTST:

10-NOV-77

JOS

11:48 PRGE

bl
TEST FOR DRIVES PRESENT USING RHAS AND RHCSe
g%HOEI,QRHOT
#20021, 3RHDT
&S

f‘MQ

BEQ
cMP
BEQ

QEHDEE.BRHDT
820022, aRHDT
6S

;1S _THIS R DUAL PORT RPOS 2
' TYPE UNIT NO. OUT

;1S THIS A SINGLE PORT RPQS *
{TYPE UNIT NO. IF SO

,LS THIS A DUAL PORT RPO6& ”

; TYPE THE NO IF SO

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

.IT'S NOT AN RPO4/RPOS/RPO& DEVICE

#NO.
*SO 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)

dRHDT, -(SP)

SLRLF
RS, -(SP)

J8NOUNIT
RS
RO
4§
JSUNITS 3

asNOUNIt, 2
JSNUNIT

JUSELECT

SUNIT
JeNUNIT'

;GET RERDY TO TYPE UNIT NUMBER
;GET RERDY TO TYPE RHDY
;NO RPO4/5/6 FOUND SO BRANCH

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

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

:SET UNIT NO. TO FIRST ONE FOUND-OR O
SAVE NO. OF UN

1# NUNIT = O THEN ONLY ONE UNIT

:IF NUNIT > O THEN MORE THAN ONE UNIT

; STARTING ADDRESS 200 _°

QRUNITSL,dsUNIT ;CHANGE UNIT NUMBER TO SELECTED CNE



lglg]
a1

00

HE8
HB.

DOODOODODODDOMED ot
8;..;—.........;—...-;—.—.._
DO NN LW 0O

ryrury
oM
fururu
Wy

ryryrurufruunng
€0 0000 0D CD (O (O CD
~— 0o~

0,RPOM/S. 6 DSKLS CTRLRZ
P11 10-NOV-77 11:36

004737
005037

005737
00102e
012700
122710
00101S
00s737

ool1012

0iSlle

000041
0ccol11

015120
022710

022712 018072

022716

022720
022724
022726
022732
0e2?3¢e

012700
005720

022710 177777

[}
Q
[}
W
W
~N
o000
[y eyt
v
Pt s e
P Pt b
Ly

013700

022742 116
02300¢ 013746
C230l2 104

023104 022777 024020
023112 00i425
922114 022777 020020
023122 001421
p23iey 022777 024021
023132 0OI42Y4

MACY11 30(1046)
i

015134

171670
171660

171650

108:

2s:
; 38

10=-NO
TEST F

JSR
CLR

NOV=-?7

KOS

11:48 PRGE &2
OR DRIVES PRESENT USING RHAS AND RHCS2

PC alCLDISK
INATT

; #TEST FOR UNIT #0

ST
BNE
MOV
CMPB
BNE
ST

BNE

*INCREHENT THE UNITS "R
& DECREMENT THE “"NOUN

MOV
TST

SBUNIT
108
#41,R0
8ll, (RO)
108’
JNSELECT

108

SUNITS,ROC
(RO +

8-1, (RO)
108’

(RO), d8UNIT

JeNOOUNITS
dS8UNIT RO

J8RP06

gg% 22, JRHDT
820022, JRHDT
2$

33
¢-1,Jd8RP0OB

RTABLE (RO) ,a8ATTENT

JWUNIT, - (SP)

:gqoao.anwor
#20020, JRHDT
4s

$24021,JRHDT
5$

;FILL _UNIT NO.
CLEAR

T 80 NEXT IN THE UNITS TABLE ?
F , JEST THIS UNIT

F CHECK THE LORD MEDIA LOCATION
A AN RPO4/5/6 ?

0. GO RHERAD AND TEST UNIT #0

A IT 80 SELECTED ?

) IT A 210 START 7}

F §0...TEST UNIT a0
E

S

0

E

D

S

U 4

EZ

XT DRIVE (IF ANY,
SENT (TO BE TESTED)

NITS TABLE POINTER

THE NEXT UNIT IN THE TRBLE
E_INCREMENT THE POINTER)
RE ANOTHER TRBLE ENTRY PRESENT °
F_NOT (LOC = -1) ...MUST USE UNI™ »0

DECREHENT BECRUSE UNIT 80 WON'T BE TESTED
;RO CONTAINS THE UNIT UNDER TEST

-~
0o
0@

R

: CLERR _RPQO6 DEVILE TYPE FLAG
DUQL PORT RPQO6

YES...SET THE FLQG

SINGLE PORT RPOB ”
YES...SET FLAG

DON SET THE RPOB FLAG
1SET THE FLRG

; RSSUME THE NEXT UNIT IS AN RPO4

;SET APPROPRIATE RTTENTION BI”
;UNIT'NG. TO STACK
:TYPE DRIVE NO.

; DURL PORT RPQY4 ?
; TYPE ASCI1 MSG ouY
:SINGLE PORT RPO4 7
i TYPE THE MESSAGE

; BURL PORT RPQOS 7
:TYPE THE MESSAGE

SEQ 0062



LOS

CIRINBO,RPOM-5 6 DSKLS CTRLR2  MARCYL11 30(1046) 10-NOV-?7 11:48 PRGE 63
SSRIMB.PIL 10-NOV-77 11:36 TS TYPE SERIAL NUMBER AND DRIVE TYPE SEG 0062

2866 023134 022777 020021 171840 CMP 820021, IRHDT -SINGLE PORT RPOS °

ggga 023142 001430 BEQ 13 :TYPE THE MESSAGE

2869 023144 022777 024022 171630 CMP 224022, ARHOT :DURL. PORT RPO6 ?

2870 023152 001443 BEQ 63 :TYPE THE MESSAGE

28-1 023164 022777 020022 171620 CMP 820022, IRHOT ' SINGLE PORT RPOE 2

2872 023162 001437 BEQ 6% STYPE 1T OUT

2873 023164 DOO4Su B8R 18 :DRIVE 15 NOT RPO4/5/6 - SO

gg;g :D0 NOT TYPE ANY MESSAGE OUT

[«4-74

2876 : -GHOULD NEVER HAPPEN AT THIS POINT

2877 *UNLESS DRIVE GOT SICK WHILE TESTING

2878 ‘WAS IN PROGRESS

2879

2880 (023166 4s:

2881 (023222 000435 BR 18 :SKIP NEXT ONES

2882 023224 Ss:

2883 023260 000416 B8R 18 :SKIP NEXT

gggg 023262 68:

2886 023316 005777 171462 18: 157 JRHSN :READ SERIAL NO. AND DRIVE TYPE

2887 023322 005777 171454 157 SRHDT ' THESE TW0O ARE 7O HELP SCOPE LOOPS

2888 023326 017737 171452 015130 MOV JRHSN, 98SAVSN  :SAVE TO CHECK IF CLR RHCS2 BIT s CLEARS AMY BITS

2889 023334 017737 171442 015126 MOV JRHDT . 98SAVDT  :SAVE TO CHECK IF CLR RHCS2 BIT S CLEARRS ANY BITS



MOS

CZRIHBO,RPOM/S. & DSKLS CTRLRZ  MRCYLL 3?;10Hb) 10-NOV-?7 11:48 PRGE &M

CZRIHB.PLL 10-NOV-77 11:3b TYPE SERIAL NUMBER AND DRIVE TYPE SEG 004
s6a1
2892 023352 004737 04S7eM JSR PC,a8CLDISK ;GIVE INITILIZE
ggga 023356 032713 010000 BIT sMOL, AR3 ; CHECK MOL IN RHDSI1
835
896 023600 032713 Gi000C 18: BIT #MOL , dR3 ;CHECK MOL IN RHDS!
sggg 023604 001378 BNE 13 ; BRANCH IF MOL IS HIGH
2899



NOS

CZRJHBO,RPO4/S 6 DSKLS CTRLR2 MACY11l 30(1046) 10-NOV-77 11:48 PAGE &5

CcRIMB. Pi1 10-NOV-77 11:36 T® CHECK MOL TO BE LOW SEG 00&S
2901
gggg 023706 012706 £01000 MOV #STACK, SP s RESET STACK
2904 023720 004737 04576M JSR PC, d8CLDISK :INIT AND SET UP GENERAL REG.
2905 "AND UNIT NUMBER
gggg 023724 012777 000001 171044 MOV #DMD, 3RHMR "SET DIAGNOSTIC MODE
Sggg 023732 013777 015206 171016 MOV JWPKACK, JRHCS! ;LORD PACK ACKNOWLEDGE COMMAND INTG RHCS1
2910 . SAVE REGISTERS FOR COMPARISON AFTER GO
2911 023740 004037 046456 YSr RC, 98SAVER s SAVE
2912 023744 014750 RHNC : FROM
2913 02374 016264 REINTO R ()
ggi; 023750 000623 19. :NUMBER OF REGISTERS SARVED
2316 GIVE GO TO PACK ACKNOWLEDGE COMMAND
gg{g 023752 0S2777 000001 170776 15 8GO, IRHCS 1 :G0 TO PACK RCKNOWLEDGE COMMAND
2919 . CHANGE SAVED REGISTERS TO EXPECTED VALUES
gggg 023760 052737 000100 016319 8IS BVV, I8REINTO+30 ; SAVED RHDS!
2922 :AFTER GO HAS BEEN GIVEN TO PACK ACKNOWLEDSE COMMAND
ggg& snvsoagcxsrsns AGRIN SO THAT COMPARRISONS CAN
2925 023766 004037 046456 yeR RO, J4SAVER : SAVE
2926 023772 014750 RHWC - FROM
2927 0237749 015220 WRFROM
gggg 023776 000023 19, s NUMBER OF REGISTERS SAVED
2330 :AS UPPER BYTE OF RHAS CAN BE CHANGING IN R CURL PORT
2931 'OPERARTION THE UPPER BYTE OF RHMAS WILL BE SAVED AS IS
2932 'S0 THAT THE COMPARES RRE ONLY VALID FOR THE LOWER BYTE
Sgga 024000 112737 016311 015245 AOVB SREINT0+25, JsWRFROM+25; SAVE UPPER RHAS
2935 *
2936 : COMPARE REGISTERS BEFORE PACK RCKNOWLEDGE COMMAND
29237 ‘WITH AFTER GO
2338 024006 004037 046660 YSR RO, 98COMPAR : COMPARE
2939 (024012 O0lboe4 REINTO :GOOD BUFFER
2940 024014 015220 WRFROM rssr BUFFER
2941 024016 0CD723 19. UMBER
2942 (024020 024036 1$ RETURN FOR ERROR
2943 024022 024026 18 :SAME
2944 024024 Q02404 2% "RETURN FOR cooo COMPARISON
2945 (024026 0QI3708 052770 18: MOV auznuono RS 'GETTING READY TO INDEX
2946 024032 060505 ADD : DOUBLE ERROR ono
ngg 024034 016537 014746 0ONS530 MOV nnac Z2(RS),38REGADR ;FAILING REGISTER ADDRESS
2949 024042 104001 ERROR | : IMPROPER REGISTER CHANGE
2950 ' AF TER PACK ACKNOWLEDGE COMMAND
2951 'WITH GO IS GIVEN
Sggg 024044 000207 RTS PC "RETURN TO COMPARISION
29E3  p2404E 2s:
2953



BO6

CSRJHBO,RPO4-S & DSKLS CTRLREZ  MACYIL 30(1046) 10-NOV-77 11:48 PARGE bb

CoRIHB. P11 10-NOV-77 11:36 SEG 00t6
2957 .SBTTL
2958 .SBTTL #x#DIRGNOSTIC CODEx#%
29E9 .SBTTL



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

2960 000004
291
2964
5955
29%%?

5328

2970
2971

7
537§
2974
<4375
2976
es77
2978
2979
2980
5981

982
=
=
2986
2987

2988
%89

024176
Cewe0c

012777
01270S

013737
n12737

012706

81323

00S71e

104042
013737

000040
014756

000004
024176
001000

045530

001176

MRCY11

QoooCcH

COb

30(1046) 10-NOV-77 11:48 PRGE &8

TIHOT Y4
TRECRPOORMINE IEBLA HACbe"ITECED 10 FAICH,REPShaBYCS-
HIS TEST HItL RS?ERTQ N THRT THE Q#h RH1] REGISTERS I
N R WH

RES OND CAUSE R NON-EXISTANT MEMORY ERRO
"TST“ INSRUCTION.

CH F
IS 7
IL
N

E

T

ACCESSED

MOV 8CLR, dRHCS2 :CLERR RH11 CONTROLLER
MOV 8RHCS1,RS :RS=LIST POINTER.
MOV J8TIMOT,STMPC  ;SAVE TIMEJLT VECTOR.
MOV sE00, antIMOT :SET VECTOR TO EOO
L00; MOV #STACK, SP :SET STACK POINTER.
100: MOV (RS),R2 :R2=RH1]1 ADDRESS.
MOV R2, REGADR
TST (R®) :DOES THE RM1l REGISTER RESPOND”?
ADD 82,RS ;UPDATE ADDRESS
cngs RS’ RHEC2 :RT THE END OF LEGAL RH11 REGISTERS?
Bk 588 vgs GOTO 000.
EOO: ERROR
000: MOV §TMPO,d8TIMOT  ;RESTORE TIMEOUT VECTOR.

SEG O0E7
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CoRIMBO,RPO4/S b DSKLS CTRLR2 MARCYL11 30(1046) 10-NOV-77 [1:48 PRAGE 69
SIRIHB.F12 10-NOV-77 11:09 T1l BCTA LEGAL REGISTER RESPONSE TEST CEGC Z0&E

2990



CIRIMBO,RPO4 S & DSKLS CTRLRZ

SZRIMB. P12

3011

Wl W W Wl
0000000

TUP sp—e b g pot s s P
OO~ 3o Lwrn

Oe4eeH
024232
024236
Qa4e4e
024246
024254

024256
Oe4eke

024266
024276

10-NOV-77

012777
012706
013702
010237
012737
00s0le

112712
011237

023737
104044

11:08

000040 170See
001000
014750

045530
000377 001124

000377
00ll26

001126 O0O0llcM

EOE

MACY1l 39{}046) 10-NOV-77 11:48 PRAGE 7

0

BCTA LEGAL REGISTER RESPONSE TEST
.REM
THE FOLLOWING & TESTS WILL TEST THE BYTE LOGIC FOR THE RH1] REGISTERS
NO ATTEMPT IS MRDE TO DETERMINE IF ALL POSSIBLE DATA PARTTERNS CAN BE
LOADED, ONLY THART THE RHII HARDWARE WILL ALLOW THE PROGRAM TC SELECTIVLY
MANIPUCATE BYTES USING THE FOLLOWING COMMANDS:

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

2). BIT SET INTO THE WORD COUNT REGISTER.

3). BIT CLEAR INTO THE WORD COUNT REGISTER.

MOV #CLR, dRHCS2 :CLERR RH11 CONTROLLER
MOV #STARCK, SP :SET STACK POINTER.
MOV RHWC . R2 :R2=RH11 WC ADDRESS.
MOV R2, REGADR 'REGISTER ADDRESS TO REGRDR FOR TYPING.
MOV 8377, SGDDAT :§GDDAT=S/8B.
Lo2: CLR (R2) ;CLEAR RH11 WC.
102: MOVB 8377, (R2) :SET WC TO LO BYTE.
MOV (R2) . SBODAT :SBODAT=RCTUARL WRS
CMP $BDDAT, SGDDAT  ; COMPARE RESULTS
ERROR 4y

SEG 0089



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

CZRINB. P12

024316
024324
024330
024340
024346
024350
024352
024356
024360

024364
024374

012777
012706
013702
819537
pos01e
00Se0e
112712
00S302
011237

023737
159044

C00040
001000
014750

045530
177400

000377

GOliebk
ocilee

MACY1l 30¢(
Tl

170430

001124

001124

fUr—-

g4e)

L03:

103:

FOb

10-NOV-?27 11:48 PAGE 71
BCTR MOVB LO BYTE TO WC

MOV 8CLR, DRHCS2 :CLEAR RH11 CONTROLLER
MOV #STACK, SP :SET STACK POINTER.

MOV RHUWC , R2 :R2=RH11 WC HI BYTE RDDRESS.
MOV R2,REGADR

MOV 8177400, SGDDAT  ; SGDDRT=S/8.

CLR (R2) :CLERR RHI] WC.

INC R2 :R2=HMI BYTE RDDRESS.

MOVB 8377, (R2) :SET WC HI BYTE.

DEC R2 :R2=FULL WORD ADDRESS.

MOV (R2),SBDDAT , $BODRT=ACTUAL .

CMP $BDDAT,$GDOAT  ; COMPARE RESULTS.

ERRGR 44

SEG 0070



CoRJHBO,RPO4 5§ & DSKLS CTRLR2
10-NOV-77 11:09

CcRJIHB

3044
3045
3046

P12

024414
g244e2
024426
024432
024436
D2444Y

024446
0e44se

024458

Q24462
024472

Q12777
012706
013702
010237
012737
00s012

0l2712
182712

011237

023737
104048

CO0CN0
001000
014750

Q45530
000377

000eSe
0001es

00l1es
00ll2e

MACY11l 30(1046
T13

170332

001ile4

ooliay

LOM:

104:

GOb

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

MOV #CLR, dRHCS2 :CLERAR RH11 CONTROLLER
MOV #STACK, SP :SET STACK POINTER.
MOV RHUWC , R2 :R2=RH11 WC ADDRESS
MOV R2, REGADR

MOV 8377, SGODAT . $GDDAT=S/B.

CLR (R2) :CLEAR RH1] WC.

MOV 8252. (R2) :SET UP WC

RISB $12S, (R2) :00 A BISB

MOV (R2),SBODAT : $BODAT=WAS.

CMP $BODAT,$GDODAT  ; COMPRRE RESULTS
ERROR 4S5

SEG 3071



HOG

CZRIHBO,RPO4-S- 6 DSKLS CTRLR2 MACYIL 3?(10'46) 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 #CLR, JRHCS2 ;CLEAR RM11 CONTROLLER
Q67 024520 012706 001000 MGV #STACK, SP ;SET STACK POINTER.
3069 024524 013702 014750 MOV RHWC,R2 ;R2=RH11 WC RDDRESS.
3070 024530 010237 045530 MOV R2,KEGADR
3071 024834 012737 177400 00112 MOV 8177400, SGDORT  ; $GDDAT=S/B.
4
3073 024542 005012 LOS:  CLR (R2) ;CLEAR RH11 WC.
ggéb 024544 005202 INC R2 ;R2 =HI BYTE.
3077 024546 112712 000125 MOVE %125, (R2) ;SET UP_RHMIL WC.
3078 Da4Sse 182712 000252 105:  BISB #2582, (R2) :80 A BISE.
/
3080 024556 005302 DEC R2 ;R2=FULL WORD ADDRESS.
3?33 024560 011237 001126 MOV (R2), SBODAT : SBDDAT=WAS.
3084 [29sed 023737 001126 001124 CMP__ SBODAT,$GDDAT  ;COMPARE RESULTS.
308 CzW€™y 159045 ERPOR 45
305€
358~



CoRJIHMBO,RPOM-S & DSKLS CTRLRZ
10-NOV-77 11:09

CIRIHB

3100

Wil titaty
NN L Wwhus—

P T ey W e
OOOO0OO00

-

N3V

Qeve 1l
024622
024626
NS
024644
024646
024652
024656

p24662
gaueT2

012777
012706
013702
012537
00s0le
012712
14271e
011237

0e373?
1049046

CO0040
0C1000
014750

Q45530
0002%2

000377
0001es
001126
001126

MACY1l 30(1046)
T1S

170132

ooilaM

00l

LOG:

106:

106

11:48 PAGE 74

77
SB'HI-BYTE TO WC

8CLR, IRHCS2 ;CLERR RH11 CONTROLLER

#STACK, SP :SET STACK POINTER.
RHWC , R2 :R2=RH11 WC ADDRESS.
R2, REGADR

8252, SGDDAT . $GDDAT=S/8.

(R2) :CLEAR RH11 WC.
8377, (R2) :SET WC=0000377
8125, (R2) :D0 A BICB

(R2), $BDDAT : $BDDAT=WRS.

3EDDQT,SGDDQY : COMPRRE RESULTS.

SEQ 0C73



JOb

->RINBO.RPOM S b DSKLS CTRLR2 MACY1l 30(1046) _10-NOV-77 11:48 PAGE 7S
CIRIMB. P12 10-NOV=77 11:n9 Tib BCTA BICB LO-BYTE TO WC SEC 2074
3109
gii? ceNTl2 012777 CO0OOM0 170034 MOV #CLR, 3RHCS2 :CLEAR RM11 CONTROLLER
311% 024720 012706 Q01000 MOV #STARCK, 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 O0Ciled MOV #125000, SGODAT  ; SGDDAT=5/8B.
gf%é 024742 005012 LO?: CLR \R2) :CLEAR RH11 WC.
gig? 024744 005202 INC R2 :R2=HI BYTE.
3122 02446 112712 000377 MOVB 8377, (R2) :SET WC=177400
3%53 024752 142712 00012% 107: BI1CB 8125, (R2) :D0 A BICB
gisg 024756 005302 DEC R2 :R2=FULL WORD.
3155 024760 011237 001126 MOV (R2),$BDDAT : SBDDAT=WRS.
3129 0D24TeM 023737 0OCL12e 00li24 CMP $BODAT, SGOOAT  ; COMPARE RESULTS.
3130 024™P4 10909 A ERFOR 46
3132

- "



o
Lqty,

nuninnNL L L ELEL L L £ LW

'S0 LFn T LR E B IR IR LSS Seh EEmE 83898 HLE &8

1O WGLHU WO WO LI G W ) W W W ) ) T W W W W (WD LW W WV W W W W Wit) W
<0

B Pt Pt Pt ot pm e Pt Pt et Pt B Pme Pt Pt Pt Pt Bt Pw et Pt P s o Pt Pt Pt Pt Pt Bt B ot Bt P Bt Pt s e

*

KOG

0,RPOM-5 & DSALS CTRLR2  MACY!l 30(1046) 10-NOV-?7 11:48_ PAGE 76
P12 10-NOV-"7 11:09 T17 BCTA BICB HI- BYTE TO WC SEG 2075

.REM p
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 TQ 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 ERKOR.

FOR THE CASE OF THE RH70, THE CONFIGURATION ALLOWS
WE WILL ATTEMPT TO RDDRESS REGISTER 22(8), 33(8) O
REGISTER7¢ 2.

lg OR_32 KREGISTERS, <G

R AS BEFORE THE LASt

025014 012777 000040 167732 MOV 8CLR, JRHCS2 :CLERR RH1l CONTROLLER
025022 005737 017334 1ST J8RH70 :CHECK TO SEE IF RUNNING WITH RH70
025026 001403 BEG 18 "IF NOT...SKIP NEXT & DO FOLLOWING
02S030 013702 DISOl6 MOV RHCS3,R2 "R2 = LAST LEGRL RH70 REG RDDRESS
025034 000402 BR 2% ‘SKIP NEXT

025036 013702 015010 18: MOV RHEC2,R2 :R2 = LAST LEGAL RM1i REG ADDRESS.
02S042 062702 000002 2%: ADD 82, Re !R2 = FIRST ILLEGAL RDDRESES.

025046 010237 046530 MOV RE ' REGADR

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

025086 (00S037 001124 CLR $GODAT : $GDDRT=S/B.

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

025070 012737 02Sil4 000004 MOV 8010, astIMOT :SET TIMEOUT VECTGR TO 010.

02S07¢ 012706 001000 L10: MOV 8STACK, SP :SET THE STACK POINTEF.

25102 00S712 TST (R2) :TEST ADDRESS.

025104 062702 000024 RDD 824 R2 :THIS MIGHT BE THE CASE OF 32 REGISTERS
02€11C 005712 157 (R2} ‘TEST IT AGAIN

02S1i2 104087 ERROR 47

025114 013737 001176 0GOCOs Ol0: MOV §TMPO, 28TIMOY  :RESTORE TIMEOUT VECTOR.
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P12

025140

02sS146
025154

02515k
02s1ieN
02S1i6b
025172
025476

025502
Ge5506

025S1e

025524
025530

025536
025S4e
025544

025550
025554

025562
025570

025572
D2SS74
025600
028602

025e04

012777

123727
001150

023727

01002
000137

010112
011837

011237
042737

023737
001008

005201
gz20127

000746
1040E0

000040
015136

001100

025600

go10ee

014754
Q45530

015136

go0llaH
010000

0147S6

001176

001126
167770

00ll2e

000010

MARCY11l 30(1046)
Te0

167606
000377

000000

oocl124

0Dl1ce
00lley

10-NOV-77

LOG

11:48__PAGE 77

BCTA ILLEGAL REGISTER TEST

:NON WE RTTACK BTCB

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

rd

WILL SET THE NED RIT

ON FIRST PRSS ONLY,

£ IF ALL NON DRIVES SET THE

IVES CLERR THE NED B

ERMINE WHICH DRIVES EXIST AND TEST THAT
IT. AND RALSO THAT NON EXISTANT DRIVES

IF ALL DRIVES ARE ON LINE + MESSAGE WILL SO ADVISE THE

OPERRTOR THE TEST'WILL CONTINUE REGARLESS OF THE OPERATORS ACTIGN.

¥Yll:
Ull:

Sil:

Ril:

L1l:

Nll:
Xll:

£11:

HOV

CMPB
BNE

CMP

BNE
JMP

MOV

MOV
MOV

MOV
CLR
ROR
8CS

MOV
BIS

MOV
MoV
MOV

MOV
BIC

CMP
BNE

INC
CMP

BR
ERROR

8CLR,JRHCS2

J8TOTALAT, 8377

ull
SPRSS, 80

Y1l
x11

#STARCK, SP

RHCS2, R2
R, REGROR

J8TOTALAT,RO
R1

RO
N1l

R1,$GDDAT
sNED, SGDDAT

RHCSI,RS
Rl, (R2)
(RS),STMPO
(R2) , SBDDAT

;CLERR RH11 CONTROLLER

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

; IF PRSS »0 THEN TYPE MESSAGE

:ADVISING OPERATO
s THAT THIS TEST HILL NGT BE RUN

;SET STACK POINTER.
;RE=RH11 RHCS2 RDDRESS.

; $GDDAT=5/8B.

; ADDRESS OF A DEVICE REGISTER.
;LORD A NON-EXISTANT DRIVE.
;ATTEMPT TO RERD FROM DEVICE REGISTER.

; SBODAT=WRS.

#tC<NED'USH' US2! US1> . SBDDAT ; $BDDAT=SAVED DATA.

$SBDDART, SGDDAT
Ell

Rl
Rl,s8.

Sll
€0

; COMPARE RESULTS.

; TESTED ALL DRIVES YET.

SECG 0078
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CoRIMBO,RPON-S & DSKLS CTRLRe MACY11l 30(1046) 10-NOV-77 11:48 PARGE 78
CZRIMB.Fl2 10-NOV-77 11:09 Tel BCTB (NED) NON-EXISTANT DRIVE TEST. (SET: SEG D077

3228
32e8



NOG

CZRJHBO,RPO4/5/6 DSKLS CTRLRZ MRCY!!l 39é10‘46) 10-NOV=-77 11:48 PRGE 79

CZRINB. P12 10-NOV-77 11:09 BCTB (NED) NON-EXISTANT DRIVE TEST. (SET: ) SEG 0078
3230
gggé 025624 012777 0000N0 167122 MOV $CLR, JRHCS2 :CLEAR RH11 CONTROLLER
gggg G25632 012706 001000 MOV #STACK, SP :SET STACK POINTER.
3235 025636 9013702 014754 MOV RHCS2, R2 :R2=RH11 RHCS2 ADDRESS.
3236 025642 010237 045530 MOV R2, REGRDR
3237 025646 013700 015136 MOV d8tOTALAT, RO
3238 025652 00S00i CLR Rl
3239 (025654 006000 si2: ROR RO
gg:? 025656 103020 BCC Ni2
gg:g 025660 010137 001124 MOV R1,$GDDAT
gg:g 025664 013705 014756 MOV RHCS1,RS : ADDRESS OF A DEVICE REGISTER.
gszg 025670 010112 L12: MOV RL, (R2) :SELECT UNIT.
gszg 025672 011537 001176 MOV (RS), STMPO :ATTEMPT TO READ FROM DEVICE.
3250 025676 011237 001126 MOV (R2), $BDDAT . §8DDAT=WAS.
gggé 025702 042737 167770 001126 BIC #tC<NED!USH'US2!(IS1> , SBDDAT : $BDDAT=SAVED DATA.
3253 025710 023737 001126 001124 CMP $BDDAT,$GDDRT  ; COMPARE RESULTS.
gggg 025716 001005 BNE El2
39S 025720 005201 N12: INC R1 '
gggg 025722 020127 0DOOO10 CMP Ri,s8. : TESTED ALL DRIVES.
3259 (025730 000751 BR 512
ggg? 025732 104050 E12: ERROR 50
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RIJHBC,RPO4-5-6 DSKLS_CYRLRZ
10-NOV-77 11:09

RINB. P12

025752
025760

025764
025770

025776
026002
026006
o2e012
026016
026020
026024
026030
026034

02604e
02605¢

012777
012706

013702
012737

01370S
g1ez1e
013702
011237
00s0le
013702
010237

011237
042737

023737
104051

(00040
001000

014754
000007

014756
000007
018774
001176
54830

001126
167770

00ll2e

BO7

MACY11l 30(1046) 10-NOV-77 11:48 PRGE 80
Tae BCTB (NED) NON-EXISTANT DRIVE TEST. (CLERRED:

REM A

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

166774 MOV
[ [0}%

MGV
0Clle4 MOV

MOV
LI13: MOV
MOV
MOV
CLR
MOV
MOV

MOV
001126 BIC

oo11ied cMP
ERROR

8CLR, 9RHCS2 :CLEAR RH11 CONTROLLER
#STACK, SP :SET STACK POINTER.

RHCS2,RE .R2=RH11 CS2 RADDRESS.
sUSH1(Is2'US1, SGODAT; SGDDAT=S/B.

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

(R2), STMPO :ATTEMPT 10 REARD FROM DEVICE RS.
(R2) :CLERR AS REGISTER.

RHCS2,R2 :Re=RH11 €S2 RDDRESS.

Re, REGADR

(R2), $SBDDAT . $BDDAT=WRS

#+C<NED!USHUS2!(!S1>, SBDDAT; SAVE NED AND DEVICE SELECTED.

g?DDQT,SGDDRT : COMPARE RESULTS.

Ste 0079



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

CZRIHB. P12

3294

3295

£3

3298

3299

3300 026072
3301

3302 026100
3303

3304 026104
3305 026110
3306 026114
3307

3308 02vi20
3309

3310 Q26124
3311 026130
3352

3313 026134
3314 Q026182
3315 026144
3316

3317 02614
3313 026150
3313 026154
3320 026156
3321 026160
3322 026162
3323 026164
3324 026166
3325 026170
3326 026172
3327 0217
3328 026176
3329 026200
3330 026202
3331 026208
3332

3533 026210
3334 026ll?
3335 026eld
333% 026216
3337 026220
3338 Q02boo2
3339 Q02624
3390 026226
3341 026230
3342 026032
3343 026234
3344 026236
3345 6240
3346 242
3347  02boN4
3348 02e246
3348 02e2e0

012777
012706

013702
010237
012705

012537
811245

023737
001401
104052

00S71S
001363
000002
000004
000u10
000020

13777¢
07?77¢

000040 166654
001000
014752
045530
026154
COlled

Q0lley
001126

001126 001124

MRCY1l 30(1046)
T23

. REM
THE NEXT

10
BCT
%

~NOV-77
B AS REGISTER TEST

ca7

11:48B

"THREE TESTS “¥E5N

RN? BYTE MODE. THE PRT
BITS.

L1Y:
I14:

NiY:
LSTIH4A:

A
MOV
MOV

MOV
MOV
MOV

MOV

MoV
MOV

CMP

177774
1727772
177766
177756
177736
177676
177576
177376
176776
175776
173776
167776
157776
137776
07777k

#CLR, JRHCS?

PAGE B1

TEST THE B
HOS

S ADDRESS
S RARE CHO TO0 PICK

U
EN

R
u

S
S
S
D

REGI
S REG

ATA.

;CLERR RH11 CONTROLLER

S
I

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

sLSTI4R, RS :RS=TEST LIST ADDRESS.
(RS)+, SGDDAT : $GDDRT=S/B.

$GDDAT, (R2) ;SET ags RDDRES

(R2), S8DDAT :READ BUS ADDRE
$BDDAT,SGODAT  ; COMPARE RESULTS.

N14 :GET NEXT TEST

52

(RS) :AT END OF LIST

L1Y 'NO!

4

T
S

ER.
TER.

SEG D08C



DO7

CIRIJMBO,RPOMN/S. 6 DSKLS CTRLRZ MACYL1l 30(1046) 10-NOV-77 11:48 PAGE 8¢
CIRIHB. 12 10-NOV-77 11:09 T24 BCTC BUS ADDRESS REGISTER SEG Coel

3350 026252 CO00000 0
3351



EQ7

CoRJHBO.RPON-5-6 DSKLS CTRLR2 MACY1l 30(1046) 10-NOV-77 11:48 PAGE 83
C3RINB. P12 10-NOV-77 11:09 T24 BCTC BUS ADDRESS REGISTER SEG 00BZ

3352

ggga 026272 012777 CO0040 166454 MOV 8CLR, aRHCS2 . CLEAR RHL1 CONTROLLER

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

3328 Doe3l0 oid23s Ouga3s NV RACREGAOR iRe=RH11 BR ADDRESS.

gggg 026314 012705 026356 MOV sL4TISA, RS .R6=TEST LIST ADDRESS.

gggé 026320 005012 L1S: CLR (R2) :CLEAR RH11 BA REGISTER.

ggga 026322 012537 001124 MOV (RS)+, SGDDAT . $GDDAT=S/B.

3365 026326 113712 001124 115: MOVB  S$GDDAT, (R2) :SET BUS RDDRESS REGISTER.

3ggg 026332 011237 001126 MOV (R2) , SBODAT !READ BUS ADDRESS REGISTER.

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

gggg 026344 001401 BEQ RIS

rd

gggé 026346 104053 ERROR 53

ggza gggggg 88?3ég R1S: gsg (RE) ﬂé END OF TEST LIST.

ggég . THIS LI1ST WILL BE USED TO LOAD YHE LOWER BYTE OF THE BA REGISTER.

3377 026356 000002 (sT15A: 2

3378 026360 000004 4

3379 026362 000010 10

3380 026364 000020 20

3381 026366 000040 40

3382 026370 000100 100

3383 026372 00C200 00

3384 026374 000376 376

3385 026376 000372 372

3386 026400 000366 366

3387 026402 000356 356

3388 026404 000336 336

3389 026406 000276 376

3339 02641C 000IT6 176

3391 02641z 0D0000OC 0



FO7

CTRJHBO,RPO4/5.6 DSKLS CTRLR2 MACYI1l 30(1046) 10-NOV-77 11:48 PAGE 84
CZRIHB.PIL2 10-NOV-77 11:09 125 BCTC BUS RDDRESS REGISTER LO-BYTE SEG 0082

3392

ggga 026432 012777 CODOMU 166314 MOV #CLR, dRHCSE -CLEAR RH1! CONTROLLER

gggg 026440 012706 001000 MOV #STACK, SP :RESET STARCK.

3397 026444 013702 014752 MOV RHBR, R2 :R2=RH1] BA ADDRESS.

3338 026450 010237 045530 MOV R2, REGADR

gagg 026454 012706 026526 MOV sL8T16A, RS :RS=TEST LIST ADDRESS.

3385 026460 00S012 L1b: CLR (R2) :CLERR BA REGISTER.

3383 026462 012537 001124 MOV (RS)+, SGDORY : $GDDRT=5/8B.

g:gg 02eM66 005202 INC R2 :R2=HI BYTE RDDRESS.

gzgg 026470 113712 O0O0lla4 116: MOVB $GDDAT, (R2) -SET BUS ADDRESS REGISTER HI-BYTE.

g:?g 026474 005302 DEC R2 :R2=FULL WORD ADDRESS.

3411 026476 011237 001126 MOV (R2), $BDDAT :READ BUS ADDRESS.

g:ig 026502 000337 00124 SWAB SGODAT :ADJUST DATA FOR HI BYTE.

3414 026506 023737 001126 O0O0lle4 CMP $BDDAT, SGDDRT  ; COMPARRE RESULTS.

3:{2 026514 001401 BEQ R16 : OKAY

g:;g 026516 104053 ERROR 53

3419 026520 00S71S R1b: TST (RS) :AT END OF TEST LIST.

3420 026522 001356 BNE L1B : NOPE

g:sé sTHIS LIST WILL BE USED 70 LOARD YHE UPPER BYTE OF THE BR REGISTER.

3423 026526 000002 {ST1BR: 2

3424 026530 000004 q

3425 026532 000010 10

426 026534 000020 20

3427 026536 000040 40

3428 026540 000100 100

3429 026542 000200 200

3430 026544 000376 376

343] 026546 000374 374

3432 026550 000376 376

3433 6552 000366 366

3434 026554 D003SE 356

3435 (026556 00033 338

3436 026560 000276 276

2437 02btk2 000176 176

3438 02eSed 000000 0



GO7

RPQO4-5S DSKLS _CTRLRZ MRCY11 39( O4e) _1Q0-NOV-77 11:48_ PAGE B8S

CoRJIMB0 b 1
CIRIHB. PLE 10-NOV-=711:09 26 BCTC BUS ADDRESS REGISTER M.i-BYTE SEQ "0E+

3440 .REM A

441 THIS TEST CAUSE AN RH11 INTERRUPT VIA THE SPECIAL COMMAND SEQUENCE

3442 815 81E, JRHCS2. THIS TEST PROVES ONLY THAT THE HAROWARE CAN RANDLE

g::a INTERRUPTS PROPERLY

YA

g::g 026604 012777 000040 lBE142 MOV #CLR, 3RHCS2 :CLERR RH11 CONTROLLER

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

3449 026616 013702 0147S6 MOV RHCS1,R2 :R2=RH11 RDDRESS.

3450 026622 010237 045530 MOV R2, REGADR

3451 (026beb 005037 001126 CLR $80DAT : $BODAT=WRS.

g:gg 026632 005037 001124 CLR SGODAT : §GDDAT=S/B.

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

3:22 026644 012777 0266:0 166072 MOV 8021, JRPVEC :SET RM11 INTERRUPT VECTOR 1o c2!.

3487 026652 0S2712 DO0100 Lel: BIS s1E, (R2) . CAUSE INTERRUPT.

345 026656 000240 NOP ‘WAIT FOR INTERRUPT.

3489 (026660 000240 NOP

3:2? 02ebb2 01:237 00.124 MOV (R2),$GDDAT .SAVE CONTENTS OF REGISTER.

3325 026666 104054 ERROR SN

g:g; 02e£7C 213777 00LliTe 166046 C21: MOV §TMPO, aRPVEC -RESTORE RH11 INTERRUPT VECTGR.



CZRJIHB0,RPO4-S b

CZRIHB.

3467
3468
3469
3470
3471

#12

026714

026722
026726
026732

026736
026742
026746

026750
026754

DebTee
Ceevrre

& DSKLS CTRLR2
10-NOV-77 11:09

012777

013702
010237
005037

012706
Qle7le
00000S

011237
042737

C2373?7
1040€5

000040
014756
04SS30
00lle4
001000
002000

00
17

~fu
~No

11
’b
1

Collee

MACY11 30(1046)

166032

00116
oollaH

T27

10-NOV-77

HO7

RHM1l INTERRUPT TEST

11:48 PRGE 86

TEST THQT RESET CAN GENERATE THE SIGNAL CLR L.

Lee:

THE PROGRAM SETS THE PORY SELECT BIT .THEN DOES A
IF THE SIGNAL CLR L WRS GENERATED THE PORT SELECT

;CLEAR RH11 CONTROLLER
;R2=RH11 CS! ADDRESS
; SGDDRT=S/B

HOV
MOV
MOV
CLR
MOV
MOV
RESET
MOV
BIC

cMP
EFROR

8CLR, JRHCS2
RHCS1,R2

R2, REGADR
SGODAT

#STACK , SP
sPSEL, tR2)
(R2) , $BDDAT
stC<}E>, $BODAT

$BODAT, SGDOAT
58S

;SET STACK POINTER.
:SET PORT SELECT FLOP.
00 R BUSA INIT

; SBDDAT=UWAS.,
:SAVE ONLY I1.E. BIT.

; COMPARE RESULTS.

IhL CLERP.

SEG Coes



te
oy

RIHBO,RPO4.'S & DSKLS_CTRLRZ
10-NOV-77 11:09

RIHB.P12

34390
3491
3432
3493
3494
3495
3436
3497

027024

027032
027036
027042
027046
027054
027060
02064

027072
A37:02

-t &

012777
012706
013702
010237
012737
g1ev1e
011237
042737

023737
104056

000040
001000
0147S4
045530
001000
001000
001126
176777

0Clles

MARCY11 30(1046)
T30

165722

001124

0ollee
ooLilad

.REM
SET THE

I24:

107

10-NOV=-7?7 11:4B 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 :R8=RH11 CS2 ADDRESS.
MOV R, RECADR
MOV sMXF , SGODAT : §GDDAT=5/B.
MOV #MXF, (R2) :LORD MXF
MOV (R2), SBDDAT . $BODAT=WAS.
BIC R1C<MXF> ,$BDDAT ;SAVE ONLY MXF
CHP $BODAT,$GDDAT  ; COMPARE RESULTS
ERROR  Gb

SEG OCee



JO7

SORIJHBO,RPOY S & DSKLS CTRLR2 MACYI1 30(1046) 10-NOV-7? [1:48 PARGE 88
CoRIMB. P12 19-NOV-77 11:09 T31 MXF TEST CES 0pE7

350 .REM %

3511 SET THE UNIBUS PARITY ERROR FLOP GIRECTLY VIR A MOY SUPE TO PHCS2

351° ATTEMPT TO READ IT BACK.

314 *

ggig 027134 012777 000040 165612 MOV 8CLR, dRHCS2 :CLEAR RHM11 CONTROLLEPR

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

3519 027146 013702 014754 MOV RHCS2, R2 :R2=RHCS2 ADDRESS.

3820 027152 010237 045530 MOV R2 . RELADR

gggé 0271586 012737 020000 OOl1l124 MOV sUPE , SGODART .§GDDAT=S B.

3523 02r1eM 013712 001124 L30: MOV $GODAT, (R2 :ATTEMPT TO SET UPE.

3524 027i’0 000240 NGP

§°§§s g0ev172 000240 NQP

3527 027174 011237 001126 MOV (R27, $BDDAT . $BDDAT=ACTUAL DA™A.

3%53 027200 042737 187777 O0oll2e BIC s1C<UPE> , SBDDAT :SAVE ONLY UPE.

3€32 Qer20e 023737 O0Ci12e 001124 CMP $BODAT, SGOOST  : LOMPARE RESJLTS.

3631 2J2~Zle 10408- ERROR €7



<RJHBO, RPO4Y § 6 DSh.S_CTRLRR

#v:
- A -

02723t
027244
027250
D2’2os4
027260
027264
027270
0e?ere
027274

027300
0e~304

Jer3dle
ger3z2e

10-NOV-77

012777
012706
013792
010237
00s037
cl12712
000240
000240
012712

011237
042737
023737
134087

11:08

000040
001000
014754
Q45530
001124

020000

000040

001126
187777

01126

MACYL1Ll 3C(1046)
132

16EE.C

001126
00:iieM

.R
SET

EM

%
THE UNIBUS PARITY ERROR FLOP RAND RTTEMPT TO CLEAR IT WITH A

KO?7

10-NOv-77 11:48 PHuE B89
CSRB UNIBUS PARITY ERROR SET TES?Y

CONTROLLER CLERR.
%4

L31:

MOV
MOV
MOV
MOV
CLR
MOV
NOP
NOP
MOV

MOV
BIC

CME
ERROR

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

RHCS2, R2 ;R2=RHCS2 ADDRESS.

R2, RESADR

$GODAT :$GODAT=5.B.

SUPE, (R2) ;SET UNIBUS PARITY ERROR SET.
8CLR, (R2) :CONTROLLER CLEAR.

(R2), $BDDAT :RERD STATUS
#tC<(UPE. .$BDODAT :SAVE ERROR.

ggDDﬂT,SGDDRT ; COMPRRE RESULTS.
4

SEG Ccee



?SOHfS'B DSKLS CT?LRE MACY1l 3

027342
0::7350
027354

027400

027404
027410

027416
02742¢

10-NOV-77 1

012777
012706
013702
010237
005037
Qlezle
Co0e2+0
00C240
012712

011237
o4272

023737
104080

09

000040 1865404
001000
014754
Q45530
001124

000007

000040

001126
17?2770 001126

001126 001led

0
T

.REM %

LO7

(1046) 10-NOV-?77 11:48 PRGE 90
33 CSRB UNIBUS PARITY ERROR CLERR TEST

SET THE UNIT SELECT REGISTER YO DRIVE #7 ALL BITS SET. GENERRTE A

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

%
MOV
MOV
MOV
MOV
CLR
L34: MOV
NOP
NOP
MOV

MOV
BIC

CMP
ERROR

8CLR, aRHCS2 :CLEAR RH1l CONTROLLER
8STACK, SP :SET STACK POINTER.
RHCS2, R2 :R2=CS2 RODRESS.

R2  REGADR

$GODAT : $GDDRT=S./B.

sUSH!US2!USL, (R2) ;LORAD RHCSe DRIVE SELECT

sCLR, (R2) ; GENERRTE CLR.

(R2), $BDDART ; RERD RHCSe
stCUSH'US2!US]> , SBDODAT; SAVE DRIVE SELECT BITS.

ggDDRT,SGDDRT ; COMPARE RESULTS.

SEG 00es



<RJHBO,RPO4-S-b6 DSKLS CTRLRZ
10-NOV-77 11:09

CZRIHE
3586
4

i
Qo

BARRAR AR ARG
BIRRLOR2S

3599

P12

027460
027466

Q2747e
027476

227504

02710
027514

02752a
027524

027532
027542

012777
012706

013702
012737

gi271e

0137Ce
Q10237

011237
042737

02373~
104061

000040
001000

014754
040000

020000

014756
04SS30

001126
137777

OClles

MRCY11

165266

00l1le4

00l1ieb
0ClieM

MO7

30(1046) 10-NOV-77 [1:48 PRGE 9}
T34 CSRB UNIT SELECT CLERR TEST
.REM %

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

ALSO SET; THE TRANSFER ERROR (TRE) FLOP

MOV
MOV

MOV
MOV

L35: MOV

MOV
MOV

MOV
BIC

CMP
ERROR

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

RHCS2, R2 :R2=RHCS2 ADDRESS.

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

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

R, REAADR

(R2), SBDDAT :READ REGISTER

#+C<«tRE>, SBODAT ;SAVE TRANSFER ERROR.
g?oonr,scoonr : COMPARE RESULTS

(UPE ;

SEG 0090



o0

NN
00

FRAFRERRE S8
U 0= ps Pt s gt Pt fors P Poe

W
o
OV LW é%

AR

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

81z

02752
027570

027574
027600

027606
0ezele
027614
027616
027620

027622
027626

027632
027636

027644
027654

027660
027662
027666

012777
012706

gi137Ce
012737

013700
005001

011227
042737

023737
104062

00S201
ge0127
001352

000040
001000

O14754
040000

015136

014756
045530

001126
137777

0011e6

000010

MACY11l 30(1046)
T3S

165164

001124

001126
00lley4

.RE
SET

M
THE

S36:
L3b:

N36:

NO7

10-NOV=-77 11:48 PRAGE
CSRB TRANSFER ERROR (TRE) - UPE

%
NED BIT NON EXISTANT DRIVE VERIFY THAT THIS SETS THE (TRE) BIT.
A

MOV
MOV

MOV
MOV

#CLR, JRHCS2
8STACK, SP
RHCS2,R2
8TRE, $GODART
J8TOTALAT,RO
R1

RO

N36

R1, (R2)

RHCS!,R2
R, REGRDR

(R2), SBODAT
#4C<}RE>, SBDDAT

$BODRT, SGDDAT
62

Rl w8
S35

92

;CLEAR RH11 CONTROLLER
; SET STACK POINTEK.

;R2=CS2 RADDRESS.
; $GODAT=S/B.

;GET ALL AVRILABLE DRIVES DARTA

:SET NED.
:R2=RHCS1 ADDRESS.
:RERD REGISTER.
:SAVE TRE.

: COMPARE RESULTS.

SEG 03091%



BO8

CIRIHBO.RPOM S & DSKLS CTRLR2  MACYL1 30(1046) L0-NOV-77 11:48 PR?S 93
IZRINB . Ple 10-NOV->7 11:09 136 CSRB TRANSFER ERROR (TRE) NED SEG 0092

b4

3643 .REM A

32:2 SET THE PORT SELECT FLOP VERIFY THAT WE CAN RERD 1T BACK.

gg:g 027706 012777 000040 165040 MOV 8CLR, dRHCS2 :CLERR RH11 CONTROLLER

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

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

351 027784 010237 045530 MOV R2 . REGAOR

gggg 027730 005037 001124 CLR $GODAT ; SGDDAT=S/B.

ggg; 027734 012712 002000 L40: MOV 8PSEL, (R2) :SET P SELECT.

gggg 027740 012777 000040 165006 MOV 8CLR, dRHCS2 ;00 A CONTROLLER CLEAR.

3658 027746 011237 0OCiigk MOV (R2), SBODAT :RERD BACK P SELECT BIT.

gggg 027752 042737 175777 001126 BIC s+C<PSEL> , SBDDAT: SAVE ONLY PORT SELECT.

366] 027760 023737 001126 001124 CMP $BODAT, $GDOAT  ; COMPARE RESULTS.

3eg2 D27770 104064 ERROR b4



CCRJHBO,RPO4-S5 6 DSKLS CTRLRR

CZRIHE

P12

030010
030016
030022
030026
030032
030038
030042

030050
030054

030062
£30072

10-NOV-77

012777
012706

005037
012712
012777

011237
042737

Ce3737
10406S

11:09

000040
001000
014756
Q4SsS30
oolla4
00J011
000040

00l1le6
177770

0c0l126

MRCYL1

164736

164704

001126
o0llay

30
T

(1
37

0Ne) Céga

.REM %

VERIFY THAT CONTROLLER CLEAR WILL CLERR THE COMMAND REGISTER.
“

L41:

MOV
MOV
MOV
MOV
CLR
MOV
MOV

MOV
BIC

CMP
ERROR

CO8

NOLe!” cLbAR Fest o o

T

8CLR, dRHCS2
8STACK, SP
RHCS1,R2

Re, REGROR
$GODAT

811, (R2)
8CLR, @RHCS?

(R2), SBDDAT
8¢C (%>, SBODAT

SBODRT, SGODART
&S

;CLEAR RH11 CONTROLLER
;SET STACK POINTER.

; R2=RHCS1 RDDRESS.

; $SGDDAT=5/8.

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

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

; COMPARE RESULTS.

SEG 0093



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

CIRIMB. P12

3686
3687
688
689

030112
030120
0301eM
030130
030134
030140
030146
030152

030156
030162

030170
020200

012777
012706
013702
010237
005037
012737
012712
011237

011237
042737

023737
104066

000040
001000
014756
Q45530
00lleM
000340
000011
001176

001126
177770

001126

DO8

MACY1l 30(1046) 10-NOV-77 11:48 PAGE 95

164634

177776

001126
001124

T40 CSRB COMMAND REGISTER CLERR TEST

EARING THAT IS WHEN THE

ARI
DIRECTLY THE LuuIC
RDING ANOTHER REGISTER

.REM %

THE COMMAND R;EéSTER *S UPPOSED TO BE SELF CL
RH11 IS SELEC WHERTHER OR NOT WE RADDRESS IT
SHOULD CLERR THE COMMAND REGISTER.

THIS IS TESTED BY LORDING A COMMAND INTO IT RE

THAN RETyRNING TO CHECK THE COMMAND REGISTER TO DETERMINE IF IT CLERRED.

MOV 8CLR, DRHCS2 sCLEAR RH11 CONTROLLER
MOV 8STACK, SP sSET STACK POINTER.
MOV RHCS!,R2 :R2=RHCS1 ADDRESS.

MOV R2, RELADR

CLR $GODAT :$GODAT=5/8.

MOV 8340, PS .SET PRIORITY TO #7.

L42: MOV #11, (R2) : ISSUE R DRIVE CLR AND GO
MOV (R2),$TMPO :DO A RESELECT OF THE REGISTER.
MOV (R2),$BODAT :READ THE COMMAND REGISTER.
8IC 81C<?>,SBODAT  :SAVE ONLY THE COMMAND BITS.
CMP $BDDAT, $GODAT  ; COMPARE RESULTS.

ERROR b6

SEG 0094



EO

CCRIHBO, RPO4-/5-6 DSKLS CTRLRZ  MACYL1l 30(1046) 10-NOV-77 11:48 PRGE 96
CZRIHB.P12 10-NOV-77 11:09 T4l CSRB COMMAND RESISTER RESELECT CLEARR TEST SEG 00%c
3714
371S .REM pZ
g?%g HERE WE TEST TO SEE IF SETTING (IE) AND (ROY) WILL CAUSE AN INTERRUPT,
713 ’
g:ig 030220 012777 000040 164526 MOV 8CLR, dRHCS2 ;CLERR RH11 CONTROLLER
[4
3720 Q30226 013702 014756 MOV RMCS1,R2 ; Re=RPCS1 RDDRESS.
3721 030232 010237 045530 MoV R2, REGADR
3722 030236 005037 001126 CLR SBODAT ; SBODRT=WAS.
gzgg 030e42 005037 00llev4 CLR SGDDART ; SGDDRT=S/B.
4
3725 030246 017737 164472 001176 MOV JRPVEC, STMPO ;SAVE RH11 INTERRUPT VECTOR.
g;gé 030254 012777 030310 164462 MoV 8043, JRPVEC ; SET RH11 INTERRUPT VECTOR 043
3728 030262 012706 001000 L43: MOV 8STRCK, SP ;SET STRCK POINTER.
g;gg 030266 005037 177776 CLR PS
3731 030272 052712 000300 BIS #IE!ROY, (R2) ; THIS WILL CRUSE AN INTERRUPT.
3732 030276 000240 NOP
gzga 030300 000240 NOP
3735 020302 011237 00lile4 MOV (R2), $GDORT
g;gQ 030306 104067 ERROR &7
4

3738 C30310 013777 001176 164426  043: MOV $TMPO, JRPVEC :FESTORE RH!1 INTERRUPT VECTCR.



FO8

CIRIHBO,RPO4/S b DSKLS_CTRLRZ  MACYIl 30(1046) 10-NOV-77 11:48 PAGE 97
CIRIHB.Pl2  10-NOV-77 11:09 T42  CSRB READY AND IE INTERRUPT TEST SEG 009

3739

3740 REM %

3741 THE (1€) BIT 1S SET_CAUSING AN_INTERRUPT. AT THE COMPLETION OF THE INTERRUPT

3na2 WE CHECK TO SEE IF THE (IE) BIT HAS CLEARED.

: 2

3743 030334 012777 00DOMO 164412 MOV #CLR,aRHCS2  ;CLEAR RH1l CONTROLLER

746 030342 013702 014756 MOV RHCSI1,R2 ;R2=RPCS1 ADDRESS.

3747 030346 010237 045530 MOV R2, REGADR

3748 030352 005037 001124 CLR  SGDDAT ; SGDDAT=5/8.

375C 030356 017737 164362 001176 MOV SRPVEC,STMPO  ;SAVE RH1l INTERRUPT VECTOR.

3781 030364 012777 030414 1e4362 MOV 8044, SRPVEC ;SET VECTOR TO 044.

3763 030372 012706 001000 L44: MOV #STACK,SP ;SET STACK POINTER.

3754 030376 (005037 177776 CLR  PS

3756 030402 052712 000100 BIS  slE,(R2) ;THIS WILL CAUSE AN INTERRUPT

3787 030406 000240 NOP

3758 030410 000240 NOP

3760 030412 0041 BR E4Y ;NO INTERRUPT.

3762 030414 011237 001126 ou4: MOV (R2),$BODAT _ ;READ RHCSI.

3763 030420 042737 177677 001126 BIC  wtC<}E),SBODAT ;SAVE ONLY THE "IE" BIT.

3765 030426 023737 001126 001124 CMP  $BDDAT,SGDDAT  ;COMPARE RESULTS.

3766 030434 0OI4E) BEQ  R4d : OK!

3768 030436 104070 Ew4:  ERROR 70

2770 03044C 013777 O0IL7& 164276 RW4: MOV STMPO.@RPVEC  ;RESTORE RM11 INTERRUPT VECTGF.



GOS8

CORIMBO,RPOM-S-6 DSKLS CTRLRZ  MACYLl 3011046 10-NOV-77 11:48 PRGE 98
CZRIMB. P12 10-NOV-"7 11:09 T43 CSRB BOES "IE“ CLEAR AFTER AN INTERRUPT SEC 0097

3rT
3T .REM p

Pdat™t HERE WE VERIFY THAT WRITING INTC THE “AS™ REGISTER OWILL NOT CAUSE
ey AN (NED) ERROR.

7 %
33?2 030464 012777 000040 164262 MOV 8CLR, 3RHCS2 :CLERR RH1! CONTROLLER

4
gzgg 030472 012706 001000 MOV 8STACK, SP :SET STRCK POINTER.
3781 030476 013702 014754 MOV RHCS2, R2 .R2=RH11 €S2 RDDRESS.
gzgg 030502 012737 000007 001124 MOV sUSHI(S21uS] . SGDORT; SGDDAT=S/B.

4
gzas 030510 013705 014756 MOV RHCS1,RS - ADDRESS OF A DEVICE REGISTER.
gigg 030514 012712 000007 LNG: MOV SUSH!US2'USL ,XR2);LOAD R NON EXISTANT DEVICE. ,
/
gzgg 030520 013702 014774 MOV RHAS, R2 :R2="AS" ADDRESS.

I'4
ggg? 030524 012712 000377 MOV £377, (R2) :ATTEMPT TO LOAD “RS".
3;93 030530 005012 CLR (R2) .CLERR "RS".
3794 030532 013702 014754 MOV RHCS2, R2 :R2=RH1] CS2 RDDRESS.
gzgg 0305836 010237 045530 MOV R2, RESGADR

4
3797 030542 011237 0061126 MOV (R23, $SBODARY . $BODAT=WAS .
g;gg 030546 042737 167770 001126 BIC s1C<NEDTUSH!US2' (S1> . SBDDAT; SAVE NED AND DEVICE SE.ECTEC.
3802 030554 023737 00ll2e 0O0lla4

cMp $SBDDAT, SGODAT : COMPRARE RESULTS.
030Se~ 108071 ERROR 7]



CoRJHBO,.RPOM S B DSKLS CTRLRZ

CZRIHB.

3803
3804
3805
3806
3807

Wl

wmo
(®)
O

wwwwuuwg
oMM o

e Pt Dt et Pt Pt P Pt Pracn e
DONONLEWhU—0O

W
oo
nn
-0

P2

03d6a4

030650
030654
030656
030660

030662

030670
030674
030700

30704

30712
330720
030724
0320726

030730
030734
030742

330788

030762
030770

0310
03101
0310le

831822

231032

10-NOv-7

012706

004037
0S4566
05561¢e
000000

012737

005037
005037
012737
318737
004537

052650
0S4S50

004737
012777
013777
8!?7;7

g’7
012777
005077

843718

0leekll
7?77

£33
004737

-
4

11:09

001000
045702

010000

0SebsSe
052654
052656
000480
000001
047172

HO8

MACY11l 30(1046) 10-NOV-77 11:48 PAGE 99
EXTENDED MEMORY, DRIVE TIMING 3 SECTOR SELECT TESTS

052650

164006
164002
018140

163778

16372¢

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

MOV #STACK, SP :RESET STACK
JSR RO, 98CLARERA CLERR SIMULATED DISK
_WORD DISK FROM
"WORD  TOLGAP+16 TO
WORD O :DATR
: THESE ARE SETUP FOR DISKLESS USE ONLY
MOV #FMT22,38CYL; CYLINDER O
16 BITS PER WORD
CLR J8SECOTR secron 0 TRACK O
CLR AWKEY1 'KEY1 O
CLR JuKEY2 :KEY2 O
MOV casg JUNOWORD  :NO OF onvn WORDS
MOV ‘WRITE DATA
é?ﬁ RS aocnc :GO TO CALCULATE CRC
WCRC

; THESE ARE REGULRR SETUPS

JSR PC, 38CLDISK
MOV 8-256. , JRHIWC
MOV JuSTKS' IRHBA
MOV garxg S8TMPILL
CLR HD5?

MOV 8FMT22, SRHOF
CLR JRHCA

MOV JSURIDAT, - (SP)
BIS #8A161A17 (SP)
”?V ‘32"325csa
ELB A#

JSR PC a-uonﬂo

;SETUP GENERAL REGISTERS
:256 DATA WORDS

STQRTING RDDRESS OF WRITE BJFFEFR

E SERRY aTgRRBE OF DRTR

16
CY
SE
FI

L
HR

L

E
I

BITS PER WORD FORMAT
NDER

E_DATAR=60

HIGH ORDER UNIBUS BITS

QBUERQBSRFSS INHIBIT
TE DATA

SEG 3098



108

CcRJHBO,RPOM-S 6 DSKLS CTRLRZ MRCYIL 39&&0‘06) 10-NOV=-77_ 11:48 PAGE 100

CZRIMB.PL2 10-NOV-77 11:09 RHCS1 - BITS B8 AND 9 - EXTENDED RDDR (AlE & & 17 CEG 1099
3849
3850 :IF THE PROGRAM COMES BRCK HERE WITHOUT ERROR PRINTOUTS
385] :FROM THE “COMHD™ ROUTINE IT MEANS SECTOR GAP, SYNC BYTE
3852 :HEADER, MEARDER CRC, HERDER GAP AND SYNC BYTE HAVE GONE BY
ggga :AND SYNCS WERE CORRECTLY DETECTEC.
gggg :DATA IS TO BE CHECKED.
3857 031036 004737 04S464 JSR PC. d8PUTREG :SAVE REGISTERS
2858 031042 095737 015124 15T IRERFLGS *HAVE ANY ERRORS OCCURED?
3859 03i050 013700 015140 MOV JsTMPILL,RO :GOOD DATA
38650 0310654 012701 054566 MOV #DISK,R] :DATR WRITTEN INTO “DISK"
3861 031060 012702 000400 MOV 8256. .R2 : COUNTER
3862 031064 012737 000401 0S2770 1%: MOV 8257, '8ERWORD :FOR ERROR WORD
3863 031072 020021 CMP RO, (R1)+ : COMPARE GOOD DATA WITH DATA CN DISk
3864 031074 001425 BEQ 38 :BRANCH IF GOOD
3865 031076 013737 015140 001124 MOV JsTMPILL , a$GDDRY: GOOD DATA
3866 031104 014137 001126 MOV -(R1),9#4BODRT ;BRAD DATA
3867 031110 160237 052770 SUB R2, 98ERWORD 'ERROR WORD NO
3868 031114 005737 015124 IST JUERFLGS :ANY ERRORS ALREADY THERE?
3868 031120 001002 BNE 2s :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 RI6 RL17 OF RHCS1 SET
3876 031130 005721 £4S: TST (R1)+ :UNDO -(R1) FOR BAD DATA
3877 031132 0177?46 150002 MOV JSWR, - (SP) "GET SWITCH SETTING
3878 031136 042716 177177 BIC 81771777 .spy *KEEP ONLY SWITCH 7 AND 8
3879 021142 022726 000200 CMP #SWO07, (8P + '1S 7 SET AND 8 RESET
3880 03115C 0O0O£30e 3%: DEC R2 *IF NOT COUNT 256 WORDS
3BEl 021152 001344 BNE 13 :BRANCH IF 256 NOT DONE
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SSRIMB. P2 10-NOV-77 11:09 RMCS] - BITS 8 AND 9 - EXTENDED RCDR (R1& 8 R 17 SEG G100
3882
ggga 031.Se 012706 CO1000 MOV #STACK, SP :RESET STACK
3882 :#THESE ARE TO SETUP FOR DISKLESS USE
3887 03117C 012737 010000 0S2650 MOV aFMT22, d8CYL :16 BITS PER WORD
3888 :CYLINDER O
3889 031176 005037 052652 CLR J8SECOTR :SECTOR O
3830 :TRACK 0
3891 031202 005037 052654 CLR JSKEY! ‘KEY] = O
3892 03i206 005037 052656 CLR JUKEY2 ‘KEY2 = O
3893 031212 005037 052660 CLR X STHIS IS A READ COMMAND
3894 031216 004637 ON7172 JSR RS, 38CRC :GO TO CALCULATE £BC
3895 031222 052650 cyL
38% 031224 084S0 WCRC
gggg % THESE ARE REGULAR SETUPS
3300 031226 004737 045764 JSR PC, 38CLDISK :SETUP GENERAL REGISTERS
3901 031232 0127?77 177374 163510 MOV 8-260. , SRHWC 256 DATA WORDS, 4 HEADER wORDS
3902 032490 012777 Ole2e4 163504 MOV sREINTS, JRHBA  :STARTING RDDRESS OF BUFFER
ggga 031246 00S07?? 1£3510 CLR JRHDST ‘§§2$5n=-°
3305 031252 012777 0l1400C 163506 MOV SFMT22'ECI,aRHOF’: 16 BITS PER WORD
3306 ;6CC CORRECTION INHIBITED
3307 03:26C 00S077 163504 CLR JRHCA :CYLINDER = O
gggg C3.276 013711 0I5176 MOV JWREFOR, AR :READ HERDER AND DATA = 72
ggi? : #READ & SAVE REGISTERS FOR COMPARISON RFTER SIMULATEC "CTE’
3912 031302 004037 D464S6 JSR RO, 38SAVER :READ IN SEQUENCE
3912 531306 0I47SC RHWC :FROM HARDWARE REGISTER
3914 031310 015024 WC : INTO CORE AT LOCATION
ggig 031312 000023 19. :NUMBER OF REGISTERS TO RERD
397
3916 . #NOW "GO’ WILL BE GIVEN, EVERYTHING WILL BE TREATED
391§ :#NORMALLY FOR THE HERDER. BUT WHEN IT IS TIME TO RERD
3929 :#DATR, ONLY SECTOR CLOCKS WILL BE GIVEN. NO DIAGNOSTIC DATA
392] :#CLOCKS WILL BE GIVEN. THIS SHOULD BRING SECTOR FULSE HIGH
3355 ‘eWITHOUT PUTTING “READ™ DOWN WENCE 'DOTE' WILL COME UP.
3924 031314 012727 177777 0iS5i44 MOV s-1,38TESDIE :SET DTE TEST
392 031322 Cl12737 177777 O0iSia4 MGV 8-1,38ERFLGS :THIS WILL BRING THE READ HERDER
3326 :AND DRTA PROCESS OUT AFTER THE
gggg :HERDER MRS BEEN CORRECTLY RERD
2929 031330 004737 0%2¢510 JSR PC, 38COMHD :ISSUE *GO’, SERRCH FOR THE SECTOR
gg;? ;AND READ THE HERDER
-3
3932 031334 017737 163416 001176 SETCKI: MOV JRHCS1, a88TMPO READ CS1 TO CHECK FOR ANY RERD ERRORS
2933 N3i1342 032737 100000 001176 BIT 8SC, asd THMPO :TEST FOR “SPECIAL CONDITION" - °*SC°
393% (31350 00140 BES 8s "CONTINUE WITH TEST IF ’'SC’ = 0 (NO ERRCRS)
292 031352 004727 0O454ed JSR PC,d8PUTREG "READ & SAVE ALL REGISTERS AGAIN IF AN
Q3 :UNDEF INED DATA TRANSFER ERROR OCCURRED
3937 ZZ123CE  iONCHD ERROR 80 ‘RERD- WRITE WERDER & DARTA ERRCR DURING
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CZRINB.PLE 10-NOV-"7 11:09 T4? DRIVE TIMING ERROR SES 0101
3938
3939 0313eN 8s: :NOW THE HEADER MRS BEEN READ 0K
3940 :#NOW 560 SECTOR CLOCKS uILL BE GIVEN
394] : #GARP é‘ avrg SYNC 1 DATA 5]¢2 ECC 4 BYTES
3335 :#GAP 2 BYTES, 'TOLERRNC "BYTES, EXtRA
3944 . #THESE 560G SECTOR CLOCKS ARE DIVIDED INTO TWO GROUPS
3945 :#24 SECTOR CLOCKS WITH NORMAL DIRGNOSTIC DATA CLOCKS
3339 :#AND 636 SECTOR CLOCKS WITHOUT ANY DIAGNOSTIC DATA CLOCKS.
3948
3949 . ¥THIS GIVES 24 SECTOR CLOCKS WITH DIAGNOSTIC DATA CLOCKS
332? :#WHICH EQUALS 3 BYTES OF OHTA
3952 031364 01270f 000030 MOV #24. Rl ;LORD COUNTER
2983 031370 013700 014776 MOV J8RHMR RO :GET RHMR noonsss
3954 (031374 012710 00000l MOV s0MD aho :SET DIAGNOSTIC MODE
3955 Q31400 052710 000012 18: BIS sMSTEK ' MCLK, 3RO SET SECTOR CLOCK AND DATA CLOGK
3356 031404 042710 000012 BIC OHSTCK MCLK,JRO :CLEAR SECTOR CLOCK AND DATA CLICK
3957 031410 Dl12702 000007 MOV :LORD COUNTER FOR DIAGNOSTIC CLOCKS
3988 (03]4]4 0S2710 000002 4§: BIS OHCLK aRO :SET CLOCK
3959 Q31420 042710 000002 BIC sMCLK | 9RO :CLEAR CLOCK
3960 031424 00S302 DEC R2 *COUNT TO 7
3961 031426 001372 8NE 4§ *BRANCH IF 7 NOT DONE
3962 031430 005301 DEC Rl :COUNT TO 24
ggga 031432 001362 BNE 18 :BRANCH IF 24 NOT DONE
3322 ; #THIS GIVES 536 SECTOR CLOCKS WITHOUT DIARGNOSTIC DATA CLOCKS
3967 031434 D01270f 001030 MOV 8536. ,Rl :LOAD SECTOR CLOCK COUNTER
3968 031440 052710 000010 5§: BIS sMSTCK, JRO :SET SECTOR CLOCK
3369 031444 042710 000010 BIC onsrcx 3RO :CLERR SECTOR CLOCK
3970 031450 00S301 DEC $COUNT
33;5 031452 001372 BNE ss :BRANCH IF 536 NOT DONE
3973
397y . #NOW 'DTE’ SHOULD BE SET
gg;g : #CHANGE SAVED REGISTERS TO EXPECTED VALUES
3977 031454 012737 177400 01524 MOV 8-256. , a8WC - SAVED RHWC
3978 031462 012737 016274 015026 MOV oREINTb+<4 %2>, dkBA snvso RHBR
3979 Q31470 062737 140000 015032 BIS 8SC!TRE, anCSi ' ;SAVED RHCSI
3380 031476 052737 010000 015034 BIS #DTE, 9sER1 snveo RHERI
3981 031504 012737 000401 015052 MGV 8401 Q8MR SAVED RHMR
3982 031512 052737 140000 015054 BIS onrn'snn d8DS1 sgveo RHDS 1
2983 (031520 012737 000100 015066 MOV sxoo LA ,sn €D RHLA
3384 031526 012737 000001 015036 MOY JkDST :SAVED RHOST
gggg 0315834 013737 015134 015050 MOV a:hrrsnr,aoas :SAVED RHRS
3987 '
3¢gg ’ : #NOW READ 8 SAVE REGISTERS AGAIN SO THAT COMPARISONS
gggg . ! #CAN BE DONE (USE THE ’'WRFROM’ SAVE BUFFER THIS TIME)
3991 031542 004037 0O464SE . JSR RO, 2#SAVER :READ IN SEQUENCE
3992 (02164€ O0OI47E RHWC :FROM HARDWARE REGISTER
3993 (031Ec0 01220 WRF ROM SINTO CORE BUFFER
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6%:

78:

cs:

3%:

LO8

10-NOV-7?7 11:48 PRGE 103
DRIVE TIMING ERROR

19. ; NUMBER OF REGISTERS TO RERD

#FOR RHARS UPPER BYTE
hovB d8AS+], IsWRFROM+25 ;UPPER RHRS

; #COMPRRE THE HERDER RERD

ISR RO, 28COMPAR ; COMPARE

cYL :G00D BUFFER

REINTO *TEST BUFFER
: NUMBER

Eg gctgnn FOR ERROR

78 :RETURN FOR GOOD COMPARISON

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

RTS PC : RETURN

; GOOD COMPRRISON, CONTINUE

; ®COMPARE REGISTERS BEFORE COMMAND WITH REGISTERS AFTER COMMAND

JSR RO, 38COMPAR ; COMPARE
WC SINITIARL SNAPSHOT BUFFER (CHANGED)
WRFROM :TEST SNAPSHOT BUFFER
18. *NUMBER OF REGISTERS
Sg gergnn FOR ERROR
3s 'RETURN FOR GOOD COMPARISON
MOV ansnuoao RS csrrrnc READY TO INDEX
RDD RS, RS :DOUBLE ERROR WORD
MOV Runc 2(RS), auREcAoR -FAILING REGISTER
ERROR MPROPER REGISTER
cnnncs AFTER FORCING
:'DTE’ ERROR
RTS PC :RETURN

;G000 - REGISTERS OK, GO ON TO NEXT TEST

SEG TlCe
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4083
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J3e0se

012706
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7
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0155 7
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004737
012777
012777
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012777

005077
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004037
014750
Q15024
000023

12737
12737

004737

017737
032737
001405
004737

105040

{01000

010000
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¥
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0MS76M
177400
015220
163014
010000

163010
018170

046456

17727277
17772722
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l1627ee
100000

O4SHB4

MACY11l 30(1046)

Ty?

052650

052660

MO8

10-NOV-7?7 11:48 PRGE 104
DRIVE TIMING ERROR

MOV #STACK, SP :RESET SYACK
s #THESE ARE TO SETUP FOR’'DISKLESS USE
MOV #FMT22, 38CYL : ITE PER WORD
; YL NDER
CLR J8SECOTR :SECTOR O
. ;;Recx 0
SKEY H =
&R I iKEva = §
MOV u-x Jux :THIS IS FOR WRITE DATA COMMAND
ééf RS, 98CRC :GO TO CALCULARTE CRC
HCRC
& THESE ARE REGULAR SETUPS & CHECKS
JSR PC, 9#CLDISK :SETUP GENERAL REGISTERS
MOV 8-256. , JRHIWC 1256 DATA WORDS
MOV sunrngﬁ JRHBA ?TQRTING ADDRESS OF BUFFER
CLR JRHDS 0
SECTOR 0
MOV BFMT22, IRHOF 15 BITS PER WORD
cC CORRECTION INHIBITED
CLR JRHCA YLINDER = O
MOV JsWRIDAT, 3R1 NRITE DPTR = 60
. #READ & SAVE REGISTERS FOR COMPARISON AFTER SIMULATED 'CTE"
JSR RO, 9859VER :READ REGISTERS IN SEQUENCE
RHWC :FROM HARDWARE REGISTER
WC :INTO CORE BUFFER LOCATION
19. 'NUMBER Of REGISTERS TO READ
»uou ‘GO’ WILL BE cxvsn EVERYTHING ux L BE TREATED
gnnanv FOR T Hgngs uucn T IME TO WRITE
NLY SECTOR CL G vsu NO DIAGNOSTIC DRTA
CLOCKS W L# ?E G VE" rnxs :HO D, ECTOR PULSE HIGH
WiTHOUT T D DOWN, HENC ' u LL COME UP.
MOV #-1,d8TESDTE ;SET DTE [EST
MOV 8-, IsERFLGS STHIS WILL BRING THE RERD HERDER

iAND DATA PROCESS OUT AFTER THE
:HEADER HAS BEEN CORRECTLY READ

JSR PC, 38COMHD :ISSUE 'GO’', SERRCH FOR SECTOR,
- 'READ HERDER AND DRTA.

oV JRHCS! TMPO  ;RER T CK FOR RERD ERRORS
i7 85C, t?m% E 9 Egﬁ QPEHEQL CONDITION™ - *SC°
EG 6% CONTINUE TESTING IF NC ERROR
SR PC,dsPUTREG :RERD & SAVE REGISTERS AGAIN IF UNDE-
FINEE ERROR HRS OCCURRED
ERROR 4O ; THERE WAS A READ/WRITE HEADER ERROR

‘DURING 'OTE®' TEST SETUP

SEQ 0103
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P12 10-NOV-. . 11:09 DRIVE TIMING ERROR SEG 0104
4093 0320&N 6S: sNOW THE HEADER MRS BEEN RERD
YoM : #S60 SECTOR CLOCKS WILL BE GIVEN -
4095 ! #GARP 11 BYTES, SYNC 1 BYTE, DATA S12, ECC 4 BYTES
:839 :#GAP 2 BYTES, TOLERANCE 28°'BYTES, EXtRA 2
40398 ;s #THESE S60 SECTOR CLOCKS ARE DIVIDED INTO TWO GROUPS
4099 %24 SECTOR CLOCKS WITH NORMAL DIAGNOSTIC DATA CLOCKS
:}8? :#AND S36 SECTOR CLOCKS WITHOUT ANY DIAGNOSTIC DATA CLOCKS
4102
3183 - #THIS GIVES 24 SECTOR CLOCKS WITH DIAGNOSTIC DATA CLOCKS
4105 032C60 012701 000030 MOV #24. ,R1 :LORAD SECTOR CLOCK COUNTER
4106 032064 013700 014776 MOV JSRHMR RO :GET RHMR ADDRESS
4107 032070 012710 000001 MOV #DMD, JRO *SET DIAGNOSTIC MODE
4108 032074 052710 000012 18: BIS sMSTEK'MCLK, JRO ;SET SECTOR CLOCK AND DATA CLOCK
4109 032100 042710 000012 BIC #MSTCKIMCLK QRO ;CLERR SECTOR CLOCK AND DATA CLOCK
4110 032104 012702 000007 MOV 87 . R2 :LOAD COUNTER FOR DIAGNOSTIC DATA CLOCKS
4111 032110 0S2710 000002 4s: BIS sMlLK, 3RO :SET CLOCK (DATR)
4ll2 032114 042710 000002 BIC sMCLK | 3RO :CLEAR CLOCK (DARTA)
4113 032120 005302 DEC R2 : COUNT
4114 032182 001372 BNE 4$ 'BRANCH IF 7 NOT DONE
4115 032124 005301 OEC Rl : COUNT
:ii% 032126 001362 BNE 18 :BRANCH IF 24 NOT DONE
3%%% :#THIS GIVES 536 SECTOR CLOCKS WITHOUT DIARGNOSTIC ODATA CLOCKS
4120 032130 012701 001030 MOV #536. Rl :LOAD SECTOR CLOCK COUNTER
4i21 032134 052710 000C10 5§ BIS sMSTCK, JR0 :SET SECTOR CLOCK
4122 022140 042710 000019 BIC sMSTCK, IR0 :CLEAR SECTOR CLOCK .
4123 032144 005301 DEC Rl : COUNT
:igg 032146 001372 BNE G :BRANCH IF 536 NOT DONE
4126
4127
4128 . #ECC PATTERN REGISTER IS NOT CHECKED
3}33 032150 017737 162634 015064 AoV SRHEC?2, 98EC2 “RHEC2 IS NOT CHECKED
wi3l
:{gg :#NOW 'DTE’ SHOULD BE SET, CHANGE SAVED REGISTERS TO EXPECTED VALUES
4134 032156 005737 017334 157 J8RH70 s CHECK FOR RH?0 CONTROLLER
:{gg 032162 001412 BEQ 7$ :SKIP RH?0 CODE AND DO RH11 IF NOT
4137 032164 012737 177416 015024 MOV 8-242. , INC - SAVED RHWC
4338 032172 012737 015254 0.5026 MOV SWRFROM+< 14 #2> ,98BR : SAVED RHBRA
4139 032200 052737 000300 015030 BIS $IR!OR, duCS2 - SAVED RHCS2
3%:? 032206 000414 8R a8 :SKIP NEXT RH11 CODE
4i42 032210 012737 177?511 015024 7%: MOV 8-183., I8C . SAVED RHWC
4143 032216 012737 015942 015026 MOV SWRFROM+<73. %2> ,08BR : SAVED RHBR
4i4y 032224 042737 000100 015030 BIC sIR, 8052 - SAVED RHCS2
3132 032232 052737 000200 015030 81s s0R . @8CS2 :SAVED RHCS2
4147 032240 052737 140000 015032 8%: BIS ¥SC'TRE,J¥CS1  ;SAVED RHCSI
4148 032224¢ 062737 010000 015034 B1s #DTE, astR! :SAVED RHER1
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#xa 10-NOV-77 11:09 750 DRIVE TIMING ERROR SEQ 0105
032254 012737 000201 015052 MOV $DENVL 'DMD, 98MR : SAVED RHMR
0322 052737 1400 815054 BIS SATR'ERR, 9bDS1 ;SAVED RHDS1
032370 01ev37 000l 15066 MOV 8100, JsLA :SAVED RHLA
032276 012737 000001 015036 MOV 8l EST : SAVED RHDST
032304 013737 015134 015050 MOV ISATTENT, 3885  ;SAVED RHAS
: #NOW READ & SAVE REGISTERS RGAIN SO THAT COMPARISONS
‘CAN BE DONE (USING 'WRFROM’ BUFFER THIS TIME)
032312 004037 046456 JSR RO, 98SAVER n AD IN SEQUENC
032316 014750 RHWC FROM HARDWARE REGI “TER
032320 016264 REINTO xnxo CORE BUFFER LOCATIGN
032322 000023 19. :NUMBER OF REGISTERS TO RERD
#FOR RHAS UPPER BYTE
032324 113737 0150S1 016311 fovB 38RS+1, SSREINT0425 ; UPPER RHAS
. #*COMPARE CHANGED REGISTER SNAPSHOT BEFORE COMMAND WITH
: #SNAPSHOT AFTER COMMAND
032332 004037 046660 JSR RO, 98COMPAR : COMPARE
032336 015024 WC :CHANGED INITIAL SNAPSHOT BUFFER
032390 016264 REINTO snnpsnon BUFFER AFTER COMMANG
032342 000022 18. *NUMBER OF REGISTERS TO COMPARE
032344 032352 2$ *RETURN FOR ERROR
032346 032352 2% : SAME
032350 032372 38 :RETURN FOR GOOD COMPRRISON
032352 013705 052770 2s: MOV aosnuono RS :GETTING Renov T0 INDEX
032356 060506 RDD RS DOUBLE ERROR WORD
032360 016537 014746 045530 MOV nHac Z2(RS), aunschoa -FAILING REGISTER
032366 104001 ERROR MPROPER REGISTER
cunncz AFTER FORCING
-'DTE’ ERROR
032370 0002C7 RTS PC RETURN
032372 3%: ;cooo. REGISTERS OK - GG ON TO NEXT TEST
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CZRIHB. P12 10-NOV=-77 11:09 750 DRIVE TIMING SECG 0106
4189
:ig? 032374 012706 001000 MOV 8STACK, SP :RESET STACK
:iqg . #THESE ARE TO SET UP FOR DISKLESS USE ONLY
:{3; 032406 012737 010000 056006 MOV BFMT22, JMMCYL nggﬂggee 16 BITWORDS AND
4196 8 éo 00S037 0S6010 CLR JSWSECTR : TRACK=0, SECTOR=0
4137 032M 0058037 086012 CLR SRUKEY] szx-o
4198 ogg:gg gosggr 056014 CLR JBUKEY2 KEY2=0
4199 0 12737 000900 0Se046 MOV 8256.  JEFNWORD . 256 DATAWORDS
4200 0324 004537 047172 JSR RS, aslRC :GO TO CALCULARTE CRC
4201 oaewue 056006 WEYL
:ggg 032444 086016 GCRC
3582 . % THESE ARE REGULAR SETUPS & CHECKS
4o 03244 045764 JSR 8CLD]SK UP GENERAL REGISTERS
4207 03245 8027 7 17 39q 162270 ngv égo gﬁ 35& ?S b 4 HERDER WORDS
4208 032460 012777 013558 162264 MOV uunanﬁ anﬂen §rnntxnc noonsss OF BUFFER
:Sgg 032466 €077 16 CLR  1mAck = 9
42ll 032472 012777 014000 162266 MOV SFMT22'ECI,aRHOF ' ;16 BITS PER WORD
4212 tcc CORRECTION INHIBITED
4213 ggasoo 005077 | gagq CLR IRHCA &4 S
:Eig 2516 013711 Digire MOV JWWRIFOR, aR1 'R TE HEQDE AND DATA = 62
:g;; . #READ & SAVE REGISTERS FOR COMPARISON AFTER SIMULATEC °'DTE"
4218 032522 004037 046456 ISR RO, 98SAVER ;READ IN SEQUENCE
4219 032526 Gi4rtQ RAWC 'FROM HARDWARE REGISTER
4220 03£530 015024 WC :INTO CORE BUFFER LOCATION
421 032832 030023 19, !NUMBER OF REGISTERS TO RERD
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032534
032542

03eSS0

032554
032562
032570
032572
032576

032604

032604
032610
03ce1lY
032620
03eekee

03cekey
032630

032b32
032640
032646

032650
032656

032664
C32t7e
£22700

012737
012737

004737

017737

104040

005737
001407

012737
012737
000406

812737
612737

052737
Q42737
0ce?3?

177?277
177777

055632
162176
100000
o45464

0i7334

177404
015240

177477
015426

140000
000100
000e00

MACYL1l 30(1046)
751

SETCK3:

4s:

Y ¥

6S:

’S:

D09

i0-NOV-77 11:48 PAGE 108
DRIVE TIMING ERROR

; #NOW 'GO' WILL BE GIVEN. EVERYTHING WILL BE TRERTED
: #NORMALL Y TILL HERDER 15 TO BE GIVEN, THEN ONLY
ISECTOR CLOCKS WILL BE GIVE N NO DIAGNOSTIC DATA

RGO o R R L T

MOV 8-1,I8TESDTE :SET orz TEST
MOV s-1’ ANERFLGS 'THIS WILL BRING THE RERD HEADER

'AND DATA PROCESS OUT AFTER THE

:HEADER HAS BEEN CORRECTLY RERD
JSR PC, 38COMWHD :ISSUE ’'GO’', SERRCH ron SECTOR,

‘WRITE HERDER AND DATA
MOV SRHCS1,a%8TMPO  ;READ CS1 TO CHECK FOR ERRORS DURING WRITE
BIT 8SC, 388 TMPO  TEST FOR “SPECIAL CONDITION® - 'SC'
8EQ 4§ conr:nue TEST IF NO ERROR ('SC* = 0)
JSR PC, a8PUTREG *READ 3 snve REGISTERS RAGRIN IF ERROR
ERROR 40’ :THERE WAS A READ/WRITE HEADER ERROR

:DURING 'DTE’' TEST SETUP
; NOW SECTOR HAS BEEN FOUND OK

: #609 SECTOR CLOCKS WILL BE GIVEN,
:#39 BYTES FOR SECTOR GAP,

:#1 BYTE FOR HEADER SYNC,

:#8 BYTES FOR HERDER,

‘#GuP 11 BYTES, SYNC'] BYTE, DATA 512, ECC 4 BYTES
:#GAP 2 BYTES, TOLERANCE 28°'BYTES, EXIRAR 3

; #THIS GIVES 609 SECTOR CLOCKS WITHOUT DIRGNOSTIC DRTA CLOCKS

MOV #609. Rl :LORD SECTOR CLOCK COUNTER
BIS sMSTCK, RO :SET SECTOR CLOCK
Sé% cnSTCK R0 :CLERR SECTOR CLOCK

: COUNT
BNE SS BRRNCH IF 536 NOT DONE

; #NOW *DTE’ SHOULD BE SEY, CHRANGE SAVED REGISTERS
Y0 EXPECTED VALUES

1ST JIRH7N :CHECK FOR RH70 CONTROLLER
BEQ &S *SKIP RH70 CODE AND DO RHI11 IF NOT
MOV 8-252. , 98WC - SAVED RHWC

MOV SWRFROM+ (8. %2>, aban -SAVED RHBA

BR 78 SKIP NEXT RHI1 CODE

MOV 8-193., I8KC SAVED RHWC

MOV BWRFROM+<B7. %2>, SeeR :SAVED RHBA

BIS 8SC!'TRE,38CS1  ;SAVED RHCS1

BIC sIR, JuCS2 :SAVED RHCS2

8IS #0R . 38CSE :SAVED RHCS2

SEG 0107



CcRJHBO,RPO4-5-6 DSKLS _CTRLRE
10-NOV-77 11:09

CoRIMB. P12

4278
4279
4280
4281
4282
4283
4284
4285
4286
4287
4288

4310

L L L L
(U IV INI N )

e bt b e B B
TN Lwhe-—

032706
032714
032722
032730
032736
032744

0327Se
032756
032760
032762

032764

032772

033010
033012
033C 5
03300
033026
033C3C

033032

004037
Q14750
016264
000023

113737

033032

01370S
060505
016537
104001

000207

010000

015134

0486456

015081

0466860

0S2770
014746

MACY11l 30(1046)
TS1

Clie3ll

045530

28:

33:

EOS

10-NOV-?7 11:48 PAGE 109
DRIVE TIMING ERROR
8IS sDTE, 98ER! s SAVED RHER!
MOV oqol'aona : SAVED RHMR
8IS onrn ERR, 28051 :SAVED RHDS!
MOV ux osLA :SAVED RHLA
MOV osr :SAVED RHDST
MOV auhtrenr,auqs :SAVED RHAS

; ¥NOW READ 8 SAVE REGISTERS RGRIN SO THAT COMPARISONS CAN BE DONE

JSR RO, d#SAVER ;READ IN SEQUENCE

RHWC :FROM HARDWARE REGISTER
REINTO : INTO CORE BUFFER LOCATION
19. :NUMBER OF REGISTERS TO READ

¥FOR RHAS UPPER BYTE
fova J8AS+1, ISREINTO+2S ;UPPER RHAS

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

JSR RO, 3#COMPAR : COMPARE
WC : CHANGED REGISTER snnpsnor
REINTO : SNRPSHOT AFTER COMMAND
18. :NUMBER OF REGISTERS TO COMPARE
23 :RETURN FOR ERROR
28 : SAME
38 "RETURN FOR GOOD COMPRRISON
MOV a-enqoao RS :GETTING READY TO INDEX
RDD : DOUBLE ERROR WORD
MOV RHﬁc S(RS), anRschoR -FAILING REGISTER
ERROR | ; IMPROPER REGISTER

: CHANGE AFTER FORCING

:'DTE’ ERROR
RTS PC *RETURN

cooo REGISTERS COMPARE OK
O ON TO THE NEXT TEST

SEG 0108



CoRJHBO,RPOM-S 6 DSKLS CTRLRE
10-NOV-77 11:09

CZRIHB. P12
4317 033034
4318 033046
4319
4320 0330S2
4321
4322
4323
4324
4325
4326 033060
4327 033064
4328 033072
4329 033100
4330 033104
4323] 033110
4332 033114
4333 033122
4339 033130
4335
4336
4337 033134
4338 033134
4339 (33140
4390 033144
434] 033146
4342 033150
4343
<344
4345
4346 033152
Y347
43y4e
4349 (033156
4350
4351 033162
4352 033166
4353 033172
4354
43E¢c
4356
4357
4358
43E9
4360
43€]

4362 033176
4363 033202
4364 033204
4365 033206
4366 033210
4367 033214
4368 033220
4369 033224
4370 033226
427! (23230
4272 033234

012706
004737

012737

00S301
001375

12700

012720

012720
012720
012720

01270%
005020
00S30S
001375
013720
012720
012720
005020
005020
oo4c27
018270

001000
04S764

0000eb

033164

000025
033410

054470
000465 _

g1seea0

010000
000000

000025
0000ec

000023

052752
010000
000000

pu71i7e

MACY11l 30(1046)
TS2

015146
33170
33174

033342
0333S0

$53:
835

63:

SSs7:

FO9

10-NOV-77 11:48 PRGE 110
SECTOR SELECTION

MOV 8STACK, SP ;RESET STARCK

JSR PC, a8CLT TSK ; SETUP GENERAL REGISTERS 3 CLERR
: THE DRIVE

MOV 822. ,38TRGDTE ;e SECTORS
s THIS TEST REPERTS

; ITSELF 22 TIMES
:#THE FOLLOWING INITIARLIZES FOR SECTOR O

CLR Ju553+2 s HERDER (SECTOR)

MOV 821., 30554+2 *HEADER (KEY1)

MOV 821 . 38535+2 'HERDER (KEY2)

CLR 3855742 :DATA (SECTOR)

CLR 98551042 :DATA

CLR 98551242 :SECTOR (SIMULATED DISK)

MOV 821.,985513+2  KEYl (SIMULATED DISK)

MOV 821, 98SS14+2  :KEY2 (SIMULATED DISK)

CLR 985518+2 :SECTOR (RHDST)

. #CLEAR SIMULATED DISK RRER

MOV #SECGAP, RO sPOINTER

MOV #304. ,R} " COUNTER

CLR (RO)+ *CLEAR SIMULATED DISK AREA

DEC R1 :COUNT

BNE 28

. #SETUP WRITE FROM BUFFER

fov SWRFROM, RO

- #HERDER

faov #FMT22, (RO)+ :FORMAT 16 BITS PER WORD
:CYLINDER O

MOV 80, (RO)+ *SECTOR TO VARY

MOV s2l., (RD 'KEY1 TO VARY

MOV 821. . (RO) ‘KEY2 TO VRRY

R
; #DATR_IN WRITE
! 8HERDER, THE SE

:#DATA IS - 19 WORDS OF Z2EROS - SYNC WORDS, 4 HEADER WORDS
WORDS OF Z2EROS, 1 SYNC WORD, 100 ZERQS

+

+
FROM BUFFER ALTHOUGH THIS IS DATA AND NOT
CTOR WI
0

:#] CRC WORD, S
‘% (DATR), 1 SYNC WORD, 70 SECTOR NUMBER TO VARY

MOV $19. RS : COUNTER

CLR (RO + 119 2EROS

DEC RS :COUNT

BNE 6S : 19 DONE”?

MOV dBRSYNC, (RO)+ ;SYNC = 149400

MOV sFMT22, tRDY+ *CYLINDER O

MOY 80, (RO} + :SECTOR TO VARY

CLR (R8+

CLR (RO, +

JSR RS, J8CRC :CALCULATE CRC FOR RBOVE Y4 WORDS
WRFROM+50 4 WORDS START FROM HERE

TH SYNC BYTES WILL BE GIVEN RS DATA.

SEG 0109



CcRIHMBO,RPOM4-S & DSKLS CTRLR2
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CCRINB

4373
4374
437S
4376
4377
4378
4379
4380
4381
4382
4383
4384
4385
4386
4387
4388
4389
4390
4391
4392
4393
4394
4395
4396
4397
4398
4399
4400
4401
4402
4403
4404
4405
4406
4407
4408
4409
4410
w41
4412
4413
444
4415
“41€
4417
4418
4419
4420
<42l
“4ee
4423
442
442€
4426
“4Z?
“acE

Pl2
033236
033240

Q33e4e
033246
033250
033252

033254

033260
033264
033266
033270

033e?e
033276

033310

033312
03331¢
033320
033322

033324

033332
033340

015300
00S720

01270S
005020
00530S
001375

013720

012737

012737
012737
012237
012737

00000S

0se?se
alo]opL L)

052752
000106
000000

000066

010000

©00000
0000e2S
000025
000312
047i7e

177400
015220
000000
0is17ez

010000
161334
OiSlev4

CEEE3C

MARCY1l 30(1046)
TS

056006

0se010
gselle
0Se0id
0Se046

161336

8s:

Q3

SS10:

118:

vuvwm
(OIGIT]
e
Lwrny

SSis:

GOS

10-NQV-77 1:48 PRGE 111
SECTOR SELECTION

WRFROM+60 :PUT CRC HERE

TST (RO) + : INCREMENT RO

MOV #5. RS

CLR (ROY+ ;S WORDS OF ZEROS

DEC RS : COUNT

BNE 8$ :BRANCH IF S NOT DONE

MOV S8RSYNC, (RD)+  ;SYNC = 14400

MOV #100.,RS

CLR (RO)+ : 100 WORDS OF ZEROS

DEC RS

BNE 9§

MOV d8RSYNC, (RO)+  ;SYNC = 14400

MOV 870. . RS

MOV 80, (RO + :SECTOR TO VARY

DEC RS

BNE SS10

: *CLEAR REST OF 256 WORDS THAT IS S4 WORDS GF ZEROS

MOV #54. RS

CLR (ROY$

DEC RS

BNE 118

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

MOV 8FMT22,38WCYL  ;FORMAT = 16 BIT WORDS
:CYLINDER = O

MOV 80, 38WSECTR :SECTOR TO VARY

MOV 22] ., JRUKEY] :KEY] TO VARY

MOV 821 . | IUKEY2 'KEY2 TO VARY

MOV 2202 A8FNWORD 202 DATA WORDS

JSR RS, 98lRC :CALCULATE CRC

WCYL :FIRST WORD

GCRC :PUT HERE

: #THESE ARE REGULAR SETUPS

MOV #-256. , IRHUC : 202 DATA, 4 HEADER

MOV $WRFROM, JRHBA  :FILL BUS’ ADDRESS

MOV 80, JRHDST :SECTOR 1O VARY

MOV JSWRIFOR, dRHCS1 :GET RERDY TO DO
‘WRITE HERDER AND DATA
*WITH 62 FUNCTION CODE IN RHCS!

MOV sFMT22, JRHOF 16 BITS PER WORD FORMAT

CLR JRHCA :CYLINDER = O

CLR JRERFLGS :CLEAR ERROR FLAG

ISR PC, 28COMWHD . ISSUE 'GO’, COUNT SECTOR CLOCKS,

SEG 0110



c<RJHBO,RPON 'S
<<RJHB.P12

4429

Y430 0334Se
4431

L]

4423

::gg 033w?g
3k 53R
4437 033506
4438 033510
Y439 Q033%Sie
Y440 033514
4441 033516
4442 (033520
9443 033522
S444 033524
4445

Y446

q4y7

4448

4449 (033S26
4450 (033532
4451 (033536
S452 (033542
4453 033546
4454 03
4455 (3
4456 03
4487 03
4458
4459 (033572
4460 033S7¢
S4€!1 033602
“452

H4EZ

-l

& DSkLS CTRLRZ
10-NOV-77 11:09

005?37 Cislev

004037 046660
8&5%30
4566
000400
033516

005237 033164
005337 033170
005337 033174
005237 033222
005237 033304
005237 033334

302337 B33

00S237 033410
01146
03313+

MRCY11 30(1046)
7se

16%:
17°9:

18%:

582:
1¢:

10-NOV-77 11:48 PAGE 112

SECTOR SELECTION

TST JRERFLGS
. #NOW COMPARE "DISK"
Ysr RO, 38COMPAR
WRFROM+8.

DISK

256.

i

168

ERROR 7

R™S PC

ERROR 10

RTS PC

;WRITE HERDER AND DATA
i HAVE ANY ERRORS OCCURRED

BUFFER WITH "REINTO" BUFFER

; CHECK

;?00? EUFF R

; TES UFFER

; NUMBER OF WORDS

;RETURN POINT FOR ERROR HEADER
;RETURN POINT F8R ERROR DATA
:RETURN FOR GOOD COMPARRISON

s #THE FOLLOWING INCREMENTS ARE TO CHANGE THE ABOVE SET UP
;#T0 WRITE ON THE NEXT SECTOR

INC J8S5S3+2
DEC 9855442
DEC J#5S542
INC gcg§7+a
INC 85S10+2
Igg acSS}§+2
] +
EC 3822144
INC J85S1S+2
DEC d8TRGDTE
BNE 18
JMP J#SS]

;HEADER (SECTOR)
;HEADER (KEY!)

; HERDER (KEYZ2)
;BQTR {SECTOR)

; DATA

;SECTOR (SIMULATED DISK)
iEve (2IMOEATER BIEKS
:SECTOR (RHDST)

; COUNT DOWN FOR 22

SE
i BRANCH I€ 22 SECTORS
;GO BRCK TO NEXT SECT

c
0

TORS
SOT DONE

SEQ 0111



CoRJHBC RPO4 S & DSKLS _CTRLRe

CIRIHB.

4465
Y466
467
4468
4469
44720
!
4472
4473
4474
4475
4476
Y477
44T8
4479
4480
4481
4482
4483
4484
4485

4511

L4454 L£ L5444
(QIGIG LI G I T [T,
TS = = e s s et ba pe
Owo~NCn LW

Y-

033610
0336ee

033640

033714

033722
033730
033734
033740
033746
033752
033754

03375¢
033764
033770

033774

03<4022
C3+CeyH

10-NOV-77

012706

012700
81701
012720
00S301
001374
004737

012737
005037
013737
Q13737
005037
005037
00S037
005037

012737
012737

0Selle

012777
012700
010077
012720

012720

11:C9

001000

0s4470
000402
1777277

04S764

177777
QS0N472
050466
050474
0S0460
0s0462
0sS0476
0S0S00

oiooce-

Q00C .
0se0le
0Se014
000400
047172

177374
015ee0
160756
010000
000001

000400
000c00

006001

MRCY11 38(104&)

018142

0S0470
0s0sge

056006
056040

0Se046

160764

ieCT30

1%:

2%:

109

10-NOV-77 11:48 PRGE 113

TA TRANSFER TESTS USING ECC

.SBTTL

; #THESE

MOV
CLR
MOV
MOV
CLR
CLR
CLR

CLKR

;lTHESE
MOV

MOV

BHE
MOV

DARTA TRANSFER TESTS USING ECC

#STACK , SP s PESET STACK
#SECGAP, RO :POINTER
uasa ri : COUNTER

C(ROD)+ 'FILL SIMULARTER DISK WITH ONES
18
PC,a8CLDISK s THIS IS USED TO SET GENERAL REGISTERS
ARE FOR ECC TEST ONLY
8-1,I8TSECC ers IS AN ECC TEST
daPOSITI CLERR ERROR POSITION counrsn
SUNCODE , JUNCOUNT ' - TEMPORARY N-CODE COUNTER
S8HARDER, O8HADTMP ' ; TEMPORARY HARD ERROR_COUNTER
O8GECC] ect LOW ORDER TO BE GENERATED
aocecca ECC HIGH ORDER TO BE GENERATED
JMDATENY :CLERR DATR ENVELOPE CLOCK COUNT
J82CODE :CLEAR LERDING Z2EROS CLGCK COUNT

ARE TO BE SETUP FOR DISKLESS USE ONLY

8FMT22,d8WCYL  ;FORMAT22=16BIT WORDS ANC
:CYL INDER 0O

81, IJ8WSECTR : TRRCK=0, SECTCR=1

JBUKEY] KEYI 0

SSUWKEY2 KEY2=0

8256. , 3 #FNWORD ass DATA WORDS

RS, astRC :GO TO CALCULRTE CRC

ARE REGULAR SETUPS

8-260. , IRHWC 256 DATR WORDS 4 HERDER WORDS

sWRFROM RO :THESE TWO INSTRUCTIONS GETS

RO, JRHBA "ADOR. OF WRFROM INTO RO AND
:BUS ADDRESS REGISTER

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

81, (RO}+ : TRARCK=0, SECTOR=1. KEYS=0

(RO)+ ‘KEY1=0

(RO)+ :KEY2=0

8256. , RS : COUNTER

;g RO+ !MOVE ALL ZEROS FOR DATA

33 :BRANCH IF DATA NCT COMPLETE

81, JRHDS™ : TRACK=0 SECTOR=!

SEG Clle



CoRJHBO,RPOM S 6 CSKLS CTRLRE

CcRJIMB.

ﬁlc

03404y

034080
034085y
034062
034066

03wa"~2

034204
034210
034212

10-NOV-77

013711

00503?
01277

0050“’
004737

005?37

023737
001402
104031
000405
023737
001401
104031

——0

oO0QOoO0O 000
Ore e O
ONNILIW

n

~

(@]

Q
O
n
(&
W
~

0040237
QleckH
QE<cet

11:C9

Cis517e

Q15124
010000
160702
0SS632

glisieM

050460

0S0oMe2

0457Ce

0so46G6
0S0O4&Ee
o4s5702

Dl1Elew

JubbEeC

MRCY1l 30(1046)
TS3

160704

055566

0SSS70 &8:

’S:

10-NOvV-

JOS9

77 11:48 PAGE

WRITE ECC TEST |

MOV

CLR
MOV
CLR
JSR

JBWRIFOR, JR!

JWERFLGS
SFMT22, IRHOF
JRHCA

PC , 98COMWHD

1i4

;GET RERDY FOR WRITE HEARDER AND
;DATA WITH &2 IN RHCS]
:CLEAR_ERROR FLAG

:FORMAT BIT=1 (16 BIT WORDS)

: CYLINDER =0

iWRITE HEADER AND DATH

;#]F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
;#FROM THE “COMWHD” RQUTINE THAT MEANS ALL HERDER ON DISK
i#]S GOOD IE. ONLY DATA IS TO BE CHECKED TO SEE IF THEY ARE
i#ALL Z2EROS AND WRITE DATA GAP AND TOLERANCE GAP TO SEE IF
;#THEY ARE ALL ZEROS

TS7Y

JBERFLGS

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

; #COMPRARE SOF TWARE GENERATED ECC WITH THAT GENERRTED BY HRRDWARE
S;GECCI ,OBWECC]; COMPARE SOFTWRARE ECC WITH HAROWARE ECC

cMP
BEQ
ERROR
BR
cMP

BEQ
ERROR

31

;BRANCH IF GOOD
:LOW ORDER ECC_IN ERROR
BRANCH TO CONTINUE

4 3
B;GECCE JRWECCZ; COHPRRE SOFTWARE ECC WITH MARCWARE ECC

3!

; BRANCH IF GOOD
:HIGH ORDER ECC IN ERROR

;#FILL "REINTO™ BUFFER WITH EXPECTED DATA

JSR

. WORD

MOV
MOV
JSR
REINTOQ+<
SEINTO+<

CLR

RO, 38CLARER sFILL REINTO BUFFER
REINTO : FROM
REINTO+<255.#2> :T0
0 :DATA
JUGECCL, REINTO+<256. #2> ; FIL ECCL
QUGECC2 QWREINTO+<257.#2> . FILL ECC2
RO, 98CLRAREA FILL Rest
258. &> : FROM
272. 82 170

;DQTQ
Q8ERFLGS :CLEAR ERROR FLRG

; #NOW COMPRRE “DISK*™

JSR
REINTO
OISk

RO, d8COMPRR

BUFFER WITH “REINTO*

; CHECK
:GOOD BUFFER

: TEST BUFFER

SEG 0113



JHB0, RPO4/5-6

P12

034214
034216
034220
Q34geH
Q34226
034230

03423z

DSkLS CTRLR2
10 -NOV-77 11:09

000402
034ee4
034230
104007
000207
104010

000207

MACYLl 30(1046)
TS3

4s:
Gs:

KOS

10-NOV-77 11:48 PAGE 115

WRITE ECC TEST |

258.

4§

SS

ERROR 7
RTS PC
ERROR 10
RTS PC

; NUMBER OF WORDS CHECKED
iRETURN POINT FOR ERROR HEADER
;RETURN POINT FOR ERROR DATA
!READ ERROR 10 NEXT

RETURN 70 COMPRRE

WORD NOS 1 TG 2Sb RRE

DRTR WORLS

;4ORD _NOS 257 AND 258

{ARE ECC WHICH ARE CHECKED
:WORD NOS 259

:1S DATA GAP

:WORD_NOS 260 TO 273

{ARE TOLERANCE GAP

{RETURN TO COMPARE

SEG Ciilv¢



LOS

C%SJHBO RPO4/5/6 DSKLS CTRLREZ MRCY1l 30(1046) 10-NOV-77 11:48 PAGE 116

JHB. P12 10-NOV-77 11:09 753 WRITE ECC TEST 1 SEG 011S
4596
:ggg 034236 012706 001000 MOv #STACK, SP sRESET STACK
4599
4600
4601 . SETUP FOR WHRT IS TO BE RERD
:ggg : HEARDER CRC IS RESTORED FROM A SUBROUTINE
4604 0342S0C 012746 000000 MOV 80, -(SP) :DATR 10 BE RERD
4605 034284 019705 000400 MOV 8256. ,RS : COUNTER
4606 034260 012700 0S4S66 MOV #01SK RO ;START OF SIMULATED OISK DATA
4607 034264 01620 is: MOV (SP), tRO)+ nove IN DATR ON TO SIMULATED DISK
4608 034266 005305 DEC RS COUNT
4609 034270 001375 BNE 18 eanncu IF ass NGT COMPLETE
4£10 034272 005726 TST (SP)+ :UNDO -(SP
4611 034274 022020 cHe (RO)+, (RO)+ : JUMP ovsn THE TWO ECC WORDS
4l 034276 012705 000017 MOV #15. RS -1 DATA GAP
4513 :14 TOLERANCE GAP
4619 034302 005020 2s: CLR (RO) + :CLEAR onrn cnp AND
4615 034304 005305 DEC RS : TOLERANCE G
:g;g 034306 001375 BNE 28 *BRANCH IF nor COMPLETE
FYd
4618
4619 034310 004737 051254 JSR PC.,asFILLEC : INSERT THE TWO ECC WCRDS ON THE DISK
32§? :IN THE CNRRECT PLACE
3255 : #THESE ARE FOR ECC TEST ONLY
4624 0343i+4 012737 177777 D0lS142 MOV #-1, J8TSECC :THIS IS AN ECC TEST
4625 034322 00S037 0S0ur2 CLR JePOSITT :CLEAR ERROR POSITION COUNTER
4626 034326 013737 050466 0S0470 MOV achoos JSNCOUNT’ ; TEMPORARRY N-CODE COUNTER
4627 034334 013737 050474 050502 MOV a-nnaoeh JWHADTHP TEMPORRRY HARD ERROR COUNTER
4628 034342 005037 050460 CLR J#GECC] ECC OW ORDER TO BE GENERATED
4629 034346 005037 050462 CLR accscce ‘ECC HIGH onoe T0 BE GENERARTED
9630 034352 005037 050476 CLR J8DRTENY :CLERR DATA ENVELOPE CLOCK COUNT
:ggé 034356 00S037 050500 CLR JuZCODE :CLERR LEADING ZEROS CLOCK COUNT
K1
“£33
:Egg . #THESE ARE TO SETUP FOR DISKLESS USE ONLY
4e36 034362 012737 010000 0S2650 MOV sFMT22, J8CYL 16 BITS PER WORD
4637 chxnosn 0, FORMAT 16 BITS
4638 034370 112737 000000 0S2653 MOVB 80, 38SECOTR+1  : TRACK O
4£38 034376 112737 000000 052652 MOVB 80, 3SECOTR sscroa 0
4E40 039404 012737 000000 052654 MOV 80 Q8KEY] KEY1=0
4ol 034412 012737 000000 052656 MOV 80 DSKEY2 xz 2=0
w642 034420 012737 000400 052730 MOV naSs d8DAWORD ' :NO. OF onrn WORDS
4642 034426 005037 052660 CLR____ _AaX .iuxs IS R ufng qen
444 034432 004537 047172 JSR RS, 8CRT B0 To caLcutate TRre
464E 034436 0S2650 cyL
4E4E 034440 0OS4ESH WCRC
HEY7
HEe4e
4E4S
€3

“eci . #THESE ARE REGULRR SETLPS



MO9S

CZRJHBO,RPO4/S-6 DSKLS CTRLRE MACYI! 30(1046) 10-NOv-77 11:48 PRGE 117

CZRIHB.Pl12 10-NOV-7? 11:09 T54 READ ECC ENABLED 1A SEQ 011k
4652
4683 034482 004737 045? u JSR PC alCLDISK s SETUP GENERQL REGISTERS
Y654 w6 012777 g 160274 MOV é? HIWC §§g ATA 4 HEADER WORDS
4655 o quu 013777 8 3 160270 MOV NTO aRHen RTING RO REEE OF RERD BUFFER
650 oaeece 115708 H90008 ooo00: nove 0. 4 ; I, LOUER BYTE Hmnsé“y?s
[ ]
3238 83: 94 615&99 028228 ngv gb)+ JRHDST ?Encx/s CTOR IN RHDS
:ssg 034S00 012777 010000 160260 MOV ornraé SRHOF BéTSRPE¢IH0RD : NH 17
My EEEa SBREXLIPN N3
4662 0 BE CHECKED
:gga 034506 005077 160256 CLR JRHCA chxnoen 0
4665
46bb 034S24 013711 015176 MOV S8REFOR, aR1 ;READ HEADER AND DRTA=72
4667 034530 00S037 015124 CLR JscrFLGCS :CLEAR ERROR FLAG
4668 034534 0094737 062510 JSR PC, 98COMHD 'READ HEADER AND DATA
4669 ‘IF THERE ARE READ ERRORS THEN
4670 'ECC WILL NOT BE CHECKED
qs;é
46
§67 :#IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
467 " #FROM THE “COMHD" ROUTINE THAT MEANS SECTOR GAP.
467E :%F IRST SYNC, HERDER, HERDER CRC, MERDER GAP AND
YETE : #SYNC gvrs HAVE GONE BY AND SYNCS WERE CORRECTLY
we S : #DETECYE
4676 '#HERDER AND DATA ARE TO BE CHECKED.
4£~9 ! %TN CHECKING RERD DATA THE WRITE FROM BUFFER
4680 :#“WRFROM* 1S FILLED WITH EXPECTED DATAR AND
:Egé : 5COMPARISONS ARE MADE
4683 034S40 00S737 015124 TST JSERFLGS : ANY ERRORS RLREADY THERE
4684 034546 004737 04964 JER PC, a8PUTREG ;snvs REGISTERS
4685 034552 005737 015034 18T 3stR! NO ER S SHOULD az ssr
4686 ~34556 001401 BEG 6%+ & NSEE
4687 J34560 104032 ERROR 32 3a exr cC 1S ER SHOULD BE ZERO
4688 SONLY 11 OF THE 32 9115 CAN BE SEEN
4689 SIN THE PRTERN REGISTER
4690 ogx 3 ¥E ET é" RHER!
469] 034562 013746 050460 £S: MOV O8GECCL,-(SP)  :GET PAT RN EG
4632 034566 042716 174000 BIC 81749000 (SP) 'KEEP ONLY 1
46392 (034572 022637 015064 CMP (SP)+, JhEC2  COMPARE PRTTSRN REGISTER
46949 034876 0OCI401 BEQ Y4 3 'BRANCH IF GO
:ggg 034600 109032 ERROR 32 11 BITS OF THE 32 BIT ECC REGISTER INCORRECT
4697
4£98
4699
4700 : #ADD 16 MAINTENANCE CLOCKS TO
:zgé ' #BRING EBL DOWN
/
:;83 ggzggg oxa;gg ooooao 016z gg: nog uxs RORHHR counrsa
I :
4705 O3461M4 855777 8 160164 gfc E RHMR CLERS CLOCK
4706_ 034622 _DNS300 L EC . : COUNT i

47077 034e2d  00137C NE BS BRANCH™TF 16 CLOCKS NOT DONE
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4723
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034640
034644
034650
034654
034662
034664
034670
Q34674
034700
034704

q34zee
034726
034730
034732

034734
034736
Q34742
034744
034746

03475C

n
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£
o
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00000000~ —-00
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»momgjmmmm n
o
P

034746
104004
000207
104005

000207

000000

000000
000000
000400
000000

D46660

MRCY11l 30(1046)
TS4

000001

39:

48
S8:

10-NOV-77 11:48 PAGE
RERD ECC ENRBLED 1R
MOV SWRFROM, RO
MOV #0'FMT22, (RO)+
MOVB 80, -(SP)
MOVB 80’ 1(5P)
MOV (SP)+  (RO)+
MOV 0, (Rb +
MOV 80’ (RO)+
MOV #256. Rl
MOV 80, R2’
MOV R2. (RO)+
DEC RI
BNE k3
CLR J8ERFLGS
ISR PC, 38PUTREG

NOS9

118

;GETTING RERDY TO FILL EXPECTED DARTH
;CYLINDER O

; IN_ LOWER BYTE GET SECTOR

;GET TRACK IN HIGHER BYTE

,GET TRACK/SECTOR IN BUFFER

:KEY2 IN BUFFER
DQ;R WORD COUNTER

:DATA
!DATA INTO BUFFER

: COUNT W
:BRANCH IF 256 NOT DONE

; CLEAR ERROR FLAG
: SAVE REGISTERS

; ¥NOW REARD DRTR BUFFER WILL BE CHECKED

JSR
WRF ROM
REINTO
H44256.
4§

Ss
ERROR
RTS
ERROR

RTS

RC, d#COMPARR

noL
O

PC

; CHECK

:GOOD BUFFER

:TEST BUFFER

: NUMBER OF WORDS CHECKED
SRETURN POINT FOR ERROR HERDER
:RETURN POINT FOR ERROR DATH
READ_MNEXT ERROR

sRETURN T0 ”COHPRR”

;WORD NOS 1 TO Y4 ARE

HEQDER WORDS

:S 10 260 ARE DATA WORDS
:RETURN TO "COMPAR"

SEG 0117
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CZRIHBO,RPO4/6S 6 DSKLS CTRLR2 MACYil 30.104B) 10 NOV-77 11:48 PAGE 119
SZRIMB.PI2 10-NOV=77 11:08 TSY RERD ECC ENRBLED IR SEG 0118
4o4S
:Z:Q 034754 012706 (£01000 MOV $STACK, SP :RESET STACK
4748
4749
4750 s #SETUP FOR WHAT 1S TO BE RERD
:;Eé : #HERDER CRC IS RESTORED FROM A SUBROUTINE
4?63 034766 01274 000000 MOV 80, - (SP) :DATR TO BE RERD
4?84 Q34772 012705 000400 MOV 8256. RS : COUNTER
4785 Q34776 012700 054566 MOV 8015k RO :START OF SIMULATED DISK DATA
4756 035002 86%520 18: MOV (SP), LRO)Y+ :MOVE IN DARTR ON TO SIMULATEG DISK
4757 035004 30S DEC RS I COUNT
4768 03S006 001375 BNE 18 :BRANCH IF ess NOT COMPLETE
47689 (35010 005726 TST (SP)+ ‘UNDO -(SP
4760 035012 022020 cHMP (RO)+, (RO)+ : JUMP ovsa THE TWO ECC WORDS
4?61 035014 012705 000017 MOV #15.," RS :1 DATRA GAP
4762 14 TOLERANCE GAP
4763 035020 005020 2%: CLR (RO} + ‘CLERR DARTA GAP, AND
4764 035022 005305 OEC RS : TOLERANCE GRP
3;52 035024 001375 BNE 2% :BRANCH IF NOT COMPLETE
4767
:zgg 035026 004737 051254 JSR PC,dWFILLEC : INSERT ECC IN PROPER PLACE ON DISK
4770
4771
:;;g : #THESE ARE FOR ECC TEST ONLY
4774 035032 012737 177777 015142 MOV 8-1,38TSECC :THIS IS AN ECC TEST
4775 035040 00SG37 050472 CLR SWPOSITI c AR ERROR POSI ION COUNTER
4776 035044 013737 050466 050470 MOV SSNCODE , DENCOUNT ' ; TEMPORARY N-CODE COUNTER
4777 (035052 013737 050474 050502 MOV 8HARDER, J¥HADTMP " ; TEMPORARY HARD ERROR_COUNTER
4778 035060 005037 0S0460 CLR S8GECC] ¢ LOW ORDER TO BE GENERARTED
4779 (035064 00S037 050462 CLR 98GECC2 ECC HIGH ORDER TO BE GENERATED
4780 035070 005037 050476 CLR S¥DRTENV :CLEAR DATA ENVELOPE CLOCK COUNT
3;35 0350794 005037 050s00 CLR 982CO0E -CLEAR LERDING ZFROS CLOCK COUNT
4783
3;8; :#THESE ARE TO SETUP FOR DISKLESS USE ONLY
4?86 035100 012737 010000 052650 MOV sFMT22, INCYL .16 BITS PER WORD
4787 chxnoen 0, FORMAT 1b BITS
488 035106 112737 000000 0S2653 MOVB 80, ansecora+1 : TRACK O
4789 035114 112737 000000 052652 MOVB 80 98SECOTR :SECTOR O
4790 035122 012737 000000 052654 MOV €0, SKEY1 s KEY1=0
4791 035130 012737 000000 062656 MOV 80’ ISKEY2 :KEY2=0
4792 (035136 012737 000400 052730 MOV -ass J#DAWCRD’ :NO. OF DATA WORDS
4793 035]44 005037 052660 CLR I8X :¥HIS IS A READ COMMAND
4799 035150 004537 047172 gsE RS, 38CRC GO TO CALCULRTE CRC
s 30 WIIdI Y ':'.3.....,.., T
4796 0315 (0E4ES50 WCRC
4797
4738
4793 :#THIS IS TO INSERT ERROR

4820 :#THE DISK DRTA IS IN LOCATION STARTING FROM ‘DISk’



CZRIHBO,RPOM-5. 6 DSKLS CTRLR2
P12 10-NOV-?7 11:09

CZRJIHB.
4801

4EEE

035160 012737

035166 018737

035174 004737

035200 012777
035206 012777
035214 112746
03S5ce0 112766
035¢ee 012677
035232 012777

03s240 00s077

035256 013711
03Se2ke 00s037
03S2be 004737

03Se72 005737

035314 104032

035316 Q013746
03tsce 05274
03S326 02227
03332 001401

035334 104022

100000

000026

045764
177374

157524

olele
Nr—r—
rounun
U e
=Ny~
orer

0S0460
174000

015064

MACY11l 30(1046)
78S

054570

03534e

157542
157536

000001
157526

015034

&6S:

ClO

10-NOV-77 11:48 PAGE 120
RERD ECC ENRBLED 1R

:#THE POSITION OF THE ERROR CAN BE CHANGED BY CHRNGING
ITHIS MOVE

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

MOV #22.,4488 ;INSERT POSITION REG.

; #*THESE ARE REGULRR SETUPS

JSR PC, a8CLDISK :SETUP GENERQL REGISTERS
MOV 8-256, -4. . SRHWC ess DATA 4 HEADER WORDS
MOV sREINTO, JRHBA TARTING AD ESS OF Rsno BUFFER
MOVE %0, - (SP} N LOWER BYTE GET SEC
MOVB 80’ 1(5P) csr TRACK IN HIGHER BYTE
MOV (SP)+. @RHDST ,TRRCK/ ECTOR IN RHDST
MOV sFMT22, RHOF ‘16 B1TS PER WORD
:ECC CORRECTION NOT INHIBIT
;escnussﬂsgc 1S5 NOT GOING
: 70 BE CHECKED
CLR JRHCA :CYLINDER O
MOV J8REFOR, IR s READ HEADER AND DATA=72
CLR JSERFLGS :CLEAR ERROR FLAG
JSR PC, 38COMHD 'READ HEADER AND DATA

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

. #]F THE PROGRAM COMES BACK HERE W]THOUT ERROR PRINTOUTS
:#FROM THE “COMHD®™ ROUT Ng THAT MEANS SECTOR GAP,

! #F TRST SYNC, HEADER, HEADER CRC, HERDER GAP AND'

nsvnc BYTE MAVE GONE BY AND SYNLS WERE CORRECTLY

EQSER ENO DRTAR ARE TO _BE CHECKED.
lIN CHECKING RERD DATA THE WRITE FROM BUFFER
;#“WRFROM” IS FILLED WITH EXPECTED DATA AND
: *COMPRRISONS ARE MADE

15T JBERFLGS :ANY ERRORS ALREADY THERE
JSR PC, 9#PUTREG :SAVE REGISTERS

CMP oDCK ARER] :ONLY DAT cascx ERROR SHOULD BE SET
BEQ 6$ "BRANCH IF YES

ERROR 32 132 BIT ECC REGISTER SHOULD BE NON

: ZERO

:ONLY 11 OF THE 32 BITS CAN BE SEEN
: IN THE PATERN REGISTER

:DCK SHOULD BE SET_IN RHERI

MOV U8GECCL, - (SP) :GET PATTERN REGISTER

BIC 8174000, (SP) :KEEP ONLY 11 BITS

cMp (SPs+, dkeCe : COMPARE PATTERN REGISTER

Bty 78 ! BRANCH_IF GOOD

ERROR 32 :11 BITS OF THE 732 BIT ECC REGISTER INCORRECT

SEG 0119



CcRJHBO, RPO4-S b

CIRIHB.

4gs”T
4858
4859
4B60
4861
4862
4863
4864
4865
4866
4867
4868
4869
4870
4871
4872
4873
4874
487%S
4876
4877
4878
4879
4880
4881
4882
4883
4884
4885
4886
4887
4888
4889
4890
4891
4892
4893
4894
489S
4896
4897
4898
4899
4900

Pla

035336
035342

035406
03S41e
035416
035422
035«24
035426

035430

035436
03s44e

035446
035452
03S4SH
035456
035460

035470
035472

03547+

DSKLS CTRLRZ
10-NOV=-77 11:089

004037
000026

0000000000

012737

00s03?
004737

004037
015220
016264
0004

o4
035466
035472
104004
000207
104008

000257

0s110e

000000

100000

QiSlev4
045464

L+46660

MACY11l 30(1046)
T5S

000001

015e3e

®-J

3%:

4s:
cs:

D10

10-NQV-77 11:48 PRGE 121
RERD ECC ENRBLED 1B

JSR RO, 98ECORR :GO TO ECC CORRECTION PROCESS

22. 'EXPECTED POSITION REG. WHEN CORRECTIGM
15 COMPLETE

MOV SWRFROM, RO :GETTING RERDY TG FILL EXPECTED DATA

MOV oo-rnraé (RO)+ CYLINDER

LOKWER EYTE GET SECTOR

MOVB 80,-(SP s IN
:GET TRACK IN HIGHER BYTE

MOove 80 I(SP)

MOV (SP)+. (RO)+  :GET TRACK/SECTOR IN BUFFER
MOV 80, (RO)+ ,KEYI IN BUFFER

MOV 80’ (RO)+ ‘KEY2 IN BUFFER

MOV 8286 , :DATA WORD COUNTER

MOV o.ne ‘DATA

MOV a,cnu onrn INTO BUFFER

DEC RI : COUNT

BNE 3$ :BRANCH IF 256 NOT DONE

; #ONLY GOOD DATA HAS BEEN PUT IN 'WRFROM’
: #NOW THE INSERTED ERROR WILL BE PUT _IN

hov 8100000, 98WRFROM+<S%2> ; INSERTED ERROR
CLR JMERFLGS :CLEAR ERROR FLAG
JSR PC. 98PUTREG :SAVE REGISTERS

; #NOW RERD DATA BUFFER WILL 8E CHECKED
JSR RO, 98COMPAR ; CHECK

WRFROM ; GOOD BUFFER

REINTO ; TEST BUFFER

4+256. ; NUMBER OF WORDS CHECKED

nt | IRETURN POINT FOR ERROR HEADER
SS :RETURN POINT FOR ERROR DATH
ERROR 4 :READ NEXT ERROR

RTS PC :RETURN TO “COMPAR"

ERROR S :WORD NOS 1 TO 4 ARE

:HEADER WORDS
‘5 70 260 RRE onrn _WORDS
RTS PC :RETURN TO *“COMPAR

SEQ 3120



CoRJHBO,RPO4/S-6 DSKLS CTRLRZ
10-NOV-77 11:08

CZRJIHB

490}
4902
4903
4904

555
ges
Lwru

4925
4926
4927
4928
4929
4930
4931
4932
4933
4934
4935
4336
4337
4338
4339
4940
4941
4942
4943

4945
4946
43427
4948
4949
4950
495
49c2
49€3
NEED:
i
<49CE

NJF

035500 012706 CO1000

03ss1e
035516

035540

035544
035546
035550

03ssse2

035556
035564
035570
035576
035604
035610
035614
035620

035624
035632

812737
005037
013737
013737
005037
005037
005037
005037

012737

112737
112737
012737
012737
012737
00s037
004537
052650
0OS4ES0

000000
000400
0S4566

000017

0S1254

1772777

0S0500

010000
000000
000000
000G0o0
000000
000400

0S2e60
o47172

MACY11 30(1046)
TSS

015142

0S0470
0s0s0e

052e50

0S26S3
052652
0Se6sH4
052656
052730

18:

4 ¥

EL1OD

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

MOV

#STARCK, SP ;RESET STRCK

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

MOV 80, -(SP) :DATA TO BE RERD
MOV 8256. RS : COUNTER
MOV #0ISK . RO :START OF SIMULATED DISK DATA
MOV (SP), tRO)+ :MOVE IN DATA ON TO SIMULATED DISK
DEC RS : COUNT
BNE 18 :BRANCH IF 256 NOT CGHPLETE
TST (SP)+ :UNDQ -(SP?
chP (RO)+ . (RO)+ :JUMP OVER THE TWO ECC WORDS
MOV #1S. RS 1 DATR GAP
14 TOLERANCE GRP
CLR (RO)+ :CLEAR DATA GAP, AND
DEC RS : TOLERANCE GAP
BNE 2$ 'BRANCH IF NOT COMPLETE
JSR PC,a8FILLEC : INSERT THE TWQ ECC WORDS ON THE DISK
:IN THE CORRECT PLACE
. #THESE ARE FOR ECC TEST OMNLY
MOV 8-1,8TSECC s THIS IS AN ECC TEST
CLR JPOSITI :CLEAR ERROR POSITION COUNTER
MOV 98NCODE , 38NCOUNT' ; TEMPORARY N-CODE COUNTER
MOV 98HARDER, 98HADTMP ' : TEMPORARY HARD ERROR COUNTER
CLR d8GECC] :EC¢ LOW ORDER TO BE GENERATED
CLR J8GECC2 SECC HIGH ORDER TO BE GENERATED
CLR JBDATERV ;CLEAR DATA ENVELOPE CLOCK CGUNT
CLR 982COOE :CLERR LERDING ZERUS CLOCK COUNT
: #THESE ARE TO SETUP FOR DISKLESS USE ONLY
MOV SFMT22, 38CYL 116 BITS PER WORD
"CYLINDER O, FORMAT 16 BITS
MOVB 80, 98SECOTR+1  :TRACK O
MOVB 80, 9#SECOTR :SECTOR O
MOV 80, I8KEY] TKEY1=0
MOV 80’ INKEY2 :KEY2=0
MOV 8286. , 98DAWORD ;NO. OF DATA WORDS
CLR J8X :THIS IS A RERD COMMAND
555 RS, 38CRC :GO TO CALCULRTE CRC
WCRC
;#THIS IS TO INSERT ERROR

01
: #THE DISK ?g;ﬂ IS IN LOCATION STARTING FROM °"DISk’

; #THE POSIT

OF THE ERROR CAN BE CHANGED BY CHRNGING

SEG Ql2l
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CZRIHB

49s5?
4958
4959
4960
4961
4962
4963

P12

035704

Q35712

035720
035724
035732
035740
035744
035?52
035756

035764
036002
C36006
gcaslle

012737

012737

004737

177760

010040

MACY11 30(1046)
56

0sS4S70

036066

157016
157012

000001
157002

F10

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

- #THIS MOVE

MoV 8177760, 380IS5K+2 :FORCE ERROR ON BIT NUMBER 21 THRU 32
;gg ERROR POSITION REGISTER WILL SHOW

MOV 84128., 2888 : INSERT POSITION REG.

: *«THESE RARE REGULAR SETUPS

JSR PC,a8CLDISK s SETUP GENERAL REGISTERS

MOV 8-256.-4. ,SRHWC ;256. DATA 4 HEADER WORDS

MOV sREINTO,JRHBA  ;STARTING RDDRESS OF READ BUFFER

MOVB 80, - (SP) :IN LOWER BYTE GET SECTOR

MOVB 80 1(SP) :GET TRACK IN HIGHER BYTE

MOV (6P)+. JRHDST ; TRACK/SECTOR IN RHDST

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

CLR JRHCR *CYLINDER O

MOV J8REFOR, aR ! 'READ HEADER AND DATAR=72

CLR JSERFLGSY :CLEARR ERROR FLAG

JSR PC. J#COMHD 'READ HEADER AND DATA o
. IF THERE ARE READ ERRORS THEN
‘ECC WILL NOT BE CHECKED

SEG QOlcze
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036036
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Q3&.7C

005737
004737
022737
001401
104032

013746
Q42716
104032

304037
000000
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001401
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0000000000
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174000
01506e4

0s110e

Q4S4YEHY
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000000

MRCY1l 30(1046)
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015034

C15034

000001

6s:

ré ¥
8s:

33:

G1l0O

10-NOV-77 11:48 PRAGE 124
RERD ECC ENRBLED 1C

:#IF THE PROGRAM COMES SACK HERE WITHOUT ERROR PPINTOUTS
S#FROM THME “COMMD™ ROUTINE THAT MEANS SECTOR GAP

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

: #SYNC gvrs HAVE GONE BY AND SYNLS WERE CORRECTLY

#HE R RND DRTAR RARE TO _BE CHECKED.

iIN CHECKING READ DATR THE WRITE FROM BUFFER
#“WRFROM™ IS FILLED WITH EXPECTED DATR AND
iCOHPQRISONS RARE MADE

15T J8ERFLGS :ANY ERRORS ALREADY THERE

JSR PC . 8PUTREG :SAVE REGISTERS

CMP #DLK, I8ER] :ONLY DATA CHECK ERROR SHOULD BE SET

BEQ 68 ‘BRANCH IF YES

ERROR 32 %ERgIT ECC REGISTER SHOULD BE NON
SONLY 11 OF THE 32 BITS CAN BE SEEN
:IN THE PATERN REGISTER
:DCK SHOULD BE SET IN RHERI

MOV J8GECC),-(SP)  :GET PATTERN REGISTER

BIC 81749000 (SP) :KEEP ONLY 11 PITS

CMP (sp:+ dbkec2 :COMPARE PARTTERN REGISTER

BEQ 78 :BRANCH IF GOOD

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

JSR RO, 8ECORR GO0 _TO ECC CORRECTION PROCESS

WORD "EXPECTED POSITION REG. WHEN CORRECTION
115 COMPLETE

JSR PC,8PUTREG :SAVE REGISTERS

CHP #0LK'ECH, a¥ER] WITH ERRORS INSERTED IN BIT POSITION 21
:THRU 32 HARD ERROR BIT SHOULD SET

BEQ 9% :BRANCH IF GOOD

ERROR 36 'WITH ERROR INSERTED IN BIT POSITIIN 21 THRU
:32 ECH SHOULD SET

MOV SWRFROM, RO .GETTING REACY TO FILL EXPECTED DA'A

MGV 80'FMT22, (ROs+ :CYLINDER O

MOVB 80, -(SP) TN LOWER BYTE GET SECTOR

MOVB 80 1(SP) :GET TRACK IN HIGHER BYTE

MOV (SP)+ (RO + GET TRACK/SECTOR IN BUFFEFR

MOV 80, (RO)+ :KEYI IN BUFFER

MOV 80, (RO + ;KEY2 IN BUFFER

MOV 826, Rl :DATA WORD COUNTER

MOV 80, R2’ ‘DATA

ng pe (RO)+ 0879 INTO BUFFER

BNE 3s :BRANCH IF 256 NOT DONE

SEG 0122
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5038
5039

0
5041
5042
5043
5044
5045

03s17e

036200
036204

036210

036c34

C3t236

012737

00S0
0047

W

S~

004037

000207
104005

J00%ec”
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177?60 015232
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H10

10-NOV-77 11:48 PRAGE 125
RERD ECC ENRBLED !IC

:ONLY GOOD DRTR HRS BEEN PUT IN 'WRFROM’
; #®NOW THE INSERTED ERROR WILL BE PUT IN

MoV 8177760, JBWRFROM+ S22> ; INSERTED ERROR
CLR oSERFLGS :CLEAR ERROR FLAG
JSR PC,dsPUTREG ;SAVE REGISTERS

; *NOW RERD DATR BUFFER WILL BE CHECKED

JSR RO, 38COMPAR ; CHECK
WRFROM 600D BUFFER

REINTO 'TEST BUFFER

4+26¢ . ! NUMBER OF WORDS CHECKED

4s !RETURN POINT FOR ERROR HEAGER
c§ ‘RETURN POINT FOR ERROR DATA
ERROR Y READ NEXT ERROR

RTS PC ‘RETURN TO “COMPAR"

ERROR S ‘WORD NOS | YO 4 ARE

; HERDER WORDS
:g 10 26? ARE DATA WORDS
;FETURN TO “COMPRR™

SEG Qlev4
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Pl2

036242

036254
036260
036264

036272

036276
036304

036340

036344

036352
836360
036364
036370
036376
036402
036404

036406
036414
03e420

D3e424

036430
036434
336436
036440
03644y
0364SC

10-NOV-77

012706
012700

012701
005020

004737

012737
005037

005037

012737
012737

012777
012700
010077
012720

012720

11:09

CO1000

Qs4N4/70
000460

C4S7eH

177?727
0s047e
0S0466
0S 474
0S0460
QsQ4ee
050476
0S0S00

010000

000001
psegle
0Se01H
000400
047172

Clis17z

MACYL1l 30(1046)
TS6

015142

0s0470
0s0s02

056006
0se010

0Se046

156334

15€300

19:

cs:

3%:

I10

les

; RESET STRCK

; POINTER
; COUNTER
:CLEAR SIMULATED DISK RRER

; THIS IS USED TO SET GENERARL REGISTERS

:THIS IS AN ECC TEST

:CLEAR ERROR POSITION COUNTER
- TEMPORARY N-CODE COUNTER

. TEMPORARY HARD ERROR COUNTER

¢ LOW ORDER TO BE GENERATED

¢ HIGH ORDER TO BE GENERATED

EQR DATA ENVELOPE CLOCK COUNT

;EC
e
:CLEAR LEADING ZEROS CLOCK CGUNT

FOR DISKLESS USE ONLY

;FORMAT22=16BIT WORDS AND
;sCYLINDER O

; TRRCK=0, SECTOR=1
;KEY1=0

;KEYe=0

;256 DATA WORDS

;GO TO CALCULATE CRC

: 256 DRTA WORDS 4 MEADER WORDS
: THESE TWO INSTRUCTIONS GETS
:RADDR. OF WRFROM INTO RO RND
; BUS RDDRESS REGISTER
:FORMAT=16 BIT WORDS

; CYLINDER=0

; TRRCK=0, SECTOR=1, KEYS=0
:KEY1=0

KEY2=0

; COUNTER

;MOVE RALL ONES FOR DATA

;BRANCH IF DRTA NOT COMPLETE
; TRRCK=0 SECTOR=1

10-NOV-?7 11:48 PRGE
READ ECC ENRBLED 1C
MOV #STACK, SP
MOV #SECGAP, RO
MOV #304. Rl
CLR (RO)+
DEC Rl
BNE 18
JSR PC,CLDISK
: #THESE ARE FOR ECC TEST ONLY
MOV 8-1, INTSECC
CLR osPOSITI
MOV JUWNCODE , JUNCOUNT
MOV J8HARDER, a#HRD TMP
CLR 98GECC]
CLR JuGECC2
CLR JuDATENV
CLR J8ZCODE
:#THESE ARE TO BE SETUP
MOV #FMT22, JMWCYL
MOV 81, JBWSECTR
CLR JSUKEY]
CLR ABKEY2
MOV 8256 . , 98FNWORD
JSR RS, a#lRC
WCYL
GCRC
: #THESE ARE REGULAR SETUPS
MOV 8-260. , IRHUC
MOV sWRFROM, RO
MOV RO, JRHBA
MOV 8FMT22, (RO)+
MOV 8]. (RO)+
CLR (RO)+
CLR (RO)+
MOV 8256. RS
MOV 8-1, (RO+
DEC RS
ONE 33
MOV 81,3RHDST
MOY JWWRIFOR, 3K

:GET RERDY FOR WRITE HEMDER wNC
:ORTA WITH 62 IN RHCS!

EG Cl12S
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CSRJHBO,RPO4/S 6 DSKLS CTRLRZ  MACYL1 30(1046) 10-NOV-77 11:48 PRGE 127

CIRIHB.P12 10-NOV-77 11:09 \L-Y4 WRITE ECC TEST 2 SEGQ 2lek
5125 036500 00S037 0l1Si24 CLR JSERFLGS ;i CLEARR _ERROR FLAG
036504 012777 010000 1Sb2S4 MOV 9FMT22, JRHOF :FORMAT BIT=1 (16 BIT WORDS
036512 00S077 1S62S2 CLR dRHCA ;CYLINDER =0
036516 004737 0SS632 JSR PC, a8COMUHD iWRITE HERDER AND DATH

; #IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS

: #FROM_THE “COMWHD" ROUTINE THQT MEANS QL# HERDER ON DISK
:#]15 GOOD IE. ONLY DATR IS TO BE CHECKED TO SEE IF THEY ARE
:#ALL ONES AND WRITE DATA GAP AND TOLERANCE GAP TO SEE IF
:#THEY ARE ALL 2EROS

036522 005737 01SleM TS8T &8ERFLGS ;HAS ANY ERRORS OCCURED?
:IF WRITE ERROR OCCURS ECC 1S NOT CHECKED

; #®COMPARE SOF TWARE GENERATED ECC WITH THAT GENERRTED BY HARDWARE

036530 023737 050460 055566 cMpP J8GECC],JslECC; COHPQRE SOFTWARE £CC WITH HARDWARE ECC
036536 001402 BEQ bS ;BRANCH IF GOOD

036540 104031 ERROR 31 ;LOW ORD R ECC {N ERROR

C36S4e 00040S BR 4] :BRANCH YO CONTINUE

036544 (023737 0S0462 0SSS°C 6S$: CMP J8GECC2, JnlECCE; COHPRRE SOFTHQRE ECC WITH HAROWARE ECC
036552 001401 BEGQ 7% ; BRANCH IF GOOD

036554 104031 ERROR 3! ;HIGH ORDER ECC IN ERROR

C36556 ’S:

;#FILL “REINTO™ BUFFER WITH EXPECTED DRTA

oocunNUINUNNNNL L £ £ L £ £ £5 LuwWWwwwwiatswngin

nunanananuaananandnATnAnu L diuniddnunidicndnuua gcniunun g N A i unndnidinan
Bt Bea e Bt Bt e e e e e B B et Pt B B Pt Dt Be Pt Bt Bt B Bt bt Bt Pt 9 $0 b 2 s b Pt Pt Bt Pt Pt Pt ot e B e B e B P e bs Bt e s B e Pt b e e P
QWONCN LW~ OOV LWLV NN I W~V I LW~ O DM -0 L WM~ O DM -0

036570 004037 045702 JSR RO J8CLAREA :FILL REINTO BUFFER
036574 016264 EINTO : FROM
036576 017262 REINTO«(ESS.fE> 70
036600 177777 .WORD -1 :DATA
53 036602 013737 0SOM60 017264 MOV D8GECC], a8REINTO+<2S6. #2> ;FILL ECCl
64 036610 013737 0S0462 O0:!7266 MOV JaGECC2 QuREINTO+ (257 . %2> :FIL ECCE
65 036616 004037 045702 JSR RO, 98CLAREA sFILL REst
66 036622 017270 REINTO+ <258, #2> * FROM
&7 036be4 017324 REINTG+¢272. #2> 170
E 036626 000000 0 ‘DATR
&
; 036630 005037 015ia4 CLR J8ERFLGS :CLERR ERROR FLAG
17
; . #NOW COMPARE “DISK" BUFFER WITH “REINTQO"
76 036634 004037 046660 JSK RO, 98COMPAR - CHECK
77 036640 Olb2EY REINTO :GOOD BUFFER
78 036E42 DEYEEE DISK :TEST BUFFER
73 03ee44 000402 258. :NUMBER OF WORDS CHECKED
6C O036E4e O2EEEH 43 :RETURN POINT FOR £RROR EADER



BO,RPOY4 ‘S- &

0

ti

"
urtnaninnnininoninnuinn 1‘
OO0 HOODIMOOPDDOEODED I I
1IN LW~ O DN LW~ l.‘D

P2

036650 036660
036654 104007
036656 000207
036660 104010

03bbbe 000207

DSKLS CTRLRZ

MACY11 30(1046)
10 NOV-77 14-Y4

K10

O-NOvV-?7 11:48 PAGE 128
ITE

W ECC TEST 2

; SETURN POINT FOR ERROR DRTA
:READ ERROR 10 NEXT

:RETURN TO COMPARE

:WORD NOS 1 TO 256 ARE
'DATA WORDS

;HORD _NOS 257 AND 258

iARE ECC WHICH ARE CHECKED
;WORD NOS 259

;1S DATA GAP

:WORD_NOS 260 TO 273

{ARE TOLERANCE GAP

RTS PC :RETURN TO COMPARE

OR
OR

momun
DDA Do

R
S
R

— 0N
oo

EG Cle7
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0,RPOM'S b DSKLS CTRLR2 MACYIl 30(1046) 10-NOV-77 11:48 PRGE 129
P12 10-NOV-"7 11:09 157 WRITE ECC TEST 2

036666 012706 CO1000 MOV #STARCK, SP ;RESET STACK

: SETUP FOR WHAT IS TO BE RERD
HERDER CRC IS RESTORED FROM R SUBROUTINE

036700 012746 177777 MOV #-1, -(SP) :DATA_TO BE READ
036704 Cl27 000N00 MOV #256. ,RS : COUNTER
036710 012700 0S4566 MOV 801SK . RO 'STARY OF SIMULATED DISK DATA
036714 011620 18: MOV (SPY, tRO) + :MOVE IN DATA ON TO SIMULATED DISK
036716 00530S DEC RS : COUNT
036720 001375 BNE 13 : BRANCH gr 256 NOT COMPLETE
036722 005726 TST (SP)+ ‘UNDO -(SP
036724 02202C CMP (RO)+. (RO)+ :JUMP OVER THE TWO ECC WORDS
036726 012705 000C1? MOV 81S. RS -1 DATA GAP

: 14 TOLERANCE GAP
036732 005020 2¢: CLR (RO)+ :CLEAR DATA GAP, AND
036734 00530S DEC RS : TOLERANCE GAP
036736 00137 BNE 23 :BRANCH IF NOT COMPLETE
03&7+40 004737 051254 JSR PC,38FILLEC : INSERT THE TWO ECC WORDS ON THE CISK

:IN THE CORRECT PLACE

: #THESE ARE FOR ECC TEST ONLY
036744 012737 177777 015142 MOV JWTSECC :THIS 1S AN ECC TEST
036752 00S037 050472 CLR acpbsxrx :CLEAR ERROR POSITION COUNTER
G36756 013737 0SO0466 050470 MOV S8NCODE , J8NCOUNT' ~; TEMPORARY N-CODE COUNTER
036764 013737 060474 080502 MOV J8HARDER, 3sHADTMP ' : TEMPORARY HARD ERROR COUNTER
036772 005037 050460 CLR J8GECCI +€C¢ LOW ORDER TO BE GENERATED
036776 005037 080462 cL d8GECC2 {ECC HIGH ORDER TO BE GENERATED
037002 005037 050476 CLR J8DATENV :CLEAR DATA ENVELOPE CLOCK COUNT
037006 005037 050500 CLR 982CO0E :CLEAR LEADING ZEROS CLOCK COUNT
:#THESE ARE TO SETUP FOR DISKLESS USE ONLY

037012 012737 010000 052650 MOV BFMT22, 38CYL :16 BITS PER WORD

chxnoen 0, FORMAT 16 BITS
037020 112737 000000 052653 MOVB 80, 9#SECOTR+! TRACK O
037026 112737 000000 052652 MOVB 80, 9#SECOTR SECTOR 0
037034 012737 000000 052654 MOV 80, IWKEY1 xsvx 0
037042 012737 000000 052656 MOV 80’ 9SKEY2 KEY2=0
037050 012737 000400 052730 MOV oeéa , 94DAWORD no OF oarn WORDS
02706 DOS03? 052660 CLR X :THiIS IS A READ COMMAND
037062 004S37 087172 JSR RS, Q¥CRC :GO TO CALCULATE CR:
037066 0E2650 CYL
037070 0SHEE0 WCRC

:#THESE ARE REGULRR SETUPS



CZRJHBO,RPO4/5-6 DSKLS CTRLR2
10-NOV~-77 11:09

CZRIHB. P12

037136

037154
37160
37164

B37178
037202

337818

037212
037216
037222
037226
037230

037g<e
037254

004737
83252
112;46
15058

e’??

00s077

012?13
883947

883737

005737

18403

013746
Q4271
02263
001401
104032

012700

80c300
001370

04S764
67? 74

16264
000000

198033

010000

155626

015176

3k3450

BAESEY
015034

050460
74000
15064

000020
000002
000002

MRCY11 301046
Te0

188840

000001
155630

69%:

73:
156832 BS:
155524

M10

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

gss PC aoCLexngH“c : SETUP g;gERRL REGISTERS

ngv caé?ﬁf E?BkT NG RDDR s r 3523 BUFFER

MOVB 20, -(S : TN LOWER avrs GET SECTOR

n8va cg (sp) gsr TRACK IN HIGHER gvre

MOV P+ SRHOST RCK/S cr R IN RHDS

MOV nrnraé ORHOF BITS P R WO NHIB LT
EEEQUEE“EEC ?s T &8

cuccx
CLR JRHCA CYLINDER
MOV a:nsron arl :READ HEADER AND DATA=72

GER OBEESRo  RERBREADRR AKBCoars

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

;#1F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
: #FROM_THE “COMHD™ ROUTINE THAT MEANS SECTOR GAP,

| AEIRRTOPTICAQUE BB HVORRE £RRes EERERCBRREND

: 4DETECTED DATA ARE 10 BE CHECKE
*IE BEgCK RERO Ern THE uR??E Phon BUFFER
: #°WRFROM"™ WITH EXPECTED DRTR AND

iCOHPRRISONS RRE HQDE

1 MOl iOHREBERDY THeRe

18T JutR1 NO ERRORS SHOULD BE SET

BRfor 52 SUBTY 2ecMAeBTSIER ShouLo sk zERo

ONLY 11 OF THE 32 BITS CAN BE SEEN
: IN THE PRTERN REGISTER
:DCK SHOULD BE SET_IN RHERI

MOV dnGECC1, - (SP) :GET PATTERN REGISTER

BIC 8174000, (SP) {KEEP ONLY 11 BITS

CMP (SPi+,dbkeCe ; COMPARE PRTTERN REGISTER

BEQ 7% : BRANCH_IF ?

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

; #RDD 16 MAINTENANCE CLOCKS TO
: #BRING EBL DOWN

MOV co¥nrsn
BIS chLk aanna

BIC sMCLK | JRHMR :CLEAR CLOCK

DEC RO : COUNT

BNE 8% 'BRANCH IF 16 CLOCKS NOT DONE

SEG Cle9
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832l

037270
037274
037200

037342
037346

037352
037356
037360
037362
037364
037366
037372
037374
037376

037400

10400S

000207

015ee0
010000
000000
000000

0000G0
000000
000400
177277

015124
o4S4eY

046660

MRCY1l 30(1046)
T60

000001

39:

4s:
Gs:

N10O

10-NOV-77 11:48 PRGE 131l
READ ECC ENRBLED 2R

MOV SWRFROM, RO :GETTING REARDY TO FILL EXPECTED DATA
MOV 80'FMT22, (RD)+ ;CYLINDER O
MOVB ao -(SP) ;IN LOWER BYTE GET SECTOR
MOVB t(5P)  ;GET TRACK IN HIGHER BYTE
MOV (s¢)+ (RDY+ ;GET TRACK/SECTOR IN BUFFER
MOV ao (RO)+ :KEYL IN BUFFER
MOV (RO)+ :KEY2 IN BUFFER
MOV caés Rl ,onrn WORD COUNTER
MOV 8-1 R2 : DATA
MOV R2, (RO) + onrn INTO BUFFER
DEC R1 : COUNT
BNE 3$ 'BRANCH IF 256 NOT DONE
CLR JUERFLGS :CLEAR ERROR FLAG
ISR PC, 38PUTREG :SAVE REGISTERS
:NOW READ DATA BUFFER WILL BE CHECKED
JSR RO, 98COMPRR : CHECK
WRFROM :GOOD BUFFER
REINTO *TEST BUFFER
44256 . *NUMBER OF WORDS CHECKED
4s "RETURN POINT FOR ERROR HEADER
c$ 'RETURN POINT FOR ERROR DATA
ERROR 4 "READ NEXT ERROR
RTS PC :RETURN TO “conpnn"
ERROR & *WORD NOS 1 TO 4 ARE
Henosn WORDS
.s 7C 260 ARE DATA WORDS
RTS PC 'RETURN TO “COMPAR"

SEG 0130
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CZR

JHB.

S344
S34S
S346
S347
5348
5349
S350
8351

Pie

037404 C12706 (C0id00

037450
037482
037454

03745¢

037462
C37470
037474
037502
037510
037514
037520
037524

037530

012737
005037
013737
0137327
00503

0050
005037
00S037

012737
112737

112737
012737

0SH8S0

1777727
000400
DS4S66

000017

0S1254

177277
050472

Q47172

MACYI1 30(1046)
Te0

01S1ve

050470
0SCs0e

052650

0S2653
0SeeSe
0Se6S4
052656
0S2730

1S:

2s:

Bll

10-NOV-77 11:48 PAGE 132
RERD ECC ENRBLED 2R

MOV #STACK, SP ;RESET STARCK

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

MOV 8-l -csp) :DATA TO BE READ
MOV 8256. , : COUNTER
MOV 801SK ' RO :START OF SIMULATED DISK DATA
MOV (SP), IRO)+ nove IN DRTR ON TO SIMULATES DISK
DEC RS : COUNT
BNE 1§ ennncn IF 256 NOT COMPLETE
Ts7T (5P)+ UNDO -(SP)
CMP (RO)+, (RD)+ JUHP OVER THE TWO ECC WORDS
MOV #15., RS -x DATR GAP
: 14 TOLERANCE GAP
CLR (RO)+ ‘CLEAR DARTR GAP, AND
DEC RS : TOLERANCE GAP
BNE 23 !BRANCH IF NOT COMPLETE
JSR PC,d8FILLEC . INSERT ECC IN PROPER PLACE ON DISK

; #THESE RRE FOR ECC TEST ONLY

MOV 8- a.rsecc s THIS IS AN ECC TEST
CLR JsPOS] :CLEAR ERROR POSITION COUNTER
MOV a.ncogE aowcounr - TEMPORARY N-CODE COUNTER

MOV R, 3sHADTMP ' : TEMPORARY HARD ERROR COUNTER
CLR I8GECC] ,Ect OW ORDER TO BE GENERATED
CLR ancscca "ECC HIGH ORDER TO BE GENERATED
CLR SsDATENV "CLEAR DATA ENVELOPE CLOCK COUNT
CLR J#2CO0E :CLEAR LEADING ZEROS CLOCK COUNT

; #THESE RARE TO SETUP FOR DISKLESS USE ONLY

MOV BFMT22,d8CYL ;16 BITS PER WORD
:CYLINDER O, FORMAT 1& BITS
MovB 80, 39SECOTR+1 TRACK O

MOvB 80. J¥SECOTR SECTOR 0

MOV #0, d8KEY ! KEY1=0

MoV 80, ISKEY2 KEY2=0

MOV 02$6 , 3 8DRWORD NO OF DATA_WORDS

CLR ;THIS 1S A READ COMMANG
géf RS #8CRC :GO TO CALCULATE CRC
WCRC

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

SEG 0131
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CZRIMB. P12 10-NOV-?7 11:09 Tel READ ECC ENRBLED 2B SEG 0132
5400 :#THE POSITION OF THE ERROR CAN BE CHANGED BY CHANGING
s:ox : #THIS MOVE
gw 037610 012737 07?777 054570 MOV 877777 ,38D1SK+2 ;FORCE ERROR ON BIT NUMBER 32
5:83 sg ERROR POSITION REGISTER WILL SHOW
g:gg 0376ib Gl2737 000026 037772 MOV 822.,388% : INSERT POSITION REG.
L]
§:§§ :#®THESE ARE REGULAR SETUPS
S:il 037624 o?w;;; o;;7g: e ggc PC OICLDISK K e : SETUP GENERRL REE srengs
3413 83;232 12777 0le264 1§§16£ MOV .aé Nfo aﬂﬂen S?Sﬁr?ﬂ DHEQQ OF RERD BUFFER
S414 037644 112746 000000 MOVB G, - (SP} :IN LOWER BYTE GET SECTOR
S4iS 037650 112766 000000 000001 MOVB 80’ 1(SP) :GET TRACK IN HIGHER BYTE
S41b 037656 012677 155100 MOV (SP)+ IRHDST : TRACK/SECTOR IN RHDST
G417 037662 012777 010000 155076 MOV sFMT22, IRHOF 16 BITS PER WORD
5418 ggg SERESTION NOT INHIBIT
E419 nu C IS NOT GOING
5420 BE CHECKED
5421 037670 00S077 155074 CLR JRHCA k NEE 8
422 037706 013711 015176 MOV J#REFOR, 3R1 0 HEADER nuo onrn=7a
423 037712 005037 015124 C.R IRERFLGS CLEQR ennon
8424 037716 004737 052510 JSR PC, 98COMHD RERD HE
5425 }F TH?RE nng EREHERRORS THEN
E426 CC WILL NO CKED
2458
4
5429 . #]F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
§430 : #FROM THE *COMHD" ROUHé 5 THAT MEAN CTOR GAP,
£43] : #F IRST SYNC, HEADER ADER CRC, HEADER GAP AND’
5432 : #SYNC BYTE HAVE GONE BY AND SYNLS WERE CORRECTLY
€433 i #DETECYED
S434 : #HEARDER AND DATA ARE TO BE CHECKED.
E435 :2IN CHECKING RERD DATA THE WRITE FROM BUFFER
E43E ¥ lRFROM™ 1S FILLED WITH EXPECTED DARTA AND
5332 : #«COMPARISONS ARE MADE
S439 (037722 005737 015124 TST J8ERFLGS ;s ANY ERRORS RLRERDY THERE
S440 037730 004737 045464 JSR PC, 38PUTREG : SAVE REGISTER
Syl 037734 022737 100000 015034 CHP s0CK , I8ER] JONLY DATA cnscx ERROR SHOULD BE SET
442 037742 001401 BEQ 6$ :BRANCH IF YES
g::a 037744 104032 ERROR 32 %ERgIT ECC REGISTER SHOULD BE NON
E445 ONLY 11 OF THE 32 axrs CAN BE SEEN
CuYE N THE PATERN Rscx§
Eyy7 CK SHOULD BE SET N RHER1
€448 037746 013746 0SO460 68: MOV JNGECC], -(SP) ce PQTTERN REGIS
S4u49 037722 042716 174000 BIC #179000 (SP) 5 #* B 3
Eysg 03277 022637 (015064 CMP (sp)+ JkeCe c npnne PATTERN REGISTER
€4S 037762 001401 BEQ 78 'BRANCH IF GOOD
g:gg 037764 104032 ERROR 32 211 BITS OF THE 32 BIT ECC REGISTER INCORRECT
€4€4 (37766 004037 051102 78 JSR RO, 3#ECORR :GO TO ECC CORRECTION PROCESS

c4eL 27772 00002& es: ee. :EXPECTED POSITION REG. WHEN CORRECTIGN
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CZRIHB. P12 10-NOV-7?7 11:09 Tel READ ECC ENRBLED 2B SEG 0133
5456 : 1S COMPLETE
EuS?
2429
5460 oqooog 012700 815220 MOV #WRFROM, RO .cerrxnc RERDY TO FILL EXPECTED OATA
E46] 0400i2 O0le720 010000 MOV #0! rnraé (RO)+ ,CYLIN DER O
S462 040016 112746 000000 MOVB 20, - (SP ‘TN LOWER BYTE GET SECTOR
G463 040022 112766 000000 00000! MOVB $0’ 1(59) ;GET TRACK IN HIGHER BYTE
S464 040030 012620 MOV (SP)+ . (RO)+ ;GET TRACK/SECTOR IN BUFFER
S465 (040032 012720 000000 MOV 80, (RO)+ KEY1l IN aurren
S466 040036 012720 000000 MOV 80, (RO) + 'KEy2 IN BUFFER
S46- 040042 012701 000400 MOV 8256, ,R1 :DATA WORD COUNTER
468 040046 012702 177777 MOV 8-1,R2 :DATA
S469 040052 010220 3%: MOV Ra tRO)+ DQTR INTO BUFFER
S470 040084 005301 DEC : COUNT
2331 040086 001375 BNE 3s :BRANCH IF 256 NOT DONE
S473 . #ONLY GOOD DATA HARS BEEN PUT IN ’WRFROM’
g:;g ! #NOW THE INSERTED ERROR WILL BE PUT IN
S476 (40060 012737 077777 015232 MOV 877777, J8WRFROM+(5#2> . INSERTED ERROR
E477 040066 004737 04S464 JSR PC, 9sPUTREG snve RESISTERS
g:zg 040072 00S037 015124 CLR 3stRFLGS ZLEAR ERROR FLAG
'4
5480
E:Sé . #NOW READ DATA BUFFER WILL BE CHECKED
E483 040076 004037 046660 JSR RO, 3#COMPAR s CHECK
S4g4 Q40102 015220 WRFROM : GOOD BUFFER
5485 040104 016264 REINTO :TEST BUFFER
S48 040106 000404 44+256. INUMBER OF WORDS CHECKED
5487 040110 040116 4§ :RETURN POINT FOR ERROR HERDER
Syg8 0401l 040122 c§ RETURN POINT FOR ERROR DATA
S489 (040116 104004 4s: ERROR Y4 RERD NEXT ERROR
g480 (040120 0002067 RTS PC 'RETURN TO “COMPAR"
E4q] 040132 104005 1Y ERROR © *WORD NOS 1 TO 4 ARE
5492 : HERDER WORDS
§493 5 70 260 ARE DATR WORDS
€494 Q4Ci24 000207 RTS PC !RETURN TO “COMPAR"
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HB.#12

040130

040250

040254

040262
040270

040332

012706

005020
005305
001375

004737

012737

00S037

012737

112737
112737
012737
012737
012737
005037
004537
0seeso
05S4E50

Cc01000

122727
000400
0S4S66

000017

0S1254

177777
050472
050466
05047Y
050460
050462
050476

050500

010000
000000

047172

MACY11l 30(1046)
Tel

01S142

050470
050502

052650
052653

052730

19:

2s:
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10-NOV-77 11:48_PAGE 135
RERD ECC ENRBLED 2B

MOV #STARCK, SP ; RESET STACK

SETUP FOR WHAT IS TO BE RERD
HEADER CRC IS RESTORED FROM R SUBROUTINE

MOV #-1,-(SP) :DATR TO BE READ
MOV #256. ,RS : COUNTER
MOV #0ISK RO :START OF SIMULATED DISK DATA
MOV (SPY, tRO)+ :MOVE IN DRTA ON TO SIMULATED DISK
DEC RS : COUNT
BNE 15 'BRANCH IF 256 NOT COMPLETE
TST (5P)+ *UNDO -(SP)
CMP (RO)+, (RO)+ :JUMP OVER THE TWO ECC WORDS
MOV #15.,RS :1 DATR GAP
14 TOLERANCE GAP
CLR (RO) + !CLEAR DATA GAP, AND
DEC RS : TOLERANCE GAP
BNE 23 :BRANCH IF NOT COMPLETE
JSR PC,a8FILLEC : INSERT THE TWO ECC WORDS ON THE DISK

; IN THE CORRECT PLRCE
; #THESE RARE FOR ECC TEST ONLY

MOV #-1, a8TSECC :THIS IS AN ECC TEST
CLR anPOSITI ‘CLERR ERROR POSITION COUNTER
MOV S¥NCODE , J8NCOUNT' s TEMPORARY N-CODE COUNTER

Moy J#HARDER, 98HADTMP ' : TEMPORARY HARD ERROR COUNTER
CLR J#GECC] .€cf LOW ORDER TO BE GENERATED
CLR J#GECC2 {ECC HIGH URDER TQ BE GENERATED
CLR J8DATENY :CLERR DATR ENVELOPE CLOCK COuN"
CLR 382CO0E :CLEAR LERDING ZEROS CLOCK COUNT

; #THESE ARE TO SETUP FOR DISKLESS USE ONLY

MOV SFMT22, A8CYL :16 BITS PER WORD
!CYLINDER O, FORMAT 1& BITS

MOvVB 80, 38SECOTR+! ; TRACK O

MOVB 80, uSECOTR :SECTOR O
MOV 80’ Q8KEY | SKEY1=0
MOV 80, JIsKEY2 :KEY2=0
MOV 8286, , 980AWORD ;NG. OF DATA WORDS
CLR 28X ;THIS 1S A READ COMMAND
g?f RS, 38CRC :GO TO CALCULATE 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

SEQ 0134
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CZRIHB. P12 10-NOV-77 11:09 Te2 READ ECC ENRBLED 2C SEG 5135
gggg ;QTHIS MOVE
€664 (040334 012737 077757 0SH4S70 MOV 877757 ,38D1SK+2 ;FORCE ERROR ON BIT NUMBER 32 AND 21
gggg 150 ERROR POSITION REGISTER WILL SHOW
gggg 040342 012737 010040 040S16 MOV 84126., J88S ;INSERT POSITION REG.
§559
222? : #THESE ARE REGULAR SETUPS
562 040350 004737 0O4576M JSR PC, 38CLDISK :SETUP GENERQL REGISTERS
S563 040354 012777 177374 154366 MOV 8-256. -4, . JRHWC :266. DATA 4 HEADER WORDS
SSE4 040362 012777 016264 154362 MOV sREINTO, JRHBA  ;STARTING RDDRESS OF READ BUFFER
6565 (040370 112746 000000 MOVB 0, - (SP} :IN LOWER BYTE GET SECTOR
SS66 040374 112766 000000 000001 MOVB 20’ 1(5P) 'GET TRACK IN HIGHER BYTE
567 040402 012677 154354 MOV (SP)+, @ARHDST :TRACK/SECTOR IN RHDST
5568 040406 012777 010000 154352 MOV #FMT22, JRHOF : 16 BITS PER WORD
5569 :ECC CORRECTION NOT INHIBIT
S5: :BECAUSE ECC IS NOT GOING
6571 :T0 BE CHECKED
gg;g 040414 005077 154350 CLR DRHCA :CYLINDER O
5574
6575 Q4Co432 013711 015176 MOV JUREFOR, 9R1 :READ HERDER AND DATA=72
65576 040436 005037 015124 CLR JSERFLGS *CLERR ERROR FLAG
£577 040442 004737 052510 JSR PC, 28COMHD 'READ HEADER AND DATA
g57 :IF THERE ARE REARD ERRORS THEN
5579 "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,
S5B4 : #F IRST SYNC, MEADER, HEADER CRC, HERDER GAP AND'
5585 :#¥SYNC BYTE HAVE GONE BY AND SYNCS WERE CORRECTLY
5586 : #DETECTED
€587 :2HEADER AND DATA ARE TO BE CHECKED.
5588 '%IN CHECKING RERD DATA THE WRITE FROM BUFFER
5EB89 : #*WRFROM” 1S FILLED WITH EXPECTED DARTA AND
EEE? : #*COMPARISONS RRE MADE
592 QMOMNe 005737 015124 TST JEERFLGS :ANY ERRORS ALREADY THERE
5593 (OM04SY 009737 045464 J5R PC. 8PUTREG :SAVE REGISTERS
594 Q40460 022737 100000 015034 CHP 80CK, 98ER] :ONLY DATA CHECK ERROR SHOULD BE SET
695 Q40466 00140 BEQ 6% :BRANCH IF YES
gggg 040470 104032 ERROR 32 ggngxr Ecc REGISTER SHOULD BE NON
- /
€Cag :ONLY 11 OF THE 32 BITS CAN BE SEEN
€599 *IN THE PATERN REGISTER
SE00 :DCK SHOULD BE SET IN RHERI
S6G) 040472 013746 0S0460 6S: MOV D8GECC],-(SP)  'GET PATTERN REGISTER
Se02 040476 042716 179000 BIC $1749000 «SP) 'KEEP ONLY 11 BITS
Ee03 040502 022637 015064 CMP (SP)+, dkEC2 :COMPARE PATTERN REGISTER
€09 Q40S06 001401 BEG 78 :BRANCH IF GOOD
SeJc 040S10 104032 ERROR 32 ;11 BITS OF THE 32 BIT ECC REGISTER INCORRECT
=DJC
€EC7 0<40Slz 00027 0OEll02 73 ISR RO, A$ECORR GO TO ECC CORRECTION PROCESS
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CIRIHB. P12 10-NOV-77 11:09 Tee RERD ECC ENRBLED 2C
3 040516 000000 g8s: . WORD :EXPECTED POSITION REG. WHEN CORRECTION
§§?3 - 1S COMPLETE
ggié 040520 004737 0O4S4bM JSR PC.a8PUTREG :SAVE REGISTERS
5613
G614 0O40S24 022737 100100 015034 CMP 8DCK'ECH,a8ER]  ;WITH ERRORS INSERTED IN BIT POSITION 21
5615 :AND 32 HARD ERROR BIT SHOULD SET
S616 040532 0921401 BEQ Qg :BRANCH IF GOOD
Sel7 0Q4OS34 104036 ERROR 36 :WITH ERROR INSERTED IN BIT PGSITICN 2! THRU
5618 32 HCE SHOULD SET
5619
5620
8621
5622
5623 040536 93
Se24 (040550 012700 015220 MOV SWRFROM, RO GETTING RERDY TO FILL EXPECTED DRTA
5625 040554 012720 010000 MOV ao-rnraé (RO)+ chlnoe 0
626 040560 112746 000000 MOVB 80, - (SP 'IN LOWER BYTE GET SECTOR
Sees O40S64 112766 000000 0000C! MOVB 20’ I(SPJ :GET TRACK IN HIGHER BYTE
628 040572 012620 MOV (SP)+_ (RO)+ :GET TRACK/SECTOR IN BUFFER
5629 0405”4 012720 000000 MOV 80, (RO + 'KEY1 IN BUFFER
5630 040600 012720 000000 MOV 80, (RO)+ :KEY2 IN BUFFER
S631 040604 012701 000400 MOV 8286. R1 :DATA WORD COUNTER
5632 040610 012702 177777 MOV s-1_R2 :DATA
S633 040614 010220 3s: MGV Ra tRO)+ :DATAR INTO BUFFER
5e34 Cw0bBle 008301 DEC : COUNT
gggg 040620 001375 BNE 3s :BRANCH IF 256 NOT GONE
5637 . #ONLY GOOD DATA HRS BEEN PUT IN 'WRFROM’
gggg :#NOW THE INSERTED ERROR WILL BE PUT IN
Se40 040622 012737 077757 015232 MOV 877757, JMWRFROM+ <5#2> xmsenreo ERROR
Se4l O4063C 0049737 045464 JSR PC.asPUTREG :SAVE R ReAISTER
gg:g O40e34 005037 Q015124 CLR aoERFLcs :CLEAR ERROR anc
SE44
2232 . #NOW READ DATR BUFFER WILL BE CHECKED
SEe47 040640 004037 046660 JSR RO, J8COMPAR : CHECK
Ee48  O4064Y 015220 WRFROM : GOOD BUFFER
SE49  0406N6 016264 REINTO :TESY BUFFER
Ses0 040650 000404 44256 :NUMBER OF WORDS CHECKED
5651 040652 040660 4§ "RETURN POINT FOR ERROR HERDER
SeS2 040654 ON066Y S 'RETURN POINT FOR ERROR DATH
£6€3 040660 104004 4s: ERROR 4 :READ NEXT ERROR
ceS4 Q40662 000207 RTS PC :RETURN TO “COMPRR"
SeEc  QuWObbN 10400S cs: ERROR S ‘WORD NOS 1 TO 4 ARE
EECE :HEADER WORDS

SEL? iS5 T0 260 ARE DATA WORDS
StSe D<0eee 000207 RTS FL ;RETURN TC "COMPAR"

EG 2136
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READ ECC ENRBLED 2C

MOV #STACK, SP :RESET STACK

MOV #SECGAP, RO :POINTER

MO nsgu..al ;Eognasn

CcL (RO + !ELEAR SIMULATED CISK AREA

DEC R1

BNE 18

JSR PC,CLDISK s THIS IS USED TO SET GENERAL RESISTERS

:#THESE ARE FOR ECC TEST ONLY

MOV #-1. J8TSECC - TH]S 1S AN ECC TEST

CLR aoﬂoglr? ;CL&BR ERROR SSSIE?ON COUNTER

MOV S8NCODE , WNCOUNT’ ; TEMPORARY N-CODE COUNTER

MOV 8HARDER, 3#HADTMP ' . TEMPORARY HARD ERROR COUNTER

CLR S¥GECC] :EC¢ LOW ORDER TO BE GENERATED

CLR IBGECC? *ECC HIGH ORDER TO BE GENERATEL

CLR J8DATENY 'CLERR DATA ENVELOPE CLOCK COUNT

CLR 8ZCO0E :CLEAR LEADING ZEROS CLOCK COUNT

. #THESE ARE TO BE SETUP FOR DISKLESS USE ONLY

MOV SFMT22,38WCYL  ;FORMAT22=16BIT WORDS AND
:CYLINDER 0

MOV 81, I8WSECTR : TRARCK=0, SECTOR=1

CLR SSUKEY] TKEY1=0

CLR SSUKEY2 'KEY2=0

MOV 8256. , 98FNWORD ;256 DRTA WORDS

JSR RS, aulRC :GO TO CALCULARTE CRC

WweyL

GCRC

. #THESE ARE REGULRAR SETUPS

MOV #-260. , SRHWC :256 DATA WORDS 4 HEADER WORDS

MOV sWRFROM, RO :THESE TWO INSTRUCTIONS GETS

MOV RO, JRHBA *ADDR. OF WRFROM INTO RO AND
'BUS ADDRESS REGISTEN

MOV $FMT22, (RO)+ :FORMAT=16 BIT WORDS
;CYLINDER:g

MOV 81, (RO)+ :TRACK=0, SECTOR=1. KEYS=0

CLR (RO)+ ‘KEY1=

CLR (RO)+ 'KEY2=0

MOV #256. ,RS : COUNTER

ggg agasaé.lno,+ :MOVE ALL 52525 FOR DATA

BNE 33 :BRANCH IF DATA NOT COMPLETE

MOV 81, JRHOST : TRACK=0 SECTOR=!

MG Q8LRIFOR, AR .GET READY FOR WRITE HEADER RNC
‘CATA WITH 62 IN RHCS! :

[(y]
(o]
«
W
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10-NOV-77_ 11:48 PAGE 139
WRITE ECC TEST 3

CLR J8ERFLGS :CLEAR ERROR FLAG
153624 MOV SFMT22, ARHOF :FORMAT BIT=1 (16 BIT WORDS
CLR JRHCA :CYLINDER =0
JSR PC, 98COMWHD ‘WRITE HERDER AND DATA
:#IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
:2FROM THE *“COMWMD™ ROUTINE THAT MEANS ALL HERDER ON DISK
:#1S GOOD lE. ONLY DRTA IS TO BE CHECKED TQ SEE IF THEY ARE
:#ALL 52525 AND WRITE DATR GAP AND TOLERANCE GAP TO SEE IF
:#THEY ARE ALL ZEROS
ST J%ERFLGS :HAS ANY ERRORS OCCURED?
:IF WRITE ERROR OCCURS ECC IS NOT CHECKEC
: COMPARE SOFTWARE GENERATED ECC WITH THRT GENERATED BY HARDWARE
055566 CHP 8GECC], 98WECC1; COMPARE SOFTWARE ECC WITH HARDWARE ECC
BEG 68 :BRANCH IF GOOD
ERROR 31 :LOW ORDER ECC IN ERROR
8R 78 :BRANCH TO CONTINUE
05S5T0  6%: CMP J8GECC2, IBWECC2 ; COMPARE SOF TWARE ECC WITH HARDWRRE E£C:
BEG 7% :BRANCH IF GOOD
ERROR 31 :HIGH ORDER ECC IN ERROR
’9:
;#FILL "REINTO" BUFFER WITH EXPECTED DATA
JSR RO, 98CLAREA :FILL REINTO BUFFER
REINTO FROM
REINTO+¢255.#2> :10
.WORD  §252¢ :DATA
017264 MOV 98GECC], ISREINTO+<256. #2 ;€ ILL ECC]
017266 MOV INGECCE I8REINTO+< 257 . #2, -FILL ECL2
JSR RO, d8CLARER FILL RESt
REINTO+ 258. #2> : FROM
REINTO+<272. %2> *10
8} ;DRTA
CLR JRERFLGS .CLEAR ERROR FLAG
: #NOW COMPARE "DISK" BUFFER WITH “REINTO™
JSR RO, 38COMPAR - CHECK
REINTO : GOOD BUFFER
DISK :TEST BUFFER
258. :NUMBER OF WORDS CHECKED
43 'RETURN POINT FOR ERROR HERCER
c3 :RETURN POINT FOR ERROR DRTH

SEG T1zE
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J0=NOV-77 11:48 PAGE 140
WRITE ECC TEST 3

ERROR 7 iRERD ERROR 10 NEXT

RTS pPC ;RETURN TO COMPARE

ERRCR 10 ;WORD NOS | TO 256 ARE
;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

RS Ps !RETURN TG COMPARE

SEG Ci29
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IX

B.F12 10-NOV-77 11:08 WRITE ECC TEST 3 SEG D145
~g82
93 O9¥1316 012706 CO1000 MOV #STARCK, SP .RESET STACK
5786 - #SETUP FOR WHAT IS TO BE RERD
5787 : #HERDER CRC 1S RESTORED FROM A SUBROUTINE .
041330 012746 052525 MOV #5252S, - (SP) :DATA TO BE READ
041334 (12705 000400 MOV 8256. , RS :COUNTER
041340 012700 054566 MOV 8015k RO ‘START OF SIMULATED DISK DATA
O4i344 011620 18: MOV (SP), tRO)+ :MOVE IN DATA ON TO SIMULATED DISK
041346 (005305 DEC RE : COUNT
041350 001375 BNE 18 :BRANCH IF 256 NOT COMPLETE
041352 005726 7ST (SP)+ :UNDO -(SP)
041354 022020 CMP (RO)+, (RO)+ :JUMP OVER THE TWO ECC WORDS
041356 012705 000017 MOV 815. RS :1 DATA GAP
: 14 TOLERANCE GAP
041362 005020 2%: CLR (RO)+ :CLEAR DATA GAP, AND
041364 005305 DEC RS : TOLERANCE GRP
041366 001375 BNE 2% :BRANCH IF NOT COMPLETE
S803 041370 004737 051254 JSR PC,a8FILLEC : INSERT THE TWO ECC WORDS ON THE CISK
5804 :IN THE CORRECT PLACE
SB80E . #THESE ARE FOR ECC TEST ONLY
€808 041374 012737 177777 015142 MOV 8-1 INTSECC : THIS IS AN ECC TEST
S809 041402 00S037 050472 CLR JwPOSITI :CLERR ERROR POSITION COUNTER
S810 D4i406 013737 050466 050470 MOV 98NCODE, 98NCOUNT ' ~; TEMPORARY N-CODE COUNTER
SB11 OMI4IN 013737 050474 050502 MOV S8HARDER, J8HADTMP ' . TEMPORARY HARD ERROR COUNTER
S8l12 041422 005037 050460 CLR INGECC] :ECC LOW ORDER TQ BE GENERATED
3 041426 005037 050462 CLR SWGECC2 "ECC HIGH ORDER TQ BE GENERATED
4 041432 005037 050476 CLR O8DATENV :CLERR DATA ENVELOPE CLOCK COUNT
E 041436 005037 050500 CLR d82CODE :CLERR LEARDING ZEROS CLOCK COUNT
7
g :#THESE ARE TO SETUP FOR DISKLESS USE ONLY
0 C41442 012737 010000 052650 MOV 8FMT22, D8CYL :16 BITS PER WORD
1 :CYLINDER O, FORMAT 16 BITS
G822 OMIY50 112737 000000 052653 MOVB 80, 3%SECOTR+1  :TRACK O
5823 OM1456 112737 000000 052652 MOVB 80, J¥SECOTR :SECTOR O
824 04146+ 012737 000000 052654 MOV 80, #KEY] SKEY1=0
€825 0O41M72 012737 000000 0S26S6 MGV 80’ UKEY2 : KEY2=0
826 091500 (12737 000400 082730 MOV 8246. ,98DAWORD :NO. OF DARTA WORDS
€827 041506 00S037 052660 CLR J8X :THIS 1S A RERD COMMAND
€828 04iS12 004637 047172 JSR RS, 8CRC :GO TO CALCULATE CRC
£629 Q41516 O0£2650 cvL
0 O4if2C 084550 WCRC
é
3
g : #THESE ARE REGULAR SETUPS
[ -
7 041S22 004727 04E7eY JSR PC, 38CLDISK sSETUP GENERAL REGISTERS
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LZRJHB ple 10-NOV-?7 11.09 TeY READ ECC ENRBLED 3R

5838 0M1526 Cle77? 1?7374 153214 MOV 8-256.-4. ,dRHWC ;256. DATA 4 HEADER WORDS

§839 041534 012777 0Ole2ed 183210 MOV sREINTO, 9RHBA srnnr:nc ADDRESS OF Rsno BUFFER

S840 Q41842 112746 000000 MOVE %G, - (5P} WER BYTE GET SECTOR

€841 0OM1546 112766 000000 000001 MOVB 20’ 1(59) $5 ncx N HIGHER BYTE

S842 041854 012677 153202 MOV (SP)+ QRHOST ACK/SECTOR IN RHDS

€843 01560 012777 010000 153200 MOV sFMT22, aRHOF ; 16'BITS PER WORD °

SeYY :ECC CORRECTION NOT INHIBIT

S84S :BECAUSE ECC IS NOT GOING

5846 170 BE CHECKED

gg:g 041566 DOS077 153176 CLR JRHCA :CYLINDER O

5849

€850 041604 013711 015176 MOV J8REFOR, 3R1 RERD HERDER nno DATA=72

6851 041610 005037 015124 CLR S8ERFLGS CLEAR ERROR F

€882 O0O4lbl4 004737 082510 JSR PC, 38COMHD Reno HERDER nno DATK

£853 :IF THERE RRE READ ER%ORS THEN

SHSY 'ECC WILL NOT BE CHECKED

2028

£857 :#]F THE PROGRAM COMES BACK HERE WITHOUT ERROR pnxn*ouws

5858 :#FROM THE “~COMMD“ ROUTINE THAT MEANS SECTOR G

5859 :#F IRST SYNC, HERDER, HERDER CRC, HEADER GRP nno

5860 ! xSYNC BYTE HAVE GONE BY AND SYNES WERE CORRECTL v

5861 .osvscrso

5862 *HERDER AND DATA ARE TO BE CHECKED.

5863 -xu CHECKING READ DATA THE WRITE FROM BUFFER

c864 *#“WRFROM™ IS FILLED WITH EXPECTED DATA AND

gggg : sCOMPRRISONS ARE MACDE

5867 0OM1620 005737 015124 157 JSERFLGS :ANY ERRORS ALRERDY THERE

6868 041626 004737 045464 JSR PC, 98PUTREG 'SAVE REGISTERS

6869 041632 005737 015034 I57 SstR] :NO ERRORS SHOULD BE SET

S870 041636 001401 BEQ 6 ennncn IF NO ERRORS SET

G871 O41640 104032 ERROR 32 132 BIT ECC REGISTER SHOULD BE ZERO

5872 ONLY 11 OF THE 32 B8ITS CAN BE SEEN

€673 :IN THE PATERN REGISTER

5874 :0CK SHOULD BE -~T_IN RHER1

5875 (041642 013746 0S0460 6%: MOV J8GECCL.-(SP)  :GET PATTERN REGISTER

S876 O4lb4e 042716 1749000 Bl #1749000. (SP) ‘KEEP ONLY 11 BITS

5877 041652 028637 015064 CMP (SP)+,aUEC2 : COMPRRE PATTERN REGISTER

€878 041656 001401 BEG 73 :BRANCH IF GOOD

gggg O4166C 104032 ERROR 32 11 BITS OF TRE 32 BIT ECC REGISTER INCORRECT

S881

5882

€883

€8y :#ADD 16 MAINTENANCE CLOCKS TO

gees :%BRING EBL DOWN

seé? O41662 012700 000020 78: MOV $16. RO s COUNTER

€888 04166k 052777 000002 153102 8S: BIS sMCLK, JRHMR :SET CLOCk

5869 041674 04277 000002 153074 BIC sMCLK , 9RHMR : CLERR CLOCK

5890 0O~1702 00S300 OeC RO : COUNT

5891 041704 001370 BNE 8¢ 'BRANCH IF 16 CLOCKS NGT DONE

€892 041720 012700 015223 MOV SWRFROM, RO :GETTING READY TO FILL EXPECTEC DATA

€893 041724 0i2720 010000 MO 80!FMT22. (RO)+ :CYLINDER 0

un
[R)
3
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C2RIHB. P12 10-NOV-77 11:09 TeN READ ECC ENABLED 3R SEG 0142
5894 Q41730 112746 00000C MOVB co -(SP) xn LOWER svrs GET SECTOR
95 041734 1127 000000 000001 MOVB 1(SP) T TRACK ?AEHER 8 F
gsg& 17242 i 9 MOV b)+ (RO)+ T TRR K/ FE UFFER
17994 000000 MOV L (RO
5898 041750 012720 000000 MOV uo (RO)+ sta IN eurrzn
6899 041754 012701 000400 MOV #256. Rl ‘DATA WORD COUNTER
5300 041760 012702 052525 MOV 852524 R2 ‘DATA
5901 041764 oxogeo 3s: MOV R2, (ROY+ oqrn INTO BUFFER
§902 041766 005301 DEC RI COUNT
§903 041770 00137S BNE k] apnncn IF ass NOT DONE
6904 04i7?72 005037 015124 CLR JSERFLGS :CLEAR ERROR FLAG
gggg 041776 004737 O4G46M JSR PC, 3#PUTREG : SAVE nscxsvzns
2385 . #NOW READ DATA BUFFER WILL BE CHECKED
€909 042002 004037 046660 JSR RO, J8COMPAR cuzcx
9510 O4200u¢ 015220 WRFROM ? UFFER
sexé 43812 0]6264 REINTO
§41 43012 000404 44256, NUHBE OF WORDS CHECKED
5913 042014 042022 4$ :RETURN POINT FOR ERROR HEADER
E§9i4 (042016 042026 3 :RETURN POINT FOR ERROR DATA
5915 (042022 104004 4s: Ennon Y : READ NEXT ERROR
£391& 042024 000207 15 PC i RETURN TO conpnn"
5917 0O420ee 10400S c$: ERROR & WORD NOS 1 TO 4 RRE
€418 HEROER WORDS
8353 :5 TO 260 RARE DATA WORDS

042030 0002907 RTS PC :RETURN TO “COMPAR"
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10-NOV-77 11:48_ PRGE 144
RERD ECC ENRBLED 3A
MoV 8STARCK, SP ;RESET STACK

; #SETUP FOR WHAT IS 10 BE READ
; ®HEADER CRC IS RESTORED FROM R SUBROUTINE

MOV 852525, -(SP)  ;DATA TO BE RERD
MOV #256. , RS : COUNTER
MOV #0ISK RO 'START OF SIMULATED DISK DATA
MOV (SPY, LRO) + novs IN DRTA ON TO SIMULATED DISK
DEC RS : COUNT
BNE 3 :BRANCH IF ess NOT COMPLETE
TST (5P)+ :UNDO -(SP
CMP (RO)+, (RO)+ : JUMP ovzn THE TWO ECC WORDS
MOV #1S.," RS -1 DATA GAP

: 14 TOLERANCE GAP
CLR (RO)+ :CLEAR DATA cnp AND
DEC RS : TOLERANCE GRP
BNE 28 :BRANCH IF NOT COMPLETE
JSR PC,38FILLEC : INSERT ECC IN PROPER PLACE ON DISK
: #THESE ARE FOR ECC TEST ONLY
MOV 8-1,38TSECC :THIS IS AN ECC TEST
CLR JwPOSITI 'CLERR ERROR POSITION COUNTER
MOV d8NCODE , 38NCOUNT’ ; TEMPORARY N-CODE COUNTER
MOV JSHARDER asHADTMP ' : TEMPORARY HARD ERROR COUNTER
CLR 98GECC] Ect LOW onosn TO BE GENERATED
CLR I8GECC2 "ECC HIGH ORDER TO BE GENERATED
CLR JSDATENY :CLEAR DATA ENVELOPE CLSCK COUNT
CLR J82CODE CLERR LERDING ZEROS CLOCK COUNT
. #THESE ARE TO SETUP FOR DISKLESS USE ONLY
MOV SFMT22, 8CYL 16 BITS PER WORD

:CYLINDER G, FORMAT 16 BITS
MOVB 80, IWSECOTR+1  :TRACK O
MOVB 80, 38SECOTR *SECTOR O
MOV 80, J8KEY ] KEY1=0
MOV 80’ ANKEY2 IKEY2=0
MOV uBSs , 98D0AWORD  ;NO. OF onrn WORDS
CLR J8X :THIS IS R READ COMMAND
g5E RS, 28CRC :GO 0 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

lTHIS MOVE

SEG CI43
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CIRIMB. P12
5977
6378
€979 Quea40
980 (QM224M
5981 042246
5982 Q42252
€983 Q42266
5984
€985
5986
§987 Q2264
5989
5989
5930
§99]
5992 (42272
€993 (QN2276
€994 Q42304
699 (M2312
5§99 (42316
5397 Q42324
5998 (42330
5939
6000
6001
6002 0%2336
6003
6004
600S 042354
6006 042360
6007 042364
6008
6009
6019
6011
6012
6013
6014
6015
6016
6017
018
6019
6020
6021
E022 042370
6023 02376
p024 QU402
6025 04en10
8026 042412
6027
£0es
6029
£03C
5031 o424
8032 D4e4ee

00S737
004737
022737
001401
104032

0555790
Q77777

100000
0SSS70

010026

0S0460
174000

MACY11

055570

042440

182444
152440

000001
182430

C15034

30(1046)
TBS

ES:

Ble

10-NQV-77 11:48_ PRGE ]4S
RCARD ECC ENRBLED 38

; #THIS CHANGES THE LAST BIT OF THE ECC

MOV JBWECC2,-(SP)  ;GET LAST ESC
0 (SP) : INVERT RLL BITS OF WECC2

COM

BIC #1C 100000, (SP) ;KEEP aér 16

BIC 8100000, 9bu€CC2 :CLEAR BIT 16 IN ECC

81S (SP)+, QBWECCZ  :THIS WILL SET BIT 16 IF IT WwAS O
:OR WILL SET NOTHING IF 1T WAS A |

MoV s4118.,998$ ; INSERT PCSITION REG.

; #THESE ARE REGULAR SETUPS

JSR PC, 28CLDISK s SETUP GENERAL REGISTERS
MOV 8-2SS. -4, JRHWC ;256. DATA 4 HEADER WORDS
MOV SsREINTO,dRHBA  ;STARTING RDDRESS OF RERD BUFFER
MOVE 0, -(SP)  :IN LOWER BYTE GET SECTOR
MOVB 80 1(8PY  :GET TRACK IN HIGHER BYTE
MOV (SP)+, SRHOST ;TRACK/SECTOR IN RHDST
MOV sFMT22, IRHOF ;16 BITS PER WORD
:ECC CORRECTION NOT INMIBIT
'BECAUSE ECC IS NOT GOING
:70 BE CHECKED
CLR JRHCA :CYLINDER O
MOV J8REFOR, dR1 :READ HERDER AND DATA=72
CLR INERFLGS 'CLERR ERROR FLRG
ISR PC, 38COMHD ‘RERD HERDER AND DATA

; IF THERE RR%
;ECC WILL NOT BE CHECKED

;#IF THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS

I #FROM THE “COMHD™ ROU.INE THAT MEANS SECTOR GAP,
: #F IRGT SYNC, HMERDER, HEARDER CRC, HERDER GRAP AND
;;3E¥EC$EBE HAVE GONE BY AND SYNLS WERE CORRECTLY
;I

: sHERDER AND DARTA ARE TO BE CHECKED.

‘#IN CHECKING READ DATA THE WRITE FROM BUFFER

' #*LRFROM” 1S FILLED WITH EXPECTED DATR AND

: #COMPARISONS ARE MADE

15T JSERFLGS :ANY ERRCRS ALRERDY THERE

JSR PC, 38PUTREG :SAVE REGISTERS

CHP 80K, I8ERI !ONLY DATA CHECK ERROR SHOULD BE SET

8EQ X 'BRANCH IF YES

ERROR 32 ;ggngxr ECC REGISTER SHOULD BE NON
]
'ONLY 1 OF TWE 32 BITS CAN BE SEEN
:IN THE PRTERN REGISTER
:OCK SHOULD BE SET IN RHER1

MOV INGECCL,-(SP;  GET PATTERN REGISTER

Bic 174000, «SP} !KEEP ONLY 11 BITS

RERD ERRORS THEN

SEG Oli44
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6033
6034
603S
6036
bU3T
6038

o4242Y
042430
042432

Qu243y
042440

Quausy

gusagd

Q42470
Q42475
042500
Q4S04
Q42510
Q42S1M
Q4ase

0
Q42See
o4ese4

Q42526
o4asce

O<2Se4

6 NSKLS CTRLRe
10-NOV-77 11:09

0eeb37
001401
104032

27G0

DSDOOODO’—'—OD
OO v 0= bt 4t he e Pe e
»—-mommmmymm
wgm \13\3\) NNN
A-SREYEBE RS

10400¢

00007

015064

0silioe

015220

BAB883

000000
000000

0Se2ses

Q45464
015124

O46EED

MACY11 30(1046)
T6S

00000!

93

3s:

4§:
cs:

Cl2

10-NOV-7? 11:48 PRGE 146
READ ECC ENABLED 3B
CMP (SP)+, INEC2 : COMPARE PRTTERN REGISTER
BEQ 78 :BRANCH 1IF GOOD
ERROR 32 ;11 BITS OF THE 32 BIT ECC REGISTER INCORRECT
JSR RO, 38ECORR :GO TO ECC CORRECTION PROCESS
4118. :EXPECTED POSITION REG. WHEN CORRECTION
:1S COMPLETE

MOV SWRFROM, RO <GETTING READY TO FILL EXPECTED DATA
MOV o8'rn75§ (RO)+ YLINBEE B
MOVB ‘INTLO YTE GET SECTOR
MOVB #0. 1(SP) :GET TRACK IN HIGHER BYTE
MOV (S5)+_ (RO)+ :GET TRACK/SECTOR IN BUFFER
MOV 20, (RO)+ 'KEY! IN BUFFER
MOV 80 (RO)+ ;KEYE IN BUFFER
MOV 2256. ,R1 ‘DATA WORD COUNTER
MOV 852625 R2 :DATA
MOV R2, (RO + onTn INTO BUFFER
DEC RI : COUNT
BNE 38 :BRANCH IF 256 NOT DONE

; ®ONLY _GOOD DATR HAS BEEN PUT IN ’WRFROM’
;#NOW THE INSERTED ERROR WILL BE PUT IN
; #BUT INSERTED ERROR IS IN ECC SO DATA IS NOT WRONG

ISR PC, d8PUTREG : SAVE REGISTERS
CLR IstRFLGS :CLEAR ERROR FLAG

; #NOW RERD DRTA BUFFER WILL BE CHECKED

JSR RO, d8COMPAR
WRFROM GOOD BUFFER
REINTO i TEST BUFFER
4+256. NUHBE WORDS CHECKED
b ) ;RETURN POINT FOR ERROR HERDER
S$ RETURN POINT FOR ERROR DRTA
RROR 4 R AD_NEXT ERROR
TS PC RETURN TO “COHPRR"
ERROR 5 NORD NOS | TO 4 RRE
HEQ ER WOR BE
iS5 2b0 ARE DATA WORDS
RTS PC RETURN TO "COMPRR™

SEG O14s
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CZRIHB. P12 10-NOV-?7 11:09 65 RERD ECC ENRBLED 3B SEG CI4E
6080
6081 02570 012706 C£01000 MOV #STA™K, SP :RESET STACK
5055
6084 . #SETUP FOR WHAT IS TO BE READ
2832 : *HEADER CRC 1S RESTORED FROM A SUBRNUTINE
6087 04 012746 052525 MOV #52525, - (SP) :DATA TO BE READ
6088 042606 012705 000400 MOV 8256 . , RS : COUNTER
6089 0Qu2ble 012700 0S4S66 MOV #01SK ' RO :START OF SIMULATED DISK DATA
6030 042616 011620 18: MOV (SP), LRO)+ :MOVE IN DATR ON TO SIMULATED DISK
6891 o 2 00?39§ ggc Ts ‘SSESEH F 256 NOT COMPLETE
sogg 3:5%34 Sgs;es 1S (gp)+ :UNDO -(SP)
6094 042626 020 CMP (ROY+, (RO) + :JUMP OVER THE TWO ECC WORDS
6095 (42630 012705 000017 MOV s15.," RS 1 DATA GAP
6096 14 TOLERANCE GAF
6097 042634 005020 2s: CLR (RO)+ :CLERR DATR GAP, AND
6098 042636 005305 DEC RS :TOLERANCE GAP
2933 O42640 001375 BNE 28 'BRANCH IF NOT COMPLETE
6101
6132 042642 004737 051254 JSR PC,asFILLEC : INSERT THE TWO ECC WORCS ON THE DISK
2%83 :IN THE CORRECT PLRCE
2%82 : #THESE ARE FOR ECC TEST ONLY
6107 0DN26M6 012737 17?777 015142 MOV 8-1 TSECC :THIS IS AN ECC TEST
65108 042654 005037 050472 CLR awP. LITI ;CL;QR RROR PCSITION COUNTER
6109 042660 013737 050466 0SO0470 MOV 98NCODE , 98NCOUNT' ; FEMPORARY N-CODE COUNTER
5110 DO42666 013737 050474 050502 MOV JSHARDER, 3sHRDTMP ' . TEMPORARY HARD ERROR COUNTER
6111 02674 00S037 050460 CLR INGECC] :ECC LOW ORDER TO BE GENERATED
112 042700 005037 050462 CLR 98GECC2 :ECC HIGH ORDER TQ BE GENERATED
6113 (42704 005037 050476 CLR J8DATENV :CLEARR DATA ENVELOPE CLOCK COUNT
Eiig 042710 005037 050500 CLR d#2CODE :CLEAR LERDING ZEROS CLOCK COUNT
Bllb
giig .#THESE ARE TO SETUP FOR DISKLESS USE ONLY
6119 042714 0i2737 010000 0S2650 MOV sFMT22, ANCYL .16 BITS PER WORD
£120 ;CYLINDER O, FORMAT 16 BITS
6l2]l Q42722 112737 000000 052653 MOVB #0,JWSECOTR+]1  :TRACK O
g£122 042730 112737 000000 052652 MOVB #0’ 28SECOTR :SECTOR O
£123 042736 012737 000000 052654 MOV 80, QUKEY] *KEY1=0
£i24 0D42744 012737 000000 052656 MOV 80’ ISKEY2 'KEY2=0
€125 042782 012737 000400 052730 MOV 8286, , 98DRWORD :NO. OF DATA WORDS
£126 042760 005037 0S2660 CLR JuX :THIS IS A READ COMMAND
£127 042764 004537 087172 JSR RS, a8CRC :GO TO CALCULATE CRC
€128 042770 0S2650 cyL
&£129 Q42772 0SN550 WCRC
€130
£132 :#THIS IS TO INSERT ERROR
£123 . #THE DISK DATA IS IN LOCATION STARTING FROM 'DISK’
E;g: iTH%SnglgION OF THE ERROR CAN BE CHANGED BY CHRNGING
s 2 ,ITH \%
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HBO, RPO4-/5/6 DSKLS CTRLR2 MACYLll 30(1046) _10-NOV-77 11:48_ PAGE 148
HB.P12 10-NOV-77 11:08 Teb RERD ECC ENARBLED 3C SEG Q197
042774 012737 152652 0S4e32 MOv .152652,30015K+Hﬂiéﬂaggg sﬁggERITgPOSITION 2396 THRU 304
043032 012737 082532 0S4N834 MoV #52532, ¥DISK+46 ; INSERT ERROR IN POSITION 305 THRU 308
; IN WORD NUMBER 20
043010 012737 010040 043164 MOV 84128.,d48S ; INSERT POSITION REG.

; #*THESE ARE REGULRR SETUPS

043016 004737 0MS764 JSR PC,a8CLDISK :SETUP GENERAL REGISTERS
043022 012777 177374 151720 MOV 8-266, -4, . SRHWC :256. DATA 4 HEADER WORDS
043030 012777 Ole2e4 151714 MOV SREINTO,dRHBA  :STARTING RADDRESS OF READ BUFFER
043036 112746 000000 MOVB 80, - (SP) :IN LOWER BYTE GET SECTOR
043042 112766 00000C 000001 MOVB %0 1(S5P) :GET TRACK IN HIGHER BYTE
043050 012677 151706 MOV (SP)+. QRHDST :TRACK/SECTOR IN RHDST
043054 012777 010000 151704 MOV #FMT22, JRHOF :16 BITS PER WORD
:ECC CORRECTION NOT INHIBIT
:BECAUSE ECC IS NOT GOING
:70 BE CHECKED
043062 00S077 151702 CLR JRHCA :CYLINDER O
043100 3711 015176 MOV S8REFOR, JR1 :READ REARDER AND DRTR=72
043104 005037 015124 CLR JMERFLGS :CLERR ERROR FLAG
0431:0 004737 0525i0 JSR PC, 38COMHD :REFD HERDER AND D

RTA
; IF THERE ARE RERD ERRORS THEN
;ECC WILL NOT BE CHECKED

-#]F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTOUTS
: #FROM_THE “COMHD® ROUTINE THAT MEANS SECTOR GAP,

: s FIRST SYNC, HEADER, HEADER CRC, HEADER GHF AND
;*gg¢gcgzgs HAVE GONE BY AND SYNES WERE CORRECTLY

;!

: #HERDER AND DATA ARE TO BE CHECKED.

:%#IN CHECKING READ DATA THE WRITE FROM BUFFER

P2 WRFROM” IS FILLED WITH EXPECTED DATA AND

: #COMPARISONS ARE MADE

LGN~ OO0 NV £ WU—- 00D NN LW~ OWm-ICN L WNN—O DM~ )g

043114 005737 Q15124 TST IBERFLGS ; ANY ERRORS RALRERDY THERE
7S 043122 004737 0O4S4eY JSR PC,d8PUTREG ; SAVE REGISTERS
76 043126 022737 100000 015034 cMP #0CK, I8ER] ;ONLY DRTA CHECK ERROR SHOULD BE SET
77 043134 00140l BEQ b$ ; BRANCH IF YES
;g 043136 104032 ERROR 32 ;%ERSIT ECC REGISTER SHOULD BE NON
80 ;ONLY 11 OF THE 32 BITS CRAN BE SEEN
8l ; IN THE PATERN REGISTER
ee ;DCK SHOULD BE SET IN RHER!
82 043140 013746 050460 6S: MOV J8GECC1,~(SP; ;GET PATTERN REGISTER
84 043144 042716 174000 BIC 8174000, (SP) :KEEP ONLY 11 BITS
8S 043150 022637 015064 CMP (SP)+, dkeC2 ; COMPARE PATTERN REGISTER
86 043154 00140} BEQ 78 ; BRANCH _IF GOOD - -
gg Q42186 104032 ERROR 32 ;11 BITS OF THE 32 BIT ECC REGISTER INCCRRECT
89 (43160 004037 0S1iCe 7%: JSR RO, JSECCRR ;GO _TO ECC CORRECTION PROCESS
gg 0<42ied 000000 8s: .WORC :%éPEB;EEEﬁgbITION REG. WHEN CORRECTION
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Fl2

10-NOV-77 11:48 PAGE 149
RERD ECC ENRBLED 3C SEG C14E
JSR P, J#PUTREG :SAVE REGISTERS
CMP sOCK'ECH,a8ER]1 :WITH ERRORS INSERTED IN BIT PGSITICN 21
"THRU 32 Hnno ERROP BIT SHOULD GET

BEQ 9% 'BRANH IF G

ERROR 36 ‘WITH ERROR Inssnrso IN BIT POSITION 21 THRU
132 HCE SHOULD S

MOV SWRFROM, RO ;csrrruc RERDY TO FILL EXPECTED DATA

MOV #0'FMT22, (RO)+ :CYLINDER

MOVB 80, - (SP) : IN LOWER BYTE GET SECTOR

MOVB 80’ 1(SP) :GET TRACK IN HIGHER BYTE

MOV (SPY+_ (RD)+ :GET TRACK/SECTOR IN BUFFER

MOV 80, (RO)+ :KEY1 IN BUFFER

MOV 20’ (RO)+ :KEY2 IN BUFFER

MOV #2%6. R1 :DATA WORD COUNTER

MOV 852524 R2 :DATA

MOV R2, (RO} + :DATA INTO BUFFER

DEC R] s COUNT

BNE 33 :BRANCH IF 256 NOT DONE

:#0NLY _GOOD DRTA HAS BEEN PUT IN 'WRFROM®
; #*NOW THE INSERTED ERROR WILL BE PUT IN

MOV £152652, aaunrnon+5q INSERT ERROR IN POSITION 296 THRU 30M
N'WORD NUMBER 19 IN DATA
MOV 852532, aouRrRon+$s INSERT ERROR IN POSITION 305 THRU 308
IN WORD NUMBER 20 IN DATA
JSR PC.J8PUTREG :SAVE REGISTERS
CLR O8tRFLGS :CLEAR ERROR FLRG
: #NOW READ DATA BUFFER WILL BE CHECKED
JSR RO, 28COMPAR : CHECK
WRFROM :GOOD BUFFER
REINTO 'TEST BUFFER
44256, 'NUMBER OF WORDS CHECKED
4§ 'RETURN POINT FOR ERROR HEADER
c$ ‘RETURN POINT FOR ERROR DATA
ERROR 4 ;READ NEXT ERROR
RTS PC 'RETURN TO ° conpqn"
ERROR & “WORD NOS 1 TO 4 ARE
'HERDER WORDS
'S TO 260 ARE DATA WORCS
RTS PC 'RETURN TO *“COMPAR"
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Q43346 012706 CO1000

043360
Q43364
043370
Q43374

Q43404
043406

Q43412
043414
043416

043420

g4 2424
043432
043436
04344y
043452
O4345E
0423462
043466

Q43c4e
043550

005020
00S30S
00137

oo4737

012737
00S037
Q13737
013737
005037
005037
005037
00s037

0S2s5es
000400
054566

000017

0S12s4

172777
0sQo47e

0S0476
0S0s500

010000
000000

047172

MRCYL11l 3

0iS142

0S0470
0S0s0e

052650
052653

052730

(1l
b6

19:

cs:

046)

10-
RERD

MOV

NOV-
EC

Gle

77 11:48 PAGE
C ENRBLED 3C

#STACK, SP

180

;RESET STACK

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

MOV
MOV
MOV
MOV
DEC
BNE
TST
CcMP
MoV

CLR
DEC
BNE

JSR

;iTHESE

MOV
CLR
MOV
MOV
CLR
CLR
CLR
CLR

;2 THESE
MOV

MOVB
MOovVB
MOV
MOV
MOY
CLR
JSR
CyL
WCRC

852525, - (SP)
#256. , RS

ISK RO

P) lRO)+

—

RO)+

.ﬁ’\‘-.m’-\.

s

(@] lnCTU
+ - ++

B0 — DNBNNO

Do~

PC,asFILLEC

;DATA _TO BE RERD

; COUNTER

;START OF SIMULATED DISK DATA
:MOVE IN DATA ON TO SIMULATEC DISK

: COUNT
:BRANCH IF 256 NOT COMPLETE

;UNDQ -(5P)

JUHP OVER THE TWO ECC WORDS
1 DATA GAP

IH TOLERANCE GRARP

:CLEAR DATA GAP, AND

; TOLERANCE GAP

{BRANCH IF NOT COMPLETE

; INSERT THE TWO ECC WORDS ON THE DISk
: IN THE CORRECT PLACE

RRE FOR ECC TEST ONLY

1, a8TSECC
achSITI

8NCODE , 98NCOUNT’
S 8HARDER, J8HRDTHP

JUGECC]
J8GECC2
J¥DATENYV
J8Z2CODE

; THIS IS AN ECC TEST
;CLEAR ERROR POSITION COUNTER
; TEMPORARY N-CODE COUNTER

: TEMPORRRY HARD ERROR COUNTER
LOW ORDER TO BE GENERRTED
HIGH ORDER TO BE GENERATED
AR DATA ENVELOPE CLOCK COUNT
AR LERDING ZEROS CLOCK COUNT

ARE TO SETUP FOR DISKLESS USE ONLY

$FMT22,d8CYL
80, 98SECOTR+!

80, d#SECOTR
uo JBKEY]
80 JWKEY2

naés , 38DAWORD

a8X
RS, d#CRC

mrrDo
o

;16 BITS PER WORD

CYLINDER 0, FORMAY 16 BITS
YRQC 0

SECIOR 0

0
NO OF DQTR WORDS
:THIS 1S A RERD COMMAND
:GO TO CALCULRTE CRC

R
OCATION STARTING FROM ‘DISk'®
RROR CRAN BE CHRANGED BY CHANGIMNG

SEG 0149
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CSRINB.PL2 10-NOV-77 11:09 T67 READ ECC EMABLED 3D SES 0150
5§§é #THIS MOVE
E 043552 01273" 152525 0S4S70 MOV 8152525, 38DISK+2 :FORCE ERROR ON BIT NUMBER 32
6304 043560 012737 152525 055564 MOV 8152525 a#DISK+- asé #2>:FORCE ERROR IN BIT 409€
gggg 04386 013737 010040 0843742 MOV #4128, JuB$ - INSERT POSITION REG.
&30~
2383 . *THESE RRE REGULAR SETUPS
6310 043574 004737 oqs7sq ISR PC, 38CLDISK :SETUP GENERRL REGISTERS
B3ll D400 012777 177374 151142 MOV '-gxu N ORHKC E?SRTDQT“ HEADER WORDS
e3ls kP8 91853C 868880 1511 nove  BBEINLB, I CouEd BOPBERR,OELRRAR
6314 043620 112766 000000 000001 MOVB 80’ 1(59) GET TRACK IN HIGHER BYTE
6315 043626 012677 151130 MOV (SP)+. SRHOST Tnncxxgecroa 5n RHDST
56316 043632 012777 010000 1s1126 MOV 8FMT22, QRHOF ;16 BIT
8317 "ECC CORRECTION NOT INMIBIT
g§§q §£cnuss Ecc 65 NOT GOING
2359 043640 00OS07T 151124 CLR JRHCA :CYLINDER O
6322
£323 (043656 013711 CISI™6 MOV J8REFOR, dR1 :READ HEADER AND DATA=72
6329 043662 005037 O:iSl24 CLR J8ERFLGS :CLEAR ERROR FLAG
6325 043666 00473T 0S251C JSR PC ., 98COMHD :READ MEADER AND DATA
£E326 :IF THERE ARE REARD ERRORS THEN
£327 !ECC WILL NOT BE CHECKED
£359
£330 :#]F THE PROGRAM COMES BACK HERE WITHOUT ERROR PRINTCUTS
€331 :#FROM THE “COMHD™ ROUTINE THAT MEANS SECTOR GAP,
£332 .rxasr SYNC, HERDER, HERDER CRC, HERDER GRP AND
gggg 3 g gvre HAVE GONE BY AND SYNLS WERE CORRECTLY
£33¢ ! sHERDER RND DATA ARE TO BE CHECKED.
£33E :aIN CHECKING RERD DATA THE WRITE FROM BUFFER
6237 *#"LRFROM™ IS FILLED WITH EXPECTED DATR AND
Eggg : #COMPARISONS ARE MADE
63490 043672 005737 015124 157 JMERFLGS . ANY ERRORS ALREADY THERE
E34] 043700 009737 O4GHEY JSR PC, a¥PUTREG :SAVE REGISTERS
6342 043704 022737 100000 01S034 CHP 80K, 98ER] ONLY DATA CHECK ERROR SHOULD BE SET
6343 (043712 DBOIN0! BEQ 68 RANCH IF YES
Egzg 043714 104032 ERROR 32 ZERSIT ECC REGISTER SHOULD BE NON
£346 ONLY 11 OF THE 32 BITS CAN BE SEEN
6347 IN THE PATERN REGISTER
£348 ! DCK 3H9¥tg as SET IN RHER!
E349 043716 013746 050460 £S: MOV J8GECCL,-(SP)  :GET n sc:srsn
6350 043722 042716 174000 BIC 8174000, (SP) :KEEP ONLY TS
£351 043726 022637 015064 CMP (sp;+ JheC2 : COMPARE pnrrsnu REGISTER
£36Z 043732 00!I40l BEQ 78 :BRANCH IF GOOD
&gga 043734 104032 ERROR 32 11 BITS OF THE 32 BIT ECC REGISTER INCORREZT

E2Ss CN373¢ 004037 0€1102 78: JSR RO, J8ECORR ;G0 _TQO ECC CORRECTION PROCESS
€3 Tw27<42 000000 gs: . HORD :EXPECTED POSITION REG. WHEN JORRECTICM
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CoRJHBO,RPO4-S & DSKLS CTRLR2  MACYL1l 30(10461 10-NCV-?7 11:48 PAGE 152
S2RINB. P2 10-NOV-77 11:09 Te? RERD ECC ENRBLED 30 SEJ 0151

6357 16 COMPLETE

6358

6359

6360

6361 0OM374YY 004737 D4SHEM JSR PC . 8PUTREG ;SAVE REGISTERS

6362 043750 022737 100100 015034 cHP sOLK'ECH,J%ER1I  :WITH ERRORS INSERTED IN BIT POSITION 32

6363 :AND 4096 HARD ERROR BIT SHOULD SET

6364 043756 0O0I4C! BEQ qs "BRANCH IF GOOD

6365 043760 104C36 ERROR 36 “WITH ERROR INSERTED IN BIT PGSITICN 21 THRU

6366 32 HCE SHOULD SET

6367

6368

6369

6376

6371 0Q437Te2 9%

6372 043774 012700 015220 MOV SWRFROM, RO :GETTING READY TO FILL EXPECTED DATH

6373 0ON4000 012720 010000 MOV #0'FMT22, (RO)+ ;CYLINDER O

6374 044004 112746 000000 MOVB 80, - (SP) :IN LOWER BYTE GET SECTOR

6375 ON4CI0 112766 000000 000001 MOVB 80 1(SP) :GET TRACK IN HIGHER BYTE

6376 044016 012620 MOV (SP)+ (RO)+ :GET TRACK/SECTOR IN BUFFER

6377 044020 012720 000000 MOV 80, (RO)+ "KEYl IN BUFFER

6378 044024 012720 000000 MOV 80 (RO)+ :KEY2 IN BUFFER

£379 044030 012701 000400 MOV 8256 R 'DATA WORD COUNTER

6280 044034 012702 052525 MOV 852525 R2 : DRTA

6381 0ONM040 010220 2% MOV R2, (R0Y+ :DATA INTO BUFFER

6382 D44042 005301 DEC Rl :COUNT

ggga 044044 001376 BNE 3s :BRANCH IF 256 NOT DONE

6385 : #ONLY GOOD DATA HRS BEEN PUT IN 'WRFROM’

2399 :#NOW THE INSERTED ERROR WILL BE PUT IN

6388 044046 012737 152525 015232 MOV 8152525, a8WRFROM+ (5#2> - INSERTED ERROR IN BIT 32

gggg O4d0S4 012737 182828 (16226 MOV 8153535 QuWRFROM+ <259 225  ; INSERT ERROR IN BIT H4CS6

£39] Q44062 005037 Dl15124 CLR JRERFLGS :CLERR ERROR FLAG

gggg ON406E COO4737 ONSHEM JSR PC, a8PUTREG :SAVE REGISTERS

2332 : #NOW READ DATA BUFFER WILL BE CHECKED

£396 044072 004037 046660 JSR RC, 98COMPAR : CHECK

£297 Q44076 015220 WRF ROM :GOC0 BUFFER (CHANGED)

5398 044100 Olbzed RE INTO :TEST BUFFER

£393 0O44102 000404 44266, *NUMBE," Of WORDS CHECKED

E400 044104 084112 4§ 'RETURN POINT FOR ERROR HERDER

E4CL DN4106 ONMYIIE 53 !RETURN POINT FOR ERROR DATH

<402 044112 104004 48 : ERRCGR 4 :READ NEXT ERROR

6403 044114 000207 RTS PC :RETURN TO “COMPAR"

E404  ON4lip 109N00g X ¥ ERROR & :WORD NOS 1 TO 4 RRE

ENCE :HEADER WORDS

ENCE 8 10 260 ARE DATA WGRCS

120 CogEs- 3 : ‘PETURN TC "COMPAR"

n
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CZRIMB. P12 10-NOV-77 11:09 CURSORY INTERRUPT LOGIC TESTS SEG Olc2
Ezgg _SBTTL CURSORY INTERRUPT LOGIC TESTS

6410

BH11

g412

23{3 Qu¥132 012706 0C1000 MOV #STARCK, SP :RESET STACK

Y415 Q44136 004737 045764 JSR PC,38CLDISK :CLERR DISK

6416 044142 013700 014744 MOV J9RPVEC, RO :GET VECTOR ADDRESS

B417 QN41Ne 012720 O4N21M MOV sRPTRP]  (RO)+  :SET INTERRUPT VECTOR

6418 044152 012710 000340 MOV 8340, (RO :SET SERVICE ROUTINE PRIORITY

6419 Qu41S6 012737 000206 177776 MOV 8200 PS ssr PROCESSOR PRIORITY

B420 Q44164 0l1271! 000300 MOV sROY! IE 'ROY, IE IN RHSC! SHOULD CRUSE INTERRUPT
6421 044170 013737 046334 001200 MOV a-r:ncut aasrnpx;couh TER

422 044176 00S337 001200 18: DEC JuSTM ‘WAIT FOR INTERRUPT

423 044202 00137S BNE is 'BRANCH IF NOT ZERO

g:gg SEESRE THIS IS ZERC INTERRUPT SHOU.D
6426 044204 004737 045464 JSR PC, a8PUTREG :SAVE REGISTERS

g:gg O44210 104021 ERRCR 21 : INTERRUPT DID NOT OCCUR

6429

6430 ON42I4 022626 RPTRP1: CMP (SP)+. (SP)+ :RESTORE STARCK

6431 DO44216 DO4737  QYSHEM JSR PC, 8PUTREG ; SAVE REGISTERS

ERRUPT OCCURRED BUT

* FAILED YO RESET

ES

AY

IE’ SHOULD BE LOW
EN33 D4423c 104021 ERROR ?E

B432 044222 022737 009200 015032 CHP goOn'nov JI8CS1 2



JHBO,RPO4.5 &

vaJ B

6435
E436
6437
6438
6439
64490
6444
b44e
BYN3
sqqq

F¥-

Q48310
044314

C44320
o4u322
044326

DSkLS CTRLRZ

10-NOV-?7

0800000
O C) == 1o pes s pee

11:09

001000

04S764
014744
a44320
000340
000240
000300

O46334
001200

QY5464

MRCYLL 3?

17777

001200

(10486)
70

RPTRPE:

Kle

10-NCV~?7 11:48 PAGE 1S4

PROGRAM INTERRUPT SEG D1E3
MOV 8STACK, SP :RESET STACK
JSR PC, a8CLDISK :CLEAR DISK
MOV J8RPVEC, RO csr VECTOR noonsss
MOV sRPTRP2’ (RO)+ E NTERRUPT VECTO
MOV #340, (RO) :SET SERVICE Rourxne PRIORITY
MOV OEHO|PS ssr PROCESSOR PRIORIT
MOV srROY! ROY, 1E IN RHMSC! SHOULD CAUSE INTERRUPT
MOV a-rxncn? ausrnpx ' COUNTER
DEC JuSTMP] :WAIT FOR INTERRUPT
BNE 19 :BRANCH IF NOT ZERO
'BEFORE THIS IS zzno INTERRUPT SHOULD
: OCCUR
CHP (SP)+,  (SP)+ ;RESTORE STRCK
JSR PC, AWPUTREG .-nve REGISTERS
ERRCR 21 : INTERRUPT OCCURRED WITH

: PROCESSOR STATUS SAME
RS DISK



C<RJHBO,RPO4-S b

C<RIHB.

b4t
462
463
bH64
B46S
EY66
BNBT
5468
6469
6470

Bl2
044340

D44 344
Q44432
44436
Qgu4NS2
Q44456
044460
Q44464
Q44470
D44 7Y

OYYY 76
oN4N502
Q44506
os4S]12
D448 14
044520

Q44550
O44ESY

DSKLS CTRLRZ2
10 NOV-77 11:09

co4737
012737

0o

eIt ata] ot
OQ—0O—rf
—t L=
wwuogo
~IN— O -

045764

Q00000
01S11le

ooille

(o]

=88
oo e e
ofvrv

i1l
110
Sle

001100
044685
001100

044662
Ne263b

CIS1d
<'Slle
8015072

is81ie
22636

MACYLll 30(1046)
172

177776

3%:

18:

4 ¥

L12

10-NOV-77 11:48 PRGE
END OF DRIVE

JSR
MOV

PC, 98CLDISK

80, PS
JsUNIT, -(SP)
J8SERTTL, -(SP)
QSERTTL

JuSTSTNM
JUSELECT
33

J4SPARSS
SENDMG
JuSPASS, - (SP)

SENULL
dsTSTS

S3INOUNITS
SEOFP
JSUNIT RO

158

;REINSTRTE PS 70 O
:GET RERDY T0 TYPE UNIT NUMBER

;GET REARDY TO TYPE NUMBER OF ERRORS

;CLERR TOTAL NUMBER OF ERRORS
;CLERR TEST NUMBER

;STARTING FROM 200 7

; TEST NEXT DRIVE IF SO

; INCRERSE PASS COUNT
: TYPE END PRSS

;CONTINUE TESTING THIS DRIVE ------------

;NO. OF UNITS PRESENT DECREMENTEC
:BRANCH IF ALL DRIVES COMPLETE
iUNIT UNDER TEST

: TABLE
;1S THIS UNIT JUST TESTED
;BRANCH If YES

:BRANCH IF NO

:THIS IS NEXT UNIT

STEST NEXT DRIVE =---cm-me-cmmeoooo o

SEG 0154
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<RJHBO,RPO4-5-6 DSKLS CTRLRZ MACY11l 30(1046) [O0-NOV-77 [i:48 PRGE 156

CZRIMB. P12 10-Nov-r? 11:09 172 END OF DRIVE SEG 01EE
6489
6490 .SBTTL
6h49] LSBYTL  #uaSUBROUTINESH##
6492 .SBTTL
6493
6494
6495
6496
6497
5498
6499
820
6502 . #HERE 1S A DETRTLED EXPLAINATION OF HOW THE LOOP ON ERRCR NURKS
£503 "#0ON HITTING AN ERROR IF THE LOOP ON ERROR SWITCH IS SET
2282 : »PROGRAM GOES BACK - USURLLY BACK TO THE BEGINNING OF Ths TEST
6506 . #WHEN THIS OPERATOR SELECTRBLE scops LOOP IS USED THEN THE PCINT
65507 !THE PROGRAM ?852 gncx T0 CAN BE ?EE
4508 ' #TH Rgs Pé%T N POINT uH PROGRAM CAN GO RRE: -
6509 BE WITHIN THE TEST uno R CONSIDERATION
6510 re LOOP ou ERROR SWITCH n?§ HE
6511 :#3. THE nu T OCCUR W H}N THE TEST UNDER CONSIDERATION
6612 lIF THE E RO NOT occun WITHIN T TEST UNDER CONSIDERATION
6E13 Hg PROGRAM HgL' REVERY T nnré HOWEVER, IF LOOP ON
6514 T SWITCH IS5 SET AND THIS ops TOR SELECTABLE SCOPE'LOOP IS USECD
S lTHEN THE PROGRAM WILL LOOP BACK TO THE SELECTED POINT WHEN IT
gs;g GCOHES TO THE END OF THE TEST UNDER CONSIDERATIGN.
6518 iRFTER LOOPING FOR SOME TIME IF THE LOOP SWITCH IS PUT DOWN THEN
%Eég : *NORMAL OPERATION WILL CONTINUE.
6521
Eggg 044702 000000 TESTAD: O ;FIRST RDDRESS OF TEST
6524 ON470M OPERSEL :
6525 044704 00S037 177776 CLR PS :MAKE PROCESSOR STRTUS ZERO
£526 044760 Ci3746 (017330 MOV J8TSTNM,-(SP)  GET REARDY TO TYPE TEST
€627 0DMY4764 04402 TYPOC : NUMBER
6528 045024 013746 001110 MOV JuSLPERR, -(SP) :GET REARDY TO TYPE LOOP BACK PC
6529 048030 104402 TYPGC
6530 045032 104401 001223 TYPE , SCRLF
6631 046242 104412 RDOCT
ES32 045244 062716 000002 ADD 82, (SP) :GET LPADR
£S33 (046250 012637 001106 MOV (SP)+, I8SLPADR
€534 Qu4E430 109412 - ROOCT
6535 045432 012637 001110 MOV (SP)+, 8SLPERR ;GET LPERR
ES36 045436 013746 001106 MOV J8SLPADR, - (SP)
e£37 THIS CLEARS UP GRRBAGE
BS38 Q45442 00S037 052764 LR d8NOSTNC :CLEAR FLAG FOR HEADER ERROR COMMANDS
E€39 O0O48446 00SC2” OlElse CLR JNTSECC :CLERR FLAG FOR ECC TEST
ES40 SWHEN =177777 17 1S AN ECC TEST
EE:& “WHEN =0 IT IS NOT AN ECC TEST
BS43 OMCYEZ  00S027  OSO4EY CLR J8TSECCG ;EVEN IN AN ECC TEST EVERY CLOCK
AP 1 1S NOT TO GFNERRTE EZQ



CZRIHBO,RPON 5.6 DSKLS CTRLR2
CZRIMB. P12 10-NOV-77 11:09

6545

6546

6S4? Q45456 005037 01Siud
S48 Q45462 000002

MRCY11l 30(1046)

N12

10-NOV=77 11:48 PAGE 157
END OF PRSS ROUTINE

ar
20

J8TESDTE

77 GENERARTE ECC
NOT GENERATE E£CC
MING ERROR TEST

SEG 21%S&
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CZRJHBO. RPO4.-S & DSKLS CTRLR2  MACYIl 30(104b3 10-NOV-77 11:48 PAGE 158
CZRIHB. P12 10-NOV-7711:09 END OF PASS ROUTINE SEG DiS7

6549

gggg .SBTTL SAVE REGISTERS ROUTINE

6552 : THIS SAVES THE CONTENTS OF ALL HARDWARE REGISTERS

ggga : IN MEMORY LOCRTIONS TAGED FROM “WC* T0 "EC2"

6555 '

6556 'THIS IS DONE SO THAT COMPARES ARE oonz WITH snvso LOCATIONS

6557 *AND NOT THE REGISTERS THEMSELVES. HIS WILL MAKE

gggg ! ERROR PRINTOUTS FOR GOOD AND BRD oatp nLunvs oxrrnenr

6560 0O4SHEY PUTREG:

6SE1 Q48472 012700 014750 MOV lRHuc RO :STARTING ADDRESS OF REG

6562 0Q45476 012701 015024 MOV Rl : STARTING RDDRESS OF snvs LOCATIONS

6563 04Ssn2 012702 000023 MOV onwcc RHWC+2/2,RA” . NUMBER OF REG. INTO R2

6SEN (O4SS06 (13021 108; MOV JIR0)+, (RL)+ ‘SAVE HARDWARE REG.

6565 O4SS10 005362 DEC R2

6566 045512 001375 BNE 108

£5c~ 0Q4S522 000207 RTS PC



C<RJHBO,RPO4-S & DSKLS CTRLRZ

CZRIMB

P12

10-NOV-77

005103
737

[y s s
3 WA O
o—-\j»—-ﬁ
W — WWwW
NNNENNNN

28
WU
o L

11:09

o4sSe
045530

Q4Sel2
o45602

O0lle4
17763C

MALY11 30(1046)

045744

ool1124

00l126
001l1lee

;#FLORT R ONE AND R ZERQ THRU R DES
; #ABSOLUTE RDDRESS OF REG. UNDER TE
Bl
R

MASK :

Cl3

10-NOV=-77 11:48 PAGE 1S9
SAVE REGISTERS ROUTINE

.SBTTL FLORT 1 ANC O

0

LERR: 0
REGARDR: O

BITST:

BLTL:

BLTZ:
BLT3:

is:

MOV
MOV
MOV
MOV
RDD
MOV
JSR
JSR
CLC
RO

TS

BNE
RTS
COM
MOV
MoV

IGNATED REGISTER
ST 1S IN RY

;BLTS UNDER TEST

ERROR HLY RDDRESS
(RG)+, MASK :FETCH DATA MASK
(RE)+. RY !GET ADDRESS OF REG. UNDER TEST
RY, REGADR
RS, LERR ;GET ERROR RETURN ADDR.
Ty RS {MODIFY RETURN ADDR. TO JUMP OVER RTS
8!, R3 s INITIALIZE DATA PRTTERN
PC. BLT2 :OUTPUT FLOATING ZERO
pC. BLT2 ;OUTPUT FLOARTING ONE
R3 :SHIFT PATTERN
BLTI :BRANCH IF NOT COMPLETE
RS 'RETURN TO TEST
R3  CONPLEMENT PATTERN
8BLT3, S8LAD ;257 COPE_LOOP
R3, 384GOOAT ; 5TORE 'GOOD DRTA
aohngx ;AND MASK WITH PATTERN
98MASK, 2#SGDDAT:CLEAR THE REST

JMMASK *RESTORE MASK
J8SGDDAT, (R4)  :QUTPUT TO REGISTER
éngégxoséoonr *INPUT FROM REGISTER

J8MASK , 28SBODAT ;nng nnéx OUT RECEIVED DATA
S8MASK ‘RESTURE MASK

28SGDDAT, a88B00AY: IS DATA CORRECT

18 :BRANCH IF GOOD

PC, JLERR  :GO TO REPORT ERROR

oc :LOCAL SCOPE LOOP

SEG Ol€8



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

CZRINB. P12

6607
o8

Pt Pt P e O
oLon

000002

D13

MARCY11l 30(1046) 10-NOV-77 11:48 PRAGE 1860
FLORT 1 AND O

.SBTTL CLEAR MEMORY ROUTINE

. THIS CLERRS ANY 8LOCK OF MEMORY
o FILLING IT WITH ANY DATA
;‘I
;& CRLL
i JSR RO, CLRREA
& 5 :STARTING ADDRESS OF BLOCK
X
o Z :DRTA TO BE FILLED
;#R]1 WILL HAVE STARTING RDDRESS OF BLOCK TO BE FILLED
;2R RFTER SUBTRACTION WILL HAVE TWICE NUMBER OF LOCATIONS
;#R3 WILL HARVE DRTA TO BE FILLED
;270 AVOID DIVIDE ROUTINE TWO DECREMENT Re WILL BE USED
CLARER
MOV (RO)+,RI1 :FROM
MOV (RO)+,Re ;70
MOV (RO)+,R3 ;DRATA
SuB R1,Re ;NO. OF LOCATIONS MINUS TWO
RDD 82,Re GET TWICE NO OF LOCATIONS
18: MOV R3. (R1)+ :MOVE IN DATA
DEC R2
DEC Re
BNE 18 :BRANCH IF NOT COMPLETE
RTS RO ; RETURN

SEG 0159
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CoRJHBO,RPO4-5. 6 DSKLS CTRLRZ MOCY1]l 3C(ig46) 10-NOV-77 11:48 PAGE 161

CIRIHB. P12 T10-NOv-77 11:09 LOCAL TRAPS SEG 0160
6635 .SBTTL LOCAL TRAPS
6636 D4S744  00DOCD LAD: 0
/
6638 045746 032777 001000 133164 T.SCOP: BIT 8SW09, ISWR
6639 045754 001402 BEQ 13
6640 04678p 013716 045744 MOV JWLAD, (SP)
664l 045762 DODOOR 18: RTI
6643 : #EXAMPLE OF THE USE OF THE RBOVE
b6 :#THIS WILL LOOP BETWEEN X: AND SCOP! PROVIDED THERE IS NG “NEWTST"
BE4S #MOV.  #X, 38LAD
6646 DX - ---
BENT Lu -—- -
BE4S ta --- -
6643 L u SCOP1
6650
6651
6652 .SBTTL CLEAR DISK ROUTINE
6654 Q45764 013701 014756 CLDISK: MOV @8RHCS1,R] :R1 WILL BE CONTROL AND STATUSI
66ES Q45770 013702 014754 MOV 98RHCS2 ) R2 R2 WILL BE CONTROL AND STATUSZ
6656 Q45774 013703 015000 MOV Q8RHOS I, R3 :R3 WILL BE DISK STATUS REGISTER!
6657 046000 DI3704 013760 MOV A8RHER] | RY iR¥ WILL BE ERROR REGISTER #1
6659 Q46004 012712 000O4C MOV 8CLR, aR2 ;CLEAR ALL REG
6660 Q46010 013712 015112 MOV asUNET, IR REINSTATE UNIT NO.
g6l (46014 005011 CLR ar1 CLEAR FUNCTION BITS
c662 04601& 000207 RTS PC
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ZRIMBO,RPOM-S. 6 DSKLS CTRLR2  MACYLl 30(1046) 10-NOV-77 11:48 PAGE 162
IMB. P12 T10-NOV-77 11:09 CLEAR DISK ROUTINE SEG OlEl
666Y
6665 .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 =1
6669 ;#17T ALSO CHECKS THRT ALL OTHER BITS IN THESE REGISTERS = O
6671
6672 046020 011637 015132 CHECKT: MOV (SP),J8PCISR  ;SAVE PC OF JSR+Y4
6673 Q46024 162737 00D00N 015132 SuB 4, JbPCISR :GET_PC_OF JSR
6674 046032 004737 04S4EM JSR PC, d8PUTREG ; SAVE REGISTERS
8575 046036 022737 004200 015032 CHP sDOVA! ROY, I8CS1 gng 1 SHOULD' HAVE DEVICE AVAILABLE

/
6677 046044 001423 BEQ 3s ;BRANCH IF GOOD TO RHDS1 CHECK
6679 (046046 032737 004000 015032 BIT sDVA, J8CS] ;BAD_SO TEST DEVICE AVRILABLE
6680 Q46054 001004 BNE 1§ ; TEST READY IF DVA THERE
6681 046056 010137 001122 MOV R1,3#SBDAOR : ADDRESS OF BAD REGISTER (RHCS!)
6682 046062 104026 ERROR 26 !RHCSI DID NOT HAVE DEVICE
6683 ;AVAILABLE AT START OF TEST
6b84 046064 000413 BR 3s tBRANCH 10 RHDS1 CHECK
6686 046066 032737 000200 015032 1S: BIT #RDY, J8CS1 ; TEST RERDY
6687 046074 001003 BNE 28 : IF_RDY THERE BRANCH
6688 046076 010137 001122 MGV R1,3¥SBDADR : ADDRESS OF BAD REGISTER (RHCS!
6689 046102 104026 ERROR 26 ;RHCS1 DID NOT HAVE READY
6690 AT _THE START OF TEST
6631 046104 DOO403 28: BR 33 ;BRANCH _TO NEXT COMPARE
6692 046106 010137 0C1122 HOV R1.3#SBDARDR : ADDRESS OF BAD REGISTER (RHCS1)
6633 O4Yell2 104026 ERROR 26 ;RHCS1 HAD SOME BITS_OTHER
6634 : THAN DVA AND _RDY SET
B69E ;ALL_OTHER BITS SHOULD BE O
6636 ;AT START OF TEST
6698 046114 013746 015054 38: MOV 280S1, =(SP) ;GET RMDS
6699 046120 042716 001100 BIC sVVIPROG. (SP)  iCLEAR VYV AND PROGRAMABLE BIT
6700 046124 022726 000600 CHP 8OPR!DRY, (5P)+ [RHOS1 SHOULD HRVE THESE SET
6701 046130 OOI4ed BEQ 8s IRETURN TO TEST IF GOOD
6703 046132 032737 000400 015054 48: BIT 80PR, 380S! ;BAD SO TEST DRIVE PRESENT
E7D4 046140 001004 BNE S$ ; CHECK _DRY_IF GOQD
670c Q46142 010337 001122 MOV R3, J4SBOAOR ; ADDRESS OF BAD REGISTER (RHOSI!
E706 O4bi4e 104026 ERROR 26 :RHDS1 DOES NOT HAVE DPR
£70? 046150 000413 BR 78 : BRANCH QUT
£708 046152 032737 000200 015054 58: BIT sDRY, 34DS1 : TEST DRIVE RERDY
£709 046160 001004 BNE Bs :IF DPR WAS THERE SO BRANCH
E710 04616 010337 001122 MOV R3, J8SBOADR : ADDRESS OF BAD REGISTER (RHDS1)
E711 046166 104026 ERROR 26 :RHDS1 DOES NOT HAVE DRY
£712 046170 000403 BR 73 : BRANCH ouT
£713 046172 010337 001122 £s: MOV R3, 24SBOADR : ADDRESS OF BAD REGISTER (RHCS1)
E714 (046176 104026 ERROR 26 ;RHDSI HAS SOME BITS OTHER
E71E : THAN MOL, DRY, DPR, SET
E71E !ALL OTHER BITS SHOULD BE O
£7i7 04e200 000207 7%: RTS PC RETURN TO TEST AND HALT - FATAL ERROR

Y-
E?19 O<4e20Z2 0Oe2”le  OCOCOB 8% : HOC %6, (SP) ;ADJUST STACK PTR TG GET OVER HA_T IN TES”



)
W
n

~314)-

£ L LWy

oocooooroooooro
nN—=0OWo- I LW

NIV INIT)

£
w

046206

Q46210
Q4621
Q46222
Q4226
Q46234
046236
o4e24e
O46244
046246
Q46254
046256
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o46264

Oo4b324

046326
046332
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032737
001004
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104026
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015132
000524
045464
000200

0Cllee

004000

OCllee

000200
o0lL122

000400
oolliz2e

00000e

000002

000o00e
046334

MRCY]]

0lisl13e
015032

015032

015054

Q15054

001204

CCl20¢

Gl3

3010 10-N0V-77 11:48 PAGE 183
CH E ISK STATUS ROUTINES
RTS PC ;RETURN TO TEST AND CONTINUE TESTING

:#THIS CHECKS THAT DEVICE AVAILABLE (DVAR) AND READY (RDY) IN RHCS! = 1
: #AND CHECKS THAT DEVICE PRESENTY (DPR), DEVICE READY (DRY) IN RHDS1 = 1
21T DOES NOT CHECK THAT OTHER BITS IN'THESE REGISTERS = O

CHECKE: MOV (SP), @8PCJSR :SAVE PC OF JSR+Y4
SUB #4, abPCJSR :GET PC OF JSR
ISR PC JWPUTREG ‘SAVE REGISTERS
BIT sROY, 38CS] "RHCS] SHOULD HAVE DEVICE AYAI_ABLE
:AND BE RERDY
BNE 18 :BRANCH IF GOOD
MOV R1,28$8DADR *FAILING REGISTER
ERROR 2B "RHCS1 IS IN ERROR
'DOES NOT HAVE DVA, RDY
BR 4g : BRANCH
18: BIT sDVA, 38CS! ;RHCS1 SHOULD HAVE DEVICE AVAILABLE
:AND BE RERD
BNE 2% :BRANCH IF cooo
MO R1, 38$SBDRDR :FRILING REGISTER
ERKUR 25 "RHCS! IS IN ERROR
:DOES NOT HAVE DVA, RDY
BR 4s :BRANCH OUT
2s: BIT sDRY, 38DS1 :RHDS1 SHOULD HAVE DPR,DRY
BNE 3s :BRANCH IF THERE
MOY R3, I#SBDPOR :FRAILING REGISTER RHDSI
ERROR 26 :RHDS 1 ooes NOT HAVE DPR,DRY
BR 4% :BRANCH OUT
33: BIT #DPR, 28DS1 TRHDS 1 SHOULD HAVE DPR,DRY
BNE cs :BRANCH IF THERE
MOV R3, 28$BDADR 'FAILING REGISTER RHDS!
ERROR 26 !RHDS1 DOES NOT HAVE DPR,DR:
4§: RTS PC 'RETURN TO TEST AND HALT - FnTnL ERROR
c§: ADD €, (SP) :ADJUST STACK TO GET OVER HALT IN TEST
RTS PC SRETURN TO TEST AND CONTINUE TESTING
.SBTTL WARIT LOOP
- WAIT LOOP
e ONE LOOP OR ONE COUNT = 5.15 MICROSEC WITH BIPOLAR MEMORY (MIMN;
x ONE LOOP OR ONE COUNT = 11.86 MICROSEC WITH CORE (MIN)
- WITH CORE ERROR IS INDILRTED AFTER ABOUT 650 MILLISEC (MIN
TIMCNYT: 1?77?7277 ;WRITING COUNT
WRIT.T: MOV RC, - (SP) :SAVE RO
MOV 2(8P) RO :GET ADRESS OF REG ADDRESS
MOV RO, a8 THP3 "WAT PC+2 IN STMP3
sUB 82 8STMP3 ‘WAT PC FOR rvpsouv
MOV (ROY+,988TMPO  :WAIT REGISTER ADDRESS
MOV (RO,+ @88TMP1  :WARIT ON BIT .
MOV RO, 2(5P) ‘RESTORE RETURN ON STRCK
Moy (SP+ RO 'RESTORE RO
My 2eTIMENT, 988 TMP2: TEMPORRRY COUNT

SEG 01e2
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CSRIMBO,RPOM-S & DSKLS CTRLRZ MACY11l 30C1046) 10-NOV-?7 [1:48 PRGE 1bY4

SIRIMB.P12  10-NOV-77 11:09 JRIT LOOP SEG 01E3
(¢
%58 quew02 033777 001200 132566 1$: BIT J8STMP1,3STMPO ;1S5 REQUIRED BIT THERE?
6778 Q46410 001021 BNE 2s i BRANCH IF YES
6779 Quodle Q05337 001202 DE SssTHP2 ! COUN
~gd Gutdit BOTE%1 N is ' BRANCH IF NOT TIME UP
6-81 Queudd 013737 046334 001202 MOV STIMCNT . 28§ THP2: TEMPORARY COUNT
8782 (96456 033777 001200 132548 3%: o1 T Je$TMP1, ASTMPO 16 REQUIRED BIT THERE”
6783 (46434 001007 BNE 2% ' BRANGH IF VES
6789 Q9643e 005337 001202 DEC SesTMP2 ;cou NT
6785 (46442 001371 BNE s 'BRANCH IF NOT TIME UP
6786 046444 017737 132526 001126 MOV SSTHPO, 28SBODAT REGISTER CONTENTS
787 0QYB4S2 109016 ERROR WAITED ON BIT FRILED TO SET
6788 046424 000002 28 BT1
6789
6730
631 » CALL FOR THE ABOVE WAITLOOP IS
¢ ;*
£33 . MOV 3R, 2x$ .A CONTAINS REGISTER ADDRESS
6733 ;. A : - 'HENCE X8 WILL HAVE RBSOLUTE REG. ADR.
£~3g ‘e - - -
£=g~ o WAT
£-38 e¥§: D :RBSOLUTE REG. ADDRESS UNDER WAIT
£-39 e WORD O ‘81T WAITED F
£e32 ‘e t CONTINUE



CoRJHBO,RPON-S & DSKLS CTRLR
SoRIMB.PLC 10-NOV-77 1::09

6801
6802
6803

1
6812 0OMb4SE
3 Q4BMEM
¥ O4YB4b6
S 046470
6 D4ENTP
7 DHBH4?M
B 046476
9 046506
0
i
e
3

0000000
OO0 r<repep—-

6831 046510
6632 QY6516
6833 046524

010000

o

m

(W)

o

o

wn

£

n
00 o 0
Ly megmmmm
OO0 NN
(R YININININIRTNINTN
OOINNNNINNININ

(=]

O

(=)

Q

£

L

e844 046564 004737 045764

EB4E D46E70 012777 177730
2777 Dlb2b4
746 000001
66 000CO]
? 146140
7 014000

6BEY Q4630 Qﬁgg?? l?gigz
- "1 a-o;

MARCY11 30(1046;

I.3

10-NOV-77 11:48 PRGE 1e5

WRIT LOOP

SAVER:

19:

0S2650 WRCHHD:
052653
0seese

0s2730

146152
146148

000001
14136

.SBTTL SAVE ROUTINE

:THIS IS R SUBROUTINE TQ RERD 8 SAVE REGISTERS
:IN THE REGISTER TABLE TO ANY LOCATION

L IS
RO, ANSAVFR

(RC}+,R! ; FROM
(RO)+,R2 : TO

(RO)+.R3 : NUMBER

JIR1)$, (R2 )+ :SAVE REGISTER CONTENTS
R3 : COUNT

53 :BRANCH IF NOT DONE

.SBTTL WRITE CHECK ROUTINE

; THIS IS R SUBROUTINE TO DO WRITE CHECK HERDER RND DRTA
;CYLINDER O, TRACK 1, SECTOR 1, KEYS O

+THESE RRE TO SET UP FOR DISKLESS USE ONLY

MOV

SFMT22,d8CYL ;CYLINDER O FORMAT 16 BIT WORDS
8], 98SECOTR+1  ; TRACK=1
8]l J8SECOTR 'SECTOR=1

SSKEY] ;KEY1=0

JEKEY2 :KEYe2=0

#36. , DRWORD :NO OF DATA WORDS

98X ; THIS IS A RERD OPERATION
RS, 98CRC ;G0 TO CALCULRATE CRC

; THESE ARE REGULRAR SETUPS

JSR

MOV
MOY
MOvVB
MOvB
MOV
MoV

CLR
MGC.

PC, INCLDISK :SET UP GENERAL REGISTERS
:AND CLEAR DISK REGISTERS

#-40. . JRHUC :36 DATA WORDS 4 HEADER WORDS

sREINYO, 3RHBA  :STARTING RDDRESS OF READ BUFFER

#l,-(sP} :SECTOR=1

8] 1(SP, :TRACK=1 IN UPPER BYTE

(SP )+ JRHDST :TRACK=], SECTOR=1 IN RHDST

sFMT22YECT. JRHOF : 16 BIT WORDS
.£CC CORRECTION INWIBIT BECAUSE

;ECC LOGIC IS NOT CHECKED YET
JRHCA ; CYL INDER=0
JBWRCHDT, 3k} +WRITE CHECK HERDER WND DATR=S2
; INTO RHCS!

SEG Cled



RPOM-S & DSKLS CTRLRZ
12 10-NOV-77 11:39

246652 004T3T 0SeSiC

O46ESE 330207

MRCY1l 30(104&)

WRITE CHECK ROUTINE

10-NOV=-77

J13

11:498 PAGE

JSR PC,asCCOMHD

Y13

(WRITE CHECK HEADER AND DRTA
:SAME AS READ HEADER AND DATH

:RETURN 10 WRITE CHECK TEST

SEG CI¢eS
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MACY1l 30(1048) 10-NOV-77 11:48 PAGE 167

WRITE CHECK ROUTINE

.SBTTL COMPARRE ROUTINE

(#THIS IS A SugR?HTéNS TQ 88HPQRE TWO BLOCKS IN MEMORY
; #R1 HAS GOOL DA UFFER RDDRES

;#R2 HAS TEST DATR BUFFER RDDRESS

; #$TMPC MRS PDDRESS OF RETURN ON ERROR TQ PRINT HERDER
; #$TMP1 HRS RADDRESS OF RETURN ON ERROR TO PRINT DATA

: #R3 HAS NUMBER OF WOROS TO BE COMPARED

; #RY HAS ONE MORE THAN NUMBER OF WORDS TO BE COMPARED

CSRIMBO,RPOM-S & DSKLS CTRLR2
CZRIMB.Ple 10-NOV-77 11:09

6861
6852
6863
6864
6865
6866
6867
6868
6869
687
66871
6872 046660
6873 Q46672 012001
6874 046674 012002
6875 Qu6b7e 012003
6876 046700 012037 O0CiiTE
6B77 0467204 012037 001200
6878 046710 011000
£879 Q46712 010304
65880 Q467149 005204
6881 048716 010437 052770
6862 Q46722 022122
ggga 0467249 001426
6835 046726 014137 001124
6886 046732 014237 001126
6887 J46736 160337 082770
£888 (046742 00S737 OlSled
6889 046746 001003
68 046750 004777 132222
6891 046754 000402
£892 048756 004777 132216
6893 046762 022122

046764 0177496 132150
6835 Q46770 042716 177177
EB36 Q46774 022726 000200
63387 047000 001402
6€98 047002 005303

0012344

EQ]C.  DNTC20

COMPRAR:

MOV (RO)+,R1 - ADDRESS OF GOOD DATR BUFFER
MOV (RO)+.R2 ‘ADDRESS OF TEST DATA BUFFER
MOV (RO)+ R3 :NO OF WORDS TO BE COMPARED
MOV (RO)+, STMPO ‘RETURN ON ERROR 1O PRINT HEADER
MOV (RO)+. STMP | ‘RETURN ON ERROR TO PRINT DATA
MOV (RO), RO :RETURN ON NO ERROR
?25 sa,nﬁ !NO OF WORDS TO BE COMPARED
18: MOV RY, 98ERWORD :FOR ERROR WORD NO
CMP (RI)+, (R2)+ : COMPRRE GOOD WITH TEST DA”A
BEG 3s :BRANCH IF GOOD
MOV -(R1),a%$GDDAT ;GOOD DATA
MOV -(R2) J#$BDDRT :BAD DATA
SUB R3, 98ERWORD :ERROR WORD NO.
IST JNLRFLGS :ANY ERRORS ALREAY THERE
BNE 2$ :BRANCH IF YES
JSR PC, S TMPO 'RETURN TO PRINT HERDER
BR S$ !BRANCH TO AVOID PRINTING NEXT ERRCR
2%: JSR PC. aSTMP] 'RETURN TO PRINT DATA
c3: CMP (R1)+, (R2)+ ‘UNDO ~(R1) AND -(R2) FOR ERRORS
MOV JSWR, 2 (SP) 'GET SWLICH SETTING
8IC s1Ced0, (SP) 'KEePp OMBY SWITCH 7 AND 8
CMP 8SW07, LSP)+ :1S 7 SET AND 8 RESET
BEQ 48 "BRANCH OUT IF YES
3%: DEC R3 :COUNT .
0 BNE 18 :BRANCH IF ALL NOT DEVICE
RTS RO ‘RETLRN TGO MAIN PROGRAM

SEG 016k



L13

10-NOV-77 11:48 PAGE 168

<RJHBO,RPO4-S & DSKLS CTRLRE  MARCYLl 30 )
W CHECK DRTR SEG 017

(104

ZRIHB. P12 10-NOV-77 11:09 RITE

2383 .SBTTL WRITE CHECK DATA

6304 s THIS IS A SUBROUTINE TO DO WRITE CHECK CRTA

6305 :CYLINDER 0, TRACK 1, SECTOR 1, KEYS O

£t

/

2388 : THESE ARE TO SET UP FOR DISKLESS USE ONLY

6910 047022 012?37 010000 052650 WRCHDA: MOV #FMT22, 3nCYL sCYLINDER O FORMAT 1& BIT WORDS
6911 047030 112737 000001 052653 MOVB o1, 98SECOTR+i  :TRACK=1

6912 0847036 112737 000001 052652 MOVB 81 QeSECOTR :SECTOR=1

6913 047044 005037 052654 CLR JNKEY1 'KEY1=0

6914 047050 005037 052656 CLR AWKEY2 :KEY2=0

6915 047054 012737 000040 052730 MOV #32. ,38DAWORD  ;NO OF DATA WORDS

23%? ON7062 005037 052660 CLR 28X :THIS 1S A RERD OPERATION

6318 047066 004537 047172 JSR ]S, a8CRC :GO TO CALCULATE CRC

6919 047072 052650 cYL

535? 047074 0OS4SEQ WCRC

Egg% : THESE ARE REGULRR SETUPS

6924 047076 004737 045764 ISR PC,d8CLDISK -SET UP GENERAL REGISTERS

Eggg :AND CLERR DISK REGISTERS

6927 OM7102 012777 177740 145640 MOV 8-32. , aRHIWC :36 DATA WORDS 4 HEACER WORDS
6928 04711C G1277?7 016264 145634 MOV sREINYO, JRHBA  ;STARTING ADDRESS OF RERD BUFFER
6329 047116 112746 000001 MOVB 8l,-(sP} :SECTOR=1

6930 047i22 112766 000001 000001 MOV #1'1(SP) :TRACK=1 IN UPPER BYTE

6231 047130 0i267? 145626 MOV (SP)+ . JRHDST :TRACK=1, SECTOR=1 IN RHDST
£932 0471349 012777 019000 145624 MOV SFMT22'ECI, JRHOF 216 81T WORDS

£933 :ECC CORRECTION INHIBIT BECAUSE
£834 'ECC LOGiC IS NOT CHECKED YET
6935 (04?142 005077 146622 cLR SRHCA : CYL INDER=0

£93¢ 047!e0 CI3711 015164 MOV JBWRCHEK , aR1 ‘WRITE CHECK DATA=50 INTO RMCS!
£937 OMTle4 004737 052510 ISR PC, 98COMAD "WRITE CHECK HERDER AND DATA
gggg :SAME AS READ HERDER AND DATA
£955 ON7ITC 000207 RTS FC :RETURN TO WRITE CHEC¥ TEST



C2RJIHBO, RPOM /S-6 DSKLS CTRLR2
CZRIHB. P12 10-NOV-"7 11:09

6942
6943

37 001210
37 000004
2037 00len4
€737 000020
6977 047234 013737 001204
6378 (M7242 006037 0C1204

edad BurBc B98%4T BBAGAT
638 ? 868383 100000

€384 047266 00S003
€985 047270 063702 001210

€987 047274 (£32701 040000
€988 047300 001403
£989 047302 012702 100000
£930 047306 000401
€991 047310 005002
93% 047312 060302

6994 (Q47314 032701 000002

g4 87382 894783 ooooo

£397 047326 00040!

MACY11l 30(104&)

M13

10-NOV-?27 11:48 PRGE 169

CRC GENERARTION ROUTINE

CRC:

001176

001202
001206

168:

158:

.SBTTL CRC GENEPARTION ROUTINE

; THIS éS 3 SP§R§N§ TO CALCULRTE CRE FOR TH FQUR
HEQDE Eg? EREHENTEB ERC VELUE Ig HERE

THIS HAS BIT °osirxon

‘R2 -
'R3 - THI Hng r gi { g ; OUTPUT BIT VALUE B
Rq - TH Nunn R 1 z TION 1 anuz E
2 - NUQSER 8: B?Tg PER WORD = 16
STHP3 - TEHPORRRY REG.
:$TMPY - TEMPORARY Rgc TO TRANSFER CARRY
:§TMPS - THIS HAS DRTA BIT VALUE D
:FETCH DATR BIT D »
‘B = D XOR 16 "
i€ = g XOR @2 1
‘€ = B XOR IS
ROTATE nxcgr oqs gosxrron
iR @3ka 18 B32iTI8N 4
:E GOES TO POSITION 16
:BEPEAT B4 TIMES
:CRLL J
: X PIRST boéh? 8N RT
LY :PUT CRC IN WCRC FOR RERD GCRC FOR WRITE
MOV (RS)+,R0 :GET POINTER TO CYL _NO.
CLR R1 :CLEAR WORKING LOCATION
CLR S8STMPS
MOV 84, 38STMPO : WORD COUN
MOV (Rb)+ ansrnpa : TEMPORARY uoao STORAGE
MOV 2 MP2 gIY COUNT
MOV Thpa J8STMPY MPORARY WORD STORAGE
2°§ a'srnp ; Lsavlnlg" ?NTO $TMPS
BT oa 10, 21 ?E 8? ?on 15 H
BEQ annncu IF POSITION 16 LOW
S Vv 031715 R3 :GET POSITION 16
CLR :GEY POSITION 16
RDD aosrnps R3 ¥on Pogxrxon 16 WITH D
BIT #BIT14,RIi 8 gés T?ON 2 HIGH
BEG 3s ennncu IF POSITION 2 LOW
ng :gxr:s.na :GET POSITION 2
CLR R2 s GET POS*TION
ROD R3,R2 : XOR ? TH POSITION 2
;T GIVE C
BIT #BIT1,RI 1S POSITION 15 HIGH
BEG sg ERRNS }F POSITION 15 LOW
SRV gsITIS,RH 0SITION™ 1S

SEG Olee



CZRJHBO, RFO4/5-6

CZRJIHB.

6998
6999

NN SNINENI NN
e]eleeooo]lelw]e]
Pt e e e P P Pt P e
Wole c RN To adVa JF o 41,1120

1NN
0000
roruran
wh-0O

P12

047330
047332

047334

047370
047372
047376
047400
047402
047406
047410
Q47414
047420
047422
Q47426
04?2430
Q4 TYYY

DSKLS CTRLRZ
10 -NOv-77 11:09

005004
060304

006037

OW W
o

001206

100000
100000

020000
02000¢C

000001

000001
001202

00117%

N13

MACY11 30(1046) 10-NOV-7?7 11:48 PRGE
CRC GENERATION ROUTINE
cS: CLR RY
63: RDD R3.RM

ROR J4STMPY
ROR Rl
TST R3
BMI1 7$
BIC #BITIS,RI
BR 10$
7% BIS #BITLIS,RI
108: 3 R2
BM1 118
BIC #8IT13,R!
BR 128
118: 8IS sBIT13,Rl
12% 757 RY
BMI 13§
BIC sBITO,RI
BR 4%
13%: BIS #BITO.R!
14%: DEC eSTHP
8NE 159
DEC anSTMPO
BNE 168
MOV RI,J(RSI+
RTS RS

170

'BRANCH IF B=1

;SET B IN POSITION 1

SET B IN POSITION
TEST C

BRQNCH IF C=1
:GET C IN POSITION

;GET C_IN POSITION 3
; TJEST E

:BRANCH IF E=|
iGET € IN POSITION

;GET E _IN POSITION
81T COUN

TER
: BRANCH IF é& NOT DONE

; NOT DONE
:PUT CRC WHERE DESIRED

16

1
L

SEQ 0169



CZRJHBO, RPOM-S b
CZRINB. P12

CSKLS CTRLR2

10-NOV-77

0S4S50
000207

11:09

177400
000400
054566

000021

MARCY1l 30(1046)

052650

Bl4

10-NOV-77 11:48 PRGE 171

SIMULRTED DISK SETUP

SETDSK:

1S:

29:

.SBTTL SIMULRTED D.sK SETUP

; THIS IS R SUBPOUTINE TO SET UP THE SIMULATOR DISK FOR
.uYLINDER 0 (1& BITS PER WNRD)

; TRACK 1, SECTOR !

IKEY] 1

KEY2 1

:CRC THROUGH THE JSR RS, d#CRC

;P56 WORDS OF 177400

:CALL  JSR PC, 38SETOSK

MOV 8177400, RO :DATA IN THE DISK

MOV 2256, R} : COUNTER

MOV $015K | RE :START OF SIMULATOR DISK

MOV RO, (R2)+ IMOVE IN DRTR

DEC R} :COUNT FOR 256

BNE X ; :BRANCH iF 256 NOT COMPLETE

MOV ¢17. Rl '2 ECC WORDS, 1 DRTA GAP
;14 TOLERANCE GAP

CLR (R2)+ :CLEAR ECC,DATA GRF AND

) ! TOLERANCE ' GAP

DEC Kl : COUNT

BNE 2$ :BRANCH IF NOT CGMFLETE

:NOW SET UP FOR DISKLESS USE

MOV SFMT22, 8CVL :CYLINDER O (15 BIT WORDS)

MOVB #1,a8SECCTR*1  : TRACK=1

MOVE 81 J8SECOTR sccron-x

MOV ux aoxsrx KEY1=

MOV asKEYS ste-x

MOV ¢56 Q8DAWORD  :NO. OF DRTAR WORDS

JER J4CRC GO .o CALCULRTE CRC

CYL :FIRST CRC WORD

JCRC TPUT CQLCULRTED CRC

RTS FC

SEG 0170



CZRJHBO,RPOM4-5 & DSKLS CTRLR?
CoRINB. P12 10-NOV-%7 11:09

~063
~064
;855
~067

7084 047630 0120}

7085 047632 0i207
7086 D47636 112046
7087 0OM76M0 105720
7088 Q47642 112066
7089 047646 105720
7030 047650 0l267?7
7091 047654 012077
70%e

7093 047660 012077

~0%4 047664 012037
709 047670 012777

7098 047676 005037
047702 004737

047706 004737
?712 £?23?7
1034

Q4?7720 00S737
Q47724 00i01S

R o SO BIRRTORCSS

NN NN NNN NN NN NN ININ NN N
el S e S S e g Y Y Y S S |

015132
000004
045764
001210

145132

00000!

145106
145070

1450656
052660

014000

0lslev
0Sesio

O4SHE
015124

0Seesl

MRCY11l 30(1046)
CHECK HCE ROUTINE

015132

145070

HCCRCE:

Cl4

10-NCv-77 11:48 PAGE 172

.SBTTL CHECK HCE ROUTINE
TH*? 5;)angagggTéESn 8H§Ck HERDER COMPRRE ERROR

; CALL JSR RO, d8HCCRCE

: COM ; COMMAND- nsng Hsnosn AND DATA
; ¢ CYLINDER
; S :SECTOR
; T : TRACK
: -N. ‘WORD C
: B RHan ?grrsn START
: X ; ‘URI =RERD
: H ‘H=1 HERDER cnecx H=0 CRC CHECK
MOV RO, 38PCJSR snve PC OF an+u
Sy ow,gnpcg?n 8‘ é
JS Pc ' ascLDIsk NIT nn SETUP GENERAL REG.
MOV (RO) , J8STHPS snvs COMMAND
MOV (RO)4, IR1 :CO
MOV (RO)+ . SRHCA CYLINDER
MOVB (RO)+ . -(SP) 'SECT
TSTB (RO)+ s UP onrs RO
MOVB (RO)+,1(SP) : TRACK
TSTB (RO)+ :UPDATE RO
MOV (SP)+, dRHDST : TRACK SECTOR
MOV (RO)+ . SRHWC *NO. or DATA WORDS +4 HERDER
: IF A RERD HERDER AND DATA
noy (R amER R ORREnG FEROER AR BATA
+ t ] ; X=
{Xe1 uE“? “B“?S
MOV SFMT22'ECI,dRHOF . 16 BITS PE
,Ecc CORR crxon INHIBIT
CLR JBERFLGS :CLEAR ERROR FLRAG
JSR PC, 38COMHD .connnno

; IF_THE PROGRAM COMES BRCK HERE WITHOUT ERROR PRINTOUTS
*FROM THE “COMHD™ ROUTINE THAT MEANS SECTOR GAP

'FIRST SYNC, HEADER, HERDER CRC, MERDER GAP AND'

svnc ?YTE HAVE GONE BY AND SYNES WERE CORRECTLY

QEER AND DRTA ARE TO BE CHECKED.

JSR PC, J8PUTREG : SAVE Rscxsrsns
15T aoiancs : ANY ?RS ngnsnov THERE
BNE ! BRANCH

TST J8X : 1S THIS READ

BNE 38 :IF A WRITE DATA BRANCH
.NOW THE READ BUFFER WILL BE CHECKED

"HEADER SHOULD BE COMPLETELY READ RS WRITTEN

:NO DATR WORDS SHOULD BE RERD

:REINTO BUFFER HAS BEEN FILLED WITH Q0

! WRFROM BUFFER HAS BEEN FILLED WITH EXPECTED DRTR

SEG 0171
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CZRIHB.

Pom Pt Pt s Pt P Pt Pt Pt Pt P Pt Pt P

WNILLLLLLLLELWWWWWWIDWWWNDTYND I runys-
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Ple

Q477ee
Q47?7

Q477234
p47?736
Q47740
4774
047744
047746
047750
oL Yaed ¥~}

047754
0477SE

047760
047764
047766
047770
Q47772
0477274
047776
050000
050002
0s0o004

0S0006
050010
0s0012
0Ss0014

050050
0500Sée

0S0060
CEo0ke
QE0Cee

10-NO* 77

004037
015220
015264
000400
047746
047752
050010

104005

000207
000414

004C37?
glbet4

10400%

000207

104027
0004eC
0177237

11:09

C46660

o46660

000072

144730
000200
0147€0
000200

44672

MACY1l 30(1046)

ool121¢

001126
001126
Q45530
Golla4

00llee

D14

10-NOV-77 11:48 PARGE 173

CHECK HCE ROUTINE

18:
2s:

39:

4§:
cs:

10%:

JSR RO. 48COMPAR ; CHECK

WRFROM :GOOD DATA

REINTO TEST BUFFLR

2Sk. 4 HERDER 252 DATA

18 RETURN PCINT FOR ERROR HERDER
2s 'RETURN POINT FOR ERROR DATA

108 RETURN FOR_GOOD COMPARISUN
ERROR H :RERD_NEXT ERROR

RTS P RETURN TO COHPQRISON SUBROUTINE
ERROR S ;HORD NO | THRU 4 RRE

D HENCE
:SHOULD BE READ RS WRITTEN ON
:DISK, WORD NOS. S ONWRRDS
:SHOULD NOT BE READ RAND HENCE
:READ INTO BUFFER
:SHOULD BE UNCHANGED
RTS PC 'RETURN TO COMPARISON

B8R 108 ; JUMP OUT

(NOW THE DISK WILL BE CHECKED

:NO DATA SHOULD BE WRITTEN

:REINTO BUFFER HAS BEEN FILLED WITH EXPECTED DARTH
:DISK MRS BEEN FILLED WITH_ 177400

;WRFROM HAS BEEN FILLED WITH 125252

JSR RO, 38COMPAP : CHECK
REINTO ! GO0D DRTA BUFFER
8%2“ : TEST BUFFER
4§ :RETURN POINT FOR ERROR HEADER
c§ ‘RETURN POINT FOR ERROR DATA
108 :RETURN POINT ron GOOD COMPARISON
ERROR 4 'READ NEXT ERROR
RTS PC RETURN 10 conpnnxson SUBROUTINE
ERROR G :WORD NO ARE ALL DATA
'WORDS THE SHOULD NOT
:HAVE BEEN CHANGED BY THE
*WRITE COMMAND
RTS PC "RETURN TO COMPARISON SUBROUTINE
75T (RO)+ "1S THIS A HCRC ON HCE CHECK"
BEQ 6$ "BRANCH IF HCRC
CHP 872, 348 TMPS 'IS THIS A READ COMMAND
BEG 118’ 'BRANCH IF YES
MOV JRHER ], 9#8BODAT :TEST DATA
CHP sHCE, 94SBODAT  :ONLY HEADER COMPARE BIT”
.SHOULD BE SET
BEQ 7% :BRANCH If GOOD
MOV J8RHER] , 98REGADR' REGISTER RDDRESS RHERI
MOV sHCE , 98$GODAT 6000
ERRGR 27 AFTER an ennon ON THE
' HEABGER ONLY HCE SHOULD
BR L3 :BE SET
MCY IRHER]1, 9#SBDDRT ;TEST DATA

SEC Q172
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CHECK HCE ROUTINE

CMP

BEQ
MOV

MOV
ERROR
B8R
cMP
BEQ
MOV
CMP
BEQ
MOV

MOV
ERROR

BR
MOV

CMP
BEG
MOV

MOV
ERROR

RTS

8DCK ' HCE , 98SBDDAT . ONLY HERDER COMPARE BIT>
:SHOULD BE SET
'DCK IS SET BECAUSE ECC 1S NOT REALC
d :BRANCH IF GOOD
J8RHER], J8REGADR' ; REGISTER RADDRESS RHER]
#DCK'HCE , 3u§GDDAT -GOOD DATA
27 :AFTER AN ERROR ON THE
;HEQDE$ ONLY HCE SHOULD

vd ; :BE SE

872,388 TMPS :1S THIS A READ COMMAND?

128 :BRANCH IF A RERD

JRHER1, 388BDDAT : TEST DARTRA

;gcnc,hosaoonr :ONLY CRC ERROR SHOULD BE THERE

JURHER] , JWREGADR :REG. ADDR = RHERI

sHCRC, JkSGDOAT ;500D DATA

27 :AFTER A CRC ERROR ONLY CRC
:SHOULD BE SET

7S :BRANCH OUT

JRHER], 3#$BDDAT ; TEST DATA

80CK ' HCRC , 388BDDRT; HCRC AND DCK SHOULD BE SET

DK IS SET BECAUSE ECC IS NOT READ
7% :BRANCH IF GOOD
#0CK ! HCRC , 988GDDAT : GOBD DRTA

JERHER] , 9 BREGADR; FAILING REGISTER RHERI
27 :RFTER A CRC ERROR ON A RERD
:DCK AND HCRC SHOULD BE SET )
‘OCK IS SET BECAUSE ECC IS NCT RERC
RO 'RETURN TC MAIN TEST

SEG 0173
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SoRINB.#12 10-NOV-77 11:09 RT HERDER & DRTA ROUTINE SEG 0174
;ggg .SBTTL EXIT WRT HEADER 8 DATA ROUTINE
réloh ; THIS IS A SUBROUTINE TO LERVE AT THE MIDOLE GF
~208 ‘A WRITE HERDER AND DATA COMMAND
7209 :1T TRYS TO GET SECTOR 10, TRACK O, CYLINDER O
~210 :BUT COMES OUT RFTER ONE SECTOR
~ell : THE COMMAND 0S JSR PC,dwMIDOLE
~212 ‘BRI IS SET
7213
7214 0Ss0224 MIODLE
zgig 0S0230 013777 015172 144520 MOV IBWRIFOR, JRHCS | ;?ﬁxgscgfnosn AND DATAzEZ
¢ [ ;
7217 050236 012777 177766 144504 MOV 8-10. , IRHWC 10 WORDS
7218 050244 012777 015220 144500 MOV SWRFROM, RHBA  :BUS ADDRESS=WRFROM
7219 0SG6es2 012777 000010 144502 MOV 810, JRHOST ‘DESIRED TRACK=0 SECTOR=10
~220 0S0260 052777 000010 1444966 BIS #BR}, JRKCS2 :BUS ADDRESS INCREMENT INHIBIT
7221 050266 012777 010000 144472 MOV 8FMT22, QRHOF ;FORMAT 16 BIT WORDS
7222 050274 005077 144470 CLR JRHCA : CYL INDER=0
7623 050300 012737 000001 050326 MOV 81,38MID :SECTOR IS SET TO 1 SO THAT
~224 "WE CAN GET OUT AT THE
7235 :MIDDLE OF AN OPERATION
~226 :LOOKING FOR SECTOR 10
7227 0S0306 012777 DOOOCI 144462 MOY #DMD, 3RHMR :SET DIAGNOSTIC MODE
TZeB8 0580314 082777 000001 144434 BIS 8GO, JRHCS1 :GO TO RHCSI WITH &2
T229 050322 004137 0S67IE JSR R1, J8SEARCH
~230 DS032e 000000 MID: .WORC O . SECTOR
~231 IZE2334 D00ecT ETS P>



Gl4Y

C<RJHBO, RPOY § 6 DSKLS CTRLRe MACY11 30(1046) 10-NOv-77 11:48 PAGE 176

CSRINB. P12 10-NOV-T7 11:08 EXIT WRT HERDER 8 DATA ROUTINE SEG 217
T232
Zgga .SBTTL JAM CURRENT CYLINDER ROUTINE
235 ;#THIS SUBROUTINE WILL CHQNGE THE CURRENT CYLINDER REGISTER
236 :#THIS 1S DONE BY GIVING A SEEK COMMAND THEN AN INIT
Zggg lNHICH WILL LORD THE CURRENT CYLINDER WITH THE DESIRED CYLINDER VALUE
7239 lCRLL 1S:
~e40 o JSR RO, dSMAKECYL
Zs:é PR XC ;DESIRED VALUE OF CURRENT CYLINDER
7243 050336 MAKECYL :
244 050340 010037 015132 MOV RO, d8PCJISR ;PC OF JSR+4
~2MS  0S0344 162737 000004 O01S13e SuB 84 J#PCJSR SQVE PC OF JSR
‘e 050352 012005 MOV (RO)+,RS :GETTING READY TO FILL DESIREC CYLINDER
re47 050354 Q10577 144410 MOV RS, 9RACA FILL DESIRED CYLINDER REGISTER
~248 0S0360 005077 144376 CLR JRHDST HQKE SURE DESIRED SECTOR TRACK IS NO™ ILLEGAL
T249 050364 013777 015200 144364 MOV JWSEECOM, JRHCS! :FILL SEEK COMMAND
~250 0S0372 Q12777 000001 144376 MOV sOMC, JRHAR :SET DIAGNOSTIC MODE
7251 0S0O400 052777 000001 1443%0 BIS 8GO, QRHCSI GO T0 SEEK
7252 0S0406 000240 NOP ‘ALLOW TIME FOR SEEK TO HANG UP
7253 0S0410 000240 NOP TALLOW TIME FOR SEEK TO HANG UP
7254 0S04l12 000240 NOP ;ALLOW TIME FOR SEEK TO HANG UP
~255 0S0O414 000240 NOP ;ALLOW TIME FOR SEEK TO HANG UP
7256 0S0416 004737 DYS7b4 JSR PC,d8CLDISK ;GIVE INIT
7257 0S0422 017737 144366 001126 MOV SRACC, 98SBDDAT : TEST DATA
7258 0S0430 020537 00llee CcMP RS, J88BODAT COHPQRE CURRENT CYLINDER
~259 0S0434 001406 BEQ 18 BRQNCH IF _GOOD
~26C 050436 010837 001124 MOV RS J#SGDDAY GOOD VALUE OF RHCC
72bl 0S0O442 013737 015014 0458530 MOV J8RHCC, IBREGADR FQILING REGISTER RADDPRESS
~262 0S04SC 104030 ERROR 30 CURRENT CYLINDER DOES NOT MATCH DESYRE CYLINCER
:QEE — 13 REGISTER RFTER A SEEK ANC RN INIT
c - :

7*&% JS04t« 000220 RTS RO
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JAM CURRENT CYLINDER ROUTINE

.SBTTL ECC GENERATION AND COMPARISON ROUTINE

: #THIS SUBROUTINE GENERQTES AND TESTS ECC

:#CALL

U0 0= 0 bt e 00 e P b = O OD I P UN £ W) M)

mmmmMmMmmmmmMmmmmmmmmmmmmmmm meammmmm
N0 NN L Whue—0

W

i 5t et 0t P DDt Dt D D Bt D=1 94 0 5 5000 Pl Bl Ot it D D8 B0 58 b4 St i 8 Dbt
N—OWVONONLEW

VOV OVVVV V0OV DVOUVVUOVU0OU DV OOV OUIDOOUD

ECDRTA:

GECC1:

GECCe:

TSECCG:

NCOLE

JSR PC,ECTEST

=100000
=40000

RTA BIT FOR E
L ONES THEN <URRENT BIT IS A ONE

L
ERO THEN CURRENT BIT IS A ZERO
ORDER ECC WORD T0O BE GENERRTED HEFE

A
R
Z

N f_ HHO

W
1
g ORDER ECC WORD TO BE GENERARTED HERE

o
III

=177777 GENERATE AND TEST ECC
=0 DO NOT GENERRTE RNC TEST EC

CODE WORD

F
F
0
R
1
R
F
F

H)
P
J8sts. i N-

SEG T17¢
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0s0M70
0sQu472
0S0N7Y

0So476

0S0s00

0s0s0e
0S0S0o4
0sO506
0S0510
gscsia

0s0oseC

050See
0co56H4
Cs0570

0s0s7e
0S0S74
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000000
000000
010041

000000

000000

000000

C00000

01370.

OO

OO0
GHOLY

050460
850462
0S04SE

137277
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ECC GENERRTION AND COMPARISON ROUTINE

NCOUNT: 0O : TEMPORARY N C
POSITI: O :POSITION REGI
HRRDER: 4125. :HARD ERROR CO
;TRUE COUNT IS
‘DONE ONE STAG
DRTENV: O ‘DARTR ENVELOPE
:MAX FOR WRITE
) :MAX FOR RERD
2C0DE: O :LEADING ZEROS
:THIS 1S SKUT
: IN ENABLED
sHAX COUNT 1¢
HRDTMP: O
P3: 0
Ple: D
pee: 0
P2yY: 8]
ECTEST:
MOV J8GECC1,R]
MGV J8GECC2 . R2
TST JNECDRTA
BEQ 2$
:1F CARRY 1S NOY zeao THEN D=1
: INVERT X32 T0 GIVE RO
i%: MOV R3
BIS ITCPIE32,R3
COM R3
MOV R3,RO
BR 3s
:1F CARRY 1S ZERO THEN D=C
' X32 ascones RO
28: MGV &! R3
BIC stlP1F32,R3
MOV R3,R0
38: gLe
ROR RO
ROR RO
1ST RG
Eg 108
: INVERT x2
MOV R2,R3
BIS stiPIE2,R3
Com R3

ER SO 4

<L DDV
no—
OO <
A,
m
O
cL
_‘

- - -

: TEMPORARY HARD ERROR COUNT

;ECCl WORD

;ECC2 WORD

; IS CURRENT BIT R _ONE

; BRANCH IF CURRENT DATA D=0

{BRANCH IF RC=0

$£Q C177



CIRIMBO,RPOM-S. & DSKLS CTRLR2
CSRINB. P12 211"

gsoe24
0S0626
CE0632
050634
50640

0S064H4
050646
050652
0S065SH
050660

053664
050666
0soeT2
050674
050700

0SC704

JsC7ss
ZECTED
nEoTCy

-t d

010103
052703
005103
010337
006237

006002

1?3777

0S0S10
0s0s10

176777

gs0s1e
0S0sie

0S0s04
050506
120020

0S0Si0
0s0s1e
0Ce%00

MRCY11l 30(1046)

J14

10-NOV-?7 11:48 PRGE 179

ECC GENERATION AND COMPRRISON ROUTINE

108:

MOV R3,J8P3

RSRK JsP3

: INVERT X11

MOV R2, R3

BIS st{PIELL,R3

COM R3

MOV R3. awPl2

ASR Jebl2

. INVERT x21

MCV R1,R3

BIS stlPIE2L.R3

COM R3

MOV R3, d9PPE

ASR asb22

: INVERT x23

MOV Rl R3

BIS stlPiee3,r3

COM R3

MOV R3. JsP2u

ASR RI-ED

:NCW THAT RO FOR FCSITION |
: P3 FOR POSITION 3
; P12 FOR POSITION 12
: P22 FOR POSITION 22
: PS4 FOR POSITION 24
SARE KNOWN THE ROTATE WILL BE DONE NG
:THESE BITS JAMED IN

RGR R2

ROR R]

BIS J8P3, RO

B:S asP12, RO

BIC sP1EIIPIEI'PIEL2, R
81s RO, R@

CLR RO

8IS J8P22, R0

BIS 38P24 RO

gxc sPIE241PIERY, P!

gs RO, R1

8 12$

. THE PROGRAM COMES HERE IF RO=0
160 RFTER ROTATE RO GETS PUT INTO POSITION |
ROR R2

FLR R1

BI: sPlEL.R2



C,RPOM/S -
P12

gsaren
0S0764
0€0770

0S0774

050776
05.004
051006
QS101M
0s1016

051020
051022
051026
051032

0S1034
0S1040
051042
0S 1044
0S10Se

051054
0S1060

1062
107¢

DO“

1

032777
00100S
032777
001401
00042l

010146
042716
022677
001404

00473
104035
000407
023777
001403

004737
10403¢<

000207

CTRLRZ
? 11:09

050460
Cso462
0S0464

000400
000100

174000
143756

045464

oso47e

o454eY

MRCYL]

130134
130124

143734

30¢

K14

1046/ 10-NOV-?7 11:48 PRGE 180
ECC GENERATION AND COMPARISON ROUTINE
12%: MOV ,a#GECCI i SAVE ECCI
MOV Ra J8GECCe ; SRVE ECC2
TST antsecce ; IS HARDWARE TO BE CHECKED
i IF =1777777 TEST HARDWARE
;IF = 0 DO NOT TEST HRARODWRARE
BEQ 149 ; BRANCH IF HARDWRARE NOT 7O BE CHECKECD
: #CHECK HRARDWARE
BIT #SuUB, ISKR ; IS SWITCH 8 SET
BNE 159 ;BRANCH IF SWB 1S SET
BlT #SWE , JSWR ;1S SWITCH & SET
BEQ 158 :BRANCH_IF SWB IS NOT SET
BR 148 :IF SWITCH B IS _NOT SET AND

;SWITCH & IS SET THEN
;00 NOT DO COMPARES

15%: MOV R1,-(SP) :GOOD PATTERN REGISTER
BIC 8174000, (SP) :GET ONLY PATTERN BITS
CMP (SP)+, RHEC2 :COMPARE PARTTERN REGISTER
BEQ 13¢ :BRANCH IF GOOD
.70 SAVE TIME
Ysr PC, J8PUTREG :SAVE REGISTERS
ERROR 35S *PATTERN REGISTER IN 11 BITS IN ERRCF
BR 14§ :BRANCH OUT
138: CMP J8POSITI,JRHEC! ; COMPARE POISTION REGISTER
BEQ 14§ :BRANCH IF GOOD
-TO SAVE TIME
YsR PC, 98PUTREG :SAVE REGISTERS
ERROR 35’ 'POSITION REGISTER IN ERROR

;"DATA ENVLOP~ GIVES NUMBER OF CLOCK
; PULSES FROM BEGINING OF COMMAND
THQT IS THE CLOCKS IN THE R/W DATAR FIELD ENVELOPE

IN WRITE THERE ARE 10000 OCTAL CLOCKS
IN READ THERE RRE 10040 OCTAL CLOCKS

i"N-CODE_ZEROS™” GIVE THE NUHBER OF CLOCKS

; GIVEN FOR THE LERDING ZEROS FIELD
;MAX COUNT IS 113713 OCTAL

'"GOOD POSITION" GIVES NUMBER OF CLOCK
'G§EEN ARFTER LERDING ZEROS WHICH IS FO
MAX COUNT IS 1004C OR 10041 OCTAL

S
R THE Dn™HA

149:

RTS PC
.SBTTL ECC GENERATION CONTROL ROUTINE

; #THIS SUBROUTINE WILL CONTROL THE ECC GENERRTION ROUTINE

:#FOR ERROR CORRECTION PROCESS
: #CALL JSR PC, d8ECORR
i # ;EXPECTED POSITION REGISTER WHEN CORRECTION IS COMPLETE

SEG 2179
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¢1e 10-NOV-T7 11:09 ECC GENERARTION CONTROL ROUTINE SEG 01E0
0S1100 000000 ERPOS: O :POSITION REG. WHEN CGRRECTION IS COMPLETE
0S1102 010037 015132 ECORR: MOV RO, 38PCJISR :SAVE PC OF JSR + Y4
051106 162737 000004 015132 SuB #4 ' J8PCJISR :SAvE PC OF JSR
051114 012037 0S1100 MOV (RO)+,d8ERPOS  :GET POSITION REG. WHEN CORRECTION 1S COMPLETE
051122 013701 01477 MOV JSRHMR, R1 "MAIMTENANCE REGISTER
051126 0l27il 000301 MOV #7MD, aR1 *SET DIRGNOSTIC MODE BIT
05i132 005037 050456 CLR 3«£CHATA :ECC DATA IS ZERO
0S1136 00S737 0SO472 18: 757 JWPOSITI ;18 sorrunns POSITION NON ZERG
051142 001007 BNE 2% ‘BRANCH IF N-CODE S COMPLETE
0S1144 005337 050470 OEC J8NCOUNT : DECREMENT N-CODE
051150 001001 BNE 68 :BRANCH IF N-CODE IS NOT COMPLETE
051152 000403 B8R 28 :BRANCH AS N-CODE 1S COMPLETE
0S1184 (Q0S237 050500 6$: INC 98ZCODE : INCREMENT CLOCKS GIVEN FOR LEADING ZEROS
0S116C 000420 B8R 3s :BRANCH RS N-CODE IS NOT COHPLETE
GO TO GIVE CLOCK AND TEST ECC
0S1162 005237 050472 2s: INC J8POSITI : INCREMENT SOF TWARE POSITION
051166 023737 0S1100 0S0472 CMP SQMERPOS, 38POSITI: HAVE ENOUGH CLOCKS BEEN GIVEN TO DETECT ERROR
051174 103012 BHIS 35 BRANCH IF MORE CLOCKS TO BE GIVEN
051176 023737 050502 0S0472 CMP JEHADTMP, 28P0SITH: HAVE ENOUGH CLOCKS BEEN GIVEN FOR HARD ERROR
+H T IS HAVE 4128 MORE CLOCKS BEEN GIVEN
0S1204 DOIMIS BEQ S$ :BRANCH IF YES
051206 032711 000400 BIT 8ZER, JR1 TCHECK Z2ERO DETECT BIT IN RHMR
0S1212 00I0lé BNE 4s :BRANCH IS ZER SET
T0 SAVE TIME
0S1214 004737 ONS4EY YR PC, a#PUTREG :SAVE REGISTERS
051220 104034 ERROR 34’ :ZERG DETECT BIT NOT HIGH
‘WHEN 21 BITS IN ECC 32 BIT REGISTER IS O
0S1222 0S2711 000002 3%: BIS #MCLK, dR1 :SET CLOCK
051226 042711 000002 BI? sMCLK ' 3R] :CLEAR CLOCK
051232 004737 0SOSiW JSR PC, d8ECTEST :GO TO GENERRTE AND TEST ECC
081236 000737 BR is’ : CONTINUE
: THIS EXTRA CLOCK IS TO BRING ECH HIGH _
"AFTER THIS CLOCK POSITION REGISTER MAY BE 10040 OR 10041 OCTAL
051240 0S2711 0C00C2 c§: BIS sMCLK, JR1 :SET CLOCK
0E1244 042711 000002 BIC sMCLK . dR1 :CLERR CLOCK
051250 4g:
0t12S2 000200 RYS RO
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CZRINB. P12 10-NOV-77 11:09 SOF TWARE DISK DATA ECC GEN. ROUTINE SEG C181
gg:? .SBTTL SOFTWARE DISK DATAR ECC GEN. ROUTINE
'4
2642 ; #THIS SUBROUTINE GENERATES THE ECC FOR WHAT IS ON DISK AND INSERTS THEM
3533 : #ON LOCATIONS "DISK+1000" AND “DISK+1002"
7S4S
-’5'49 821 Y FILLEC:
7Sy 1270 00S03?7 o472 CLR JUPOSITI s CLEAR POSITION
7S48 051279 005037 0460 CLR JEGECC] :CLEAR GECC!
28RN R ke G0 B{CE Sames 1o omma e Eor cresarion
] ;
7881 821 10 81%7 MOV Ség é e UNTER r8a NUMBE oE 8a$5
7852 0S1314 012703 ooooao 9 : MOV 816. ha :COUNTER FOR NUMBER OF BITS PEP uopo
76583 061320 012104 MOV (R1I)4,RY ;OATA IN RY
7654 051322 006004 108: ROR RY :GET OMNE DRTR BIT IN CARRY
7655 061324 103004 BCC 118 :BRANCH IF DATAR BIT 1S ZERO
7656 gglaes 012737 177777 0S0456 MOV 8-1,38ECDARTA "ECC DRTA errnés A ONE
~E57 1334 000402 BR 128 ‘BRANCH TO GENERRTE ECC
25 T Bw gt I
;253 831342 5303 52c RS' ;BSCREHEET 8IT cSunr
7S61 051350 001364 BNE 108 :BRANCH IF 16 BITS NOT DONE
7562 051352 005302 DEC R2 : DECREMENT uono COUNT
~563 851 o4 805357 BNE 98 ganncu } uonos NOT DONE
7564 051356 (013737 0S046C 055566 MOV JUGECC), s DISK+(2Ep. #9) ; nse ECC1 ON DISK
SeS 0S1364 013737 050462 065570 MOV J8GECC2. duDISk+<257. %2, ; INSERT ECC2 ON DISK
TSe6b 0OS140e 000207 RTS PC
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CZRIHB. P12 10-NOV-77 11:09 SOF TWARE DISK DRTR ECC GEN. ROUTINE SEQ D182
7567
;ggg .SBTTL RH BRSE ADDRESS CHANGE ROUTINE
?€70 ;¥ THIS ROUTINE WILL ALLOW THE CHANGE OF THE BASE
;E;é . ADDRESS FROM 176700 TO ANY TYPED VALUE
7673 0S1410 BARSECH:
7674 0S1470 01374 014756 MOV J8RHCS],-(SP)  ;GET RERDY TO TYPE OLD BRSE
7575 051474 104940 TYPOC
7676 051556 004737 060346 JSR PC, J8STKINT :INITIALIZE THE TTY KEYBORRD
7677 0S1562 104412 RDOCT
7678 0S1S6M 012700 014746 MOV SRHD8, RO :GET STARTING ADDRESS OF REGISTERS
7579 061570 012701 000026 MOV 822. Rl :NUMBER OF REGISTERS
7680 0S1574 012737 052374 000004 MOV sADTIMO, asy :SET UP TO TEST THIS ADDRESS
7581 051602 021637 0147Sk cMP ISP, IBRACS | :NEW CSR?
7682 051606 001431 BEG 18 ‘NO, THE OLD ONE WAS RETYPED
7283 051610 005776 000000 TST aocsp) *ACLESS THE NEW RDDRESS
7684 051614 163716 014756 SUB Q#RHCS1 SP ‘GET THE nooness OFFSET
7585 051620 061620 28: ADD asp (RO + TAND PLUG IT IN
7686 051622 005301 DEC R1 : ONE LESS ADDRESS TO CHANGE
7687 0Sl1b2N 001375 BNE 2$ :B_T DO SOME MORE
7688 0S1672 013746 014744 18: MOV J8RPVEC,-(SP)  :GET READY TO TYPE OLD VECTOR ADDRESS
7589 051676 104402 TYPOC
7630 052004 104412 RDOCT
7591 012637 014744 MOV (GP)+, J8RPVEC  ;SETUP VECTOR RDDRESS
7692 052054 013746 014756 MOV dnkc81 - (SP)
7593 104402 TYPOC
7594 0S2124 013746 014744 MOV J8RPVEC, - (SP)
7595 (0S21 104402 TYPOC
759 062350 012746 000200 MOV #RA, - (SP)
7697 0S2354 104402 TYPOC
7598 052370 000137 017356 IMP J8BEGIN :ALL DONE, NOW START OVER!
7699 Pp52374 022626 ADTIMO: CMP (SP)+. (SP)+
;ES? 0S2454 000137 051410 JMP J8BRSECH
7602
7603
7E04 -#THIS 1S A LITTLE ROUTINE THAT TESTS NED BIT 11 IN RHCS2
7£05 :#THIS LOOPS HERE FOR EVER
7606 :#T0 BE USED ONLY IF DRIVES PRESENT LOOKING AT NED DOES NOT RGREE
707 .uer WHAT 1S REALY THERE
7608 052460 000000 ERUNIT: O :UNIT UNDER MANUAL TEST
7608 052462 004737 045764 snsrnnr JSR PC, d#CLDISK :SET GENERAL REG.
7610 052466 013712 052460 MOV aoénunzr aR2 *SELECT UNIT
761} 0S2472 005714 18: TS7 aRY :TESY RHER]
7612 052474 032712 010000 BIT SNED, aR2 :TEST NED
7613 082500 001401 BEQ 23 :BRANCH IF GOOD
7614 087502 000773 BR 13 *NED NOT SET
7€15 052804 000772 2%: BR 13 :NEC SET
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DISK SIMULATION
.SBTTL DISK SIMULATIO
;#IN R HR%TE HERDER AND DRATA COMHQND FILL THE FOLLOWING
'iHCLYSHI H CY%I R 70 B$ ON D1SK
; RWSECTR=W] TH CTOR AND TRACK TO BE ON DISK
INKEYI- TH KEY1l TO BE ON DISK
;'NKEYE: H TH KEYZ TO BE ON DIS
; #FNWORD= NO OF DATA WORDS TO BE WRITTEN ON DISK
lTHE COMMAND THEN IS JSR PC,C 0
:l
-
S
;#IN A WRITE DRTA COMMAND FILL THE FOLLOWING
;#CYL=WITH CYLINDER TO BE FOUND ON DISK
; #SECOTR= WITH SECTOR AND TRACK TO BE FOUND ON DISK
#KEYl= WITH KEY] TO BE FOUND ON DISK
;!KEY2= WITH KEYZ2 TO BE FOUND Of DISK
;#X= 1 MUST BE ONE

: sNOWORD= WITH NUMBER OF DATA WORDS TO BE WRITTEN
;#THE COMMAND THEN IS JSR PC,COMHO

21

;'

s #*

i

;

;%

;#IN R READ HERDER AND DRTR COMMAND FILL THE FOLLOWING
;#CYL= WITH CYLINDER TO BE FOUND ON DISK

; #SECOTR= WITH SECTOR AND TRACK TO BE FOUND CN DISk
;#KEYl= WITH KEY1 TO BE FOUND ON DISK

t#KEYS=WITH KEYZ TO BE FOUND ON CISK

: DAWORD= WITH NUMBER OF WORDS Tu BE FOUND ON DISK
i X=0 MUST BE ZERG

‘#tHE COMMAND THEN IS JSR PC,COMHD

“*“*‘lﬁ'*

p'u R READ DATA COMMAND FI._L THE FOLLONING

:#CYL= WITH CYLINDER TO BE FOUND ON DISK

: #Se COTR= WITH SECTOR ANC TRACK TO BE FOUNC ON DISk

*#KEY1l= WITM KEYI 70 BE FOUND ON DIS

‘#KEY2=WITH KEY2 TO BE FOUND ON DISK

nonuono- KITH NUMBER OF WORDS 10 BE FOUND CHW DISk
-x=0 MUST B ZERC

.?Hs COMMAND THEN 1S JSR PC,CCMKD

SEG 0183
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I&-?OV-?? 11:48 PRGE 185

CZRJHBC, RPO4-S.6 DSKLS CTRLR2 MACY11l 30(1046)
DISK SIMUL

CZRINB.B12 15-NGV-*7 11:09 TI0M SEGC 0leu
669
767
76”1
67
2223
267 . ¢WRITE DATA COMMAND
zg;, :#0R READ COMMAND, I.E DRTAR ONLY, OR HERDER AND DARTA
2678
7679
4
2283 - #THIS SUBROUTINE IS THE FIRST IN A SERIES OF NESTED SUBRCUTINES
2684 ;%17 ISSUES DIAGNOSTIC MODE, AND EXTRR DIAGNOSTIC INDEX, AND THE
Zggg ‘2'GO" BIT
7687 :#1T THEN CALLS THREE GTHER SUBROUTINES, WHICH IN TURM CALL
Z‘ggg :#0THER SUBROUTINES. THE SUBROUTINES CALLED HERE ARE:
'
=690 "~ SEARCH : ISSUES SECTOR CLOCKS TO SET SECTOR FOUNG FLOF
T691 ! g ROHERD :RERDS THE SECTOR HEADER
7692 " WRDARTR *WRITES THE SECTOR DRTA (WRITE OPERATION)
3233 L REDARTR 'READS THE SECTOR DATA (READ CPERATION)
7695
7636
7697
7698
7699 0S2506 000000 RUNCTR: .WORD O
270C 352510 011637 015132 COMHD: MOV (SP)  38PCJSR :SAVE PC OF JSR + 4
3;85 0S2S14 162737 0DODOON 015132 suB o4, abPCISR :SAVE PC OF JSR
7703 0S2536 012777 000001 142232 MOV $OMD, 3RHMR :SET DIAGNOSTIC MOGE
7704 062544 (052777 000004 142224 BIS 8MINK, SRHMR :SET DIAGNOSTIC INDEX
7705 052552 042777 000004 142816 BIC sMINX ' JRHMR :CLERR DIAGNOSTIC INDEX
7 0S2560 0s2777 000001 142170 BIS 8GO, JRHCS ] :ISSUE "GO’ BIT & STALL "TILL "RUN’
707 ;rgncrgon CODE WAS ISSUED BY THE TEST
7708 052566 012737 000113 052506 RUNWAT: MOV 875. ,38RUNCTR  :LORD STALL COUNT = APPROX. 450US FOR 11-50 CPU
7709 062574 005337 052506 18: DEC JsRUNCTR : COUNT DOWN ONE
;;i? 0S2600 001375 BNE 18 :CONTINUE UNTIL = O
7712 052602 013746 o; 652 MOV SECQTR -<3p) :GET DESIRED SECTOR - TRACK
7713 062606 042716 177740 BIC 8177740 (SP) iMAKE ONLY SECTOR
T714 052612 012637 052622 MOV (SP)+ JkTRK :SAVE SECTOR
5;12 0S2616 004137 086716 JSR R1, 38SEARCH : ISSUE SECTOR CLOCKS (m==mmmmcomceeeee ,
7717 052622 000000 TRK : .WORD O
7718 0S2624 012701 000240 MOV 8+NOP  R1 :GOING TO MOVE NOPS
7719 052630 010137 052662 MOV R1,d85SYN :NOP INTO SSYN
7720 052634 010137 052664 MOV R1. ISHEDGAP :NOP INTO HEDGAP
7721 0E2e40 (010137 052666 MOV Rl IWHEDSYN ‘NOP INTC HEDSYN
;zgg 0S2e44 004137 QE2772 JSR R1’ QEROMERD :RERD THE MERDER (===-=-=ce-ue- :
-4
T724 Q€2ec0  000COC "l JWCRC 2 o rLINDER RDORESS



D1S

CoRJHBO,RPO4-S-6 DSKLS CTRLR2  MACYL1l 30(1046) 10-NQV-?7 11:48 PRAGE 186

SERINB. P12 10-NOV-77 11:09 DISK SIMULATION SEG C1BS
T2 0S2652 000000 SECOTR: .WORC O : SECTOR/TRACK ADDRESS
7726 052654 000000 KEYl: .WORD O ‘KEY1 WORD
~+27 052656 000000 KEY2: .WORD G 'KEY2 WORD
~?28 0S2660 000000 X: .WORD O :x=1 WRITE COMMAND
7729 :X=0 READ COMMAND
3
2;33 :DUMMY ERROR CALL LOCATIONS FOR THE RERD HERDER OPERATIGN
7?34 052662 00024C SSYN:  NOP . IF "ERROR 2" INSERTED BY RDHERD
7 :SUBROUTINE, THEN THE FIRST SYNC
7w :1S NOT DETECTED. NO BAD DATA
7737 :1S GIVEN BECAUSE SYNC=144000
7738 :CANNOY BE RERD. WORD NUMBER
7739 :1S ~1* BECAUSE THIS IS THE FIRST
7;3? :WORD TESTED.
'S
TTH2 052684 000240 HEDGAP: NOP :IF “ERROR 3 INSERTED BY
7743 'RDHEAD SUBROUTINE, THEN THE
7744 :HEADER GAP 0’ s WERE NOT
~;:§ ‘WRITTEN RIGHT
{
747 :IF “WORD NO” CONTAINS, SAY
7748 :3(8), THEN IT IS THE YHIRD
7749 ‘WORD'OF A 5 WORD HERDER
322? 'GAP THAT IS WRONG.
ey}
7752 :"BAD DATA™ CONTAINS WHAT IS
;;ga :GOING ON THE DISK.
7?7658 0S2e6Ee 000240 HEDSYN: NOP
77SE :IF "ERROR 3" INSERTED BY RDHEARD
7787 ! SUBROUTINE, THEN THE HEARDER SYNC
7758 : GENERATED BY DCL IS WRONG,
7759 :OR THE LAST BYTE
z;gg :OF THE HEROER GAP 0'S IS5 WRONG.
/
7762 s IN EITHER CASE WCRD NO=6,
7763 ‘RIGHT BYIE IS Henoen 0,
zggg SLEFT BYTE IS SYNC
¢
~766 :“BAD [ATR™ HRS WHART IS GOING
?Zgg :ON DISK.
I's
769 0S2670 00S737 0ISi24 157 JMERFLGS : WERE ANY EnQORS DETECTED *
z;;? 0S2e74 001017 BNE out *IF YES, EXIT1 =cmmcecmm oo
4
?772 052676 00S737 052660 157 JaX :1S IT A DATA WRITE OPERATION ?
7773 082702 001410 BEG DAREAD ‘NO...THEN DO A DATA READ
7779 082704 008737 052764 75T J8NOSTNC *1S THIS FORCED HERDER ERROR COMMAND "
7775 “IF YES NOSYNC=-] THEN WRITE OR REAC
?77¢ !1S SHUT OFF, SO BRANCH OUT
77727 : IF __NOSYNC=0 THEN CONTINUE
3;;3 0Sz710 000!l BNE ouT SEXIT IF SET =--m-mmmmmmmmmmmeeeee >

778C 0c27iz DO41237 0t423e JSK R, dskRDHTH tWRITE DATH (~-=-=--e-~-—mmmmmmommoom



CoRIJHBO,RPO4-S & DSKLS CTRLRe

JSRIHB. P12

052716
052720
0se722

0ser3e

052734
gs2e7so

10-NOV-77 11:09

000000
000000
000404

004137

000000
000000

000207

gs7ive

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 WRITTEM

;READ DATA (=v=m=—momooeoeoee oo
;NG OF WORDS TO BE REAC

JEXIT

SEG Cl8s
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3133799
OEOOO@OOEMOEOI Do
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F15

0-NOV-?7 11:48 PRGE 188

RPO4/S & DSALS CTRLRZ MACYLLl 3 ) 1
P12 IMULRTION SEG C187

0(1046
10-NOV-77 11:09 DISk S
; #THE DISK SECTOR IS DEVIDED RS FOLLOWS

;#19 WORDS OF 0O, ONE WORD 144000
: #THESE MRAKE 33 BYTES FOR SECTOR GRP AND ONE SYNC. BYTE

052752 014400 RSYNC: 14400
gS2754 000000 RCYL: 0
0S27Se 000000 RSETR: O
0Se760 00000C RKEY1l: O
0Se7ee 000000 RKEY2: O

: *S WORDS OF 0°S, ONE WORD 144000
:#THESE MAKE 11 BYTES FOR HERDER GAP AND ONE SYNC. BYTE
: #*THESE ARE DCL GENERATED

; *THERE ARE 256 WORDS OF DATA
; #THERE ARE 2 WORDS FOR ECC GENERATED 8Y DCL
:#15 WORDS OF 0°S FOR DATR GAP RAND TOLERANCE GAP



CoRJHBO,RPOM-S 6 DSKLS _CTRLRE

CoRIMB. P12 10-NOV-"711:09
=822
7823
7824
~825
7826
837
zggg 052764 000000
7830 0S2766 000000
7831 0S2~~0 00000C
=832
7833
7834
7835
7836 0S2772 012137 052754
7837 052776 012137 052756
7838 063002 012137 052760
~839 053006 012137 0S2762
;g:? 053012 012137 053562
7842 053020 013700 014776
843 053024 012705 000002
7844 053030 012710 00000]
7845 3034 052710 000010
7846 063040 052710 000002
:g:g 063044 042710 000012
4
7849 053050 000404
7850 053052 012710 000013
ngé 053056 0O4c710 000012
7863 053062 012702 000007
7854 053066 052710 000002
7855 (053072 042710 000002
7856 053076 005302
7857 063100 001372
7858 053102 06335
zggg 0S3104 001362
I'e
7861 0S3106 012702 000022
7862 083112 005037 0OS53SEC
7863 063116 004737 0535e4
7864 053122 005302
;ggg 053124 001372
7867 063126 013737 052752
786B 0S3134 004?37 053564
7869 063140 032710 001000
7670 0S3144 001012
7871 083146 012737 00000l
7872 083154 013737 052752
7873 082162 012737 104002
;g;g 03170 0GOE?1
7B7e 03172 013737 052754
7877 0JE3200 004737 0C35E4

MRCYL11 30(1046)
DISK SIMULATION

0S3560

052?70
00llza4
0Seeke

0E23Se0 S§:

18-NQ -77

G1S

11:48 PRGE

: #RERD DISK HERCER

NOSYNC: O

TY: 0
ERWORD: O

ROHERD: MOV

4%:

MOV

X OOoOOOODOmI DIM ©
ZMZMr=—~O —OD w
momMOoOones ac

Q
<

CLR

+,d8RCYL

+,d8RSETR
+,J8RKEY]
+,J8RKEY2
+,J8COMPR

J3RHMR, RO
#2, RS

$0MD . aRO
sMSTLK . SRD

sMCLK , 9RO
sMSTCK*MCLK, aR0

(R
(R
(R
(R
(R

Pt s Pt P e
e Nt e N et

189

: FORCED HERDER ERROR = -1
:NORMAL = O
!ERROR TYPE NO.

: ERROR WORD NOC.

;STORE CYLINDER RDDRESS

:STORE SECTOR AND TRACK AODDRESS
:STORE KEY!

:STORE KEYE

:STORE COMPARE OR NOT

;RO CONTARINS MAINTANENCE REG.
;RS _IS A COUNTER FOR WORDS

;SET DIRG. MODE

;SET SeCTOR CLOCK FOR FIRST WORD
;SET MAINT.CLOCK FOR FIRST WORD
; RESET THEM

:DON'T GIVE SECTOR CLOCK FIRST TIME

cs
SMSTCK!MCLK!DMD, 9RO; SET SECTOR, CLOCK. DIAG. MODE, RESET INDEX

SMSTCK!MCLK, dRD

87 R2
sMCLK, 9RO
#MCLK . JRO

2V LDVE)E ~—DWD
OO WO s~ WM

RSYNC , 38WORD
J#READ

tsy,
13

81, JSERWORD

28RSYNC , a#SGDDAT

#104002, d8SSYN
33

RCYL, &8WORD

1
as
PC, JuREAD

“RESET SECTOR & MARINT.CLOCK

;LORD BYTE COUNTER

;SET MAINT. CLOCK

sRESET IT

:BYTE COUNTER

:CONTINUE IF BYTE NOT COMPLETE
; WORD COUNTER

:CONTINUE IF WORD NOT COMPLETE

;LORD NO OF WORDS OF ZEROS
;00 0°'S

:READ 0°'S «
:COUNT DOWN WORDS
:CONTINUE

:SYNC. WORD

sREAD IT (e=cccccccccccccccaaaa ¥
;SYNC. BYTE DETECTED”

;CONTINUE IF SYNC DETECTED

; ERROR WORD NO

: SYNC WORD

; INSERT “ERROR 2 IN SSYN
:BRANCH OUT ==-ewcecccccracceas- .

:SETUP CYLINDER
'READ IT (mo——mcemmmmmcmcmeoeen

SEG Jles



JoRINBO, RPOM s
CoRIMB. P2

~878 053204
~8°9 083212
~880C 0532i6

88 Bed%p

~883 (053236
~884 (053242
~885 (053250

~886
88T 053254
7888 053360
~889 053262
"830 033266
891

B892

893

T894 053270
7835 053274

-89
<897
898 053312

053336
053344

0S3346

M B Y IS

~d

O OO D DD
— )

05337¢e

053400
Q5 3404
0S340&
053412
OS341Y4
0S3422
0S3%30
0S343¢
OS344y4

0CS 3446
7929 0C3wEe

TINCTI Y
NN Ltuhu—-0O W

1]
DO D DD D O DD
PRI DY s o p—p—

I N

L£0M0— OO0

> -
I2Z T -<EH

§ C

?

DS
-NO
13737
Q473
i

KL

V-
0137
0047
013737
8047

137
004737
013737
004737
00S73?
001135
005737
001472
012708
012702
012737
004737
005737
001412
160227
00SC37
013737
012?37
000sG3

Q0353
001351
004737
023737

308735

0C 1406
00s737

TRLR2
11:09
052756

0S356M4
0527’60

Bed3E2

0S3554
0S4SS0
0S3564

015144
053562

0s4sSe
J0000S
000006
054016
0S4014

052770
001124

os40l4
104003

0S4014
0S40186
ps2ree
0E27eH

0s4014
0Olley
0s27<e
OS4C1y4

000006
104003

JEY01H

MACY11l 30
D

053560
0S3%S60
053560
0S3s60C

052770

00llee
0SebbH

gs4014

0000
MUNOoO
[V Ve
o e
o N
ocomL

046)
SIMULATION
MOV
JSR
!
i
JSR

MOV
JSR

TST
BNE
TST
BEGQ

; #®CONTINUE WITH

MOV
MCV
es: MOV
JSR
TST
BEQ
SuB
CLR
MOV

(1
ISK

ye¢

BEG

15T
BEG
CLR
BR

OV
MOV
MOV
MGV
BF

10¢: MOV
BR

——
mnL
[°. 1"

10-NOV-

H1S

77 11:48 PAGE

annssrnhasuono
achxzvxhaouono

R
achxevs gnuono
PC, 28READ
anacnctanuono

U

SUTESDTE
13$

J8COMPR
118

190

SE;UP SECTOR/TRQCK

;IS THIS R DRIVE TIMING ERROR ~
: BRANCH OUT YES === e
;1S THIS A REQO OR WRITE »OHHQND ?

;00 RERD IF = 0

DIAGNOSTIC WRITE COMMAND

SHEGAP, RS
#S,Re

as SRERWORD
PC.IsWRITE
anuuono

73
RegaiERNORD
U8WWORD, SBDDRT

104003, JBHEDGAP;
13%

auuuono.(R5)+
s

PC, ISWRITE
28RSYNC , ISWWORD
5ONOSfNC

148
4 SWWORD
10%
J8$GODAT

S$
JQRSYNC J9SGDDAT;

; POINTER FOR HERDER GRP

:NO OF WORDS OF ZEROS

: ERROR_WORD NO SET

: FOR_HERDER GAP

i TEST WRITTEN WORD

iCONTINUE IF GOOD THAT IS = §
WORD NOQ IN ERR

; GOOD HORD SHOULD Bt O

:BAD DAT

“ERROR 2” GOES IN HEDGRP

; BRANCH OuT

; SAVE HERDER GRP

;WRITE HERDER (DATAR) GRP SYNC

S

HUT OFF SO BRANCH QOUT

O NOSYNC=0 THEN CONTINUE
T IT IF TRUE ERRUR
T
I

'
O
l
'
]

=0 ?

NTINUE IF GOOU
HOULD BE ZERO
ANCH 10 TYPE ERROR

GOOD DRTA

IS T
IF v
IS S
IF N
; PRIN
;1S 1
;CONTIN
;1T SH
; BRAN

sSws wE B we

SSWWORD , d#3BDDAT: BRD DARTA

86, 38ERUORD

-104003 JBHEDSYN

JBWWORD, (RS 1+
13%

:#RERC COMMAND START FROM HERE

1.%: MY,

85, R2

:BRANCH QUT —=~cccccccccccccccans

;SAVE DATA SYNC.
,EKIT ---------------------------

HIS FORCED HERDER ERROR COMMAND ~
ES_ NOSYNC=-1 THEN WRITE OR RERC

SEG 0189
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CIRIJHBC,RPO4 S & DSKLS CTRLR2  MACYLL 30(1046) 10-NOV-?7 11:48 PAGE 191
IZRIMB.®12 10-NOV-77 11:08 OISK SIMULATION
=934 (053460 005037 052560 128: CLR WORD
T935 063464 004737 053564 JSR PC . 98READ :READ HERDER GAP (==-=-meoeeecae--
=936 053470 005302 DEC R2 "ARE 5§ HERDER GAP 2ERCS COMPLETE -~
~937 Q83472 00137 BNE 128 :1F NOT CONTINUE
=338 053474 013737 052752 053560 MOV S8RSYNC, ¥WORD :SYNC WORD
7933 (0S3502 004737 0S3564 JSR PC, 9#RERD :READ HERDER (DATA) SYNC)
S940 0S3506 00S7?3”? 052764 78T asRNOSYNC roacso SYNC ERROR ?
T94] 053512 001404 BEQ 168 F NGT ERROR COMMAND CONTINUE
~942 053514 032710 001000 817 #0TSY, JRO YNC. DETECTED
7943 053520 001415 BEQ 138 xr ZERO BRANCH OUT —--r-—-mewe- :
zg:g 0S3522 000403 BR 17§ : IF NOT ZERO BRANCH TO ERRGR
7946 053524 032710 001000 168: BIT sDTSY, RO :SYNC. DETECTED °
T35, 063530 00101l BNE 138 tEXIT IF YES —=-cmmmmmmceemeaae ,
7948 053532 012737 000006 052770 i7%: MOV 86, 98ERWORD : ERROR WORD NO.
7949 0S3540 013737 052752 001124 MOV S8RSYNC, J#3GDDAT; SYNC WORD
7950 Q053546 012737 104002 052666 MOV 8104002 S¥HEDSYN: MOVE “ERROR 2
35] (0S3Es4 138:
7982 (0538Se (005201 RTS Rl (EXIT mmemmme e
r 953
TQc4
~3€¢g
~35¢
~gcp
~GEg

wn
(W)
O
(@)



J1S

CoRJHBO,RPOY.€ b [CSKLS CTRLRZ  MRCYIL 30(1046) 10-NOV-77 11:48 PRGE 192

JIRIMB.PLE 10-NOV-77T 11:08 DISK SIMULATION
~9%] : #READ ONE WORD IN "WORD"
~962
~963
=964
7965
~966 0S356C 000000 WORG: ©
~9e” 063562 00COJ0 COMPA: GO
968
969
~97C
~9T1
T972 DS3SeM REAL :
*3~3 D0S3S66 012705 000002 MOV 82,RS ;WORD COUNTER
7974 053572 012710 000001 MOV aDMD, IR0 ;SET DIAG. MODE i
°975  0S3576 006037 053560 RGR 38WORD :CHECKING IF THERE IS & GME
976 3602 103002 BCC 18 ; IF _NO_ ONE BRANCH
T977 0S3604 0S2710 000020 BIS SMRD, IR0 :SET BIT 4 _IF DATA HAS ONE
°978 063610 012702 000007 .8 MOV 87,Re ;8YTE COUNTER
S979  0S36I4 082710 000012 BIS sMETCK!MCLK,JRO ;SET_CLOCK, DRTA IF ANY.  SECTOR )
7980 0S3620 005737 05046 TSy 28TSECCG 115 this BYY 10 GEMERAYE ANC TEST ECC °
T981 053624 0014ll BEQ 6$ ;BRANCH IF NO
982 0563626 032710 00002C 38 SMRD, 3RJ :1S DATA BIT A ONE
~983 0S332 001404 BES 5§ ;BRANCH_IF DATA BIT IS C
984 053634 02737 177777 JS04SE MOV 8-1,30ECDATA :ECC DATA BIT 1S A ONE
~985 05342 00040e BR ; BRANCH
= DS3644 005337 050456 5§ CLR JECDATA ;ECC DATA BIT ISR O
7387 (0S3650 012746 00COC! 6s: MOV sOMD, - (SP ;KEEP ONLY DIAG. MODE
=988 053654 006037 052560 ROR 38WORD ICHECKING IF THERE IS A ONE
~983 063660 103002 BCC °s : IF _NO_ ONE BRANCH
~990 05366e 012716 000021 MOV BMRD'OMD, .SP)  ;KEEP DATA AND DIAG. MODE i
~393] 053666 012610 2s. MOV (SP)+ IR :PUT_IN DATA,RESET CLOCK, SECTIR
"392 063670 005737 050464 151 J8TSELCG 15 ECC T0 B& GEMERWTED FOR TWI5 BIT
393 053674 001404 BEQ s :BRANCH TF NO
7994 053676 005237 050476 TNC S8DATENY {NUMBER OF CLOCKS GIVEN FOR DATA ENVELCPE
799¢ 053702 004737 05QSid JSR PC, J8ECTEST :GO TO GENERATE AND TEST ECC
~996 053706 052710 000002 3s: BIS sMLLK , JRO 'SET_CLOCK i _
799~ 053712 005737 (0S046M 3 I8TSELCG ;18 THIS BIT TO GENERATE ECC
~99g 053716 001411 BEQ s : BRANCH _IF NO
7999 063720 032710 000070 BIT 8RO, RO ;1S DATA BIT A ONE
800C 063724 00I4CH BEG 4 | BRANCH IF DATR BIT IS = C
80C1 053726 0i2737 177777 25C4sg MOV 8-1,38ECDATA tECC DRTA BIT IS A ONE
8002 053734 200402 BR 8s : BRANCH
80C3 05373 00SQ37 050456 ~g- CLR O8ECDATA :ECC DATA BIT IS = O
8004 0S3742 Cle?% 00000} 8s: MC v 8DMD, - (SP KEEP DIRG. MODE
B00S 053746 006037 053560 RQR 28WORD iCRECKING IF THERE IS A ONE
006 083752 10300¢ BCC 4§ :BRANCH IF NO ONE
857 953754 Ql27.6 00L021 NSV SMRO!DMC, . SP KEEF_DIAG. MODE AND DATA -
BO0S 053760 012610 s : MOY (5P +, aR0 :SET DATA, DIRG. MODE, CLEAR CLUIC¥
8009 053762 005737 0S0464 157 a81SELCG ;1S THIS BIT TO GENERATE ECC
oC.0 052766 001404 BEJ 9s {BRANCH IF NO i
BCl. 053770 005237 0S0476 INC SEDATENY {NUMBER OF CLOCKS FOR DATA ENVE.CPE
5915 082774 004737 (CE0S.d JSR PC,O8ECTEST G0 10 GEMERATE ANC TEST ECC
BC.4 JS4000 00S30¢ 38 : o] 3¢ R2 :B817E_COUNTER L
gC.S 2€<40C2 Os13w) BNE k? { tZONTINL IF ONE B1TE ™ I°MPLETE
El.e 2E-I04 0DEZCE DE: RE :WORC COJNTER



K15

g-NOV-77 11:48 PAGE 193

ATION SEQ 2192
E

S

S .Eo.‘il;mus IF ONE WORD NOT COMPLETE
¢

IHB0 . RPO4-S & DSKLS CTRLR2  MACYIL 3 (10
~:mme #12 19-NOV-77 11:09 DISK

l
L
80iT 0QS4006 001300 8N
8018 0Sw<Gi2 000207 RY
8019
80e0
8021
8022
8023
8024

r

r

”«



RPO4 S 6 DSKLS CTRLR:S

CoRIHBO

CZRIHB. P12
8025
8026
8027
8028
8029
8030
8031
8032 0S4014
8033
8034
8035
8036
8037 0S4016
8038 054026
8029 054032
8040 054036
8041 DSu4042
8042 QS4O46
8043 0QS40S2
8044  0S40SH
B804S 0S4062
8046 0S4064
8047 4066
8048 (054070
8049 0S4074
80s0 054076
8051 054100
8052 0S4104
8053 064110
B8OS4 (054112
8055 064116
805E
8057 054122
8058 054126
8059 (54132
8060 0S4134
8061 054142
8062 054144
8063 0S4146
8064 0S41S0
B06S DS415Y
8066 054156
8067 054180
8068 0S4164
BO6S 0S4170
8070 054172
8071 054176
8072
8073 0S4202
8074 054204
8075 0S4206
8076 054210
8077 DS4212
€078 0S422€
8073
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; #WRITE ONE WORD WHICH COMES BACK IN "WWORD"

WWORD :

WRITE:

1%:

cs:

3s:

48

cs:

6S:

7%

0

82,RS ; WORD COUNTER
s1.3RO iSET DIAG. MODE
87 R2 : BYTE_COUNTER
#MSTCK!MCLK!DMD, JR0; SET SECTOR 8 MANT. CLOCKS
sMiR, IR0 :CHECK WRITEBIT IN MAINT. REG.
2s 'BRANCH_IF ZERQ
$-1,38ECDATA 'ECC DATA BIT IS A ONE
iSET_CARRY
gg ‘MOVE 1 FORWARD
JQBECDATA ;ECC DATA BIT IS = O
:CLEAR CARRY
R3 'MOVE O FOR WWORD
sDMD, JRO :CLEAR SECTOR AND CLOCK
J8TSECCE 1S THIS BIT TO GENERATE ECC °
S "BRANCH IF NO
I8DATENY 'NUMBER OF CLOCKS FOR DATA ENVELOPE

PC,asECTEST

;GO TO GENERRTE AND TEST ECC (---~----

SMCLK, JRD :SET CLOCK
SMWR, IR0 :CHECK WRITE BIT IN MAINT. REG.
S :BRANCH IF ZERO
8-1,38ECDRTAR :ECC DATR BIT IS A ONE
'SET CARRY
gg 'MOVE 1 FOR WWORD
J8ECDRTA :ECC DRTR BIT IS ZERD
:CLERR CARRY
R3 :MOVE O FOR WWORD
sDMD, JRO :CLEAR CLOCK
JNTSECCG 1S THIS BIT TO GENERRTE ECC °
7$ 'BRANCH IF NO
SUDATENY :NUMBER OF CLOCKS FOR DATA ENVELOPE
PC,8ECTEST :GO TO GENERATE AND TESY ECC ¢==-=-=--
R2 :COUNT FOR BYTE END
- :IF NOT BYTE END CONTINUE
RS :COUNT FOR WORD END
18 *IF NOT WORD END CONTINUE
R3, I8WHORD !STORE THE WORD
PC PEXIT =mmmmmleZoe mmmmmem ememmoo o

SEG 0193
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CZRIHB.Pl2 10-NOV-27 11:P% DISK SIMULATION SEG 0195
8085 : #WRITE DATA HOUSEKEEPING ROUTINE
8086
8087
8088
8089
8090
8091
8092
8093 0S4230 00000C COUNTD: O
8094 0S4232 000400 FORMAT: 256.
8095 054234 000000 24ORDS: O
8096 054236 WRDATRA:
8097 0SY4236 011137 054230 MOV (R1),d8COUNTD  ;STORE NO. OF WORDS TO BE WRITTEN
8098 0S4e42 012102 MOV (R1)$,R2 :SAME IN R2
8099 (0S4e4d 012137 053562 MOV (R1)+.98COMPA  :COMPARE OR NOT
8100 054262 012701 000016 MOV #14. Rl :NO. OF TOLERANCE GAP WORDS
8101 0S426b 012703 055574 MOV sT0L8AP, R3 :START OF TOLERANCE GAP TABLE
8102 0S427?2 012723 177777 18: MOV s-1, (R3)+ ‘MAKE 1T 177777
8103 054276 005301 DEC Rl :1S 14 COMPLETED *
3{83 0S4300 001374 BNE 18 :IF NOT, CONTINUE
8106 054302 013700 014776 MOV J8RHMR RO :RO CONTAINS MARINTANENCE REG.
B107 0S4306 013746 054232 MOV J8FORMAT, - (SP)
8108 0S4312 163716 0S4230 SuB J8COUNTD ! (SP)
8109 05316 011637 054234 MOV (SP),@8ZWORDS  ;NO. OF ZERO WORDS TO BE WRITTEN
B110 0S4322 012604 MOV (SP)4 RY
8111 0S4324 005737 015142 TST JsTSelC ;1S THIS AN ECC TEST
8112 0S4330 001403 BEQ 7S :BRANCH IF NO
8113 0S4332 012737 177777 050464 MOV 8-1,  INTSECCG :THESE BITS RRE TO GENERATE ECC
8li4 0S4340 012703 0S4S66 78: MOV s0I5K,R3 :SIMULATED DISK AREA
8115 054344 004737 0S4016 2% JSR PC, O8WRITE ‘WRITE ON SIMULRTED DISK
8116 0S4350 013723 O0OS4014 MOV d8UWORD, (R3)+  :STORE ON SIMULARTED DISK
8117 0S4354 005302 DEC R2
8118 0S4356 001372 BNE 29
8119 0S4360 005704 TST RY :ANY 2EROS TO BE WRITTEN ?
g}g? 0S4362 001408 BEQ 4§ :BRANCH IF NONE TO BE WRITTEN
Bl22 054364 004737 054016 3%: JSR PC,8WRITE -WRITE ZEROS ON SIMULRTED DISK
8123 D0S4370 013723 0S4014 MOV O#UWORD, (R3)+  :STORE THFM
8124 054374 005304 DEC RY
8125 054376 001372 BNE 3s
8126 O0S4400 005037 0S0464 4e: CLR JUTSECCG :NO MORE ECC TO BE GENERRTED
8127 0S4404 012701 000002 MOV 82,R1
8128 0S4410 004737 0S4016 Sg: JSR PC.ABURITE -WRITE ECC1 AND ECC2 ON SIMULATED DISK
Bl129 O0S4414 013723 O0S4O14 MOV I8UORD, (R3)+  :STORE IN WEECL AND WEEC2
8130 054420 005301 DEC R1
B131 054422 001372 BNE c$
8132 0S4424 004737 054016 JSR PC,38WRITE :WRITE DATA GAP
8133 0S4430 013723 054014 MOV O8MLWORD, (R3)+  ;STORE IT
8134 0S4434 012701 000016 MOV 8l4. Rl
8135 0S4440 004737 0S4016 6S: JSR PC, JBURITE sWRITE TOLERANCE GAP ZEROS
8136 OS4444 013723 064014 MOV 28lLWORD, (R3,+  ;STORE THEM
8137 0S40 005301 DEC R
8138 0S4452 001372 BNE 63
3133 0S44EE  000201) RTS R1 (EXIT e
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CIR
N N JY- 10-NOV="7 j1:29 DISK SIMULATION €EG 2197

Ll

ALY LB S IY ]

UM Svis AL A At AN T
@
£
n
£
o
O
(=]
=
O
o
£

Nr
n

;#THIS IS THE SIMULATED DISK
2ONLY ONE SECTOR OF SPACE IS ALLOCRTED

4470 888823 SECGRP: .BLkNW 19. °2E T8R SRP 3e BYTEg OfF Q
4536 01 WSSYNC: .BLkd 1 TOR GAP | BYTE OF O ONE SYNC BYTE
AEADER: .8LKW Y4 HSQOER = CYL, SECTOR/TRACK, KEY1l, KEY2

0S4SSg  000CC1 WCRC: .BLKW 1
QS45s2  C00CA0S HEGMP: .BLKW 5 ;HEADER GAP 10 BYTES OF O
gs4sed  0GN00!L HOWSYN: .BLKUW 1 :MERDER GAP 1| BYTE OF O ONE SYNC. BYTE
0S4566 SILOTB: : (ALSO USED IN SILO TEST RS SiL0 TRBLE.
OS4Se6 000400 DISK: .BLKW  25E&. EQTG SPRCE
055566 00DCO!l WECCL: .BLKW i
0S5570 0CcQ0C! WECC2: .BLKW l ;ECCe
055572 000001 OTRGARP: . 8LKW 1 :DATA AP 2 BYTES OF 0
0SS574  0000!6 TOLGRP: .BLKW 14. : TOLERANCE GARP 28 BYTES OF O

a3{ 000 (0 U 0 U0 (D 0 (D (D 0N D 0D (LD G0 CD D L CD CD DD (D (O & (D
B ah s pa o pn Po Pt s Pt s Pt P s Pt Pn ot P Pt st Pt Bt Bt it et P Pt Pt P
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J0 0 00MWDDMMDE=3")
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r
{0 00-00 €0 D 1D 00 00 G0 a0 (O G0 CD (D 0000 0D t UD O 4D 0D D (D 0D ﬁ

n
O 0O DO LOD

8201

gell
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P12

055630

0SSe32
055636

055660
055666
0SS5674
055702
0ss710

355716
055722

OcEe?7¢e

000000

011637
162737

012777
052777
042777
052777

012737

00S337
001375

8

00000000
[ealanl el ol = Sl @ ]
(mlalninelaiila]
Pt Pt P fomn et b ) O
WWWWWWwo
NN NN Y-

0iS132
000004
000001
000004
000004
00000!
000113
055630
056010
177740

085744
0Se716

000240

056032

D16
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015132

137110
137102
137074
137046

055630

DISK SIMULARTION
:#WRITE HERDER RAND DRTA

; #THIS SUBROUTINE IS THE FIRST IN A SERIES OF NESTED SUBROUTINES
;llgolsgggs DIRGNOSTIC MODE, AN EXTRA DIAGNOSTIC INDEX, ANC THE
p' ’

;#IT THEN CALLS THREE OTHER SUBROUTINES, WHICH IN TURN CALL OTHER
: #SUBROUTINES.  THE THREE SUBROUTINES CALLED HERE ARE:

 ® SERRCH ; ISSUES SECTOR CLOCKS TO SET SECTOR FOUND FLGCP
i » WRHERD ;WRITES THE SECTOR HEADER
s # WRDRTR ;WRITES THE RACTURL SECTOR DRTA

;#ALL OF THE ABCVE MENTIONED “WRITING™ IS ACTUALLY DONE INTC A CORE
: #BUFFER AREA CALLED 'DISK® VIR THE MARINTENANCE REGISTER (RHMR,

QNCTR1: .WORC 0 ; "RUN’ LINE STALL CCUNTER

COMWHD: MOV (SP), a#PCJISR :SAVE PC OF JSR + 4
suB s4, JbPCISR :SAVE PC OF JSR
MOV sDMD, IRHNR sSET DIAGNOSTIC MODE
BIS sMINK, JRHMR sSET DIAGNOSTIC INDEX
g1¢ sMINX ' GRHMR ;CLEAR DIAGNOSTIC INDEX
B1S 8G0. JRHCS1 :SET 'GO’ BIT 8 STALL 'TILL 'RUN’
T (FUNCTION CODE WRS SET UP BY THE TEST,
RNWATL: MOV #7S.,38RNCTR1  :LOAD STALL COUNTER = APPRCX 4S0US
"FOR 11,60 CPU
18: GEC J#RNCTRI :COUNT DOWN 1 TIME
BNE 1S 'CONTINUE UNTIL = O
MOV JSWSEr >, -(SP) T DESIRED SECTOR-/TRACK
BIC 81777 _, lsP) :MAKE ONLY SECTOR
MOV (SP)+ JBUTRK -SAVE SECTOR
2s: JSR R1, a#SEARCH :1SSUE SECTOR CLOCKS TO GET TO
:DESIRED SECTOR (==—m=m—-mmmemeeemmo \
WTRK: . WORD (0] ;SECTOR NO.
MOY 84+NOP, R1 :GOING TO MOVE NOPS
MOV R1,J8SEGPER :NOP INTO SEGAP
MOV Rl @8FSYNER INOP INTO FSYNER
MOV Rl #ERHEAD !NOP_INTO_ERHEAD
MCV R1, I8ERCRC :NOPINTQ ERCRC
MOY Rl I#ERHDGF :NOP INTO ERHDGAP
MOV Rl ASHDESTH :NOP INTO HDESYN

SEG O19e



CoRJHBO,RPOY/S. 6 DSKLS CTRLRZ
10-NOV-77 11:09

CZRIHB. P12

8232

0S6002

056006
056010
Qsegle
0SeJ1Y
0se01b

0Se0e20

0Selez2

0SeCed4

0cel2k

004137

000000
000co0
000000
0000ac
000000

00024C

000240

800240

000240

0Sek10¢
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DISK SIMULRATION
JSR R1, 98WRHERD ;WRITE THE HEADER (==-=cecoceccecc-e-
WCYL : 0 ;: CYLINDER
WSECTR: O ;SECTOR AND TRACK
WKEY!: O +KEYL
WkEYe: O ‘KEY2
GCRC: 0 : GOOD CRC

; DUMMY ERROR CALL LOCRTIONS FOR THE WRITE HMERDER OPERARTICHN

SEGPER: NOP :IF "ERROR & INSERTED BY
' WRHEAD SUBROUTINE, THEN
:SECTOR GAP GOING ON DISK
115 NOT RIGHT.

:WORD NO. CONTAINS WHICH
‘WORD IS WRONG, THAT IS
‘FIRST OF TENTH, OR WHAT EVER.

;BAD WORD IS WHART IS GOING ON DISK

FSYNER: NOP :IF "ERROR 6~ INSERTED BY
:WRHEAD SUBROUTINE, THEN
:THE LAST O 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.

;BRD WORD IS WHAT IS GOING ON
: DISK

ERHERD: MNOP
:1F “ERROR &" INSERTED BY
'WRHERD SUBROUTINE, THEN
:HEADER GOING ON Dlsk
; IS WRONG.
:WORD NO 1 = CYLINDER NO
:WORD NO 2 = SECTOR- TRACK
‘WORD NO 3 = KEYI
:WORD NO 4 = KEY2
:BAD WORD 1S WHAT IS GOING ON
; DISK

ERCRC: NOP

:IF “EPROR 6" INSERTED BY
:WRHEAD SUBROUTINE, THEN CRC WRITTEN
:ON DISK IS IN ERROR.

:GOOD DATA IS WHAT SHOULD BE N DIk

SESQ 0199
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8288
8289
8290
8291
8232
8293
8294
8295

(0 €0 00 (0 €D OO 00 (D 00 €0 Gh 00 00 (D
(NN NINININININNIRTRTRTRIRTA
POPOPIND 0= 4t 0e b = 0 s pe ps s b= [
WN=—-0OVm N LEWhu—-DJWO

(SN ININ]
nnony
sy g

[iyfbelos (@)

056030

058032

0Se034
0S6040
0se042

056046
(56050

gSelse
05606t

10-NOV-77

000240

00Ce40

00S?3?
001004
004137

000000
000200

32Ca87?

11:09

Olclev4
054236

MARCY!1l 30(1
LIS

ERHDGP:

HDESYN:

FNWORD :

FOUT:

(851
K S

FLE

10-NOV-77 11:48 PAGE

)
IMULARTION

NOP

NOP

TS7
JSR

. WORD
. WORD

OSERFLGS
FOuT
R1,Jd#URCARTA
0

o

FC

{8 )!

;BAD DATA IS WHAT IS GOING ON DISr.

;WORD NO IS 5

; IF "ERROR b 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 Gg;aar genosn
ano WORD 1S WHAT IS GOING ON DISK
:1IF "ERROR b~ INSERTED BY

s WRHEAD SUBROUTINE, THEN LRS:
:HERDER GAP BYTE OR HERDER

:SYNC BYTE GOING ON DISK IS WRONG.
sWORD NO = S

:BAD DATA IS WHAT IS GOING

:ON DISK, RIGHT BYTE IS HEACER

:GAP 0’S BYTE, LEFT 8YTE IS HEADER
:GHP SYNC., ’

; ARE ANY ERRORS DETECTED ~
:IF _YES B
iWRITE TH‘ DRTQ

;FORMAT COMMAND NO. OF CARTA

EXIT

SEG C20C
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8328

8329 ; #*WRITE HERDER

8330

8331

8332

8333

8334

8335 :#R0 = MAINT.REG.

8336 ;#R1 = SIMULATED DISK

8337 ;#R2 = BYTE _COUNTY

8338 :#R3 = WRITE WORD

8339 ; #RS = WORD COUNT

8240

834]

9342

8343

8344 056070 000000 SCYL: O ;

8345 056072 000003 SSECTR: O ;

8346 056074 000000 SKEY1: O ,

8347 0Se076 0O0OO0OO SKEY2: C ;

B348 0Se100 0CO0OC SCRC: O ;

8349

8350

B3S1 056102 012137 056070 WRHERD: MOV (R1)+,8SCYL

8352 056106 012137 056072 MOV (R1)+,d¥SSECTR

8353 0Skll2 012137 056074 MOV (R1)+, JWSKEY]

8354 056116 012137 056076 MOV (R1)+,85KEY2

8355 0Sele2 012137 056100 MOV (R1)+,985CRC

8357 056130 012701 054470 MOV 8SECGAP,R1 :SIMULATED DISK INDICATOR

8358 0Se134 013700 014776 MOV Q¥RHMR, ‘RO ;RO_NGid HAS MAINT. REG. RDOR.

8359 056140 (012710 000001 MOV #0MD, 3RO ;SET DIAG. MODE

B360 0S6i44 012705 000002 MOV 82, RS ;WORD COUNTER

8361 056150 052710 000010 BIS #MSTCK, 9RO :SET_SECTOR FOR FIRST BYTE

8362 0S61S4 Q12710 000013 18: MOV #MSTCKIMCLK! DMD, 9R0; SET_SECTOR, CLGCK, DIAG.

8363 sMODE, RESET IADEX i

8364 0S6160 032710 000040 BIT SMWR, IR0 iCHECK WRITE BIT IN MAINT. RES.

8365 0561€4 001403 BEG 2%

8366 0Sbleb 000261 SEC :SET_CARRY

B367 056170 006003 ROR R3 ;MOVE ONE FORWARD

8368 0SE172 0OGH02 BR 33 ;

8369 056174 00024] 2s: CLC : CLERR_CARRY

8370 0S6176 006003 ROR R3 ;MOVE ZERO FORWARD

8371 0S6200 012710 000001 3s: MOV sOMD, ARO ;CLEAR CLOCK, SECTOR

837¢ 056204 012702 000007 MOV 87 R ;8YTE_COUNTER

8373 066210 062710 000002 48 BIS sMlLK, 3RO :SET BIT CLOCK X

8374 0Seel4 032 .0 009040 BIT sMUR, JRO :CHECK WRITE BIT IN MAINT.REG.

B35 056220 0DI403 BEG 5§ :BRANCH IF ZERO

8377 0Se222 000261 SEC ;SET_CARRY

€378 0Sb224 006003 ROR R2 ;MOVE ONE FORWARD

8373 0S5c226 00040z BR 33

£38C 056230 0CO24] S8 CLC

828 056232 006003 ROR R3

8382 06234 0i27.0 0000C! X¥ MOV sCMC ., IRC

B38% 0Se29C 00E20e DEC R2
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8384 056242 001362 BNE 4§
8385 0Se244 005305 DEC RS
8386 0S6o46 001342 BNE 18
8387 056250 010321 MOV R3, (R1)+
8388 056252 005703 1S7T R3
ggsq 0362 001414 BEQ i
8391 0se256 01737 000001 052770 MOV 81, 38ERWORD
8392 (0S6264 005037 00i124 CLR Ju$CODAT
8393 0%e2?0 010337 001126 MOV R3, a#SBODAT
8394 0Se274 012737 104006 056020 MOV 2104006, 98SEGPER
gggg 0S6302 000137 O0Sk?10 IMP Jul7$ :BRANCH OUT ====-emmmmmmme e ceeeee )
8397 0S6306 012702 000022 78: MOV £18.,R2 sCOUNT NO. OF SECTOR GAP
9398 05e312 012737 000024 0S2770 10%: MOV #20.  98ERWORD  :COUNT TO GIVE ERROR WORD
8399 056320 004737 054016 JSR PC, YBWRITE "WRITE SECTOR GAP
8400 066324 013721 054014 MOV acauoao (Ri)+ :STORE SECTOR GAP WORD
8401 056330 001413 BEQ 18
9402 086332 160237 052770 sSu8 Ra 2 $ERWORD :IF NOT GET ERROR WORD NO.
8403 0S6336 005037 001124 CLR J88GDOAT cooo o )
8404 056342 013737 054014 001126 MOV JHWWORD , ¥#SBDDAT: BAD W
8405 056350 012737 104006 0S&020 MOV #104006 , 38SEGPER; STORE “ERROR 6" IN SEGPER
8406 056356 GOOSS4 BR 178§ ' BRANCH OUT
840? 0Se380 008302 118: DEC R2 'HAVE 18 WORDCS OF ZERGS BEEN WRITTEM 2
g:gg 0Se362 001353 BNE 108 :IF NOT CONTINUE
g4Il ;AT THIS POINT THE SECTOR FOUND FLOP SHOULD
Si*é 'BE HIGH, SO THAT THE HERDER SYNC BYTE CAN BE GIVEN.
8413 :HOWEVER, IN THE DRIVE TIMING ERROR TEST THE REST OF THE ROLTINE
g:ig : 1S RBORtED
8416 0SE2e~ 00S737 0i5144 157 J8TESDTE .1S THIS A DRIVE TIHING ERROR TEST °
g:{g 0SE3?0 0Cliw7 BNE 17$ "BRANCH OUT IF YES ==c==--ccee-loaooo,
8419 0S6372 004737 0S4016 JSR PC,d8WRITE :WRITE ONE SECTOR GAP O BYTE
8420 "AND ONE SYNC. BYTE = 230
8421 056376 013711 02*91” MOV SWWORD . (R1) ?nvg evre ang EYNC BYTE
8422 056402 023721 082752 CHMP 8RSYNC | (R1)+ YNC .
gu23 056406 001414 BEQ 12$ :IF YES COh INUE OPERRTION
g:gg 0Se4i0 012737 000024 052770 MOV #20. ,38ERWORD  ; IF NOT GET RERDY FOR ERROR PRINT
e426 0SeM16 013737 0S2752 00112 MOV 98RSYNC , 38$GDDAT; GOOD WORD
g427 086424 014137 001126 MOV -(R1),94#$BDORT :BAD WORD
8428 0SE430 012737 104006 058022 MOV 0104006 J8FSYNER: énssar "ERROR & IN FSYNER
g:gg 086436 00024 BR 178 OUT ==-mmmmme e oo
8421 0SEY40 012702 000004 12%: MOV 84 R2 :FOUR HERDER WORDS
8432 05544y 015703 056070 MGV #siYL R3 :POINTER FOR HERDER TABLE
2435 0Se4s0 012737 0DGODS 0S2770 13%: MOV 85, 8L RWGRD "ERROR uono NO SET
£+434 0SevSp 004737 0S4016 JSR PC. JSWRITE :WRITE 4 HERADER WORDS
g3 Og&*&& 0%3?11 0E401y4 MJY aouuopo (R1 ?TOR NR&TTEN WORD
E<3E E4eE 022321 CMP (R34, R1+
8427 o=e~°ﬂ 301412 BF G 148 :IF GOQD convxnus OPERATION
€432 "IF NOT GET READY FCR ERRCR PRINT
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g440 0OSENT2 160237 052770 suB R2, 98ERWORD -WORD NO

8441 056476 014337 COlle4 MOV -(R3), InSGODAT  :GOCD onrn

8442 056502 014137 001126 MOV -(R.) . J¥$BODAT 'BRD DRTA

g443 (0SKS06 012737 104006 056024 MOV 8104006, I8ERHERD; INSERT "ERROR £

8332 0S6S514 00047S aR 178 :BRANCH OUT ~=-m=m-mmommecmeee oo

8446 05BS16 005302 148 DEC R2 :ARE 4 HEADER WORDS COMNE?

8447 056520 001353 BNE 138 :IF NOT CONTINE

8448 0S6S22 004737 0S4016 JSR PC, ISWRITE :WRITE CRC

B449 056526 013711 0Su4014 MOV dslWORD, (R]) :STORE CRC

84S0 056532 022137 086016 CMP (R1)+, 38GCRC :COMPARE GOOD CRC

8451 056536 001414 BEG 208 :IF GOOD CONTINUE OPERATION

g:gg :IF NOT GET READY FOR ERROR PRINT

S4E4 (0SH6SH0 0I4137 00Lil2e MOV -(R1),988BDOATA ;BAD CRC WRITTEN

gySs (0SeS44 (13737 0Se0le O00112% MOY 28GCRE, J8SGODAT ;GOOD CRC

8456 056552 (12737 000005 052770 MOV 8S . J8ERWORD :EFQ0R WORD NO

8457 056560 0:2737 104006 0OS6026 MOV 8104006, 98ERCRC ; INSERT ERROR &

g:gg 056566 0004SO BR 178 SEX]T mmmmcemmme e

8460 0S6S570 012702 00000S 20%: MOV #S,R2 :MO OF HERDER GAP

S4&l 056574 012737 000006 0S2770 1S§: MOV 86 . 38ERWORD :ERROR WORD NO SET

BYb2 056602 004737 0S4016 JSR PC. O8WRITE 'WRITE HEARDER GAP

8463 0SebOE 013721 0S4014 MOV J8UWORD, (R1)+  ;STORE

8464 0SBEle 001412 BEQ 168 :1F GOOD CONTINUE OPERATION

S:EE :IF NOT GET RERDY FGR PRINT

8467 0Se6lY 160237 052770 SuB R2, 9%ERWORD :ERROR WORD NO

8468 0Sbb20 0058037 0O01:o4 N 288GDORT :GOO0 DATR

B469 0SbeE24 014137 001126 MOV -(R]:.9#SBDDOAT :BRD DATR

8470 0S6630 012737 104006 0SeU3D MOV 8104006, 98ERHDGP : STORE “ERROR 6

g:;é 0S6E36  0004IY BR 17§ :BRANCH OUT ---=-= -=ceeeeccceeea- ,

8473 0SEGN0 005302 168: DEC R2 :ARE S MEADER GAP ZERCS DONE °

8474 (See42 0OC13SH BNE 158 “IF NOT CONTINUE

8475 0SkE44 Q04737 0S4016 JSR FC, asWRITE

84?6 GCS6ES0 0123711 0S4014 MOV JSUWORD, (R1 )

847> 0656654 023721 082752 CMP asnsvnc (R 1+

g:;g 0S66bC 001413 BEG 78 :R=-0K, EX]T =smcemcccecmceaaaaas :

480 056662 012737 000005 05277 MOV 85 . 38ERKORD :IF NOT GET REARCY FOR ERROR ERINT

Q48] 0SeE70 01137 00!li2k MY -(R1 ), 38$BOORT

8482 056674 (13737 0S27S2 0O0lle4 MOV 28RSYNC , 38SGDDAT

g:gg 0Se702 012737 104006 066032 MGV 81059006 . ISHOESYN

e48s 0Se710 178

g:gg O0€e712 000201 RTS R1 (EXIT scomercmmcccc e e e

8488

8489

8490

849]

B4Sz

8433



J16

c<RJHBC RFQO4 S ¢ DS LS CTRLRZ MACril 30(10“2 =NQv-77 11:48 PARGE 205
-NOV-TT7 IHUL

SSRIMB . Plc 10- 11 .39 TION SEG 22C+
8495 : #SEQRCH SECTOR
8496
949~
3498
8499
Beac
8€32 * RO=AHMR RODRESS
852 - R1=PASSED ARGUMENT csccron SERRCHED FOR.
8504 e R2=CLOCK COUNT (PER BYT
850 * R3=SECTOR COUNTER FROM
g;gg » RS=BYTES PER WORD COUNT
8503 . ¢BEFORE INDEX IS GIVEN TWO sscvon CLOCKS ARE GIVEN TC RESET
ggfg :#SECTOR PULSE IN CRSE IT 1S SET
esi] *AT THE BEGINNING GF EACH SECTOR, OME SECTOR CLICK MRS TC RISE
8Elz ;#BEFORE MAINT. CLOCK, THEN EVERY EIGHT MAINT.CLOCKS, OMNE SECTOR CLOCK
8.3 #1S IDENTICAL wWITH THE MAINT. CLOCK
ggig #THE SECTOR CLOCKS ARE NUMBEREC RS FOLLIOWS:
3516 ,#THE SECTOR CLOCK LINDER INDEX - 0
857 ;#THE MNEXT - |
8€1g ;#THE NEXT - 2
8E:9 ceETC.
8520 :4THEN THE LAST SECTOR CLOCK IN CNE SECTOR MRS NUMBER - £08
821 :eTHE NEXY sec'on WILL MAVE b08 SECTCR C.OCKS
8522 :oTHE "EXT SECTOR "HEN MRS RANCTHER 638 SE-TOR C.oCKS
gc2a fHND SC ON
G 2k
8525
g852¢€
ggg; 0Se™i+ 00000C SECTR: O :SE-TOR SEARCHED FOR
V'
BE29 0SE7.6 0i2137 0Sk7i4 SERRCH: MV (R1)¢,Q8SECTR ;SAVE SECTOR SEARCHED r R
PE30 0Se.36 013700 014776 MCyV SsRHMAR, RC :NOW RO HAS MAINTENANE PEL WOR.
3535 0Se742 013703 056714 MO J8SECTA,R3 :_0AC SECTOR COUNTER
BS32 (0S674% 012710 00000! MO\ 8DMD  JRC ssr DIAGNOSTIC MODE
8634 0S6782 052715 090010 RIS sMSTeK, SRD SECTOR C£LOCK
8635 0S67SE 242710 500016 BIC sMSTCK, §RC nn SECTOR CLOLK
853 0Se6?62 J527:0 0006i0 gIs sMSTCy . 9RO SECTOR CLOC
8S37 0Se”66 OweTi0 000010 BIC sMSTCk. RO CLenn SECTOR CL o
8E2 :THE RBOVE TWO SECTOR CLOCKS ARE JI1JE™ FIR
853 ‘RESETING SECTGR PULSE
2540 :IN CRSE 17 STARTS ssr
8S4] 0SE772 0NS27I0 0002:4 RIS SMINXSMSTCK, IR0 ;SET INOEX AND SECTOR CLOCK
8E42 7?6 042710 O0C2CIY 817 eMINX!MSTCK 3RC ;RESET INDEX AND SECTOR CLOCK
pcs3 057002 J05-i3 TST R3 :TEST FOR SECTOR 0 .
?§:; DE7O0« 0OC161 BEQ 78 :IF SECTOR 0 IS REQUIRED, EX]™ ------ '
gg:g :NOW 304 WORDS WILL START (608 BYTES)
BEE :#FOR FIRST BYTE MAINT. SECTOR CLOCK WILL GO HIGH, THEN MRINT. CLOCK wlll 30 HIGM
EE<3 ;#BCTH WILL CCME DOWN TOGETHER, "THEN SEVEN MAINT.' LU :n HILL "BE GIVEN
gcc’ :#FOR SECOND B TE. AND AL. JTHER BrTES TILL MNE~T SECTIR. SECTIR ZLoCH



K1b

CoROHBC RPOM § o CSKLS_CTRLRE MACYILl 30:1046) 10-NGV-T7 11:48 PAGE 206

ISRIHB B 10-NoV-""11:.9 OISk SIMULARTION
gggé c#WILL BE IDENTICAL WITH ONE MAINT. CLOCK
8553
SEEE :ONE WORD ONLY
8556 0S7006 012702 000010 18: MOV .e R2 :BYTE COUNTER
B8SS? 067012 012705 000002 MOV RS :BYTES PER WORD
8558 0S7016 052710 000010 Bl -nsrcx R0 :SET SECTOR CLOCK
8559 QS7022 052710 000002 BIS #MCLK, 9RO ;SET MAINT. CLOCK o
8560 057026 000402 B8R 3% *BRANCH TO CLERR SECTOR AND >LOCK
8561 067030 0S2710 00002 2%: 8IS BMSTCK ! MCLK, 3RO 'SET BOTH CLOCKS
057034 042710 0000le 33: BIC sMSTCKIMCLK . QRO ;CLERR BOTH CLOCKS
8563 057040 052710 000002 8s: BiS sMCLK , IR0 'SET MAINT. CLOCK
8564 057044 042710 0G00C2 - BIC #MCLK | 9RO ‘CLEAR MAINT_ CLOCK
8565 057050 005302 DEC R2 'BYTE COUNTER
gggg 06702 001372 BNE gs 'CONTINUE IF BYTE NOT COMPLETE
8568 0S70S4 012702 000007 MOV 87, R2 :SETUP FOR SECOND BYTE
8569 057060 C£05305 DEC RS :1S WORD COMPLETE”
8570 057062 001362 BNE 28 :CONTINUE IF NOT COMPLETE
Sggx :TO GIVE SECTOR CLOCK RAND MAINT. CLC.+
85
SE;Z :NOW 303 WORDS ARE LEFT AND ALL ARE IDENTICAL
8576 0S”06M 012701 000457 MOV £303. ,R1 :WORDS PER SECTOR COUNTER
g8ST? 057070 012705 000002 4§ : MOV oe s :BYTES PER WORD COUNTER
8578 057074 012702 000007 oS- MOV :BIT COUNTER (MAINT.CLOCK COUNTER
8579 057100 052710 000012 8IS .nércx MCLK,JRO >SET SECTOR CLOCK AND MAINT. CLOCK
8580 067104 042710 000012 B8IC sMSTCKIMCLK, RO : CLEAR CLOCKS
8581 057110 0S2710 000002 £S: BIS #MCLK , R0 'SET MAINT. CLOCK
8582 0S71)4 042710 000002 BIC #MCLK . aR0 'RESET MARINT. CLOCK
8583 057120 005302 DEC Re :1S BYTE COMPLETE "
gggg 0S7122 001372 BNE X3 *CONTINUE IF NOT COMPLETE
8586 057124 005305 DEC RS :1S WORD COMPLETE 7
gggg 057126 001362 BNE c§ :CONTINUE IF NOT
8589 0S7130 005301 DEC R1 :1S SECTOR COMPLETE
ggg? 067132 0013Se BNE 4g :CONTINUE IF NOT
8692 0S7134 052710 00000 BIS $MSTCK, IR0 :SET SECTOR CLOCK 1 MORE TIME (FOR 63%)
8553 067140 04271C 000010 BIC sMSTCK . 3RO .CLERR SECTOR CLOCK
8594 0S7144 005303 0eC R3 :1S REQUIRED NO OF SECTORS COMPLETE
gggg 087146 0OCI317 BiHE 18 :CONTINUE IF NOY
=2
8697 057150 7%:
g€98 057ieS 000201 RTS Rl
8c9g
8600
gggé : #READ ONE SECTOR OF DATA
8602 (0S71e6 000000 RNG : 0 :NO. OF WORDS READ
gggg 057179 000000 RCOM: O ‘EXTRA STORAGE
Jo



C:RJHBO RPO4-S-6 DSKLS_CTRLRE
10-NOV-7? 11:09

ZRIHB.

Pl

057172
057176
057204

QOQr—=+— =00+
nnN—Ne—-nNLufy PLu—unfuio
NOONWWNWN NN L N——
OWr-LVNOWWO OWDWWW
AUNUNNW NN

Or—---00
£

~NW

(NTN)
NNUOND

DSQDODD
n
W
(@]
4 V)

16
17
14

000
"N
oo

S
S
1

1722777
ooo40oe

0S4S66
0S3560
053564

Q15i4e

0so4eH
000017
052560
053Se4

MRCrll 3

0SC4e4

REDARTA: MOV
MOV
TST
BEG
MOV
MOV

MOV
MOV
JSR
DEC
BNE
TST
BNE
CLR
MOV
MOV
JSR
DEC
BNE

RTS

2%:

3%:

43

L16

" 3WWORD
REPD

Rl
Ri

M

3

-1
268. ,R2
01

‘R3

c,

(3
a;rsscc
aurssccc

(Ra)i aouono
sg JsREAD

33
Rl

20?7 . -

i COUNT
:BRANCH IF 14 NOT

;SAVE NO. OF WORDS ONLY FOR INFORMARTIONM
:EXTRA WORD ONLY FOR INFORMATIGN

:1S THIS AN ECC TEST

BRQNCH IF N

THESE BITS RRE TO_GENERATE ECC

255 WORDS PE SECTOR

;PLUS 2 ECC WORDS

iPOINTE _TO DISK SIMULATION

: RERDY TO REQD CONTENTS

AD
:1S 256 aonos DONE ?
: IF NOT BRANCH
1S THIS AN ECC TEST
*BRANCH OUT IF YES
“NO MORE ECC BITS ARE TO BE GENERATEC
:ONE DATA GAP, 149 TOLERANCE GAP
ﬁEﬁBY T0 RERD CONTENTS OF WORD

DONE

. RETURHN
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CSRIMBO,RPO4/S. 6 DSKLS CTRLRZ MARCY1Ll 30(1046) 10-NOV-77 [1:48 PHGE 208

CZRIHB. P2 10-NOV-77 11:09 DISK SIMULRTION SEG 0207
8630 057302 RPVECT:
8631 057356 104402 TYPOC ; TYPE FROM PC
8632 0ST36C 012777 087302 1353Sk MOV SRPVECT, JRPVEC ;RESTORE TRAP RPO4 VECTCOR
833 057366 000C00 HALT ; CHANGE TO CONTINUE

8634



RJHBO, RPON ‘S. & DSKLS CTRL
ZRINB. P12 10-NOV-77 11.

Re
0s

MRCY11 30(1046)

801

10-NOV-77 11:48 PAGE 209

.SBTTL
.SBTTL
LSBTTL

#%#SYSMAC LIBRARY ROUTINES##s

SEG 0208



MACYL1 30.10

46)
INPUT

Rol!

v=-27
INE

COl

11:48 PAGE 210

;FROM THE TTY

SEG 0209



DOl

CZRIMBO,RPO4 -5 ‘6 DSKLS CTRLR2 MACYLL 30(1046) 10-NOV-77 11:48 PARGE 211
CZRIHB.B12 10-NOV-77 11:09 POWER DOWN AND UP ROUTINES SEG 0210

8642
8643 000001 .END



EOL

CZRJHBO,RPOM/5-6 DSKLS CTRLR2  MACY11l 30(1046) 10-NOV-77 11:48 PAGE 213

CZRIHB. P12 10-NOV~-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS SEGQ 0211
RCL = 000040 243es

RCU = 100000 2385#

RDOMOD 000204 49Ss 2673

A0 BRans 38, T

RS 015050 1885 1888 2S10s 3985# 3997 4153#% Y4164 4283# 4293
ATABLE. 012396 A e

ATTENT 0lS134 25458 2813 28S1#» 398S 4183 4283
RTO = 000001 23238

ATl = 000002 e324s

AT = 00000 2325

RT3 = 000010 23268

ATY = 000020 23278

ATS = 000040 2328s

ATE = 000100 23298

RT? = 000200 23308

R16 = 000400 ccbys 3844

AL7 = 001000 ccbss 3844

BA& 015026 1881 24998 3978 4138% Y143 Y269% 473
BAl = 000010 239 3846 7220

BRSECH 0S1410 495 7573% 7600

BEGIN 017356 9¥g3 2bel0s 7598 ge42

BEGINZ 017346 497 cblB8s

BIYSY 045532 2696 65788

BITO = 000001 4878 6980 7018 7017

BITOO = 000001 4878

BITO]l = 0002 4878

BITO2 = 0 09 4878

81703 = 000010 4878 .
BITO4 = 000020 487

BITOS = 000040 4a7s

BIT0& = 000100 4878

BIT0? = 000200 4g7s

BITO8 = 000400 487s 8641

BIT09 = 001000 4878 8641 ge42

BIT1 = 000002 4878 6994

BITIO = 0C2000 4878 ge4e

BIT.1 = 0OONDOO 4878 864l

BIT12 = 010000 4878

BIT1I3 = 020000 4878 7010 70ie Bb42

BITI4 = 040000 4878 6987 8641}

BIT1S = 100000 4878 6982 6989 699 70CsS 7007
BlTe2 = D0000O4 4878

BIT3 = 000D0I0 4878

BIT4 = 000020 487

BITE = 000040 487

81Te = 000100 4874

BIT? = 00 487

Bl1ve = 00 487%

BITS = 001000 4878

B.T! QMESED &S84y 6589

BLYe p4S602 6584 6585 6591 s

B.T3  Q4Sele 6592 65938

BPTVEC= 0O0C1IN <874

Ch 01504y 2508
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CZRIMBO,RPOM/S 6 DSKLS CTRLRZ  MACYLL 30(lOW6) 10-NOV-77 11:48 PAGE 214

CZRIHB.P12  10-NOV-77 11:09 CROSS REFERENCE TABLE -- USER SYMBOLS

ce 015070 25184

CHECKD= 104414 8642

CHECKE 046210 4432 4ssi 4708 48e3  s025  SIS2 S310

CHECKT 046020 3843 3908  40B2 4214  Y4E7 4521  46BS
5712 §849  B0OO4 6157 6322  bb72s  6B8SS

CKSWR = 1044G? 8e4l  BEM42H .

CLARER 045702 3815 4S5 4563 5158 5165  S747 5754

CLDISK 045764 2812 2832 2504 2356 3806 3836 3900

CLR = 000040 ccils 2969 3005 3022 3045 3065 3089
3353 3393 3445 3473 3493 3515 3539
3656 3668 3678 3694 3718 3744 3777

COMHD  0Sasie 3848 3929 4082 4668 4827 4979 5270
6857 6937 7099 7700

COMPR 053562 7840 7889 79678  B093#

COMPAR (046660 2938 4001 4018 4170 4298 Y434 4574
Se4?7 5765 5909 6067 6232 63396 68724

COMWHD (0SS632 4234 4428 4Se2? Slies 5718 8204

COUNTD 054230 8093 B8097% 8108

CPHALT 00S123 14238 3843 3908 4062 4214 Y427 4432
4977 502s Slee sisSe 5267 5310 S422

- sB892 6004 6043 6157 6205 b3ee 6372

cR = 000015 4878  Bb4l

CRC 047172 3829 3894 4ou48 4200 4371 4410 4500
5544 56381 58¢e8 5968 ble7 6293 6838

CRLF = 000200 4878 8641

CSF = 000002 2372t

CSuU = D0O0010 2374s

CS1 015032 1870 1873 1881 1888 1895 1905 1908
b432 6675 6679 6686 6730 6738

Cse 015030 1870 1873 1881 1895 1928 2S00s  4139%

cyL 052650 3822% 3830 3887% 3895 4002 Youlx 4049
5238&% 5247 5385% S394 S536#  SS45 5820%
6294 6831*% 6839 6910 £919 7052 7059

DARERD 0S2724 7773 7785

DATENV 0S0476 1324 HY4B6%  4630% 4780%  493Sx  5087%  S232#
6279% 73288 7994* B80ll¥ B0S4#  B8070#

DAWORD 052730 ;ggg: 4792%  4947x  Spudx  5391x  S542%  5826#%

D8 0isg2e 1881 2497

OCk = 100000 23078 4844 4996 5016 S441 S594 Seld
7180 7196 7199

bCL = 000100 24334

DCLERR (015156 25728

DCISP = 177570 4874 g1} 26es

DENVL = 0002090 23178 4149

DEL = 000040 22798

DFF20 = 000002 22754

DF1 0lesie ca3 B42 649 193Ss

DF11 012534 631 19428

OF 14 C12543 6be 1945

DF 1S glz2ss82 671 19488

OFlE 0l258¢ e8¢ 19494

OFL? 0125E3 895 i19S1w

5892
-1--Y4

4476
6415

3231
3592

6007

3979#
Yer77ox
4795

6119*
SB14x

6836#

6342

6043
S422

4653
6440

3268
3615
6159

53e8

4824
5741

5246

Y147 %

4941+
el128

5354+
6915+

6362

SEQ 0212

6205
SS74

4812
e4el

3300
3646
b32s

5483

4863
5849

5393

4275#

4950
6285%

5113n
7057

7178



GOl

CoRJIHBO,RPON-S/6 DSKLS CTRLRE MARCYLl 30(1046) 10-NOV-?7 11:48 PRGE 2]1S

CZRIHB. P12 10-NOV-77 11:09 CROSS REFERENCE TARBLE -- USER SYMBOLS

DF2 012523 1937#

DfF 20 012572 708 19548

DF2l 012601 219 1958s

DF 22 012606 736 750 19608

DfF 24 0leble 76S 778 1962

DF 26 0iee2l 791 196S#

DFe? 012631 806 19684

DF3 Qi125e? bll 618 1939

DF 30 012637 819 1970»

DF 31 012645 574 582 949 95?7 1973s

DF3e 012655 558 S99 19768

DF 33 012666 E41 1979

DF 34 012676 837 1982

DF 35S 01270S 856 928 1985s

DF 36 012718 871 888 1960

DF 37 012723 911 1990s

DF40 012734 97y 1993s

DFu4e2 014730 980 987 1014 ecl3s .

DF 44 018733 994 1000 1037 1021 1028 103S 1042
1098 1108 1112 1119 1140 celys

DFS = 000001 ce74s

DF S 014740 1049 1126 1133 22lbs

oHl 005451 S18 637 19648

DH11 005701 623 14928

DH1Y4 0060S6 654 1Slle

DH15 006255 668 1533

DH16 006305 676 1538#

DH1?7 00644 o87 1SSS»

DH2 005567 60S 14768

DHe0 006620 700 15748

DHel 006774 713 159¢2s

DH22 007110 730 16068

DHed 007204 758 771 16178

DH2H 007362 782 16368

DHe? 007Ss0 798 1658

DH30 007716 gi2 1675s

DH21 010080 SeY 939 1691#

DH32 010246 cYy? 588 1713

OH33 010463 532 1737%

D+ 34 010662 827 17598

DH3S 01103S |4? 918 17277

DH36 011232 862 879 1799

DH3?7 011370 899 18168

D40 011607 966 18418

DH42 0l44]0 97 98S 1012 c169s

DH4N 0i447! 992 998 1005 1019 1026 1033 1040

_ 1096 1103 1110 1117 1138 21738

oMz Y 014603 1047 1124 1131 2193s

DIGB = 000004 ee’6s

Clck 054566 191S 3816 3860 4436 4576 Y606 4755
S403« 6506 S554 % 5767 5791 S929 6089
7148 7550 7564+ 7565 8114 816Ss 86185

ODISPLA 0OQCllue Slis 2625+ Bb4ls g4

DISPRE 000174 488 2625

oLy = 100000 2eSls

OLe4 = DCO0Z0 2e78s

10S6

1054

4804 #
6137»

1063

1081

9
&

9
1

1l
39»

1070

1068

4958+
B2ss

1077

107S

S178
5303#

1084

1082

s208
63042

SEQ 0213

1091

1089

5354
7039
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CZRJHBO,RPO4/S. 6 DSKLS CTRLR2  MACYLl 30(1046) 10-NOV-77 11:48 PAGE 216

CZRIMB.P12  T10-NOV-77 11:09 CROSS REFERENCE TABLE -- USER SYMBOLS

DMC = 00000! 23118 2906 2956 3806 3954 4107 4149 7227 725G
774 7987 7930  BOON 8007 0L B0l 8067 8207

DPR = 000400 22828 6700 703 6750

DRY = 000200 2o8ls §700 6708 67495

DST 015036 1892  250Ss  3984% 4152 4282

DSWR = 177570 4878  SI1 2625

051 015054 1870 1873 1885 1888 1895 1905 1908 1912 1928
6698 6703 6708 6795 6750

T 015056 25138

CTAGAF 055572 81688

DTE = 010000 23048 ng 4148 4278

DISY = 001000 23198 7869 7942 7946

0Tl 011764 522 41 648  1863s

DT1l 012026 630 1870w

DT14 01204 661 18738

DTIS 012070 620 18768

DT16 012100 681 18788

DT17 012116 694 18818

D12 012000 18658

DT20 012136 7C7 18858

D21 012156 718 1p8as

0122 012172 735 743 18908

DT24 012204 7649 777 18928

DT26 012224 730 18958

0727 012246 B0S 1898w

D13 012012 610 Bi7 18678

DT30 012264 818 1901

DT31 012302 573 581 948 956 1905w

DT32 012324 557 598 13088

DT33 012350 530 1312

DT34 012378 835  191Ss

D135 012412 854 326 19188

0136 012434 869 886 1921

DT37 012482 909  :924s

DTH0 012476 97 13g8s

DT42 014672 97 986 1013 2207

DT44 014702 933 939 1006 1020 1027 1034 1041 1055 1062
1097  1iQ4 1111 1118 1139 2209

DTSY  0147] 1048 1125 1132 2211

CvA__ = 004000 22678 6432 B675 6679 6738

ECDORTR 050456 73098 7351 750l 75gbe  75BBe  7984s  798s  G00I% 80034

H = 000100 22988 SDl6  SBIM bl 636

€CI = 004000 2398s 3905 9211  BBSI 6332 709

ECORR_ 0S1102 4857 5009  Sus4 5607 6037 6189 6355 T496s

ECTEST 0505]4 73988 7529 7559 7995  @0l2  B0Ss  BO™1

EC1 015062 1318 1321 1324  25;Gs

ECE 015064 J318 192l 1924 251es w129 4633 4853 5005 5295

EMTVEC= 000030 4878 2625+ 2658+  268ee

EM] 002136 17 79%  IiSis

EM1l 002307 622 635 780  117Ca

EMI4 0023492 653 1175

EMIS  0023e2 Bbb 11788

EM1E 002432 676 11858

EM17 Co4ES EBE  118E4

wn

o
DO

2512

1089

BO4Y#

5480

72703
8362

3982+

1076

8048+«

8603

7844
8371

4150#

1083

8060»

5877

SEG 0214

7850
B3ge

4280+

1090

8064 #

6033
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CIRJHBO,RPOM-5.6 DSKLS CTRLR2 MARCY11 30(1046) 10-NOV-?7 11:48 PAGE 217
CZRINB. P12 10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS SEG 02185
EM2 002221 630 545 Y Y 11608
EmcO 002477 699 11928
EM2) 002520 712 119Ss
EMe2 0JesS4e 723 1198#
EM2Y 003143 755 12458
EM2S 003236 768 1255s
EM30 003276 811 12618
EM3} 803420 824 12758
EM32 003543 841 1290#
EM33 004032 861 1323s
EM3Y 004104 874 1330
EM3S oou1?77 893 13408
EM36 004476 9i6 13758
£EM3? 004664 936 1395
EMY0 0o47se 963 14048
EMye 0127494 977 1998#»
EM43 013027 984 2008#s
EMYd 013073 991 201és
EMYS 013130 997 202c2s
EM46 013157 100M 2027
EMY7 013206 1011 20328
EMS0 013243 1018 20388
EMS] 01330 1025 204Ss
EMS2 013322 103¢e 20498
EMS3 013362 1039 20568
EMSY 013422 1046 c0b3s
EMSE 013461 1083 2070s
EMSE 013474 1060 20738
EMS? 013S!1 1067 207?78
EME 002250 586 604 11648
EMBO0 013540 1074 2082s
EME] 013627 1081 20938
EME2 D13677 1088 2l0ls
EME3 013754 109S el10s
EMBM 014032 1102 21198
EMES 014066 1109 cless
EMBE 014150 1116 2l135s
EMB7 Ol4ee? 1123 cl43s
EM70 014307 1130 2153s
ERehc  Oicoss 8530x  Go6os  @us7s
} 8 -
ERFLGS O0l1Sled 2S534» 36474 3856 3868 3925# 4078 4230% 4425# Y430 Y4524 # 4535 4S69# HEET#
S5, dES &% . B i G, i e ol sl s s
# Ye3x Y 478+ # * 4 22
gg?gl ggsg 6062+ 6158+ 6174 6227% 6324 6340 6391 4% 5888 7098+ 7109 7769
*
ERHDGP 056030 8229« 82928 84702
ERHEARD 056024 8227+ 8268» BY43#
ERPOS 0S110C 74928 7498% 7SN
ERR = 040000 cc8Bs 3982 4150 4280
ERRVEC= 000004 4878 2625# 2660+ (Y4 2688+ Bb41#
T CRSlES T
ERWORD 052770 18E5 1867 1308 1908 1912 294S 3862 3867+ 4026 4178 4306 5881+ 6887 »
78>.8 7871+ 78962 7900+ 7924+ 7948 8391+ 8398+ 8402 * =EY-CY B433# 8440 84SE»



CSRJHBO,RPO4/S -6 DSKLS_CTRLR2

CZRIHB. P12
ERI 015034
ER2 015040
ER3 015046
EXT1 = 000001
EXT1O0 = 200010
ExXTEe = 00000
ExXT20 = 000020
EXTY = 00000M
EXT40 = <40
EOD 02417
£11
El2 02S732
ENY 030436
FEN = 000200
FER =
FILLEC 051254
FIRST 017332
FMT2e = 01000C
FNWORD 056046
FORMAY [DS4232
FOUT gse0s2
FSYNER 056022
FLTRBL 015150
GCRC 0Se016
GECC! Ows0
GECCe psove2
aNS = exSiee
GO = 000001
GRV = 000010
GTSWR = 104406
HROTMP  0SDS0e
HARDER 0SO474
HCCRCE D47574
HCE = 0002C0
HCI = 002000
HCPC = 000400
HOESYN 0
HOWSYN 0OSH4SEY
HEAMDER 0S4540
DGHP Scob4
HEDOSYN 052666
HE GAP pE4EC?

10-NOV-77 11:09

1870
N68S
6362
1885

MRCY11l 30C1048)

1873
NB4Y

25068
2509

JO1
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CROSS REFERENCE TARBLE -- USER SYMBOLS

1885
4996

10-NOV=-?7
1895 1908
€016 Se8?
g2el S367
3887 390S
4636 4659
5261 5311
£893 6960
6932 7052
5100 S590#
5103 5693
Y484#  H54]
5293 E377#
6183 6277%
4Y485# 4545
5735 6753
2640 2649
2883 288S
7588 7590
7251 7706
4932* 5084#*
4932 5084
7178 7180
7196 7199
7950+#

1908 1912

G441 SS9y

5519 5803

4041 4059

4709 4786

5385 5417

5998 6044

7096 7221

83234

8238s  B450

4561 H4o28%
s448 Scoa#
6349 7313¢
4562 HYo29#
S813%  5953#
2673 2683

2895 2898

759¢ 7594

8210

5229%  5376%
ce29 5376

U
oo
[y,

5942

4194
4818
5461
B113

1928
See9

2So4 s
6024

6268

4349
434 i
S568
6206

3980#»
6176

75468

4367
4372
5625
6285

Y148
Big6

SEG 02l&

4278+
e342

4Yy22
SQ09s
5701
6373

5085#
5875

S231#
7S43»

2791
653!

6276
6276
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CZRIHB.P12  10-NOV-77 11:09 CROSS REFERENCE TRBLE -- USER SYMBOLS SEG 0217

HT = 00001l 4878 8641

IAE = 002000 23028

IE. = 000100 22628 3457 3484 3731  37SH 3763 6420  BMYS

ILF__ = DOODOI 22928

ILLEGL 015212 2586

ILR = 000002 22338

IGTVEC= 000020 4878  2625#

IR = 000100 22428 S133  MI44 4278

IXE = DOY000 23828

100 024152 23788 2984

102 024256 301Ss

103 024352 30348

104 024452 30568

105 024552 30788

106 024652 3101w

107 024752 31238

114 026124 33108

115 026326 33658

116 026470 34078

124 027054 35008

KEYl  0S2654 38254  3B91e  4O4SE 4640 4790%  494SE 5242 5389 SS40%  5824# 59644 B123% 6289
6834% B913% 70S5% 77268

KEY2 052656 3826% 3892%  MOUGE  4B41E  4791%  4Q4Es 5243 5390 G554l 5825 5965#  Bl24s 6290
6835% B9i4&  70Sbs 77278

KIPARD= 172340 503

KIPARI= 172342 5099

KIPARD= 172344 5098

KIPAR3= 172346 5098

KIPARY= 172350 5098

KIPARS= 172352 5098

KIPARG= 172354 5098

KIPAR?= 172356 5098

KIPDRO= 172300 5098

KIPDRL= 179302 5098

KIPDR2= 172304 6098

KIPDR3= 172306 S09s

KIPORM= 172310 509

KIPDRS= 1723:2 5098

KIPDRB= 172314 5098

KIPDR7= 172316 5098

LA 01066 26178 3983% 4151% u42Bl#

LAD OHE 74 6532% Bb3bs  B6Y0

LERR 045526 65768 ES58i% 6604

LF_ = 0000I2 3878  B8EMI

LST = 002000 2284s

LST14R8 026154 3306 3319

LETISA 026356 3359 3377s

LETIBA 026526 3399 3423

L3O 024146 23768

L2 024254 3013

L03 02439 30308

LO4 02444y 3053s

LOS 024542 30738

LOE 024644 3097

L3 024742 31igy
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il 02sS4e Jales

Li2 025670 32468

L13 026002 3277

LM 026120 3308 3318

LiS 026320 33618 3374

L1b 026460 340ls 3420

L2l 026652 34578

Le2 026736 3479

L30 027164 3523

) 087264 35478

L3y 027370 3573«

L3S 027504 3599

L36 27620 36268

L40 027734 36548

LYl 030036 36768

L42 030146 370448

L43 b2 37284

L4y 030372 37538

LM4S 030S14 37868

HAKECY (050336 2956 3806 72438

MRSK QYsSSa4 6S74s  B578%  BSI4Yx 6535 6S96*  6599% 68600 6601 %

reck = soocts el = = = R e e I oas g g o W

4

799% 8041 8057 8362 8373 BS59 8561 Se2 8S63 8564 8579 8580 8581

MCPE = 020000 22688

MHS = GU1000 23808

MID 0s0226 7223%  7230%

MIDDLE 0S0224 72148

MINX = 000004 23138 7704 770S 8208 8209 8541 8542

MMVEC = 000250 S09s

MOL = 010000 2c8bs 2893 2896

MPE = 000400 ccH4s

MR 015052 1921 2S1ls 3981#% 4149%  4279#

:gg = 888858 gg;g: 7977 7982 7990 7999 8007

MSTCK = 000010 23l4s 3955 3956 3968 3969 4108 4109 4121 Ylzge 4257 4258 7845 7847
7850 7851 7979 8041 8361 8362 8534 8s3s 8536 8537 8S41 8542 gs5s8

8561 8562 8579 8580 8592 8593

wF 2 o0iong 3ier 38 E® S O

NCODE ~ 050466 ;ggg 4626 4776 4931 5083 S2z28 8375 5526 Se73 5810 53S0 6109 6275
]

NCOUNT  0S0470 ;gggl ;gggl Y776%  493ls 50B3® S228% S375% 5526* 5673% S8I10% 5950# 6£109% 627S#
s 4

NED = 010000 cc48s 3208 3217 3251 3288 3798 7’el2

NEM = 00400C 2247s

NHS = 002000 2301s

NOPERAR 015150 25698

NOSYNC 052764 6538% 7774 78288 7912 7940 8b41%

NOUNIT 015114 2se7s 760% 279* 2803 2835+  B480O*

NOWORDC 052716 3827# 7818

NUNIT 015116 25298 2803%  2804s

N1 0ess7e 3205 32228

6
Nl 0celu4e 3314 33178
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N36 027660 3625 3637
OCYL = 100000 24358
of 015042 25078
OFREV = 000200 23568
OFSETC 015202 25828
OF 100 = 03O0O0Y 2391
OF200 = 000010 23924
H .
= ]
OF800 = 40 23944
OPERSE  QM4704 65248 8641
oPI = 020000 23058
OR_ = 000200 g2438 4133 MI4S 4277
ouT 0527 34 777 7778 7783 77898
000 a2429a 298 29898
0i3 0251 14 3160 31708
Gel 02667C 3455 34E4s
043 630310 3726 3738w
044 930414 3761 3762w

B

L3
(]}
o
06
OO
o0
sy
ror
ror
£0
[ 3 ]

PCJISR 0158132 1895 1898 1901 1908 1912 1921 25434 6672% 6673% 6727% 6728#% 70804+ 7081+
. 7244 7245% 7496# 7497# 7700#» v701% 8204 B205#%
PGE z ccubs
PIEl = 100000 72768 74189 7434
PIEID = DOOiDO 7285
PIELLl = 000040 70868 7386
PIE12 = 000020 72878 7419
PIEL3 = 000C10 72864
PIEIN = 72898
PIEIE - OOODOL 75318
= 8
PIELS = TR0000 75334
PIELIE = 040000 72938
PIEIY = 70948
PIE2 = O40000 72778 7377
PIE20 = 010000 7295%
PIE2]l = D0OMGGO 72968 7394
PlE22 = 002000 72978 7425
PIE23 = 001000 72984 7402
PIE2Y = 72998 7425
PIESS = 7300
Pl1E26 = 000100 73018
PIE27? = 000040 73028
PlEZB = 73038
PIE2S = 000010 73048
PIE2 = 0200 72788 7419
PIE30 = 000OO0M 73058
PIE31l = 000002 7306%
PIE32 = 000001 73078 7358 7366
PIEN = 010000 72798
PIES = 72808
PIEE = 002000 7cBls
PIE? = 001000 72828
PIEB = 000400 72838
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PIES = 000200 72848

PIP =z 020000 P4

PIRQ = 177772 4878

PIRQVE= 000240 487s

PKXRCK 015206 2S8us 2908

PLU = 020000 o384s

POSITI 0S0O472 1918 1924 Y481 4625% Y775% 4930% SO8e# 5227% 5374% §525% Sb72» 5809+ 5949%
6108#% b 74#% 730448 7459 7505 7513# 7514 7516 7547%

PRE = 000020 e43in

PROG = 001000 22838 6639

PRO = 000000 4878

PRI = 000040 4878

PR2 = 000100 487

PR3 = 000140 ye7zse

PRY = 000200 4B7s

PRS = 000240 4878

PRb = 000300 437s

7 = 000340 4978

PS = 177776 4373 cbets 370e* 3729% 3754#% 64194 CLTT 6NE3% 6525#%

PSEL = 002000 ecbbs 340 3654 3659

PSU = 000001 c4cts

PSH = 177776 Y8748

PUTREG DOMSH6M 3857 33935 4088 4240 4684 4723 4843 4883 4995 S015 S085 5286 s324
S440 e47? §593 5611 S6M]) Sg68 €595 6023 6061 6175 6195 beeb 6341
6361 6392 6426 6431 6453 65608 6674 6729 7108 7456 7462 7522

PWRVEC= 000024 487s 2625+ B4

P12 050506 73408 7388# 7389% 7418

P22 050510 73418 739%:# 7397% 7423

P24 0sG512 73428 7904 * 7405# 7424

P3 (0,570:2% 1 7338. 7379# 7380% 7417

R& 000200 493s 7596

RCOM 057170 8604 809

RCYL 0S27s4 7?6018 78364% 7876

ROCHR = 10441C 864!} 8E4es

RIEAD 052772 2722 78368

ROLIN = 1041} 864os

RDOCT = 104412 cb49 6531 6534 ra-Ya&d 7580 gb4es

ROV = cct3s 3731 6420 B432 6445 667 6686 6730

REARD 0c3S6M 7863 7868 7877 7879 7881 7883 7885 793S 7939 79728 8617 862S

READART (01S174 2579»

RPERDIN 015210 cS8Ss

RECALI 0lS1Icy4 FLYdX )

REDRTA 087172 + 785 8608+s

REF OR CiS176 cS80s 3908 4666 4825 4977 5268 S4ee s57% $8S0 6005 6157 6323

REGADR DN5530 1863 5998 1901 20?7 2209 eall 2713+% 2947 2973# 3010+ 3027 30S0# 3070+
0% s 115 3155+ c00# 3236#% 3285 3305» 3358+ 33303 3450+ 3476 3497% 3520#»
3S44e 3570« 3602# 3629+ 3651% 3673 3699 3721+« 3747 3795+ N02B# 4i180% 4308+
S76# 6580 7168s 7179 7189 7200# 7chbln

REGSKH] 0B1B!l6 Y ) Bb42E

REINTC Dlbetv eS94s esl3 2920+ 2933 2939 390C 3978 4003 4:60 H1p4# %172 4289 4293#
4300 4857 4558 4YS6l# 4562 ugEy 4565 457¢S 4655 4731 4814 4890 4968
5053 5159 5160 S163# Sle4s 5166 S167 S177 5257 €330 6413 5485 SSeN
S649 S748 5749 §752# S7S3x §75S 5756 6766 §839 5S11 5994 60689 Blys

. 6234 &312 6398 6847 6328 ?lee rd L4
RE_ERS ClSiel 2573s
PESVEC= 000CID “w
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RETCL 018204 25838
RHAIS Q14774 o Yol | 708 723 3279 3788
RHBRA 014752 24681 304 357 3397 3838# 3902 YOSb#» 42084% Yyl7x 4508» 465S+ Ygl4yx 49684
015 5109: gasio S413% SSe4s S699+# 5839 5994 % 6l4B8x b3l2s 6847+ 6928#% 7093s 72182
RHCA 014770 4758 42 # 3907% “Obl#s Yol Hyo3# 4Seb* Yob3# 4Yg822% 497b% Sl27# SebS# Svyels
~ SG72s §717% 5847+ 6002 61564# 6320#% 6854x 6935 7085%» 7222#% 7247%
RHCC CiSOl4 248Sa 6563 7257 7261
RMCS1 0i4758 24708 (8722 2917+ Q71 3210 3244 3275 3449 347S 3601 3628 3650 372
3698 720 3746 784 3932 4085 4237 44194 6654 721S% 72284% 7249» 72S1s
_ ) 7579 81 7584 759¢ 7706% B2l0x
Re(CS2 01478y 24699 2695 2724 2766# 2969% 3005# 3022#% 3045* 3065* 3089% 3110% 3146# 3184»
3199 3231% 3235 3268+ 3272 384 3300% 3353 3393% 344Sx 3473 3493 3496
JS15S# 3519 3539 3543 3565 3569 3592# 3596 3615% 3619 3646% 3656 3668+
3678% 364+# 3718# I7H4E 3777% 3781 3794 3846 6655 7220%
RHCS3 015016 24898 3150
RHCB 014746 24668 2662 7578
RHDST 014762 cH472s 3840% 3903#% 4057 % H4209% 4418» 4519 Y658 481 7% 4971 x 5120#% S260» 416+
SSE7# S710+« SBMeH 53997 #% 61S1# 6315# 6850% B3l * 7090# 7219 7248+
RHDS ! 015000 e479a 6656
RHCT 015002 24808 r-¥4°Y4 2769 2?73 - drds 2778 2780 2789 28584 2859 861l 2864 2866
2869 2871 2887 2889
RHECL 015006 Fdnd-14 | 7459
RHEC? DISQiIQ c483s 2983 3183 4129 7483
RHER]  0iv760 24’is 2727 6ES? 7164 7168 7179 7179 7186 7189 7194 7200
RHERZ2 01476M 24738
RHER3 (014772 24768
RHLA 018012 24848
RHMP ClN776 2478s ;906* % 380C6H* 3953 4106 Y4704 % 4705 S5306# 5307 SBH8x* 5889* 7227+«
7250+ 499 7703« 7704 7705# 7842 8106 8207% 8208% 8209# 8358 8530
RPHOF 014766 24748 3841 40598 Nolls Y422 4525+ 46559+ 4818+ 4972# S126# Goblx C417%
cSeE8s S7i6# C843e 5998 6l52» B3lbx 6851 % bS32* 7036% ra=-r-3% ]
RHSN 015004 248is  28SH 5888
QHMC GI47S0 c4b7s e9le N7 3009 3026 3049 3069 3093 3114 3837# 3901 *= 3913

2326
3992 4028 40SS» 4067 4159 4180 4e07® 4219 4288 4308 Y4i16#  4S06®  4ES4Yx
4813% 497#  5107%  SoSkEx S4l2s 5563 2 5697x  S83B® 5993 Bl47#  6311*  BS6l 6563

FH?7C 017334 eb0ls 2b4ex 2tBes  2bIY 3148 3433 3514 3591 3814 4134 4265
RH70Ck 020720 cb44s
RKEYl 0S2760 78038 7838 7880
RKEYe 0S2762 78048 7839 7882
= 000004 2294s
RNCTR. 0S563C 82028 Be2le® B2l4s
ANC 0S7166 86038 B8608%
RNWAT! 0SS7I0 g21lce
RPTRP1 Q44214 6417 6430»
RPTRP2 044320 b4Y42 B4Son
RPVEC 014744 e4S78  2629% 3454 3455«  34p4x 3725 3726¢ 3738¢# 3750 3751%  3770%  BM16 BY41
7588 7591% 7594 Be32#
RPVECT 057302 262S pe30s 8632
RSETR 052756 78028 7837% 7878
RSYNC  0S27%2 gags 4382 4389 7800s 7867 7872 7810 7922 7938 7949 8422 g426 8477
RTN 02135t 2683 ceees
PUNCTR (0S2S06 76998  7708% 7709+

PUNWHRT (E2Stt 77088
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R11 025524 3207s
R1S 026350 3369 33738
R16 026520 3418 34198
RYN 30440 3766 7708
SAVDT 1S1 Sg b8 89+ _
SAVER ] 11 €925 33ic 3991 4066 4158 4218
SAVSN  0]S as;gn Sggai
SC = 2270s 3 3979 4086 Yiy? 4238 427%
SCOP1 = 104413 6605 sy
SCRC 0S6100 83488 B35S
SCyL 0Se070 844 B3S1l#s B43e
SCl1 = 0l c35S8s
SCl0 = 10 c36ls
SCe = 000200 2359
SC20 = 2362
SCH = 000M00 23608
SEARCH (0S6716 7229 7718 8220 8529
SECGRP (054470 4338 44?71 5072 S662 8158 8357
SECCTR 052682 N # 8% HOYIn 46384+ 4539# 4788# 4789
SS36+# S39% S822# S823+ 5962 % 5963 blels
6912 7053#» 7054 % 7712 77258
SECTR 056714 8527 8529#* 8s31
SEECOM 015200 cs8ls 7249
SEGPER 25 82438 B394# 840S*
SELECTY 015120 2531s cblB#* 2620 cbus 2807 2822 6470
SELTST 262 42 2807s
SERCH 015162 25748
SETCK1 031334 3932
SETCK2 032030 408Ss
SETCK3 032554 42378
ET D47446 70368
g&%QIB 82:89& 3532' 8353
8 #*
SKEYE 056076 B347s B354
SK1 = 040000 24348
SN 015060 2S148
SND1 0206 635 cbuls
SRO = 177572 509
SR]} = 177574 S09#s
SR2 = 177576 S09s
SR3 = 172516 S09s
SSECTR 0S607¢2 B34Ss 83Sc#
SSYN 052662 7719% 77348 7873
ggio 8%3502 : gg. :g { 4393 4483
[} | %
§sie 033332 4331+« 44068 Y4Sys#
€cl13 033340 4332#% 44078 YNESH
SC1M 033346 4333# 44088 YNEE
5S1¢S 033408 43344 44188 Y47
sse 033572 44598
SS2 033162 4326# 43Sis Y449«
€Sy 032166 43274 43528 4450#
cce 03317¢ 43284 Y3S3s Y4S1#
S§7 033220 4329+# 43688 4YSOx
STACK = 001000 4878 2625 2657 2693 2902 2956 2976
3162 3197 3233 3270 3302 33SS 3395

4287

4943
Bl122#

3007
3447

e8l2e

Y4y »
6287+

3024
3479

S240#%
6288

3047
3495

So4ls
6832%

3067
3517

387 »
6833»

SEG Oee2

5388+
691l
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J594 3617 3648 3670 3696 3728 3753 3779 3806 3813 3883 4038 4190
4317 4469 4597 4746 4302 S070 5199 E345 g497 €660 €783 g£9ee eoel
6246 6413 6438

START 017362 ebl9 cb23s

STRARTA 017604 cboss

STKLMY= 177774 487

SWR 001140 egaéo 2625 2643 2644 2671 2721 2740 3877 6636 6894 7444 7HY6 BE4]#

#

SWREG 000176 458 2625 2643 8641

SWO = 000001 4878

SWO0 = 00000! 4878

SWOl = 02 4878

SW02 = 000004 4878

SW03 = 000010 4878

SWO4 = 000020 4878

SWOS = 000040 4878

SW06 = 000100 4878

SW07? = 000200 48748 3879 6896

SWO08 = 000400 4878

SWO0S = 001000 487 6638

SW1 = 000002 4878

SWIi0 = 002000 4878

SWil = 004000 487#

Suwle = 010000 4878 2644 -

SWi3 = 020000 4878 2671 2721 2740

SWiY = 040000 487#

SW1S = 100000 4878

Ske = (1] 4878

SW3 = 000010 487s

Sy = 000020 487 .

SWS = DOOOMO 4878

Sub = DO0100 4878 7446

SW7 = 200 4878

SWB = 000400 4878 7444

SW9 = 001000 N878

S1} 025520 32048 3225

Ss12 025654 32398 3259

$36 027614 36c4s 3639

TAGDTE 015146 25584 4320% 44EQR

TBITVE= D0COIM 4878

TDF = 000040 23768

TESDTE O01Si4M cSS4s 3924+ 4077% 4229 6SY7 % 7887 8416 8b4.l»

TESTRD (O44702 65228

TIMCNT 046334 6421 L4446 67658 6?75 6781

TIMOY = 000004 29608 2973 2974 29894 31589 3160% 3170s

T¥KVEC = 000060 4878 864l

TMPILL 015140 25488 3839# 3859 3865

TOLGRP (055574 3817 810!} 8169

TOTALA 01513t 25468 c733% 2735% 3186 3202 3237 3622

TPYEC = D0COEM 4878

TRAPYE= 000034 4878 2625%

TRE = 040000 2269 3597 3608 3620 3632 3979 4147 427s

TRK 0seeee 77 144 7717%

TRF1 = Q04000 23t3s

TRr10 = Q40000 236648

TR¥e = 010000 c364sn
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TRK20 = 100000 23674

TRKY = 020000 2365s

TRP 021316 2680 26848

TRTVEC= 0C001Y 487¢

TSECC  0iS14e 25508  H4B80*  4b24®  4774%  4929%  S50B81* S22 S373%  SS24x Sgp71x  S5808% Sq4es 6107+
B273% 6539 8111 8610 8620 8b4]1x

TSECCG (OSO4e4 gg:?l 73198 7437 7980 7992 7997 8009 80S2 8068 B113% Blebx Bbler  Be22%

#

TSTNM 017330 1863 1865 1867 1870 1873 1876 1878 1881 1885 1888 1890 1892 189S
1838 1901 1905 1908 191e 1915 1918 1921 1924 928 2207 2209 e2ll
25978 2658% 2694x 2707% 2892% 2903% 29S6% 2969% 300S5* 3022%  304S%  3065% 3089
3110%  3146%  J184* 3231% 3268x 3300# 33S53% 2393%  344S»  3473%  34Q3x 3G |4x 3539
3S6S*  3S91x  3b1S#  3646%¥  3668%  369Q4s 3718%  3I744#  3777%  3806%  3B14x  3884*  4039x
Y191%  M318%  H471x  4593%  474B#  4904®  S072x  S201%  S347% S499%  Sebex  S784#  5923+#

e0B2* H24Bx  BY413% B43B%  BS2H

7571 021034 cb49 26578  B497
TSTI0O 024046 29S6#

TST11 024102 23698

IST12 (024206 3005

IST13 024300 3019 3022

TSTI4 024376 3041 3045

ISTIS Q24474 3061 30658

IST16 024576 3085 30898

IST17 024674 3106 31104

IST2 021372 26938

TST20 024776 3130 3146

IST121 025122 31848

1STe2 025606 3225 3231

IST23 025734 325 32684

TST24 026054 3291 3300«

IST2S 026254 3319 3353

IST26 Q26414 337S 3393«

IST2? 026566 3421 3445y

TST3 021450 26y 2707

IST30 026676 34738

TST31 026774 3487 34938

1S132 027104 3493 3507 3514
IST33 027220 3514 3531 3539
IST34 027324 3557 356Ss

IST3S 027430 3583 35914

IST36 027544 3591 3608 3t15#
TST37 027670 3635 3636 36464
TSTY 021522 e’le 2718%

TST40 027772 3662 366848

TST41 030074 3684 36948

IST42 030202 3712 3718»

TSTH3 030316 37449

TETHY 030446 37770

TET4S  030S6E 3801 38068

TST46 030622 38i2s

TET4Z? 031154 3814 3859 3880 38834
T157S 022636 2808 2Blls  B478 6488
TETSO 031646 3938 40384

T1S151 032372 40922 41908

TETEe 023032 Yo43 Y3178

TEYEZ  (023c0e 4431 4461 44698



CZRJHBO, RPOM-S-6 DSKLS_CTRLRe
C

ZRINB. P12
TSTSY 034234
15168 034752
15186 035476
1§757 (036240
1576 023342
1ST60 036664
T§Te1 037402
TS162 Q40126
TST63 040670
TSTEH Ov1314
TST65 042032
TSThe 042566
TST67 Q43344
1577 023704
TST70 Q44122
TST71  O4Mq234
15772 044330
TINO = 000071
TUF = 0D0O10D
TY 052766
TYPCS = 104405
TYPE = 104401
TYPOC = 108402
TYPON = 104404
TYPOS = 104403
T.SCOP 045746
UN 021440
UNIT 015112
UNITS 018072
UNITSL 015122
UNLORD 015152
UNS = 04
UPE = 0200
Usf = 000001
gse = 000002
US4 = 000004
UWR = 000010
ull 025476
YUF = 000002
vU30 = 010000
vy = 000100
WAIT.T 096336
WHT = 104415

c 015024
WiE 040000

0C00%0

10-NOV-77 11:09

NG3?7

MACY11 30(1046)

4580
4735
4834
S0S?

si182
5334
5489
5653
5771
5915

10-NOQV-277

FO2
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4ys97s
Y7468
4902
50708

5199

3977

JSSH

3277

4019

4068

2836

73
3573
73

4i37%

2852

41422

3022s
3473
3806#%
5499

b4b4

3782
3782
3782

4ivl

482

W
NN
wwa
oo o

SEG CeeS
30658 30898 3110%
35148 35398 3565
38848 40398 4191
S784% 59238 6082
2789 2791 2793
4062 Y214 Y427
S152 5267 8310
6157 6205 6322
6534 6855 6336
8631 8641 Be4CHE
8631 BbY! Bb4ls
£487+¢  B6BC
3798
3798
3798
4268x  H2T2x 4299
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MCRC  0SY4550 3831 3896 4050 4646 4796 4951 S48 5395 5546 5830 5970 6129 6295
6BY0  £920 7060 7884  Bl6lw
WCU = 000001 23718
WCYL  0S6006 G194% 4201 4404 4411 Y494¥ 4501 S095% 5102  56B5% 5692  B234m
MECCl 055566 1915 4841  S142 5731  Blebs
WECC2 5570 1915 4845  Gil4p 5735 5379  5992% 5983%  BIG7W
WKEYI 056012 4i97e 4407 4497#  5038¢  SEE8* 8236w
WKEY2 056014 4198% 4408 4498* 5099 S683x 8237
WLE = 004000 2303
WORD 053560 ZBe2e 78673 76764 7678s 7830 7882+ 7BBMx  7934e 7938 736 7975%  7988%  BOOS*
%*
WRCHDA 047022 69108
WRCHDT 015166 25768 6855
WRCHEK 018164 25758 6936
WRCHHD 046510 68318
WROATA 054236 7780  8096s 8321
WRFROM 015220 25938 2927  2933% 2940 3993  3997% 4020 4056 4138  MI43 4208 4269 4273
9396 4372 4373 4417 9435  §s07 4708 4730 4863 4878 4889 5025  SO41+4
sse 5108 5310 5329 5460  S476¥ S4B Sk24  SpuD® SEu8 5698 58392 5910
6043  B068 6205  b22i® 6223+ 6233 6372 6388 6389 6397 7121 7218
WRHERD 056102 8232 8351
WRIDAT 015170 25778 3843 4062
WRIFOR 018172 25788 Y2i4 4419  4s22 5123 5713 7215
WRITE 039016 797 7909 037w BIIS  Blez  BleB 8132 813 B399  BY13 @434  B448  B4Y62
WRL = DO4000 22858
WRU = 000400 23798
WSECTR 056010 4196% 440e*¥ 4496 5097 SB87# 8217  8235*
WSSYNC 054536 81598
WSU = 000004 23738
WTRK 055744 6219% 82238
WWORC 0534014 7698 7902 7906 7910 7918 7923 7928  €032s 8077% Blle 8123 8129 8133
8136 8400 8404 BY2]  BY3S 8443  BYE3 8476
« 052660 3828 3893% 4047  Ueh3s  4793% 49u@s S245# 6392  5543% 58274 S967#  b126*  6292#
6837 916* 7094 7111 77288 7772
¥E2 022264 2738 27528
X11 025600 3133 3224
Y 0S2720 77828
v 025172 3192 31958
ZCODE  0SDS500 1925  4487% 4B3l* 4781% 4393p% G088 5233% 5380+ SG31¥  S678%  SBIS# 5955 Bll4e
6260% 73318  7510#
R = 000400 23188 7519
2WORDS  0S4234 809Ss 8109+
SAUTOR 001134 Sils 2e43*  B86M1
$E0ADR 001122 JGils Ie70 1673 1895 1928 bEBlx  66BBe  632% 6705 6710% 6713% 6733%  BT4I#
]
$BOOAT 001126 Glls 1863 1867 1873 1878 1890 1892 1898 1901 1905 1908 2209 2710+
2711  301e#¢ 3018  3038% 3040 3058+ 3060  3082¢ 3084 3103 3105 3127* 3129
S156* 32l6% 3217% 3219  3250# 3251 3253  3287# 3288 3290  33ll* 3313 3366
3368  341i¥ 3414  345is 3983 3984e  34Bh  3502% 3504¢ 3506 3527+  3528# 3530
J563s  3cous 3556 3579  3sg0s 3582 3604 3605k 3607  3631¥ 332 363w eS8
3%59% 366l 3680+ 368i% 3683  3708% 3709 3711 3722 3762%  3763r  37ES 3T
3738« 3900  3866% HSOBe  bbOO# bbD2  B786* BBBE* 7le4s P1BS  7I74s  C176  T1896s
7ig7  7ISNs 7196 7257% 7258 7902x  7923r B39 8A0M 8427+  8H442%  B4SUe  BYETe
&
SBELL  CCl2IE Sils B4 8642
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CZRIHWB.P12

SCHRARC 060322
SChkSHWR 060634

SCMTRG 001100
$CM] 000006
$CMe 000014

1118
SERROR D61606
SERRPC 00!116

SERRTB
SERRTY
SERTTL
SESCAP
SFILLC
SFILLS
SGDARDR
SGDOART

o000
00000080
[ S S Sy Sy
[l aniand 1¥ Ll [2V]
VIV GV L et 14 V]
LOongrsLrnvsLoe

00000

SGETYZ2 QDON44636
SGTSWR 060724
SKD = 000000
SHIOCT 061604
SICNTY 00L10M
SILLUP 06&eble
SINTAG 00113S
SITEM8 001114
LF 001224
SLPADR 0C1106
SLPERFR 001110
SMAIL = ssessns
SMNE W 06143C€
SMCSUWR 0e 1o
SMXCNTY (QE7eel

U

864 1las

Bb4ls 8642
Slis 262S
Slls
Slls
Sils
Sllis

BbM1e

Bb4ls

B64ls
Sils 2793 6530

86418

64978

Bb4ls
489 64978

64978

6M7Y 64978

BN7? €::7g

Slis
262S 2686 8642s
Clla 1863 186S
189S 1898 1901
ecll 8642#
Siis gbue
86428
Sils 6466 b468#
Cils 2625 Bb4lx
Sils 8641
Slls 8641
Sills
Sils 1863 1865
30i1#% 3018 3028#
ga rd } ga # 3219
403% Y V-1

864ls 8642

467
8428

Sils 8641
B642s

Sllis Bb4]#

Slls B4

Slis 8641 8642
Clis cbeoS# cBll#
Elle 2625+ 6528
2b2s 2643 8&41]
BEY4ls

BEYlS

BE4ls

MACYLll 30(1046)

10-NOV-?27

8641

64978

8e42

6536
Be4i#

BE4]l#
8642

11:48 PRGE 229
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190!
307 x

3570

3850
7901 %

——
(Velas]
)
mm

13905
3084
3308+
3486
3834
eS
7920%

1908

3095+
3310

3498#»
3652*
BS993
7922%

188%5
1324

1888
1928

B3Se

1890
2207

MO W WWwno
wniwwn.o»—

SEG Q227

fUr-
(40 ¢]
(g 1V s]
oy
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SNULL 0C1l1S4 Slle 86M]

SNWTST= 000001 6578 cb93s e707s 2718s eBlle 2892s 2902 29564 2969% 300S» 3022 3045 3065
30898 gIIOQ 31468 31848 323l 3ce8s 3300 33538 3393 3445y 34738 34938 35148
35398 S658 3591» 36158 36468 36688 3694 3718 IJ74Me 3777s 38068 38les 38838
40388 4190s 43l7s 44698 45974 47468 43902 5070 51998 534S S497s SeEls 5783
€922 6081ls b2ubs b4lcs 64378 b461s

SOCNT 062382 b4

iR 2ezal N

001100 Sils 3189 473 647S 6497» 8641

SPOWER 062620 gb42s

SPWRAD 062606 864cs

SPWURDN Db244b6 2625 Bbu4es

SPURMG 062602 8e4cs

SPWRUP 062520 864cs

SQUES 00leee Slls BEY] geNe

SROCHR 061176 gb4ls 8642

SRDDEC= #uxxuyx | 8642

SRDOLIN 061266 Bb4ls 8b4e

SRDOCT 061446 8e4es

$RDSZ = 000011 Bb4ls

SREGARD 001160 Slls

SREGD 00l162 Slls

SREG) 001164 Slls

SREG2 001166 Sils

SREG3 001170 Sills

SREGH 00il72 Slis

SREGS Sull7N Slis

SRTNAD 044660 64978

SR2A = #usuxz U 8e4e

SSAVRE= sxssas U 8642

SSAVRG 062616 B4 s #

SSCOPE 0S7370 26esS Bb4ls

SSETUP= 000117 cbeus 262S 2643 6497 B84l ge42

$SS1 = 000000 ebebs

§STUP = 177777 262048

jo. Skt s

l" - .

S$SWR = 87770 4578 485 Sil ebesS 2657 2693 2’0? 2718 esll 2892 2902 2956 29689
300S 3022 3045 3065 3089 3110 3146 3184 3231 3268 3300 3353 3393
5 o3¢ 3@ BN B o3 o3 omE oEs oan & &b 23

b)
SSURMK= 000000 5332 329? 5660 §783 5922 6081 6246 e412 6437 646l 6497 8641 8b4e
H (= 4 4}
STIMES ODiziE Shii8  g5%3r  25R7r 3833 8707y 97M8  S5iLr 8383 ™93 3955 309 35 33
10% 146% * ¥ *

3565+ 3591+« 3615+ 3646# 3668# 3694+ 3716+ 3744 37772 b4bls 6497+« BbH41»

$TvB 001146 Sile 8641

STKCNT 06032¢ 8641 ax

STKINT 060346 2630 e’19 7576 ee4ls

STKQEN= D60345 Be4ls

STKGIN 0603 Bb4lns

S$TKOQOU 060332 Bb41lns

STYQSR D60334 864

)

]
Slls 3838 3839 BE4]l#

$TYSRY 0e04.E Be4ls
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$TMPO  0CL1TH 1878 2762% 27b63% 2973% 2989 3159 3170 3214% 3248«  3281%  34YSHs  34ed
3725+ 3738 3750 3770 3932#% 3933 408S# 4086 4237% 4238 e771s 8777

6786 6876% B6B90 6S74%  7020%

STMPL 061200 1876 1878 1892 2bb9% B42l*  pH422®  H44BE  BYYZ7R B772%  B777 &782 6877+

S

7

7

:
TMP2 001202 g 189¢ 6775% B779% E£78i% E£784% £97b%  7018%

S

S

4

.
*
]
|
s$TMP3 001204 : 1878 1892 6769% B£770% 697S% 6977 6978%
]
]
]

$TMP4 001206
$TMPS  0Ql210
$TN = 000073

973% £979% 6985 7083 7162 7184
B0ua 27078 2712 2718s 2808 2B8lls 28928 2894

290 2903 29568 29698  3005s 30228 304! 3045Ss 3061l 30658 3085 3089
3106 31108 3130 31468  3184s 32318 3cS8 32688 3291 33008 3319 33538
3375 33938 1 JU4Ss 3473s 34938 3507 3Si4s  3S31 35398 3557 35658

3859 3880 38838 3884 3938 4038 4039
4431 4461 Y4698 4471 4537 4580 45978
4894 49028 4904 4395 5057 50708 5072
G34Ss  S347 S440 5489 54978 5499 8893

4
9
7
a 36468 3662 36688 3684 36948 3712 3718s
8
3 :
5653 Se60s  S6b 728 5771 57838 5784 868 5915 59228 $923 6023 6073

608.8 6082 t17S 6238 e24es Y-l 6341 e40e p4los 6413 6429 6433 64378
643 b4S] b4bl s

$TPB 001152 Slls Bb4]#

$YPFLG 001157 Slls 8641

$TPS 0011S0 Silis g864]

STRAP 062356 262S 86428

S$TRAP2 062400 ge4es

STRP = 000016 B&4Z2s

STRPRD 0Obe‘ie BEY2H

$TSTNM 001102 Sllis 4B 6497 % Bb4l# 8642

STTYIN 061374 Bb4ls

STYPBN= Raxsss (J 8e4e

STYPDS 0S576be2 BE4ls Be42

STYPE 060106 BeM]e 8eMe

STYPEC 060256 B64ls

STYPEX 060324 8b4]s

STYPOC 062154 8b4es

STYPON Ou2l?0 Bb4es

STYPOS 0&2130 Bb42s

S$XTSTR (0S7422 86418

SSGET4Y= 000000 64978

SOFILL O0O€2353 8428

SYOCAT=z xnauxs U 8641 XY

. = Ce2630 488 589 49248 Sl0s Slis 1997 cc0Ss 25258 2592% 2593 2594 s ebes 2b38s
26398 eb40n 2688 cb86 s 2’23 7468 e’87n 27’85 27918 2852 288l 2883s 2885Ss
2895s cB898s 3i9%:s bYbMN b4bb 6497 6S31s 6S34n 758848 75968 76008 Bl1S8#s 8159s
g8ie0s BlEls Blees Ble3s BleSs 8lobs 81678 8l68s 8155 8631n Be4ls 8b4cs
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CZRIHB. P12
CHECKA yg4s
CHECKB 4yE4s
5849
COMMEN 469
ENDCOM 4?2
ERROR 4878
3291
3736
4547
5059
5617
6178
6693
7191
ESCRPE 4g87e
GETPRI 4878
GETSWR 4678
HCOMPR 484 e
HCOMPW Yeuys
MAKECL 484s
MSG 26568
4130
5345
BN36s
MULT 4g7s
NEWTST 4878
3110
3615
4796
POP 4878
8078
PUSH 4878
7972
REPORT 4g7s
RFORGC 484 s
RHZ0OCK 484e
VvE 484s
SaVTST Yeus
3184
3668
5072
SCOPE ug7s
3110
3615
4746
SETPRI 4878
SEYTRA B642s
SETUP 4878
SKIP 4Ye4s
3319
3859
6175
SLASH 4878
SMORE 4844
SPACE 4878
ETARS 478

4432
3843
6004

10-NOV-77 11:09

4S50
3908
6157

MRCY11 30(1046"

N LN
0D o o
NN E

4s?

KOe
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2808

6451

511

10-NOV-77
5024 S1S1
“44ez 4ysel
6536 7083
2987 30189
3487 3507
3937 4008
473S Y737
5289 5297
5771 58773
B34y 6353
6742 6748
7523
cB8ll 2832
4597 47458
57828 5783
2811 289¢
3300 3353
3744 3777
65497 5660
7023 7061
c8 8641l
£970 6972
8530 8610
si82 8334
3814
2903 2956
3393 3445
3806 3814
S784 5923
2811 2892
3300 3353
3744 3777
497 Ste0
284 3019
3531 3557
484 4843
ceel eeee

5310
4665

N ]
AN atvide
U= WO WM

@
o
£
—

5489

2ess

5460
4824

2256

5771

O WWNI™ LW
OOLOL—-0N0
OO N DN
WD LN

2657

26983

2707

40378
S198s
bck4b
3045
4317
6437
7789

7c4e

2’18

are3

SEG 0230

2782



LO2

7 11:48 PAGE 234
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CoRIMB. P12 10-NOV-77 11:09

(104
ROSS
2811 2840 2849 2859 2885
3146 3184 3231 3268 3300
3646 3668 3694 3718 3744
4302 5070 5199 S34S c497 Se60 5783 S9ee 6081 6246 e412 6437 6461 6497 &50e
6520 6552 6559 6571 6573 6bl!} 6623 6667 6670 6723 6726 6760 6764 6804 6811
6826 6828 6864 6871 6904 6906 6944 63969 7026 7035 7065 7079 7207 7213 7235
7242 7270 7272 7486 7490 7542 7544 7570 7572 7617 7675 7E77 7733 7816 7822
7823 7961 7962 8025 8026 808S 8086 8151 8176 8177 8329 8330 8435S 8496 8601
8602 8630 8634 8641 8642

]
-~

SWRSU 4878 26258

TJUumMP 484s 2694 3493 3514 3591 3814 3936 40ae 4e43
TRMTRP  B&MaS

TSCLR 484 s

TSCLRIL 4848

TSCLR2 484 8

TSCLR3 4848

TSCLRM 4848

TSCLRS 484 s

TYPBIN 4878

TYPDEC 4878 6497 ge4e

TYPNRM 4878

TYPNUM 487s

TYPOCS 4878

TYPOCT 487N cBs4 8641 8642

TYPTXTY 4878 e63? 2639 24U 2649 2673
2854 2880 2882 2884 2895 2898 3195 3
7576 7588 7530 7592 7594 7596 7

WORTAR Y84 s

86 e7e3 274s 2746 2’87 2789 2791 2852
38 gggg 6466 BSee 6528 6S31 6534 7573

SSNEWT 4878 2657 2693 2707 2718 ceBll c289e 2902 2956 2969 3005 3022 3045 3065 3089
3110 3146 3184 3231 3268 3300 3353 3393 3445 3473 3493 3514 3539 3565 3591
3615 3646 3668 3e94 3718 3744 3777 3806 3dgile 3883 4038 4190 4317 4469 4597
4746 4902 5070 5199 8345 £497 5660 5783 59ee 6081 246 6412 B437 6461
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.$TYPD 467Tr  Bb4l
.STYPE N&7s  B&4I
.STYPO 4678 Bb%2

. RBS. D&2630 000

ERRORS DETECTED: O

RMO3: CZRIHB  CZRIHB, SEQ/CRF /SOL /NL : MC: ME: CND=RMO3: CZRJHB. P11, CZRIHB. P12
RUN-TIME: 3] 25 2 SECON os

RUN-TIMNE RATIO: 484/59=8.

CORE USED: 29Kk (57 PQGEC)
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