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1.0 ABSTRACT

THIS DIAGNOSTIC TESTS THE DCL OF THE RPQO4/S/6 DISK SUBSYSTEM
WHEN CONNECTED TO EITHER AN RH11 OR RH70 CONTROLLER.

: IT USES THE OISK SURFARCE AND THE DRIVE MECHANICS TO PROVE
THE PROPER WORKING OF THE SUBSYSTEM. IT DOES NOT NEED A
FORMATTED D{?K PACK. A DISK PRCK WITH NO VITAL INFORMATION
WRITTEN ON IS ESSENTIAL. RFTER A SUCCESSFUL RUN (WITH
NO ERRORS) OF THIS DIRGNO SSERTED THAT THE

[y
o0
ng

K
STl
DCL IN THE RP0O4/S5/6 SUBSYSTE SSFULLY WHILE STRANDING
ALONE. SYSTEMS INTERACTION ING IS LEFT TO
OTHER DIAGNQSTICS. THIS IS MPTION THRT STRTIC |1
(DZRPS AND DZRPT ) HRS BEE ULLY.

c.0 REQUIREMENTS
c.l EQUIPMENT

PDP-11 COMPUTER WITH CONSOLE TELETYPE, AND A RP0O4/5/6 DISK
SYSTEM. THE RPO4/5/6 DISK SYSTEM WILL CONSIST OF AN RH11
CONTROLLER, AR DISK CONTROL LOGIC (DCL), R DEC 733 DISK
DRIVE. AND'1TS APPROPRIATE DISK PACK. 'THE DISK PACK NEED
NOT FORMATTED. USED SECTION OF THE DISK SURFACE SHALL
BE GOOD (HOLE FREE). THE SURFACE FOR THE FOLLOWING SECTORS
MUST BE GOOD, THAT 1S, FREE OF ANY HOLES OR_SURFRCE
%525385?217* BEFORE ANY DATA ERROR CRN BE ATTRIBUTED TO

N
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CYLINDER SECTOR 21
2.2 STORRGE

THIS PROGRAM REQUIRES 16k WORDS OF MEMORY
2.3 PRELIMINARY PROGRAMS

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

IT ASSUMES THAT MAINDEC-11-DZRJH-(LATEST
REV) HRS BEEN RUN WITHOUT ERRORS.
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161 AND IT ASSUMES THAT MRAINDEC-11-DZRJI-(LATEST

{gg REV) HARS BEEN RUN WITHOUT ERRORS.

igg 2.0 LORDING PROCEDURE

igg USE STANDARD PROCEDURE FOR LORDING .RBS TRPES

igg 4.0 STRARTING PROCEDURE

170 SWITCH 12 MUST BE SET WHEN THIS PROGRAM IS TO BE RUN USING AN
171 RH70 CONTROLLER. IT CAN BE SET AT THE FRONT PANEL, OR IN THE
172 SOFTWARE SWITCH REGISTER IF THE OPERATOR SO DERSIRES. SEE
173 PRRAGRAPH 5.1 FOR A DESCRIPTION OF SOFTWARE SWITCH REGISTER
i;g OPERATION.

i;% 4.1 CONTROL SWITCH SETTINGS

i;g SEE SECTION S.1!

ig? 4.2 STARTING ADDRESS

182 START AT ADDRESS 200---FOR NORMAL RUN

iga START AT ADDRESS 210---FOR UNIT SELECTION

18S 200 START

186 ALL SWITCHES MUST BE DOWN FOR WORST CASE RUN. WITH THIS
187 STARTING RDDRESS ALL THE RPO4/5/6S ON THE SYSTEM WILL BE
188 TESTED ONE AT A TIME BEFORE "END PASS” IS PRINTED OUT.

189 TESTING WILL STARY WITH THE LOWEST UNIT NUMBER DRIVE

190 THRT IS POWERED UP (THAT IS THE LOWEST UNIT NUMBER RHAS REGISTER
191 THAT RESPONDS)THEN GO ON TO THE NEXT HIGHER UNIT NUMBER

igg THRT IS POWERED UP.

194 204 RESTART

19€ SAME RS 200 START, WITH THE FOLLOWING EXCEPTIONS: THE

196 PROGRAM WILL INTEﬁROGRTE THE OPERATOR FOR THE NON-DEFARULT
197 C.S.R. AND VECTOR ADDRESS FOR THE RMXX CONTROLLER.

198 WHEN THESE QUESTIONS HRVE CORRECTLY BEEN ANSWERED, THE

égg PROGR: '™ WILL AUTOMATICALLY RESTART FROM RDDRESS 260.

201 210 STARRTY

202 ALL SWITCHES MUST BE DOWN FOR WORST CASE RUN. MWITH_THIS
203 STARTING ADDRESS THE CONSOLE TELETYPE WILL ASK FOR_THE UNIT
204 NUMBER TO BE TESTED. THEN ONLY THART UNIT WILL BE TESTED
382 FOR ERCH PRSS OF THE PROGRAM.

207

208

g?g 4.3 PROGRAM AND/OR OPERATOR ACTION

gié 1. LOARD THE PROGRAM INTO MEMORY.

gig 2. SET STARTING ADDRESS ON THE SWITCH REGISTER

-4

38 2 PRESS “"LORD HDDRESS™.
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4. SET "OPERATIONAL SWITCH SETTINGS" (SEE SECTION S5.1)
WORST CRSE IS ALL SWITCHES DOWN.

S. PRESS “START",

6. FOR THE FIRST PRSS EACH TEST WILL BE EXECUTED ONCE
ON THE DRIVES PRESENT OR DRIVE SELECTED BEFORE "END
Pﬂ?S” ES PRINTED. THE F&RST PRSS HSLL RESU RE OPERATOR
INTERVENTION IF THE PROGRAM 1S NOT RUN U AN “ACT-11"
MONITOR. THME SECOND AND SUBSEQUENT PASSES WILL EXECUTE
ERCH TEST FOUR TIMES ON ERCH DRIVE% PRESENT OR DRIVE

SELECTED BEFORE “END PASS™ IS PRINTED. THE SECOND
AND SUBSEQUENT PARSSED DO NOT NEED ANY OPERATOR INTERVENTION.

OPERATING PROCEDURE
OPERATIONAL SWITCH SETTINGS

IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR (I. E.

AN 11/34) IT WILL DETERMINE THAT A HRRDWARE SWITCH REGISTER

IS NOT PRESENT, AND WILL USE A “SOFTWARE™ SWITCH REGISTER.

THE SETTINGS OF THE “SOF TWARE™ SWITCHES ARE CONTROLLED

THROUGH R KEYBORRD ROUTINE WHICH IS CALED BY TYPING A

*CONTROL G’. THE PROGRAM WILL RECOGNIZE R °'CONTROL G' AT ANY
TIME EXCEPT WHEN IT IS AT A HIGHER PRIORITY PROCESSING AN
RPO4/5/6 INTERRUPT. THE "SOFTWARE™ SWITCH VALUES ARE _ENTERED RS
gngeTgbu¥¥ngER IN RESPONSE TO PROMPTING FROM THE SWITCH

*SWR = NNNNNN NEW =’

TéHE SWITCH SETTINGS ARE ENTERED, THE ENTIRE SWITCH
TER IMARGE MUST BE ENTERED. LEADING ZEROS ARE NOT

RED. 'RUBOUT' AND 'CONTROL U' FUNCTIONS MAY BE USED TO
T TYPING ERRORS DURING SWITCH ENTRY.

RS WITH HARDWARE SWITCH REGISTERS, THE $SOF TWARE™
ER MAY ALSU BE USED. IF THE PROGRAM FINDS ALL

N THE 'UP’ POSITION WHEN IT IS STARTED, ALL

R REFERENCES WILL BE TO THE “SOFTWARE* REGISTER

SWITC 3
DURES DESCRIBED RBOVE MUST BE FOLLOWED.
T
G

AND T

SWITC
SWITC
HERE .

SWITCH 1S - HALT ON E
WHEN THIS SWITCH IS S
THEN THE APPROPIATE 1
AND THEN THE PROGRAM
"CONTINUE" WILL CONT%
T
S

IONS ARE GIVEN IN SECTION 9 *“QPERATIONAL
S" HOWEVER THE DETRIL DESCRIPTION ARE GIVEN

-z OV v

T
1
T
E
1
N

ROR

T. IF THE PROGRAM FINDS AN ERROR
FORMATION WILL BE PRINTED OUT

ILL HALT. AFTER THIS HALT, PRESSING
UE WITH THE PROGRAM TILL THE NEXT

E SAME THING WILL HAPPEN.

S

T

1
THE PROGRAM WILL BEGIN TO LOOP

ERROR IS FOUND WHEN

SWITCH i4 - LOOP ON

R
E
N
W
N
H
E
WHEN THIS SWITCH IS SE

SEG 000S
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ON THE CURRENT TEST BEING EXECUTED. FOR EXAMPLE IF “HIS
SWITCH IS SET WHEN THE PROGRAM IS IN TEST 10 THEN THE
PROGRAM WILL KEEP EXECUTING RLL OF TEST 10 REPEARTEDLY.
ONE WAY TO BE _SURE THRT THE PROGRAM IS IN THE EXPECTED
TEST IS TO SET THIS ?HITCH DURING AN ERROR PRINTOUT OR
DURING A PROGRRM HALT.

SWITCH 13 - INHIBIT ERROR TYPEQUTS

WHEN THIS SWITCH IS §8T FURTHER ERROR PRINTQUTS WILL

CERSE, HOWEVER OPERATOR INSTRUCTIONS SUCH AS “STOP DRIVE X"
WILL CONTINUE. AT THE END OF PASS ~TOTAL NUMBER OF ERRORS
ON THIS PARSS ON DPIVE X" WILL BE TRUE, THAT IS, ALTHOUGH
?$IEIEET§Q$EQS INHIBITED IF THAT PASS FOUND & ERRORS,

SWITCH 12 - RH7?0 CONTROLLER SELECT
THIS SWITCH MUST BE SET AT THE STRRT OF THE PROGRAM WHEN THE

DISK DRIVES TO TESTED ARE CONNECTED TO AN RH70 CONTROLLER.

1T MUST NOT BE SET WHEN DISK DRIVES TO BE TESTED ARE

CONNECTED TO AN RH11 CONTROLLER.

SWITCH 11 - INHIBIT ITERATIONS

WHEN THIS SWITCH 1S SET THE PROGRAM ON SECOND PASS WILL

NOT REPEAT EQCH TEST FOUR TIMES BUT WILL DO ERCH TEST

ONCE ONLY.

SWITCH 10 - BELL ON ERROR

WHEN THIS SWITCH IS SET. IF THE PROGRAM FINDS AN ERROR

THE “BELL” OR “ALARM™ WILL BE SOUNDED. THIS SWITCH IS USEFUL
WHEN SWITCH L1 IS SET YET INFORMATION IS NEEDED WHEN ANY ERROR

IS DETECTED. TAKE THE EXAMPLE OF A PROGRAM LOOPING ON A TEST WITH
SWITCH 11 SET TO HELP SCOPING. THEN IF THIS SWITCH 1S

SET AND THE BELL OR ALARM SQUNOS IT MEANS THRT THE ERROR
IS PRESENT BUT IF THE BELL OR ALARM STOPS IT MERNS THRAT
THE ERROR IS NOT PRESENT.

SWITCH 9 - LOOP ON ERROR
WHEN THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR

THEN GENERALLY THE PROGRAM WILL LOOP BACK TO THE LAST
EXECUTED “SCOPE~ STATEMENT. IF ON THE SECOND TIME

THROUGH AN ERROR IS FOUND IT WILL AGAIN LOOP BACK TO

THRY “SCOPE~ STATEMENT, THIS LOOPING WILL CONTINUE RS LONG
RS THE ERROR 1S PRESENT AND THIS SWITCH IS SET. HOWEVER

IF THE ERROR IS NOT PRESENT AT ANY TIME THEN IT WILL
CONTINUE NORMALLY WITH THE PROGRAM. EACH TIME THE ERROR

1S ENCOUNTERED PRINTOUT WILL TAKE PLACE UNLESS SWITCH 11

IS ALSO SET. DURING BEGUG, USING A SCOPE, IT 1S RECOMMENDED
THART SWITCH 11 IS ALSO SET.

NOTE: SEE SECTION 8.3

SEG D006
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SWITCH 8 - LOOP ON TEST IN SWR <? O)
THI S R PE IAL SWITCH. WHEN éTCHE? g THRU 7
HAVE ONE M NG AND WHEN RgS T HIT HES D THRU 7 HAYE
QNO R ME NING THIS MEANS THAT ANY SETTING OF SNITCH
THRU MUST BE DONE WITH SWITCH 8 IN THE APPROPIARTE
902{ WHEN THI 8H¥TCH IS SET THEN SWITCHES O THRU
THE TEST NUMBER TO BE LOOPED ON. FOR EXARMPLE
WITH SWITCH 8 SET AND SWITCH 3 SET THE PROGRAM WILL LOOP
ON TEST 10. HOWEVER THIS SETTING MUST _BE DONE AT THE
BEGINNI OF THE PROGRAM THEN ALL THE TESTS FROM 1 TO 10
WILL BE EXECUTED Qﬁg THEN TEST 10 WILL BE REPERTED OVER
AND OVER RGRIH N THIS SWITCH IS NOT Se7T THEN SWITCHES

S

0 THRU 7 THE H;RING éTg NAME INDICRTES.

FOR EXRHPLE WIT H P FURT;E?SCgﬂPQRES THAT IS
MP

IF _SWITCH ; TCH ET THEN WHEN A
DATA ERROR IS DF ECT D Nn rl""THER COMPRARES WILL BE DONE.
FOR EXAMPLE IN n 256 WOKD BUFFER _IF ALL THE WORDS ARE IN
ERROR T N RFTER SEEING THE PRINTOUT FOR THE FIRST FEW
WORDS SETT SHITCH ONLY WILL STOP FURTHER PRINTOUTS
OF THIS ER GO ON WITH THE TEST RATHER THAN PRINT

SHEN THE - REXT EBEOR YRAY he 'BrohRn DR TECTE TR 2“170” H

ssouenr TEST WILL RLSO BE LOST. BUT WITH suxvcu ONLY
THIS GROUP OF DATA ERRORS RRE NOT PRINTED our anTHER

EXAMPL 9 §uércn EEBEI"G S WITH SWITCH &, WHICH
IS ~gCC tesY-ComPa ND R SUL ONLY”.  THAT 1% IF SWITCH

IS NOT SEY AND SWITCH & 1S SET THEN ON ECC TESTS (TEST
120 THRU TEST 134) INSTERD OF COMPARING CONTENTS OF THE
POSITION REGISTER AND PATTERN REGISTER AFTER EVERY CLOCK,
COMPARES WILL ONLY BE DONE AT THE END OF ALL THE CLOCKS.

NOTE: SEE SECTION 8.3

SWITCH 7 - STOP FURTHER_COMPRRES IF SWOP IS LOW.
N N L R e
N THE BESEBIPTEON 8F SHI?EH 8. ?F gHI?QH B8 Ig NO? SET
RAND THIS SHIT%H IS SET THEN THE PROGRAM WILL DO AS THE

?ﬁgeusﬂggc E In ESﬁon$ hEn}¥EQ SEEIhSR?HEUEE gnlgn?h&ours
Fo$ TH% FIRST rsg ¥SR03R¥:$N ?ET;ING sgIgCEO;D“ITUTSu%IEH 8
287 EFOP t SR?NTOU OF QN8¥H52 hbn ?N ANY gugssouanr
TEST IT 1S EXPECTED THAT SNITCH AFTER BEING SET FOR

WHILE 70 STOP PRINTING ALL THE 256 WORDS WILL BE RESET
RGRIN TO ENARBLE THE PRINTING OF OTHER DATA ERRORS.

SWITCH E - TYPE ALL RSG* SR& RROR éF SND? éS LOW
IF SWITCH 1S SE WI S ALS

THIS SNITCH GIVES THE TEST NUHBER TO BE LOOPED ON RS
INDICATED IN THE DESCRIPTION OF SWITCH B. IF SWITCH B IS

SEG D007
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N_THE PROGRAM WILL DO
FINDING AN ERROR_INSTERD
D RELEVANT REGISTERS

SET BUT WILL ALSO
EPT "DATA BUFFER”™ RHOB).

NOT _SET AND THIS SWIT
RS THE NAME INDICATES
OF ONLY GIVING THE ER
RS WILL BE DONE IF SW
GIVE ALL THE REGISTER

SUB-ROUTINE ABSTRACTS
SEE SECTION 9 "SUBROUTINES™.
ERRORS

ERROR PRINTOUTS CONTAIN THE ERROR _ADDRESS AND OTHER
PERTINENT INFORMATION CONCERNING THE PRRTICULAR FAILURE.
THIS INFORMATION MAY BE THE CONTENTS OF RELEVANT RPO4/5/B
REGISTERS OR GOOD/RECEIVED DRTA. IF THE ERROR OCCURRED IN A
SUBROUTINE, THE RDDRESS OF THE SUBROUTINE CALL IS ALSO
GIVEN. REFER TO THE PROGRAM LISTING AT THE STARTED

ADDRESS TO DETERMINE THE CAUSE OF THE ERROR.

"FARTAL' ERRORS

IN THE EVENT THRT THE DISK DRIVE ECOMES U
CONTROLLER, POWERS DOWN, OR CERTAIN CRITICAL STATUS BITS
CANOT BE CLERRED PRIOR Y0 THE START OF ATEST SEQUENCE - THIS
INFORMATION WILL BE COMMUNICATED TO THE OPERATOR. _IN
ADDITION. THE TTY BELL WILL RING AND THE PROGRAM WILL HALT.
IT 1S SULGESTED THAT IF THIS HAPPENS, THE OPERATOR LOARD
ADDRESS 200 (210) AND RESTART THE PROGRAM AS A FIRST ATTEMPT
TO SOLVE THE PROBLEM. IF THE FILURE CONTINUES TO OCCUR,
THERE ARE TWO OPTIONS FOR THE OPERATOR:

1. LOOK IN THE TEST LISTING FOR THE 'HALT’
INSTRUCTION AND REPLACE IT, PLUS THE TWO WORDS
é"rvps CPHALT") RBOVE WIYH 'NOP'S. WITH TTY ERRCR
F

2

R
I

O—-42Z

NAVAILABLE TO THE

RINTOUTS INHIBITED, R SCOPE LOOP CAN BE INITIATED
OR THE TEST IN QUESTION.

. GO BACK AND RERUN THE DZRPS DIAGNOSTIC AS IT IS
QUITE PQSSIBLE THRT R HARD FAILURE HAS OCCURRED IN
ONE OF THE HARDWRRE REGISTERS.

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

RESTRICTIONS

BEFORE STARTING THE PROGRAM THE OPERATOR MUST HAVE THE
DRIVE PORT SWITCH LOCKED EITHER ON PORT R_QR PORT B BUT
MUST NEVER LEAVE IT IN THE PROGRAMMARBLE STATE.

SWITCH 12 MUST BE SET WHEN RUNNING ON AN RH70 CONTROLLER RND
IT MUST NOT BE SET WHEN RUNNING ON AN RH11 CONTROLLER,
BECRUSE OF THE REQUIREMENY FOR IT TO BE SET WHEN USING RN
RH?0, THE PROGRAM CRINOT BE RUN IN CHAIN MODE WHEN USING THE

SeEG 000e
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SOF TWARE REGISTER FEATURE WHILE RUNNING ON AN RH70. THIS IS
BECRUSE THE ROUTINE WHICH GETS SOFTWARE SWITCH SETTINGS IS
NOT OPERRBLE WHEN IN CHAIN MODE.

MISCELLANEOUS
EXECUTION TIME

THE FIRST PASS OF THE PROGRAM WILL TRAKE APPROXIMATELY 20
ggngggﬂos SUBSEQUENT PARSSES WILL TRKE

STRCK POINTER
THE STACK IS INITIALLY SET 7O 1000
OPERATOR SELECTRBLE SCOPE LOOPS

HERE IS A DETRILED EXPLAINATION OF HOW THE LOOP ON ERROR WORKS.
FOR INSTRUCTIONS REGARDING THE USAGE OF THIS TECHNIQUE, HIT tC
ANY TIME WHILE THE PROGRAM IS RUNNING. ON HITTING AN ERROR

IF THE LOOP ON ERROR SWITCH IS SET, THE PROGRARM GOES BACK -
USURLLY BRCK TO THE BEGINNING OF THE TEST.

WHEN THIS OPERATOR SELECTABLE SCOPE LOOP IS USED THEN THE POINT
THE PROGRAM GOES BACK 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 OM
TEST SWITCH IS SET AND THIS OPERATOR SELECTABLE SCOPE LOOP IS USED
THEN THE PROGRAM WILL LOOP BACK TO THE SELECTED POINT WHEN IT
COMES TO THE END OF THE TEST UNDER CONSIDERATION.

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

PROGRAM REVISION HISTORY

PROGRAM DESCRIPTION

LOGIC DIVISION IN HRRDWARE MODULES

REGISTER BOARD (RG) - ERROR REGISTER 1 STATUS REGISTERS
MUX FOR REGISTERS GO HANDLING REGISTER
DECODE COMMAND DECODE EXECUTION OF
MECH. COMMANDS

SYNC. DRTR BOARD (SN) - DRATA CONTROL PARALLEL TO SERIAL
SYNC. BYTE DETECT.

SEEK AND SERRCH (SS, - SEEK LOGIC SEARCH LOGIC HEADER

SEG 0008
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496 HANDL ING.

498 ERROR CORRECTION (EC) - ECC LOGIC ERROR REGISTER 2 & 3

499 MUX FOR ERROR REG. 2 & 3 LOOK AHEAD
S00 REG. SECTOR COUNTER DATA FORMATION
SOl RING COUNTER.

503 DUAL PORT (DP) - DUAL PORT RRBI
504 SERIAL NO REGI
505 STORAGE

9.2 DISK SURFRCE USAGE

SYHBOLS USED
CYLINDER
TRACK
SECTOR
WRITE

RERD
T = TEST NUMBER

TRATION ATTENTION LOGIC
STER MARSS 8US REGISTE

LOGI
ISTER

Qo0
(e}

V) =0 Bt 9t Bss bt Pie Bt s Pt v
OO EWNN-0OWw
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it

T0, SI1
27-W. R, TT37-W,R, TTH40-R, TT41-W,R, TT42-W,R, TT43-W,R

118, S21
30-u, ' t731-W,R
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R, TT34-W,R

-R

1
0, TiB, S21
6-W,R, ' TTS0-W,R

THE FOLLOWING SECTION DESCRIBES ERCH TEST RND SUBROUTINES
IN DETAIL AND CAN BE USED RS AN _INDEX TO THE LISTING.

THE LEFT MOST COLUMN IS THE LINE NUMBER WITHIN THE LISTING
gHERE THAT ITEM WILL BE FOUND.

SEG 0011
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;DRIVE MUST BE LOCKED ON PORT A OR PORT B

603

; *INTERNAL PROGRAM MACROS BEGIN HERE
ARSI I I 0 030 0600 00 0 6 330 0

T T oMo
BBIRR?

NSTE: ALL MACRO CALLS BEGINNING WITH *.$“ ARE SUPPLIED FROM AN
EXTERNAL SYSMAC . SHML PACKAGE WHICH MUST BE MADE AVAILABLE
¥0 THE SOLRCE PROGRAM AT ASSEMBLY TIME.
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CZRJJBO, RPO4-S-6 FCTNL CTRLR2 MACY11l 30(1046) 10-NOV-?7 13:16 PRAGE 13
CZRIIB.PIL 10-NOV-77 11:20 BASIC DEFINITIONS SEG 0013
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S2RIJBO, RPON-
C3RITB. P11

b2l
622
623
beu
625

000200
Q00204
000210

000220

L
1

-

000200

000137

& FCTNL CTRLR2 MACYL1l 30(1046)
NOV-77 i1:20

004710
Q35232
004674

0046&0

TRAP CATCHER

10-NOV-77

.SBYTL STARTING ADDRESS

.=200
JmP

RA:
ADDMOD: JMP
JMP

.=e20
JMP

JSBEGIN
J#BASECH
S8BEGIN2

d8BEGINI

BO2

13:16 PRAGE 14

; NORMAL START
{GET DEVICE PARAMETERS
:JUMP TO SELECT DRIVE START

; JUMP TO NO CPERARTOR TESTS START

; ¥*STARTING ADDRESS 200 FOR NORMAL STARTS
ON THE SYSTEM R SINGLE DRIVE AT R TIME

iSTQFTING ADDRESS 210 WILL TEST ONLY ONE SPECIFIED DRIVE
iSTQRTING RDDRESS 220 WILL JUMP OVER THE TESTS REGUIRING AN OPERRTOR

!THIS WILL TEST ALL RPOY’S

:#AT THE DRIVE

SEQC COiv4
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C2RJJBO, RPOM S-& FCTNL CTRLR2 MACYL11l 30(1046) 10-NOv-?7
NITICNS SEG 0015
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CZRJIJBO, RPOM.5-6 FCTNL CTRLRZ MACY1l 30(1046)
ERROR POINTER TRBLE

CZRIJB.

bYe
643
B4y

P11

001226
001230

001242
001244

C0le4e
001250

001252

001254

001256

001260

00lecke

001264

DCl2es
001270

10-NOV-77 11:20

042566
0STYYY

gbl71i4
062234

042615
05744y

061714
062234

042704
057444

061714

Jba2234

042765

057624

DE1734

02243

043078
0E77¢eS

s ITEML

s ITEM2

; ITEM3

; ITEMY

; ITEMS

10-NOV-77

EML
DH1

(=l

n—
——

DH1

(ole)
N4
P e

DH1

EMS
OHE

D02

13:16 PRGE

;RPOY DID NOT INTERRUPT
gQITED ON BIT DID NOT OCCUR

C
*WAT PC
:BIT WAITED
*REG ADDRESS
*REG CONTENTS
:RHCS1 CONTENTS
' SERRPC,WAITPC,WAITBT,WAITRE, $8DDAT,CS1
.o,n.o,b,o.n

% BIT DOWN BUT

ERRUPT ENABL
TED IT DID NOT OCCUR

; INT
s WAT ON BI
PC

WAT

BIT
REG
:REG

:RHCS
SERR

S
TS

E
E
3
NTENTS

PC,WAITBT WARITRE, SBDOAT,CS1

R
E
PC
WAITED
ADDRES
CONTEN
1 CONTEN
PCOHQI

;RPOY4 DID NOT INTERRUPT WHEN
ggITED ON BIT DID SET

:WAT PC

:BIT WAITED

:REG_ADDRESS

;RHCS1 CONTENTS

: SERRPC, WAITPC,WAITBT,WRITRE, $BDDRT,CS!

'0.0.0.0.,0,0

BIT DID SET BUT
ERROR
VEN IN 10 MICRO SEC.

MSEC
IPC,NRITBT,NRITRE,SBDDQT.NRIYIH

= MM DOD—-D
ODIZO—~—<4 M X

OM—~+DOE D~——~E
- DM

; RHRS DOES NOT CLERR BY
iMOVING IN ALL ONES

i PC
;REG. RDOR,

StG 001e



JBO, RPOY-S-6 FCTNL CTRLRZ MRCYLll 30(1046)

<RI
ZRJJB.

709

NN CININ NN NN N
LV Y Y e e e ey ey Y Y )
OVwONOCNILEWU—-0O

NN
rorun
Whys

~J

P11
001272
001274
001276

001300

001302
001304

C01306
001310
001312
00131N

001316
£01320

001326

001330

001340

10-NOV-77 11:20

061756
Oe2ase

043150

060104

0el772
062257

043236
060203
062004
062263

043306
060243

062014
0622es

04335S

0e0e43

062014
06eeeb

Q43462

0e0243

; ITEMB

; ITEM?

; ITEMIO

; JITEMLL

; ITEMLZ2
E

10-NOV-77

ERROR POINTER TRBLE

EM?
DH7
BF 7
EMIC
DHIO

EQE

13:16 PRGE

17

; GOOD DATA
'RECEIVED DAT
8EBRSC6REGQOR , SGDDAT, $BODAT

;LOADING RHER1 FOR ALL
:UNITS DID NOT SET ANY BITS
: IN RHRS-NO UNITS PRESENT

:PC

:REG_ADDR

{RECEIVED DATA
SERRPC REGRDR, SBODAT

;SPECIFIED REGISTER NONEXISTANT
:50 ABORT PROGRAM

:PC
:ADDR. OF REG.
SESRPC , TEMP1

.STOPED DRIVE HAS MOL BIT
.IN RHDS] =1

: PC

:TEST NO

"FAILING REG ADDR

: CONTENTS OF RHCS1

'CONTENTS OF RHCS2

:CONTENTS OF RHDSI

:CONTENTS OF RHER

: SERRPC, STSTNM, saonon CS1,CS2,051,ER!L
.o,o.o,b.o,o.o

;WITH SPINDLE POWERED DOWN
iRHCS2 SHOULD MAVE ONLY
gNIT NUMBER AND IR HIGH

C
:TEST NO
:FAILING REG. ADR
:CONTENTS OF RHCS!
:CONTENTS OF RHCS2
:CONTENTS OF RHDSI
:CONTENTS OF RHER
: SERRPC, STSTNM, saonon €S1.CS2.DS1.ERI
,o.o,o,b,o.o,o

;AFTER A POWER UP WITH
:NO PACK ACKNOWLEDGE COMMAND
'RHDS1 SHOULD HAYE MOL=1, vv=0

PC
.TEST NG

SEG 0017



C2RIJBO, RPDOY-5.6 FCTNL CTRLR2 MACYLll 30(1046)
CZR1IJB.A11

001342
001344

001346

001350

001352
001354

001356
001360

10-NOV-?7 11:20

Obe0l4
Oteebb

043570

060243

062014
062266

043707
05776S

061756
Obe2es2

s ITEMLI

; ITEMLY

10-NOV-77

ERROR POINTER TRBLE

DH1O

FO2

13:16 PAGE

OoOBROOOO™M

:AFTER A_POWER UP WITHOUT
nnv 1nxr RHCS | SHOULD
nvs G0=0, DVAR=1, ROY=l
xs oxskscnno

QLL OTHER BITS

anc REGISTER ADOR.
TENTS OF RHCSI

TENTS OF RHCS2

TENTS OF RHDSI

conrsnrs OF RHER]

! §ERRPC, §TSTNM, §BDADR, CS1,CS52,D51 , ERI
;o,o,o,o,o,o,o

;AFTER POWER UP RHCC
SHOULD BE=0

PC
REG RADOR.
:GOOD DATA
'RECEIVED DAT
gEgRgCOREGQDR $GODRT, $BDOAT

SEG G018



CZRJJBO, RPC4-5-6 FCTNL CTRLR2 MACYI11 30(1046)
ERROR POINTER TRBLE

LZRJJB

788
789
790
291
792
793
794

808

[salealealeolaolonlealoeleadorTooloalseles)
U et b bt bt e s pa b O
OWwO~NCNLWU-0OW

821

f11
001366
001370
001372
00i374

001376

001400
001482
001404

001408

001420

001422
001424

001l42¢e

10-NOV-77 11:20

043761

057768

0617S6

0b22se

gu4ia22

0ST7ES
061756
0e2ese

044250

QS77¢S

061756

Deeese

O4440S

057765

0&175€
0622t

D44EEY

; ITEMIS
E

: ITEMIB

s ITEML?7

; ITEM20

10-NOV-77

M1S

DHS

DTS
DFS

EML7

oo
N

:ITEM 21
EM21

GOe

13:16 PRGE

19

; PACK ACKNOWLEDGE CRUSED
AN _ERROR

:G00D DATA 1S BEFORE COMMAND
RECEIVED DATA IS AFTER COMMAND

REG ADOR.
:GO0OD DATA

:RECEIVED DATA
: SERRPC , REGADR, $GDDAT, $BDOAT

'0.0.0,0

; GIVING 2 NO-OP COMMAND CRUSEC

AN ERR

:GOOD DATA GIVES REGISTER
:CONTENTS BEFORE COMMAND
:RECEIVED DATA GIVES REGISTER
ggﬂTENTS AFTER COMMAND

:REG. ADDR.
:GOOD_DATR

:RECEIVED DATA
: SERRPC , REGADR, $GDDAT, SBODAT

,o,o,c.b

;DRIVE CLERR COMMAND
: CAUSED AN ERROR
:GOOD DATA GIVES WHAT SHOULD

iBE THERE
:RECEIVED DATA GIVES WHAT WRS
;HERE RFTER COMMAND

;REG. RDOR.
: GOOD DQTQ
iRECEIVED D

ATA
: SERRPC , REGADR, $GDDAT , SBODAT

'0.0.0.0

; READ-IN COMMAND GRVE RN ERROR
:GOOD DATA HAS WHAT SHOULD BE THERE
'RECEIVED DATA HAS WHAT WAS

QETER COMMAND

;REG. QDDR
:GOOD DA R
: RECE IVED

ATA
: SERRPC REGRDR $GDDAT, SBODAT

.o.o,o.o

;RHCS]1 CONTENTS DURING
: COMMAND WaS IN ERROR

SEQ 0019



HO2

CZRIJBO, RPOM.S-6 FCTNL CTRLR2 MACYI1l 30(1046) 10-NOV-77 13:16 PAGE 20

CZRJJB.PI11 10-NOV-77 11:20 ERROR POINTER TRBLE SEG 0020

B BB Bk B

42 ée F

847
gqg 001436 044627 +1TEN easnae :RHDS1 CONTENTS DURIN

Y 14 Y
ggo :COMM AN Es ?N Eaéog
I 001440 0S?7e5 DHS

852 001442 061756 075
gga 001444 062252 DFS

gSs :ITEM 23
856 001446 044702 EM23 : UNLORD COMMAND GAVE AN ERROR
857 cooo DATA GIVES WHAT SHOULD
gSS :BE THERE

859 'RECEIVED DATA GIVES WHAT WAS
860 : THERE AFTER COMMAND

861 001450 057765 DHS

862 001452 061756 DTS

ggg 001484 02252 OFS
865 sITEM 24

866 001456 045051 EM2Y4 :OFFSET COMMAND CAUSED AN ERROR
867 cooo DATA IS WHAT SHOULD BE THERE
868 f?EﬁvSD ATA ?IVSS WHAT WRAS THERE
869 'A FFSE MMAND

870 00I460 0S776S DHS

871 001462 061756 DTS
g;g 001464 Ob22S2 DFS ®
Pitn :ITEM 25

7S 001466 045214 EM2S :RETURN TO CENTER LINE COMMAND
87€ :CAUSED AN ERROR

;g 9083 DATA GIVES WHAT SHOULD BE
879 "RECEIVED DATAR GIVES WHAT WAS
880 : THERE AFTER COMMAND
ggé 8 147 57765 BH

147 617 6 T

gga 0014749 062252 DFS
g8t :ITEM 26
886 001476 045376 EM2E 500 OFFSETS CRUSED AN ERROR
887 001t00 Oed422 OH26 PC
88s conr OF RHCS1
8E3 :CONT. OF RHCS2

830 :CONT. OF nnggx

841 :CONT. OF RHERI
892 :CONT. OF RHER2
893 : CONT. OF RHER3
894 001502 D0e2034 DT26 : $ERRPC,CS1,CS2,D51,ERL,ER2,ER3
ggg 001S04 0&2275 DF 26 :0,0,0,0,0,0,0

897 JITEM 27

892 00!S0E O4EYEE EM27 :WRITE HERDER AND DATA

ga9 : CRUSED IMPROPER REGISTER CHANGE



CZRJJBO¢1TPOH'S & FCTNL CTRLR2 MACY1] 30(1046) 10-NOV-77

CZRIIJB.

909

JOWO D DD D DD DD D
U s bt bt p—2 s s s P2 p—
OooNTNLWNN—-0O

921

800
00
o
£V0O

151
151
151

0d1816

001520

001522
001524

001526

C0i530
001S3¢2
001534

001536

001540
D014
001544

001546

10-NOV-77 11:20

057765
061756
062252

045704
0e06ee

062056
062305

045784

057765
061756
0e22se

046201

oe0k2e
062055
062305

O4E306

0S77&5

OE17SE
0e2252

Q46510

062305

o4es24

ERROR POINTER TRELE

oleln)
Nax
vwnin

; ITEM 30

EM30
DH30

DT30
OF30

; ITEM 31

EM3L

; ITEM 32

; ITEM 33

; ITEM 3

;ITEM 35S

102

13:16 PRGE

2l

; GOOD DRTAR GIVES WHART

: SHOULD BE THERE
‘RECEIVED DARTA GIVES WHAT
:WAS THERE AFTER COMMAND

;WRITE HERDER AND DATA
ggQNGED WRITE FROM BUFFER

i WORD NO
; GOOD DQTR

'BAD DATA
' §ERRPC , ERWORD , $GDDAT, SBODAT
.0,0,0,0

;RERD HEADER AND DATR CRUSED
: IMPROPER REGISTER_CHANGE
:GOOD DRTA HAS WHAT SHOULD
:BE THERE

:RECEIVED DATA GIVES WHAT
:WAS THERE AFTER COMMAND

:WRITE HEADER AND DARTA FOLLOWED
:BY A READ HEADER AND DATA
:CRUSED A RERD/WRITE ERROR

gEgDGEQTR CAUSED IMPROPER REGISTER
:GOOD DATA GIVES WHAT SHOULD BE THERE

"RECEIVED DATR GIVES WHAT WAS THERE AFTER
: COMMAND

;READC DATA INCORRECT

;WRITE DATR COMMAND CARUSED
: IMPROPER REGISTER CHANGE

SEG 0021l



JO2

CZRIJBO, RPO4.S-6 FCTNL CTRLR2 MARCY1l 30(1046) 10-NOv-77 13:ib PRGE 22

CZRIIB.PLI 10-NOV-77 11:20 ERROR POINTER TABLE SEG 00e2
956 :GOOD DATA GIVES WHAT SHOULD BE THERE
957 :RECEIVED DATA GIVES REGISTER
958 :CONTENTS AFTER WRITE DAT
953 001570 057765 DHS
960 001572 061756 DTS
ggé 001574 0Ob2252 DFS
963 -ITEM 36
964 001576 0ONB7S2 EM36 -WRITE DATA COMMAND CHANGED
965 :WRITE FROM BUFFER
966 00i600 060622 DH30
967 001602 062056 DT30
ggg 001604 062305 DF30
975 :1TEM 37
3;% 001606 047027 EM3? EEES COMMAND CAUSED AN
973 cooo DATA GIVES WHAT SHOULD
974 :BE THERE
97 "RECFIVED DRTA GIVES WHAT
376 *WAS THERE AFTER SEEK COMMAND
977 001610 057765 DHS ;

378 001612 061756 DTS ;

ggg 001614 062252 DFS ;

98] -1TEM 4O

982 001616 Q47244 EMS0 :WRITE CHECK CRUSED AN

983 : IMPROPER REGISTER CHANGE
984 cooo DATAR GIVES WHRT SHOULD
985 ‘BE THERE

386 ‘RECEIVED DATA GIVES WHAT WAS
987 : THERE AFTER COMMAND

988 001620 057765 DHS

989 001622 061756 p1S

ggg 001624 0622%2 DFS

992 S ITEM 41

993 001626 047453 EMY] :LOCKING OUT WRITES BY WRITE
994 :LOCK BUTTON CAUSED IMPROPER
995 :REGISTER CHANGE

996 cooo DATA GIVES WHAT SHOULD
997 :BE THERE

998 "RECEIVED DATA GIVES WHAT
3499 ‘WAS THERE AFTER WRITES

1000 "WERE LOCKED OUT BY

1001 :BUTTON

1002 001630 0S776S DHS

1003 001632 O0E175% DTS

1004 001634 0e2252 DFS

1005

1006 <ITEM 42

1007 001636 047734 EMY2 -ATTEMPTING TO WRITE WITH WRITE
1008 ‘LOCKED OUT CAUSED IMPROPER
1009 *REGISTER CHANGE

1010 :GOOD DATA GIVES WHAT SHOULD
1011 :BE THERE
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CZRJJBO, RPO4-S/6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-?7 13:16 PRGE 23

CZRIJB.PI11 10-NOV-77 11:20 ERROR POINTER TRBLE SEG 0023
1012 -RECEIVED DATA GIVES WHAT WAS
1013 : THERE AFTER RTTEMPT
1014 001640 057765 DHS
101Ss 001642 061756 0TS
}gig 001644 062252 DFS
1018 s ITEM 43
1018 001846 0S0212 EM43 -WRITING WITH WRITE LOCKED
1820 :OUT CHANGED DISK DATA
1021 'GO0D DATA GIVES WHAT WAS
1022 ‘ON OISK BEFORE WRITE WITH
1023 SWRITE LOCK WAS ATTEMPTED
1024 'RECEIVED DATP GIVES WHAT WAS
1025 :READ BACK AF[ER WRITE WITH
1026 ‘WRITE LOCK WARS ATTEMPTED
1027 001650 060622 DH30
1028 001652 062056 0730
1029 001654 062305 OF30
1630
1031 s ITEM 44
1032 001656 050550 EMYY -ENRBLING WRITES av NRITE LOCK
1033 :BUTTON CAUSED AN E
1034 GOOD DATA GIVES HHRT SHOULD
1035 'BE THERE
1036 *RECEIVED DRTR GIVES WHAT WAS
10637 :THERE AFTER WRITE LOCK
1038 :BUTTON ENRBLED WRITES
1039 001660 057765 DHS :

1040 001662 061756 DTS ;

1041 001664 062252 DFS ;

1042

1042 :ITEM 45

1044 001666 051042 EMY : TRANSFERRING ON LAST BLOCK IE. CYLINDER
1045 ‘410, SECTOR 21, TRACK 1B
1046 *CAUSED IMPROPER REGISTER
1047 : CHANGE

1048 cooo DATA GIVES WHAT SHOULD
1049 *BE THERE

1050 ‘RECEIVED DARTAR GIVES WHRT WAS
1051 : THERE AFTER TRANSFER

1052 001670 0S7765 DHS

1083 001672 0617SE DTS

1059 001674 062252 OFS

1055

1056 ;ITEM 46

1057 00187e 05123%0 EMYB ;DATA READ FROM LAST

1058 ;BLOCK IE. CYLINDER 410
1029 :SECTOR 21, TRACK 18 IS IN
1060 : ERROR

1061 001700 060622 DH30

1062 001702 062056 D730

1063 001704 06230S OF30

1065 ITEM 47

1068 001706 051474 EMY7 ; TRANSFERRING FROM NONEXISTANT
107 :SECTOR CAUSED IMPROPER
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00000000000000
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BERReRs
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000
888
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L0

00171¢

001726

001730

001740
001742
001744

001746
001750

0017%2
001754

0, RPO4. 5.6 FCTNL CTRLR2 MARCY11l 30(1046)
10-NOV-77 11:20

0S776S
061756
062252

0s17se

oe0622
06205¢
06230S

0s217s

060734

06207¢
0be3le

0se442

0sS776E
061756
oeeese

082713
pegeze

D620SE
Ne230S

ERR

DH30
07130
DF30

; ITEM S1
EMS]

DHS1

; ITEM S2
EMS2

10-NOV-277
OR POINTER TRBLE

LO2

13:16 PARGE

24

:REGISTER CHANGE

ggoo gngn GIVES WHAT SHOULD
"RECEIVED DATA GIVES WHAT WAS
*THERE AFTER ATTEMPTED

: TRANSFER

: TRANSFERRING FROM NONEXISTANT
:SECTOR CAUSED DARTA ERROR
:GOOD DATA GIVES WHAT

;SHOULD BE IN BUFFER

{RECEIVED DATA GIVES WHAT WAS
:IN BUFFER RFTER TRANSFER

;GIVING ILLEGAL FUNCTION CRUSED
: IMPROPER REGISTER CHANGE
%aggEDQTQ GIVES WHAT SHOULD BE

"RECEIVED DATA GIVES REGISTER
:CONTENTS AFTER ILLEGAL FUNCTION

i PC

:REG. ADDR.

:GOOD _DRTA

iRECEIVED DATA

s ILLEGAL FUNCTION

BESRSCbREGQDR $GDDAT,$BODRT, ILLEGL

£ DATR ON NONEXISTARNT
OR CQUSED IMPROPER
STER CHANGE

DSER GIVES WHRT SHOULD
VED DARTA GIVES WHRT
HEE%QQFTER RTTEMPTED

RERD HERDER AND DATA AFTER
A SERRCH CAUSED AN ERROR

SEG OOe4



CZRJJBO, RPOM4-5.6 FCTNL CTRLRZ MACY1l 30(1046) 10-NOV-77
CZR1IJB. P11

1124
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001756

8606
—
NNN
oo
£M00

001766

002000
002002
002004

002006

10-NOV=-77

0s3001

0S776S
061756
0e2ese

CS3246

0S77&S
061756
062252

053534

geDe22
062056
062308

0S3744

0S776S
061756
De2252

0s4236

11:20

ERROR POINTER TRBLE

; 1TEM 54
EMSH

DHS
DTS
OFS

; ITEM 56

; ITEM 57
EMS?

; ITEM B0
EMBO

MO2

13:16 PRGE 25

; ATTEMPTED OPERATION NITH

| I MeRbARR RER" a7ckPERRCe

OD DATA GIVES WHRT SHOULD

BE HERE
:RECEIVED DATA GIVES WHAT WAS
: THERE AFTER OPERATION

6 NG/READING WITH EXPECTED
RESS OVERFLOW ERROR CRUSED
IHPROPER REGISTER CHANGE
ggOD DQEP GIVES uWH RT SHOULD
:RECEIVED DATA GIVES WHAT

‘WAS THERE AFTER OPERATION

;DATA READ WITH AN EXPECTED
QDQRSEE VERFLOH ERROR IS

ORD NO 1 TO 260 SHOULD
RER

BE ERD
:WORD NOS 261 TO 266 _SHOULD
iNOT CHANGE DUE TO RERD

;ATTEMPTING DRTRA COMMAND

sWITH WRONG FORMAT BIT CAUSED

: IMPROPER REGISTER CHANGE

GOOD DATA GIVES WHAT SHOULD BE

THERE
RECEIVED DATA_GIVES WHAT WRARS
' THERE AFTER ATTEMPTED DATA
: TRANSFER

;ATTEMPTING TO MODIFY REGISTER
:DURING AN OPERATION CRUSED

: IMPROPER REGISTER CHANGE
:GOOD DATA GIVES WHAT SHOULD
:BE THERE

SEG 00eS
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002020

002022
002024

002026
002030

002032
002034

002036
002040

002042
002044

002046

0020S0
002052
002054

002056

002060
002062
002064

002066
002070

0, RPO4/S-6 FCTNL CTRLR2 MRCYLl1l 30(1046)
10-NOV-77 11:20

061073

062110
062320

0S464S
061230

062126
06232¢€

OS464HS
061322

062140
062332

0s4731

057765
061756
062252

0SSs004

057765
061756
Obe2ese

gSSee3
081375

OHBO

; ITEM 62
EMB1
DHB2

DTe2
DFe2

; ITEM &3
EMe
DHS
DTS
DFS

;s ITEM B4
EMBY

; ITEMBS

L0-NOV-?77
ERROR POINTER TRBLE

NO2

13:16 PAGE

F-4)

;RECEIVED DATA GIVES WHAT WAS
: THERE AFTER OPERATION
NGS COMPLETE

PC

REG RADOR.

000 DATA

RECEI VED DATA

: MODF ING_REGISTER

BESRSCCREGRDR SGDDAT, $BDDAT , SBOADR

-gEVICE NOT AVAIBLE BEFOR COMMAND WAS TO BE GIVEN
PC QF JSR

RHDS1
SERRPC PCJISR, SBORDR

DEVICE NOT RVRIBLE BEFOR COMMAND WAS TO BE GIVEN

PC

PC QF JSR

RHCS1 WRS

SERRSC PCJSR, $BDROR

;RHDS « CONTENTS DURING
:COMMHND WAS IN ERROR

; RECALIBRATE COMMAND CAUSED

; IMPROPER REGISTER CHANGE .

?080 DATA GIVES WHAT SHOULD BE
RECEIVED DRTA GIVES WHAT WAS THERE
:AFTER COMMAND

-égTERRUPT FRILING

; TEST_NO

:CONTENTS OF RHCS1

CONTENTS OF RHAS
CONTENTS OF RHDSI

SEG 0026
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236 002072 062182 OTES : $ERRPC, TSTNM, CS4,AS,DS1

237 002074 062235 OFBS5 :0,0,0,0,0

238

239

240 ;ITEMBS

241 002075 055245 EMBE :HEADER AND DATA COMMAND

42 :FOR HEAD SELECTION TEST

1243 ‘CAUSED AN ERROR

1245 'RHOST GIVES WHAT TRACK

1248 "WAS BEING WRITTEN ON CYLINDER O
1246 'SECTOR O

18847 0C210C 0eisil DHE6 :PC

1248 'RHDST

1249 'RHER]

1250 i RHER2

1es! ; RHER3

1252 ;RHCS!

1253 TRHCS2

1269 002102 D6&2166 CT66 : $ERRPC,DST,ERL ,ER2,ER3,CS1,CS2
1265 002104 062343 DF66 :0,0,0,8,0,0,0

1256 - ITEM&?

1257 002106 0S5456 EMG? Rsno HERDER AND DARTA ERROR
1258 : no SELECTION TeST
1259 ;FIRS FOUR WORDS GIVE HERDER
1280 :NEXT WORDS ARE DRTA

1261 : GOOD DATA WCRDOS GIVE

1262 : THE Tnncx NUMBER IN

1263 'BITS 4,5,6,7.8

1264 002110 060622 DH30
1265 2i12 0e2056 0730
1266 002119 0e2305 OF 30
1267 s ITEM?0
1268 002116 055732 EM70 :READ HEADER AND DATA ERROR
12€9 IN DIFFERENCE LINE TEST

1270 i WORD NOS. 1-4 GIVE
1271 : HEADER
1272 :WORD NOS. 5-260 GIVE DATA
1273 ‘WHICH 15 THE CYLINDER
1274 - ADDRESS
1275 002120 060622 DH30
1276 002122 062056 0730
1877 002129 062305 DF30
1278
1279 SITEM 71
iggg 002126 DSE1N40 EM71 nggxng OP1 CRUSED IMPROPER REGISTER
1282 cooo DRTA GIVES WHMAT SHOULD
1283 :BE THERE
1284 'RECEIVED DATA GIVES WHAT WAS
1285 :THERE AFTER 3 INDEX PULSES
1286 002130 0S776S OHE : PC
1287 'REG. ADDR.
1288 cooo DATA
1289 RECEIVED DATA

1290 002i32 0Bi7SE DTS ' SERRPC  REGADR, $GDDAT, SBODRT
1281 0C2134 022tz OFS .o.o.o.b
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1292
1293 : ITEM72
1294 002136 0Se%01 EM72 ; THERE WAS AN _ERROR
1295 ‘AFTER A WRITE HEADER
{ggg !AND DRTA COMMAND
%egg 002140 061607 DH72 ;sacs1
lgﬂﬂ s RHCSe
1301 :RHDS1
1305 :RHDST
1ggq : RHCA
1 , ' RHER1
i 142 0 172 e PC C51.CS2.051,DST, CA, ERL, KC
1389 88 144 8253&4 BF?E 53.0,0,0,8,0,3.0 PET T
1308
1309
1310
1311
1312
1313 : ITEM?3
1314 002146 0SE6N4T EM73 :READING QVER 3 INDEX
1315 ! PULSES CRUSED SC
1316 002150 061607 DH72
1317 002152 062210 0772
ig%g 002184 062354 OF72
1320 : ITEM74
1321 002156 0S7017 EM7Y :READING OVER 3 INDEX
1322 'PULSES CAUSED OP!
1323 00216C 061607 DH72
1324 002162 062210 0772
1326 D0B2i€4 062354 OF 72
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JJB. #11 10-NOV-77 11:20 ERROR POINTER TABLE SEG 0029
327 ;RHM11 REGISTER BITS

=

gg? 002166 000254 RPVEC: 254 :RPC4 VECTOR RDDRESS

332

333

334 :WORD COUNT REGISTER (RHWC)

ggg ERCH BIT IS CALLED BY BIT NUMBER

33?7

338

339 :BUS RDDRESS REGISTER (RHBR)

1329 *EACH B8IT IS CALLED BY BIY NUMBER

1342

1343

iggg :CONTROL RND STRTUS REGISTER 2 (RHCS2)

1346 000001 usSl= ! ;UNIT SELECT (BIT s0)

1347 000002 us2a= F=4 :UNIT SELECT (BIT #l:

1348 000004 USY= Y4 sUNIT SELECT (BIT 82}

1349 000010 BRI= 10 :BUS RDDRESS INCREMENT INHIBIT (BIT %3,
13S0 000020 UNIB= c0 ;UNIBUS B OC LO (BIT s4)

1351 000040 CLR= 40 ;CLERR (BIT #S)

1352 000100 IR= 100 : INPUT READY (BIT_#6)

1353 000200 OR= 200 :OUTPUT REQDY nBIT %7)

1354 000400 MPE= 400 : MASS gu TY ERROR (BIT 88)
135S 001000 MXF = 1000 *MISSE TRRNSFER ERROR (BIT 89,
1356 002000 PGE= 2000 : PROGRAM ERROR (BIT #10)

1357 00 NEM= 4000 'NON EXISTANT MEMORY (BIT #11)
1368 010000 NED= 10000 :NON EXISTANT DRIVE (BIT sl12)
1359 020000 UPE= 20000 :UNIBUS PARITY ERROR (BIT %13,
1360 040000 WCE= 40000 ‘WRITE CHECK ERROR (BIT %14,
iasl 100000 DLT= 100000 :DATA LATE (BIT 815,

1363

1364

136S

1366

1367

1368 :DATA BUFFER REGISTER (RHDB)

iggg :ERCH BIT IS CALLED BY BIT NUMBER

1271
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igze :RPO4 REGISTER BITS
1374
1375
i%;% :CONTROL AND STATUS | REGISTER. (#00)
1378 000001 GO= 1 ;GO (BIT #0)
1379 00G100 1E= 100 : INTERRUPT ENABLE (BIT #6)
1380 000200 RDY= 200 :READY (BIT #7) _
1381 000400 Alb= 400 :HIGH ORDER UNIBUS BIYS (BIT #8)
1382 001000 AlZ= 1000 :HIGH ORDER UNIBUS BITS (BIT #5;
1383 002000 PSEL= 2000 :FORT SELECT (BIT #10)
1384 004000 DVA= 4000 ‘DEVICE AVAILABLE (BIT #1l)
1385 020000 MCPE= 20000 :MASSBUSS PARITY ERROR (8TT #13)
1386 040000 TRE= 40000 : TRANSFER ERROR (BIT #14)
igg; 100000 SC= 100000 :SPECTAL CONDITION (BIT #1S)
iggg ;STATUS REGISTER (RHDS1) (#01)
139} 000001 DFFS= | :DRIVE FORWARD 5”/SEC. (BIT #0)
1392 000002 OFF20= 2 :DRIVE FORWARD 20~/SEC. (BIT #1)
1393 000004 DIGB= 4 :DRIVE TO INNER GAVRD BAND (BIT #2;
1394 000010 GRV= 10 : GO ngvsnss (BIT #3)
1395 000020 OLed= 25 :DIFFERENCE LESS THAN 64 (BIT #4)
139% 000040 DEi= 40 ‘OIFFERENCE EQUALS 1 (BIT 85)
1397 000100 VV= 100 *VOLUME VALID (BIT u6)
1398 0200 DRY= 200 :DRIVE READY (BIT #7)
1399 000450 DPR= 400 ‘DRIVE PRESENT (BIT #8)
1800 1000 PROG= 1000 :PROGRAMABLE (BIT #9)
1401 002000 LBT= 2000 *LAST SECTOR TRANSFERRED (BIT #10)
1402 004000 WRL= 4000 *WRITE LOCK (BIT #1]1)
1402 010000 MOL = 10600 ‘MEDIUM ON-LINE (BIT #12)
1404 0200 PIP= 20000 'POSITIONING OPERATION IN PROGRESS (BIT #13)
14085 040000 ERR= 48000 :COMPOSIT ERROR. (BIT #l4)
i:gg 100000 ATA= 100000 SATTENTION ARCTIVE (BIT #1S)
140€ .ERROR REGISTER #0! (RHER]) (%02)
1409 000001 = 1 :ILLEGAL FUNCTION (BIT s0)
1419 000602 ILR= 2 : ILLEGAL REGISTER (BIT 1) _
1411 006004 RMR= 4 :REGISTER MODIFICATION REFUSED (BIT #2)
1412 006010 PAR= 10 :PARITY ERROR (BIT #3)
1413 000020 FER= 20 ' FORMAT ERROR (BIT #4)
1914 000040 WCF= 40 'WRITE CLOCK FRIL (BIT #5)
1415 000100 ECH= 100 'ECC HARD ERROR (BIT #6)
1416 02 HCE= 200 :HEADER COMPARE ERROR (BIT #7)
1417 000400 HCRC= 400 :HEADER CRC ERROR (BIT #8)
418 001000 AOE = 1000 : ADDRESS OVERFLOW ERROR (BIT ¥9)
1419 002000 IRE= 2000 : INVALID ADDRESS ERROR (BIT #10)
1420 004000 WLE= 4000 ‘WRITE LOCK ERROR (BIT #ll)
1421 010000 OTE= 10000 ‘DRIVE TIMING ERROR (BIT #12)
1422 020000 OPI= 20000 ! OPERATION INCOMPLETE (BIT #13)
1423 040000 UNS= 40000 :ORIVE UNSAFE (BIT #I4)
i:sg 100000 DCK= 100000 :DRTA CHECK ERROR (BIT 15)
}:gg ‘MAINTRINRBILITY REGISTER (RHMR) (#03)

SEG 0030
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1428 000001 OMD= 1 :DIAGINOSTIC MODE (BIT #0)
1429 000002 MCLK= 2 !MAINTAINARBILITY CLOCK (BIT #1)
1430 000004 MINX= 4 !MAINTAINARBILITY INDEX (BIT s2)
1431 000010 MSTCK= 10 : MAINTAINARBILITY SECTOR CLOCK (BIT %2,
1432 000020 MRD= 20 !MAINTRINRBILITY READ (BIT_#4)
1433 000040 MWR= 40 'MAINTAINABILITY WRITE (BIT_#5)
i:gg 001006 DTSY= 1000 'MAINTRINRBILITY SYNC DETECTEC (BIT %9,
i:gg -ATTENTION SUMMARY PSEUDO-REGISTER (RHAS) (#04)
4
1438 000001 ATO0= 1 ;DEVICE O (BIT #0)
1439 000002 ATl= 2 :DEVICE 1 (BIT 1)
1440 000004 ATe= 4 ‘DEVICE 2 (BIT #2)
1441 000010 AT3= 10 :DEVICE 3 (BIT #3)
1442 000020 ATY= 20 'DEVICE 4 (BIT #%)
1443 000040 RTS= 40 :DEVICE S (BIT #5)
1444 000100 ATE= 100 'DEVICE & (BIT #&)
i::g 006200 AT7= 200 !DEVICE 7 (BIT #7)
1447
14948
1449
e
1452 . DESIRED SECTOR/TRACK ADDRESS REGISTER (RHDST) (#1)
i:ga *€ACH BIT IS CALLED BY BIT NUMBER
1455
1486
1457
1458
1459 :DRIVE TYPE REGISTER (RHDT) (#06)
i:gg 'EACH BIT IS CALLED Bv BIT NUMBER
1462
1463
14649
1465
i:&? . LOOK-ANEAD REGISTER (RHLA) (807)
1468 000001 EXTi= 1 :EXTENSION 1 (BIT 80)
1469 000002 EXT2= 2 :EXTENSION 2 (BIT s1)
1470 000004 ¥Td= 4 :EXTENSION 3 (BIT 82)
1471 0600610 EXT10= 10 ,EXTENSION 4 (BIT 83)
1472 000020 EXT20= 20 "EXTENSION 5 (BIT #4)
1473 000040 EXT40= 40 "EXTENSION & (BIT 85)
1474 000100 SCi= 100 :SECTOR COUNT FIELD O (BIT #B)
147¢ 000200 cCe= 200 :SECTOR COUNT FIELD I (BIT #7)
1476 00 §C4= 400 'SECTOR COUNT FIELD 2 (BIT #8)
1477 001000 S§C10= 1000 !SECTOR COUNT FIELD 3 (BIT #3)
1478 002000 §C20= 2000 :SECTOR COUNT FIELD 4 (BIT #10)
1479 004000 TRK1= 4000 *TRACK FIELD 1 (BIT #ll)
1480 010000 TRK2= 10000 ! TRACK FIELD 2 (BIT #12)
1481 020000 TRK4= 20000 "TRACK FIELD 3 (BIT #13)
1482 040000 TRK10= 40000 'TRACK FIELD 4 (BIT #14)
1482 100000 TRK20= 100000 'TRACK FIELD S (BIT #15,
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000001
000002

020000
100000

000001

000040

000200
002000
004000
01000C

000001
000002
000Ci10

ERROUR POINTER TRBLE

;ERROR REGISTER #2 (RHERZ2) (#10)

WCU= i ; ATE URRENT UNSAFE (BIT 80
CSF= 2 RENT SINK FRILURE (BIT st
WSU= Y NRITE SELECT UNSAFE (BIT s2)
CSu= 10 : CURRENT SWITCH UNSAFE .BIT #
MSE= 20 iMOTOR SEQUENCE ERROR .BIT #4
TDF = 40 i TRANSITIONS DETECTOR FAILURE
TUF= 100 ; TRANSITIONS UNSAFE (BIT #6)
FEN= 00 iFAILSAFE ENABLED (BIT #7)
WRU= 400 :WRITE READY UNSAFE (BIT #8)
MHS= 1000 iMULTIPLE HEAD SELECT (BIT #93,
NHS= 2000 :NO HERD SELECTION (BIT #10}
IXE= 4000 : INDEX ERROR (BIT #11)

vu30= 10000 :30VOLT UNSAFE (BIT #l2)

PLU= 20000 :PLO UNSAFE (BIT #13)

RCU= 100000 :ACUNSAFE (BIT #15)

;OFFSET REGISTER (RHOF) (#11)

OF 25= 1 ;OFFSET 25 MICRO INCHES (BIT
QFS0= 2 ;OFFSET SO0 MICRO INCHES (BIT
OF100= 4 ;OFFSET 100 MICRO INCHES (BIT
QFe200= 10 ;OFFSET 200 MICRO INCHES (BI7
OF400= 20 ;OFFSET 400 MICRO INCHES (BIT
OF800= MO :OFFSEY 800 MICRO INCHES (BIT
OFREV= 200 ;OFFSET NEGATIVE (REVERSE) (B
HCI= 2000 ‘HEADER COMPARE INHIBIT (BIT
ECI= 4000 ;ERROR CORRECTION CODE INHIBI
FMT22= 10000 :FORMAT BIT (BIT sl2

;DESIRED CYLINDER RDDRESS_ (RHCA (.12)
:EACH BIT IS CALLED BY BIT NUMBER

: CURRENT CYLINDER ADDRESS (RHCC) (%13
:EACH BIT IS CALLED BY BIT NUMBER

; SERIAL _NUMBER REGISTER (RHSN) (#14)
:EACH IS CALLED BY BIT NUMBER

;ERROR REGISTER %03 (RHER3, (8]S)

PSU= 1 ; PACK SPEED UNSAFE (BIT s0)
VUF = e IVELOCITY UNSAFE (BIT ul)
UKR= 10 {ANY UNSRFE EXCEPT READ WRITE

= =
—— Nusu—0O

s

(BIT 5,

nNtLwh— -

- N
.~

~0
O-=
—~

«BIT 83,

sll.

SEG 003e
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CZRIJB.P11 10-NOV-77 11:20 ERROR POINTER TABLE SEQ 0023
1540 000020 PRE= 20 :DISK PACK ROTATION ERROR (BIT #4)
15:1 000040 RELE N0 :AC LSH tg T n;
igq 898688 BK = 58800 EEEh Iné ané (BIT si4)
igzg 100000 ocyL= 100000 :OFF CYLINDER (BIT #1S:
1646
1847
1548 :ECC POSITION REGISTER (RHEC1) (#1&)
!EACH 81T 1S CALLED BY BIT NUMBER

:ECC PATTERN REGISTER (RHEC2) (817)
;EACH BIT iS CALLED BY BIT NUMBER

[ R Y oy
i
U\U’llﬂtﬂg}tﬂg-‘
o N LWu—0OWw
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10-NQV-27
REGISTER RDDRESSES

.SBTTL REGISTER ADDRESSES

13:16 PRGE 34

:RPOM4,5/6 DISK I/0 REGISTERS LOCATED IN THE RH11l CONTROLLER

RHDB: 176722
RHWC : 176702
RHBA: 176704

;DATR BUFFER

: WORD COUNT
:BUS_ADDRESS

:CONTROL AND STATUS 2

:RPO4/5/6 DISK 1,0 REGISTERS LOCATED IN THE DEVICE CONTROL LOGIC (DCL)

EgNggOL AND STATUS 1
DESIRED SECTOR/TRACK ADDRESS
RROR 82

FFSET
DESIRED CYLINDER ADDRESS
:ERROR_#3

SATTENTION SUMMARY
:MARINTRINABILITY

;DRIVE STRTUS

:DRIVE TYPE

i SERIAL NUMBER

1ECC POSITION
:ECC_PATTERN

: CURRENT CYLINDER RDDRESS
: LOOK-AHERD

;ADDITIONAL REGISTERS LOCATED IN THE RH70 CONTROLLER LOGIC

RHCS2: 176710
RMCS1: 176700
RHERL: 176714
RHDST: 176706
RHER2: 176740
RHOF: 176732
RHCA: 176734
RHER3: 176742
RHRS: 176716
RHMR: 176724
RHOSi: 176712
RHDT: 176726
RHSN: 176730
RHECi: 176744
RHEC2: 176746
RHCC: 176736
RHLA: 176720
RHBRE: 176750
RHCS3: 176752

:P-CLOCK (KW11=-P) I-0 REGISTERS

PCLCSR: 172540
PCLBUF: 172542
PCLCTR: 172544

;BUS RDDRESS EXTENSION REGISTER
*CONTROL AND STRTUS REGISTER #3

s CONTROL AND STRTUS REGISTERS
:COUNT SET BUFFER
LOUNTEP

SEG 0034
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1601
1602 : THE FOLLOWING LOCATIONS ARE RESERVED FOR REGISTER SAVES
1603 :ANY TIME THERE IS AN ERROR ALL THESE WILL BE FILLED
1604 :ONLY SOME MAY BE PRINTED BUT ALL WILL BE FILLED TRUE
iggg :FOR THE TIME JUST AFTER THE "ERROR" ERROR COMMAND
1607 002252 000000 DB: 0 ; ORTR BUFFER
1608 002254 000000 WC: 0 {WORD COUNT
1609 002256 000000 BR 0 :8US_RDDRESS
igi? 002260 000000 cse 0 ;CONTROL AND STATUS 2
1612
1613 0006G0 €Sl 0 CONTROL AND STATUS 1
1614 002264 000000 ERI 0 ; ERROR
161S 002266 000000 DST 0 DESIRED SECTOR/TRRCK ADDRESS
1616 000000 ER2 0 .ER OR_s2
1617 002272 000000 OF 0 ;OFFSET
1618 002274 000000 CR 0 :DESIRED CYLINDER ADDRESS
1619 002276 000000 ER3 0 ;ERROR_#3
1620 0023 000000 RS 0 :ATTENTION SUMMARY
1621 002302 000000 MR 0 iMARINTAINABILITY
1622 0023 000000 DSl 0 ,DRIVE STATUS
163 002306 000000 DT: 0 ;DRIVE TYPE
1624 002310 000000 SN: C .SER AL NUMBER
1625 002312 000000 ECI 0 ;ECC POSITION
162t 002314 000000 Ece: 0 :ECC_PATTERN
1627 002316 000000 CC: 0 : CURRENT CYLINDER RCDRESS
iggg 00e320 000000 LA: 0 : LOOK-AHERD
1630
1E3!
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1632
1633
1634
iggg ;FUNCTION EQURTES
1637 ; #TRBLE OF FUNCTIONS FOR RHCS1 THEN ~GO” BIT HRS TO BE SET
1638 002322 FUTARBL :
1639 002322 0000 NOPERA: 0 ; NO OPERATION
1640 002324 000002 UNLORD: 2 :UNLORD (STAND BY)
l1e4]l 002326 06 RECALI: & ; RECAL IBRATE
iede 002 000010 DCLERR: 10 ;DRIVE CLERR
1643 002332 000012 RELERS: 12 ;RELERSE (DUARL-PORT OPERRTION)
led4 002334 000030 SERCH: 30 :SEARCH _COMMAN D
1645 002336 0000SQ WRCHEK: SO SWRITE CHECK
1646 002340 0000Se WRCHOT: ;WRITE CHECK HERDER RAND DATA
1647 002342 00006C WRIDAT: &0 ;WRITE DAT
1648 002344 000062 WRIFOR: b2 ; WRITE HEQDER RAND DATA (FORMAT)
1649 002346 000070 RERDRT: 70 ; RERD DATA
1650 002350 000072 REFOR: 72 READ HERADER AND DATA
1651 000004 SEECOM: Y4 ,SEEK COMMBND
1652 002354 000014 OFSETC: 1M ;OFFSET COMMAND
1653 002356 000016 RETCL: 16 ;RETURNTO CENTERLINE
1654 002360 000022 PKACK: 22 : PACK ACKNOWLEDGE
1655 002362 000020 READIN: 20 :READ IN
iggg 002364 000000 ILLEGL: .WORD O :COMPUTED ILLEGAL FUNCTION
1658
i85S9
1660 ; ®DATA BUFFER FOR RERD WRITE
=
1663 002370 000422 WRFROM: _BLKW 274, ;WRITE FROM_THIS BUFFER
1664 003434 0004ee REINTO: .BLKW  274. :READ INTO THIS BUFFER
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1235
iggg :RESERVED LOCATIONS FOR FLAGS AND INTERNAL PROGRAM CONTROL WORDS
1670 00%S00 000000 REGRDR: 0 :SAVE REGISTER ADDRESS HERE
1671 004502 00000C ERWORD: O ' SAVE E ROR WORD NUMBER HERE
1672 004504 000000 TSTNM: 0 :TEST NUMBER
1673 004506 0000CO RPYVEC: O conrnxns ADDRESS OF LOCATION
1674 *WHERE AN RPO4 INTERRUPT IS TQO VECTOR 7G
1675 :THIS MUST BE MOVED INTO 'RPVEC’ TO BE
iggg TEFFECTIVE.
iggg 004510 000000 OFSTVL: O :OFFSET VALUE USED IN OFFSET TEST
1680
1681 004512 000024 SAVERE: .BLKW  20. :BLOCK TO SAVE REGISTERS
1682 004562 000000 FINALA: O 'SAVE LOOK AHEAD REGISTER AT END OF OPERATION
iggg O04Se4 000000 FINRCC: O :SAVE CURRENT CYLINDER REGISTER AT END OF OPERATION
1685
1686 : TABLE FOR ATTENTION BITS
{ggg "ATTENTION TARBLE
1689 00MS66 001 002 004 RATABLE: .BYTE 1,2,4,10,20,40,100,200
1630 004571 010 020 040
169] 004574 100 200
1692
1683
1694
{ggg :RESERVEG LOCATIONS FOR UNIT SELECT
1697 004576 000010 UNITS: .BLKW 8. :THIS IS FILLED HITH -1
1692 Q04616 000000 UNIT:  .WORD DO SUNIT UNDER TES
1699 004620 000000 NOUNIT: .WORC 0O : NUMBER OF uuxrs PRESENT
1700 "USED TO KEEP TRACK OF UNIT UNDER TEST
1701 004622 000000 NUNIT: .WCRD O 'USED TO DETERMIN IF ThERE RRE MORE
1702 THQN ONE UNIT
1703 004624 000000 NOPUSH: 0O *ALL ONES INDICATE NONE OF THE OPERATOR
1704 : INTERVENTION TESTE WILL BE PERFORMED
1705 004626 000000 SELECT: .WORD O "ALL_ONES INDICA TE UNIT TO BE SELECTED
i;gg 004630 000000 ONITSL: .WORD O "UNIT NO. SELECTED
1708
1709
f;i? 004632 000000 ERFLGS: O :ERROR FLAG
1712 004634 00000C FIRST: O :IF ZERO WILL TYPE HERDER
igiﬁ :IF ONES WILL NOT TYPE HERDER
i;ig 004E36 000000 RPOB: O sDEVICE TYPE FLAG
1717 0OMB40 000000 RH70: O :IF 1, PROGRAM IS RUNNING ON AN RH70
{;ig :IF O, PROGRAM IS ON AN RHIl
1720 004e42 000000 RUNCTR: .WORD O : "RUN’ LINE DELAY COUNTER TO BE USED
1721 'WHILE THE SILO IS FILLING
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172

1723 004644
1724 OO464E
1758

17 004650
1727 004652
1728 004654
i723 004656

10-NOV-77 11:20

000000
000000

000000

RTTENT: O
TOTALRT:

10-NOV-77
REGISTER RDDRESSES

. WORD
.WORD
.WORD
.WORD

0000 O

MO3

13:16 PRGE 486

;ATTENTION BIT FOR PRESENT UNIT
TOTRL RTTENTION BITS

; TEMP STORARGE

; TEMP STORAGE
: TEMP STORAGE

StG 0038
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1730 .SBTTL
1731 "SBTTL %% DIAGNOSTIC CODE %x#
1733 "SBTTL
1733
1734
1735 .SBTTL SETUP TESTS
1535
1738 004660 012737 177777 004624 BEGIN1: MOV 8-1, JWNOPUSH : JUMP QVER opennron REQUIRED TESTS
1739 004666 005037 004626 CLR JuSELECT :D0 NOT SELECT UNIT
1790 004672 000412 BR START
1741 004679 012737 177777 004626 BEGIN2: MOV 8-1 98SELECT :SELECT UNIT
17492 004702 005037 004624 CLR 2sNOPUSH DO NOT JUHP OVER ANY TEST
1743 004706 000404 BR START
1744 004710 005037 DO4626 BEGIN: CLR J8SELECT ;D0 NOT SELECT UNIT
1745 004714 005037 004624 CLR #NOPUSH !DO NOT JUMP OVER ANY TEST
1746 NORMRL RUN
1747
1748 004720 START:
1749 004720 0000CS RESET
1721
1762 005142 012737 000000 177776 MOV :SET Pnocsssoa srnrus 16 0
1753 005150 012737 000200 000036 MOV uebn J8TRAPVEC+2': TRAP PRIORITY
1759 DOSiS6 013700 002166 MOV JsRPVEC, RO .&ET RP vscron nooness
1755 005162 012720 036306 MOV SRPVECT ' (RO)+  STHIS IS FOR UNTIMELY INTERRUPTS
1766 005166 012710 000340 MOV 8340, (RO) !RPOY INTERRUPT SERVICE ROUTINE
};gg 'PRIORITY = 7
1769 00S172 004737 037334 JSR PC. 38STKINT . INITIALIZE THE_TTY KEYBOARD
1760 005176 005737 004634 18T asf IRST '1S THIS FIRST TIME ROUND_?
1761 005202 06100} BNE 18 ‘D0 NOT GIVE HERDER IF NOT
1762 005204 000402 BR 28 'GIVE HEQDER IF SO
igga 005206 000137 005774 18: IMP J8SND1 'SKIP OVERALL PROGRAM HERDER
1765 006212 2s:
1766
1768
'd
iggg 00S774 012737 177777 004634 SNDLl: MOV 8-1,d8FIRST sNEXT TIME DO NOT GIVE HEADER
1771
1772 006032 032777 010000 173100 RH70CK: B1Y #SW12, ISWR :LOOK TO SEE IF USING RM70
1773 006040 001403 BEQ 3§ *IF SW12 = 0, SKIP NEXT
177% 006042 012737 000001 004640 MOV 81, J8RH70 *IF SWl2 = 1, CU IS AN RH70
177 006050 3%:
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CZRJJBO, RPO4-5.6 FCTNL CTRLRE MACY1l 30(1046) 10-NOV-77 }3:16 PAGE +0
CZRIJB. P11 10-NOV-77 11:20 GET VALUC FOR SOFTWARE SWITCH REGISTER SEQ 00MO0

1776 ;%15 THERE R P-CLOCK (KW1l=-F) Oif THE SYSTEM *

1777 :#IF SO MAKE 'WAT" TRAPS GO TO 'WRIT.P’

1778 '#IF S50 MAKE RPOM INTERRUPTS GO TO 'TIME 1’

1779 ?*fF NOT HRKE 'WAT' TRAP cg TO "WAIT.T’

igg? :%IF NOT MAKE RPOM INTERRUPTS GO TO 'TIME 2’

1782 s»THE NEXT LINE IS TO BE ADOED LATER

1783 :#AND THE JUMP AND NOP REMOVED

i%S; :#FOR NOW NO CLOCK WILL BE USED

%;gg -#MOV 9818, I8ERRVEC  ;SET TIME-OUT VECTOR

1788 : JMP RT'3L :D0 NOT USE CLOCK

1789 : NOP

1790 : TST 28PCLCSR :QEFERENCE P-CLOCK STATUS REGISTER

1791 : :ADDRESS = 172540

1792 : MOV SWAIT.P D8STRPAD420 ; THERE IS A P-CLOCK

1793 : MOV STIME], K O8RPYVEC ; THERE IS R P CLOCK SO

1794 : 'VECTOR TO TIMEI

1795 : BR 2s

iggg i 18: MOV SWAIT.T, auSTRPAD+20 ; THERE IS NO P-CLOCK

1798

1799 006050 012737 033300 Q04506 MOV STIME2, 98RPYVEC ;MRKE RPO4/5/6 INTERRUPTS GO TO 'TIME 2°

;gg? 006086 018737 177777 040742 2%: MOV 8-1, 98PRITEM :CLEAR PREVIOUS ITEM NUMBER

1802 006064 00S737 004626 15T 8SELECT :MAS IT A 200 START

1803 006150 104412 RDOCT

1804 006182 0ON2716 177770 BIC 8177770, (SP) sONLY KEEP LAST 3 BITS

1805 006186 011637 004616 MGV (5P}, asONIT :SAVE UNIT TO BE TESTED

1806 006162 012637 004830 MOV (5P)4 ISUNITSL ;SAVE UNIT TO BE TESTED

iggg 006170 013737 004630 OO4E1E MOV SsUNIYSL, asUNIT :SET UNIT NUMBER
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cZRJJBO, RPON/S-6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-77 13:16 PAGE 4

CZRIJB.PIIL 10-NOV-77 11:20 GET VALUE FOR SOFTWRRE SWITCH REGISTER SEG 0041
1809
1910 oesie 215995 DR0e9% 000030 OV SALGSAL. aEMTVEC ERROR VELTGR 0. THAT
8 ]
1814 i RERRBLYECIRE 2R "Haveo
igia 0Ch226 012737 006254 000004 MOV 828, I8ERRVEC :SET UP FOR BUS TIMEOUT
181S 006234 012700 060024 MOV 824 . RO ; THERE ARE 24 REG TO TEST
1819 40 8 378§ 002170 ngv sRHOB, R1 :R] NOW HAS DR OF ADDR OF FIRST REG.
iaie G4 18: BE\C’ g(m)# R2 : READ MARDWARE REG.
1819 882538 881398 BNE 12 Sggncu 9 aq NOT DONE
1820 006252 0004SH BR 3¢ 4 DONE
1821 006254 012737 000006 000004 2%: MOV csnavsc+a a.snnvtc Rssrone TRAP CATCHER
1822 006262 022626 CMP (SP)+, (SP)+ CLERN STACK
1823 006264 016137 177776 001200 MOV -e(R15 srnpx 370&5 FAIL ING REG ADDR
1824 006272 104007 ERROR EGISTER NON EXISTANT
1825 006274 032777 020000 1728636 81T asuxa JSWR : INHIBIT ERROR PRINTOU™ ?
igsg 006302 001036 BNE 4s !BRANCH IF YES
1828
1829 00637C 0l2746 000204 MOV 8ADDMOD, -(SP)  ;GET READY TO TYPE STARTING RDDRESS
1830 :0F “~CHANGE OF BARSE RDDRESS™ ROUTINE
1831 006374 1CM%02 TYPOC
1832 006376 000000 HALT
{gga 006400 000137 032570 4s: IMP JuSEOP :GC TO END OF PROGRAM —-------—-- )
1835 006404 012737 006460 00C004 3%: MOV sTRP, 84 s INITIALIZE VECTOR
1836 006412 005737 002240 157 I8RHBAE ' ADDRESS RPBAE (RH11/RH707)
1837 006416 005237 004640 INC JNRH?0 "FOUND AN RH70-SET MASK
iB38 006456 000417 BR RTN cer ouv
1839 0CE460 022626 *RP: CMP (SP)+. (SP) 3 E
18490 006516 0I2737 040574 000030 RTN: MOV #$ERROR assnrvec ssrone ERROR VECTOR
1841 THAT REGISTERS ARE SAVED
133@ NCeSe4 012737 000006 0000D0Y MOV SERRVEC+2, aoEantc :RESTORE TRAP CATCHER
1843
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CSRJJBO, RPO4-S.b FCTNL CTRLR2 MRCYL! 30(10‘46) 10-NOV-77 13:16 PARGE 42

CIRJIB.PIL 10-NOV-77 11:20 REFERENCE ERCH REGISTER SEQ 0042
18494 .

igzg 006S42 012706 CO1000 MOV #STRCK, SP sSET STACK POINTER

1847 006546 013701 ooeaxs MOV aunwns Rl Rl HAS ADDRESS OF RHAS

1848 006SS2 012711 1?7777 MOV 1, aRl *WRITE RL% onss xnro RHAS

1849 006556 10S711 1ST8 an1 : TES T OR ALL 0'S

1850 006562 011137 001126 MOV JR1, 9#SBDDAT :BAD D

1851 (006566 005537 001124 CLR 28S4D0RT : GOOD o n

1852 006572 010137 004500 MOV R1, a8REGADR :FAILING ReG. RHAS

1853 006576 104005 ERRUR 6§ : RHRS DOES NOT CLEAR BY WRITING ALL
}ggﬁ ONE: ‘IN r‘ _

& =
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CoRJJBO, RPO4-S/.6 FCYNL CTRLR2 MRCY!1l 30(1046) 10-NOV-77 13:16 PRGE 43
CZRIJB. P11 10-NOV-77 11:20 T2 PARTIAL TEST OF RHAS FOR UNIT NUMBERS PRESENT SEG 0043
1856
1857
1858 006616 000005 RESET ;START WITH AN INIT
iggg 006620 004737 037334 JSR PC,98STKINT s INITILIZE THE TTY KEYBORRD
1861 006624 032777 020000 172306 BIT #SW13, JSWR ; INHIBIT ERROR TYPEOUT?
1862 006632 001026 BNE 4$ : BRANCH IF VYES
1863 006710 013701 002216 4$: MOV J #RHAS, R1 ,Rl HAS ADDR. OF RHARS
1864 006714 013702 002176 MOV J8RHCS2, R2 ;R2 HAS ADDR. OF RHCSe
1865 006720 00S0l2 CLR dRe :CLEAR RHCS2
1866 006722 012700 000010 MOV ¥8.,R0D ; COUNT
1867 006726 013704 002202 MoV OORQERI RY iRY HAS ADDR. OF RHER!
1868 006732 012714 177777 1$: MOV -1, aRY’ :MOVE ERRORS INTO RHER1
1869 006736 00S212 INC QRE INCREHENT UNIT NO.
1870 006740 005300 DEC RO ; COUNT
1871 006742 001373 BNE 18 :BRANCH IF 8 NOT DONE
1872 006744 111137 004646 MOvV8 adR1l,NTOTALAT :SAVE TOTAL ATTENTION
1873 :USED IN DRIVE CLERR TEST
1874 D06750 105037 004647 CLRB O¥TOTALAT+] : CLEAR_UPPER BYTE
1875 006754 105711 TST8B aRl :TEST FOR ANY DRIVES PRESENT
1876 006756 001402 BEQ cs :1F NONE THERE - SAY SO
{g;g 006760 000137 007342 JmpF XEe2 :SOME THERE - LORD TRBLE
1879 006764 032777 020000 172146 2%: BIT #5W13, dSKR ; INHIBIT ERROR TYPE OUT?
1880 006772 001402 BFQ 33 : BRANCH_IF NO
1881 006774 00N137 00?7700 JMP SELTST s CHECK FOR SELECTED UNIT START AND LORD
}ggg :"UNITS" TABLE WITH DESIRED DRIVE IF SO
iggg 007000 3%:
igg% 00733t 000137 032570 JMP JuSEOP ;GO0 OUT ----=-cmmemmemmmom o m oo ’
1868
{ggg ; #SET UP THE UNITS TRBLE
1891 007342 XE2:
1832 007342 012700 000019 2s: MOV %8. RO COUNTER
1893 00734 012703 004576 MOV IUNiTS R3 s POINTER
1894 007352 Q12723 177777 33: MOV ,(R3,+ :PRESET BLOCK TO ALL ONES
1895 007356 005300 DEC RD ; COUNT
1896 007360 001374 BNE 33 BRRNCH IF 8 NOT DONE
1897 007362 012703 004576 MOV SUNITS,R3 :POINTER
1898 007366 00S00S CLR RS
1899 007370 005037 004620 CLR OCNOUNIT :NO. OF UNITS PRESENT
1300 007374 012700 000010 MOV #8. ,R0 :COUNTER
1901 007400 011137 001176 MOV aR1.983TMPO : TEMPORARY STORAGE
1302 007404 006037 001176 4S: ROR JsstMPo :SET CARRY IF ONE IN 0O BIT
igga 007410 103120 BCC cs :CHECK NEXT UNIT IF ONE NOT IN BIT O
1305 007412 010577 172560 MOV RS, dRHCS2 ; INSERTY UNIT NUMBER INTO UR BITS
1806 007416 022777 024020 172600 CcMP 824020, aRHDT 1S THIS A DUAL PORT RPO4 ?
1907 007424 001503 BEQ 6S S TYPE DRIVE NO. IF SO
1908 007426 022777 020020 172570 CMP 80020, IRHDT ;1S THIS A _SINGLE PORT RPO4 "
%g?g 007434 001477 BEGQ 63 'TYPE NO. IF SO
191i Q0QC743e 022777 024021 172580 CMP #24021, IRKDT ; IS THIS A DURL PORT RPQS °
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0. RPOM.S.6 FCTNL CTRLR2 MACYIl 30(1046) 10-NOV-??7 13:16 PAGE 4
P11l 10-NOV-77 11:20 T3 TEST FOR DRIVES PRESENT USING RHAS AND RHCS2 SEG 0044
00T444 001473 BEQ X : TYPE DRIVE NO. IF SO
00TNNe 022777 020021 17255C CMP $20021 , IRHOT :1S THIS A SINGLE PORT RPOS ?
DO7464 001467 BEQ 6$ :TYPE THE NO. IF SO
0074Se 022777 024022 172540 CMP 824022, aRHDT xs THIS A& DUAL PORT RPO& ?
007464 001463 8EQ X TYPE DRIVE NO. IF SO
007466 022777 020022 172530 CHP 820022, IRHOT xs THIS A SINGLE PORT RPO& 7
007474 00I4S? BEQ 6§ :TYPE DRIVE NO. IF SO
007524 010546 MOV RS, - (SP) :GET READY TO TYPE UNIT NUMBER
007526 10440S TYPDS
007652 0177496 172446 MOV dRHDT, - (SP) :GET READY TO TYPE RMDT
007556 104402 TYPOC
007632 000407 BR 5% :NO RPO4/RPOS/RPOB FOUND SO INCR TRBLE
007634 010523 6S: MOV RS, (R3)+
007636 104401 001223 TYPE $ERLF
007642 010546 MOV RS, -(SP)
007644 10440S TYPDS s TYPE DRIVE NO.
007646 005237 004620 INC JBNOUNIT :NUMBER OF DRIVES
007652 005205 c§: INC RS : INCR UNIT NUMBER
007654 005300 DEC RD !DECR NO. OF UNITS LOOKED AT
007656 001252 BNE 4$ :TEST THE NEXT UNIT
06?660 013737 004576 004616 MOV SWUNITS,JWUNIT :SET UNIT NO. TO FIRST ONE FOUND/OR O
007666 013737 004620 004622 MOV 28NOUNTE, 3 o UNIT' :SAVE NO. OF UNITS
007674 005337 004622 DEC JWNUNIT ir NUNIT = O THEN ONLY ONE UNIT
!1F NUNIT > O THEN MORE THAN ONE LNIT
00?700 00S737 004626 SELTST: TST JSELECT :STARTING ADDRESS 200 ”
0C7706 013737 004630 004616 MOV QBUNITSL, asUNIT SET UNIT NUMBER
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JJB0, RPOM S.6 FCTNL CTRLR2 MACY1l 30(1046) _10-NQv-77 13:16 PAGE 45
TEST FOR DRIVES PRESENT USING RHAS AND RHCSE

C2R
CZRIJB.PLIL 10-NOvV-?7 11:20 T3
1945
i
ig:g 0077S0 005037 004644 CLR JWATTENT :CLERR UNIT UNDER TEST ATTENTION
1950 007754 005737 004616 157 JEUNIT 1S THE “UNIT* = Q0
1951 007760 001107 8NE 20§ :IF NOT, SKIP NEXT MODS
1982 007762 012700 00004l MOV 841 ,R0 ' IF 50, CHECK THE LOAD MEDIA LOCATION
1953 007766 122710 000C1I CMPB 8ll.(RO) :WAS It AN RPO4/5/6 2
1964 00772 001102 BNE 20$ "IF NOT, GO AHEAD AND TEST UNIT %0
1955 007?74 005737 004626 TST O8SELECT 'WAS UNYT eQ SELECTED 7
1958 :(IE. 210 START ?)
iggg 010000 001006 BNE 198 :IF SO, CHRNGE PACK
1959 . #INCREMENT THE UNITS TABLE TO _NEXT DRIVE (IF ANY)
igg? ' #8 DECREMENT “NOUNITS™ PRESENT TO BE TESTED
1962 010002 012700 00457E MOV SUNITS,RO :IF NOT, LORD THE UNITS TRBLE PCINTER
1863 010006 005720 TST (RO)+ !SELECT' THE NEXT UNIT IN TABLE
1964 : (DOUBLE INCREMENT THE POINTER, RO’
1965 010010 022710 177777 CMP 8-1, (RO} 1S THERE ANOTHER TABLE ENTRY PRESENT °
1966 010014 O0OCI0&S BNE 18% !IF S0, USE NEXT DRIVE 8 DECR “NOUNITS™
{ggg :IF NOY, CHRNGE PACK ON UNIT #0
1963 0o 19%:
1970 000000 HALT
ig;é 000<04 BR 20% :CONTINUE, USING SCRATCH PACK ON UNIT &C
1973 011037 004616 MOV (RO), 98UNIT .SET UP NEW UNIT UNDER TEST
igzg 005337 004620 DEC JeNOUNITS !DECR BECAUSE UNIT #0 WON'T BE TESTED
4
13;% 01370C 004616 MGV J8UNIT,RO :RO NOW CONTAINS UNIT NO
1978
1380
198 01l 005037 004636 CLR J8RPOE :CLERR_RPOB DEVICE TYPE FLAG
1382 0Ol 010077 171762 MOV RO, JRHCS2 !SET UP UNIT ADORESSING
1383 0l 022777 024022 CMP 824022, aRHOT :DUAL PORT RPDE ?
1984 01 061405 8EQ 23 *YES..SET FLRG
1985 0Ol 0227?77 020022 CHP 820022, dRHOT :SINGLE PQRT RPO& °
1986 010 001401 BEG 28 'YES...SET FLAG
1987 D010 000403 BR 38 !DON’ 7 SET RPO& FLAG
iggg 010 012737 177777 MOV 8-1,98RPOB :SET THE FLAG
{gg? 010244 :ASSUME THE NEXT UNIT IS AN RPQOY-RPOS
1992
1993 010244 116037 0O4E6E MOVB ATRBLE (RO) . 8ATTENT :SET APPROPRIATE ATTENTION BIT
1994 010310 013746 004616 MOV J8UNIT, -(SP) sUNIY'NO. TO STACK
199c 0i0214 [04w0S TYPDS :TYPE DRIVE NO.
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C2RIIBO. RPOY § & FCTNL CTRLR2 MACYI1l 30(1046) 10-NOV-77 13:16 PRGE 46

CSRIIB.P11  10-NOV-77 11:20 ™ TYPE SERIAL NUMBER AND DRIVE TYPE SEG 0046
iggg .#TYPE OUT THE DRIVE TYPE IN RSCII
1339
2000 Qi0406 022777 024020 171610 CHP 124020, 7RHDT ;DAL PORT RPOY >
6884 BiBdid 884383 oonn20 171600 Rhe 230020, JRHOT §T§EL@ b3A"ERRECS
2003 010424 0DI420 BEQ 48 ' TYPE THE MESSAGE
5005 010426 022777 024021 171570 CHP 24021, 3RHDT  ;DUAL PORT RPQS ?
5006 010434 001433 BEQ 5§ 'TYPE THE MESSAGE
5005 010436 00279 020021 171560 CHP 220021, JRHDT §1 NGLE PORT REQS °
5008 OIOWM  GDI427 BEQ o§ YPE FHE MESSAG
5010 010446 022777 024C22 171550 CHP 424022, 3RHDT  ;DUAL PORT RPQ6 °
5011 010454 001442 BEG 6§ 'TYPE THE MESSAGE
20l2 QigaSe Qeerr? 020022 1715M0 CHP 20022, JRHDT %INGLE BORT RPOE
2013 OIONEY 0DI4% BEQ e§ YPE FTHE MESSAGE
5015 010466 4s:
S0l6 010508 0O0O43S BR 18 .SKIP NEXT ONES
SC1> 010854 cs:
5618 O1DSE0 000416 BR s . SKIP NEXT
5018 010862 68
5020
5051
2853
5054 010616 00S777 171404 s: ST JRHSN .READ SERIAL NO. AND DRIVE TYPE
5055 01d622 008777 171376 181 SR T P THESE “TWO GRE 70 HWELP SCOPE LOOPS
S056 010656 Q013737 171374 002310 MOV JRHEN, Dush ' SAVE TO CHEGK 1 DRIVE CLEAR CLEARS ANY BITS
5352 8i0esq 01293 11364 005306 MOV SRUDT DaDT {20VE 70 CHEGK I1F DRIVE CLEAR CLEAR3 ANY BIT3



104

4 S.6 FCTNL CTRLR2 MRCYL1l 30(1046) _10-NOV=77 13:16 PAGE 47

10-NOV-77 11:20 T4 TYPE SERIAL NUMBER AND DRIVE TYPE SEQ 0047
004737 033066 JSR PC aICLDISK GIVE INITILIZE
032713 010000 BIT sMOL , JR3 CHECK MOL IN RHDSl
032713 010000 18: BIT sMOL | aR3 HECK MOL IN RHDS!
001775 BEQ 18 AIT IF MOL IS STILL LOW
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RJJBO, RPON/S-6 FCTNL CTRLR2 MRCY1l 30(10‘4&) 10-NOV-77  13:16_ PRGE 48

c2
CZRIJB.P11  10-NOV-77 11:20 15 CHECK MOL TO BE HIGH SEG 0048
2939
2040
2041 011204 012706 001000 MOV 8STACK, SP ;RESET STACK
2043 011214 013700 002166 MOV 2WRPVEC, RO ;GET _RP_VECTOR ADDRESS
2044 011220 012720 011266 MOV SRPTRPI  (RO)+ :THIS IS FOR TIMELY INTERRUPTS
2045 Dil224 012710 0OO34O MOV 8340, (RO) gsggn}nrsanupr SERVICE ROUTINE
2047 011230 012737 000200 177776 MOV #8200, PS !SET PROCESSOR PRIQRITY @ Y4
2048 01123 0ier1l 000300 MOV sROY! 1€, 3R1 '!ROY, IE IN RHSC! SHOULD CAUSE INTERRUPT
2050 01i242 013737 033564 00120C MOV QUTIMCNT, DS THP 1 ; COUNTER
2051 011250 005337 001200 18: DEC 39S TMP] !WAIT FOR INTERRUPT
2052 011254 001375 BNE 1S : BRANCH IF NOT ZERO
2053 'BEFORE THIS IS ZERO INTERRUPT SHOULD OCCUR
2054 011256 104065 ERROR 65 ! INTERRUPT DID NOT OCCUR
2055 011260 0i2712 000D4O MOV #CLR, IR2 ! CLEAR CONTROLLER VIR CS2
2057 011266 022626 RPTRP1: CMP (SP)+, (SP)+ : RESTORE STACK
2058 011270 022711 004200 cHP sDVA!RDY,dKk1  ;1E _SHOULD BE LOW
2059 (011276 104065 ERROR 65 ! INTERRUPT OCCURED BUT
2060 '1E FAILED_TO RESET
2061 011300 012712 000040 MOV CLR, aR2 ' CLERR CONTROLLER
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CZRJJBO, RPO4-S-6 FCTNL CTRLR2 MACYLlL 30(10‘46) 10-NOV-?77 13:16 PRGE 49

CZRIJB.Pi1  10-NOV-77 [1:20 Te PROGRAM INTERRUPT SEG 0049
2062
2063
2064
2065 011314 012706 001000 MOV #STACK, SP ;RESET STACK
2067 011324 013700 002166 MOV J#RPVEC, RO :GET _RP VECTOR ADDRESS
2068 011330 012720 011374 MOV SRPTRP2. (RO)+  :THIS IS_FOR UNTIMELY INTERRUPTS
2069 011334 01710 000340 MOV 340, (RD) gsgw INTERRUPT SERVICE ROUTINE
2071 011340 012737 000240 177776 MOV 240, PS 'CET PROCESSOR PRIORITY = 5
2072 0li34% 012711 000300 MOV sROY! 1E, 3R} 'RDY, IE IN RHSCl WHOULD CAUSE INTERRUPT
2074 011352 013737 033564 001200 MOV JNTIMCNT, J#STMP1; COUNTER
2075 011360 005337 001200 18: DEC JISTMP1 ‘WAIT FOR_INTERRLP [
2076 011364 001375 BNE 1s BRANCH IF NOT ZERO
2077 !BEFORE THIS IS ZERO INTERRUPT WHOULD OCCUR
2078 011366 012712 00004D MOV SCLR, aR2 ! CLERR CONTROLLER
2080 011374 022626 RPTRP2: CMP (SP)+, (SP)+ ; RESTORE _STACK
2081 011376 104065 ERRCR 65 ! INTERRUPT OCCURRED WITH
2082 ! PROCESSOR PRIORITY SAME AS DISK
2083 011400 012712 000040 MOV CLR, aR2 ! CLEAR CONTROLLER
2085
2086
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CZRJIBO, RPOM 5.6 FCTNL CTRLR2 MACYLl 30(1045) 10-NOV-77 13:16 PAGE SO
CZRIIB. P11 10-NOV-77 I1:20 INTERRUPT AT PROCESSOR AND DISK PRIORITY SAME SEG 00S0

2068

2089

2030 :#IN CARSE THERE IS ANY DRIVE ERRORS DURING POWER UP

2091 §OR POWER DOWN OR ANY PARITY ERRORS A RESET IS GIVEN

2082 011406 00000S AESE

2093 011410 004737 037334 an PC, a8STKINT s INITILIZE TK

Sggg 011414 012737 000000 177776 MOV 80, PS

2096

5835 . #NOW SAVE REGISTERS FOR COMPARISON AFTER PACK ACKMOWLEDGE

2099

2100

000

: #*NOW COMPARE REGISTERS BEFORE PACK RCHKNCWLEDGE
-#WITH AFTER PACK ACKNOWLEDGE

Qlie44 104015 is: ERROR 15§ ;GIVING A PRCK RCKNOHLEDGE
Olle4e 000207 RTS PC : CRUSED AN ERRO
: PACK RCKNOHLEDGE SHOULD
iSET_VV IN RHDSI

%ETERRUPT SHOULD MRKE
: NO OTHER REGISTERS SHOULD

i CHA

GOOD DQTQ GIVES CONTENTS

F BEFORE COMMAND
TA GIVES CONTENTS
AFTER COMMAND

D

0116SC cs:

furururerorUr oo rufUrsrUNUfurUVV D
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C2RJJBO, RPOM-S.6 FCTNL CTRLR2 MACY1l 30(1046) 1C-NOv-77 13:16 PRGE Sl
CZRIJB.P11 10-NOV-77 11:20 DATA TRANSFER RELATED ERRORS (USING MEDIA) SEG 00c1

; #FILL READ INTO BUFFER WITH ALL ONES

S{gg .SBTTL DRTA TRANSFER RELATED ERRORS (USING ™EDIA)

2127

cles

2id9 ; #CHECK THE DRIVE TYP? AND THEN FILL THE

%130 LEWRITE FPgH EUFFgR WITH QPPROPRLQTE HEADER
131 011670 00S737 004636 Ye1 J4RPO ; TEST FOR_RPO6 DRIV

2132 011674 0014ie BEQ 118 ; TREAT UNIT AS AN RPO4

g%ga : TRERT UNIT AS AN RPOb

gigg 011720 00GC411 BR 123 ;CONTINUE WITH SET UP

el37 011722 118

2138 011744 128

2129

2140

cl4dl

2142
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Pl 10-NOV-77 11:80 i A

( 16
1 LAST BLOCK TRANSF

; #DRIVE TYPE IS CHECKED ANG THEN THE APPROPRIATE
: #WJRITE HERDER AND DATA COMMAND IS LOADED

0117S6 00S737 00463b TST asRPO6 ;TEST FOR_RPO6 DRIVE
011762 001Mle BEQ 4 ; TREAT UNIT RS RPOMY
012006 000411 BR es ; CONTINUE WITH TEST
012010 7$:
012032 8S:
; #NOW SAVE REGISTERS FOR COMPARISON RFTER WRITE
; #TIME IS NOT CRITICAL HERE
; ¥NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE
; ®COMPARE ALL REGISTERS
0l2210 104045 18: ERROR 45 ;WRITING ON THE LRST BLOCK
Olecla 000207 RTS PC :IE. CYLINDER 410./814., SECTOR 21
: TRACK 18 CRUSED
: IMPROPER REGISTER CHANGE
;GOOD DATR GIVES WHRT
THERE

; SHOULD BE

;RECEIVED DRTA GIVES WHAT
;WAS THERE AFTER WRITE
;ON LAST BLOCK



BOS

C2RJJBO, RPOY S,6 FCTNL CTRLR2 MACTIL 30(1045) 10-NOV-77 13:16_ PAGE S3

CIRIIB. A1 10-NOV-77 1::280 11 LAST BLOCK TRANSFERED-RMDS1 LBT SEG 00S2
5
%{?E . #NOW A RERD DATA WILL BE DONE ON SAME CYLINDER, SECTOR 3 TRACK
5179 ; #CLEAR ANY PREVIOUS ERRORS
Eig? 012214 2s:
Sigg . #FILL WRITE FROM BUFFER WITH EXPECTED DATR
2184 ;#FIRST THE DRIVE TYPE IS CHECKED AND THEN THE APPROPRIATE
Sigg * *READ COMMAND IS LOADED
3187 Dl2244 005737 004636 15T 8RPO6  ; TEST FOR RPO6 DRIVE
2188 012250 001412 BEGQ Qs TREAT UNIT AS RPO4
2130 012274 000411 BR 108 ;conrxnus WITH TEST
2192 012276 9 :
2133 012320 108$:
= . ¥SAVE REGISTERS FOR COMPARISON AFTER READ DATA
elg? .XTIME IS NOT CRITICAL HERE
2199 . ¥NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE
2201
2202 : #COMPARE ALL REGISTERS
2204 012476 10404S 3s: ERROR 45 :READING ON LAST BLO IE.
2205 01250C 00020 RTS PC 'CYLINDER 418./814., SECTOR 21, TRACK 18
206 !CAUSED AN ERROR
2207 ;6000 DATA GIVES anT SHOULD
2208 'BE THERE
2209 'RECEIVED DATA GIVES WHAT
2210 'WAS THERE AFTER READ
2211 'FROM LAST BLOCK
i
2213 . ¥READ DATA WILL BE COMPARED
2214 012502 4S:
2216 012523 104046 53: ERROR 46 . DATA READ FROM
ggig 012622 0002507 RTS PC 'LAST BLOCK IN ERRGR
2219 012824 63:
2220
P22l

n
n
rn
n
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CZRIIB. P11

2223
2aeM
22es
c2ech
287
2ces

3

[

(N

[P

g2 bBcds?

013154

0« OHS)
i

18:

2s:

10-NQV=-77
LRST BLOCK T

ARNAPEREC-RHB31 Lar

; #GET HERDS TO CYLINDER O

s#FILL WRITE FROM BUFFER WITH HEARDER

;#FILL WRITE FROM BUFFER WITH DRTA

;#FILL WRITE FROM BUFFER WITH NEXT SECTOR HERDER

s#FILL WRITE FROM BUFFER WITH NEXT SECTOR DRTA

: *CLERR RERD INTO BUFFER WITH DARTAR OTHER THAN EXPECTED ORTA
; #THE WRITE HEADER AND DRTR WILL BE LORDED

: #SAVE REGISTERS FOR COMPARISON AFTER WRITE HERDER AND DATH

; ®ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR = 760 MITRO SEC

: #NOW CHANGE SAVE REGISTERS TO EXPECTED VALUES

; #NOW COMPARE REGISTERS BEFORE WRITE HERDER AND DATA
:#W4ITH REGISTERS AFTER COMMAND

fheer

B

;WRIT H?RBER AND DARTA
gaUS 0 OPER REGISTER
ggOQHDQTQ GIVES WHRT SHOULD
RECE*HEQ DATR GIVES WHAT

; WAS E AFTER COMMAND

; #NOW A SEARCH COMMAND WILL BE GIVEN

: #8UT BEFORE THRT ALL POSSIBLE REGI
iNILL BE FILLED FOR THE R

{ SCOMPLETTON B

2 QND DQTQ SECTOR 1

QRSCHﬂﬂsﬂﬁHEE u%ﬁOR 1 COMING.

;#FILL FOR THE RERD HERDER AND DATA COMMAND WHICH WILL NOT

l E EX
®THE S

CUTED TILL RFTER _THE SERRCH
ARCH WILL ONLY LERVE RHCS1 RAND RHDST

iCHﬂNGSD ALL THE REST WILL BE UNCHRNGED

; #SAVE REGISTERS FOR COMPARISON NOT AFTER THE
: «SEARCH COMMAND BUT RFTER THE RERD HEADER AND DRTA

: #NOW SAVE VALUES FOR RHCS] AND RHDST WHICH
;#WILL CHANGE AFTER THE SERRCH

SEG 00c4
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CZRJJBO, RPO4-S.& FCTNL CTRLR2 MACY1! 30(1046) _1D-NOV-77 13:16 PRGE 55
CZRJJIB.FLL 10-NQV=77 11:20 Tie SEARCH COMMAND SEQ 00c€g
2279
2280 013214 013746 002350 MOV QWREFOR,-(SP)  ;SAVE READ HERDER AND DATA
2281 013220 052716 000101 BIS $IE'GO, {SP) ' INTERRUPT ENABLE AND Gu
ee 813224 012937 004650 MOV (SP)+. a8THMPO :SAVE IN RO FOR RHCSI
Sseq 13230 012737 000001 004656 MOV s1,3ntMPS :SAVE TRACK 0 SECTOR ! FOR RHOST
2285 : #THE INTERRUPT VECTOR WILL BE SET TO GO TO 2%
§§S§ : #AF TER THE SEARCH
sggg 013236 012777 013304 188722 MOV 878, JRPVEC :SET INTERRUPT VECTOR TO 28
ggg? :#TIME IS NOT CRITICAL THIS ONLY WARITS FOR SERRCH COMPLETION
2292 013304 012737 000000 177776 78: MOV 80, PS SET PROSESSOR STATUS TO
2293 PRIORITY O IN CARSE IT WAS
2294 TRKEN OUT OF WAT RQUTINE
2295 :BEFORE RTI
2296 013312 013777 004%Se 166664 MOV J#TMPS, JRHDST  :SET DESIRED SECTOR/TRRCK
gggg :REGISTER TO SECTOR 1, TRACK O
2299 013326 013777 004650 166644 MOV d8TMPO, DRHCS]1  ;FILL RHCS1 WITH READ COMMAND
2300 *TOGETHER WITH INTERRUPT ENRBLE
5385 ‘AND GO
2303 ;#TIME ALLOWED HERE IS CRITICAL ANY TIME ERROR
Sggg :#INDICATES WRONG SEARCH IN THE SERRCH CGMMAND
5307 :#WRITE FROM BUFFER WILL BE FILLED WITH EXPECTED DATA
gggg : *CHANGE SAVED REGISTERS TO EXPECTED VALUES
2310 #COMPRRE REGISTER BEFORE RERD HEADER AND DATA
ééié lH?TH REcxsrégs QF?ER Snnsﬂg
2313 0124Se 104031 3s: ERROR 31 :READ HERDER AND DATA CAUSED
2314 013460 000207 RTS PC : IMPROPER REGISTER CHANGE
ggig cgog Enrn GIVES WHART SHOULD
2317 :RECEIVED DATA GIVES WHAT WAS
sgig : THERE AFTER COMMAND
2320 : #NOW READ INTO BUFFER WI.L BE CHECKED TO SEE
232l :#THE READ WAS GOOD
gggg 013462 48 :
2324 013500 104053 5§ : ERROR 53 - RERD Hsnosn AND DATRA
232S 013502 000207 RTS PC "RFTER A SEARCH CAUSED
2326 ‘AN ERROR
2327 013504 6%:
c3z8
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2330
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012777
C13700C

0S2700
012705

oeeeceR
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014036
002334

004301
010500

001126
00lle4
004500
000340

001126
001124
004500
000340

002350
000101
000001

000200
000000
004656

004650

MACYLll 30(1046)
Tie

166306

000036

000036

004650
004650
004656

000036
177776
leblzH

18:

cs:

3%:

EOQS

10-NOV-77 13:16 PRGE 56
SERARCH COMMAND

; #GET THE HEARDS TO CYLINDER 10
; #FILL REGISTERS FOR RERD HERDER AND DATA TO BE DONE AFTER SEARCH

; #SAVE REGISTERS FOR COMPARISON AFTER SEARCH
: #AND READ HEADER AND DATA

#NOW GIVE THE SEARCH COMMAND
fov 438, JRPVEC - INTERRUPT VECTOR SET TO 3%

MOV austncn RO TEXPECTED CONTENTS OF RHCS1
: IMMEDIATELY AFTER GO
BIS #DVA'RDY! IE! GO, RO :EXPECTED BITS IN RHCSI
MOV #MOL i DPRiVV RS’ sxPscrso BITS IN RHDSI
- IMMEDIATELY ARFTER GO
CMP JR1,RO : IS RHCS1 GOOD
BEQ 18 :BRANCH IF GOOD
MOV JR1, 98SBDODAT : BAD onTn FOR RHCSI
MOV RO, 9#SGDDAT .cooo DATA
MOV R1’ asREGADR ‘FAILING Rccxsrsn RHCS1
MOV 8340, 38 TRAPVEC+2' ; TRAP PRIORIT 7
ERROR 21 bualnc senncu COMMAND

i CONTENTS OF RHCS! WRS
;NOT AS_EXPECTED
BR 23 :IF_LAST ERROR 21 OCCURRED
: THEN DO NOT CHECK RHDSI
RS _TOO MUCH TIME HRS
: PASSED

CMP JR3,RS 1S RHDS1 GOOD
BEQ 2% 'BRANCH IF GOOD
MOV JR3, Iu$BODAT :BAD DATA FOR RHDS!
MOV RS, 3#$GDDAT :GOOD DATA
MGV R3' J8REGADR 'FAILING REGISTER RMDS1
MOV 8340, 8 TRAPVEC+2'; TRAP PRIORITY = 7
ERROR 63 bunxnc SERRCH COMMAND
: CONTENTS or RHDS1 WAS
*IN CORRECT
MOV J8REFOR,8TMPD ; SAVE READ HERDER AND DRTA
BIS #IETGO,88TMPO  :INCLUDE INTERRUPT ENRBLE, GO
MOV sl, J8THPS :SAVE TRACK O, SECTOR 1
:%THIS 1S ONLY A WAIT LOOP
MOV naoo JUTRAPVEC+2 TRQP PRIORITY =
MOV G.PS ss PROSESSOR srnrus 10 O
MOV aufnps JRHDST  ;SET DESIRED SECTOR-TRACK
*REGISTER TO SECTOR 1, TRACK O
MOV J8TMPQ, JR1 sFILL RHCS1 WITH REARD COMMAND
zogeggen WITH INTERRUPT ENABLE

SEG 005t
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CZRJJBO, RPON.S & FCTNL CTRLR2 MACYLl 30(10%5) 10-NOV-7?? 13:16 PARGE 57
CZRIIB.PI11 10-NOV-77 11:20 13 SEARCH COMMAND
2385 :#TIME ALLOWED HERE JS CRITICAL ANY TIME ERROR
Sgg% '#INDICATES WRONG SEARCH IN THE SERRCH COMMAND
5382 . #WRITE FROM BUFFER WILL BE FILLED WITH EXPECTED DATA
532? . #.CHANGE SRVED REGISTERS TO EXPECTED VALUES
2392 : #COMPARE REGISTER BEFORE READ HEADER AND DATA
2393 "#WITH REGISTERS AFTER COMMAND
S350
2396 014224 104031 4s§: ERROR 31 :READ HERDER AND DATA CAUSED
2397 014226 000207 RTS pC : IMPROPER REGISTER CHANGE
2398 :GOOD DATA GIVES WHAT SHOULD
2399 :BE THERE
2400 !RECEIVED DATA GIVES WHAT WAS
s:gé : THERE AFTER COMMAND
2403 . #NOW READ INTO BUFFER WILL BE CHECKED TO SEE
2404 '#THE READ WAS GOOD
5:82 014230 53 :
2407 014246 104053 £3: ERROR 53 :READ HEADER AND DATA
2408 014250 000207 RTS PC 'GFTER A SEARCH CALSED
2409 !a4N ERROR
2410 o0lu2se 7S



JJ80 RPOH € & FCTNL CTRLR2 MRCYI1l 3
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R MW

2418
241b
2417
2418
2418
o420
eNel
auee
o423
2424
242S
2426
oMeT
2428
2429
2430
2431
2432
2432
o434
2423S
2436
2437
2438
o439
2440
o244l
2442
2443
24NN
2445
244E
2447
2448
2449
o450

Q1447¢ 134027
014800 000207

0
T

b~

I E RSB BN ES SRS S

1%:

GOS

10-NOV-77 13:16 PRAGE S8
SERRCH COMMAND

THE NEXT TEST REMOVES SECTOR ] ON CYLINDER O

TRACKO AND PUTS SECTOR O THERE.

HENCE THE PACK IS _UNFORMATTED FROM

TH{S POINT ON TO TH; T%ST WHEN SECTOR

1 1S REPLACED. 1F TESTING IS STOPPED WITH

RN ERROR IN THE S;CTION OF THE PROGRAM BETWEEN
HIS AND WHEN SECTOR | IS REPLACED THEN THE

DISK BEING USED MAY HAVE BEEN UNFORMATTED

IF THE LAST PASS OF THIS PROGRAM GIVES

NO ERRORS IN THIS SECTION THEN THE DISK

MAY NOT HAVE BEEN UNFORMATTED. HOWEVER IT

IS RECOMMENDED THRT AFTER A _PRSS OF THIS

PROGRAM THE DISK BE REFORMRATTED.

;#FILL WRITE FROM BUFFER WITH HERDER
;#FILL READ INTO BUFFER WITH ALL ONES

; *WRITE HERDER AND DATA IS LOARDED
: #NOW SAVE REGISTERS FOR COMPARISON AFTER WRITE

;#TIME IS NOT CRITICAL

. #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE

: #COMPARE ALL REGISTERS

ERROR 27 :WMRITING HERDER AND DATA CAUSED
. IMPROPER REGISTER CHANGE
! GOOD DATA GIVES WHAT
! SHOULD BE THERE

:RECEIVED DATAR GIVES WHRT
:WAS THERE AFTER WRITE

SEG 00s8
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PQGE 59
- RHER] BIT #7 (HCE® SEG 00c<8
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P04 S & FCTN %IR

LR2 MRCY1l 30¢ 046)
10-NOV-77 12 Tl

10-NOV-77 13:16
HERDER COMPARE ERROR

02X

lNON A RERD DATA WILL BE DONE ON CYLINDER=0, SECTOR=l,
!FILL NSITE FROM BUFFER WITH EXPECTED DARTA
C1N80e 2s:
: #READ COMMAND IS LORDED
: #SAVE REGISTERS FOR COMPARISON AFTER READ DATR

; #TIME IS NOT CRITICAL
: #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE

#COMPRRE _RALL REGISTERS
:Zgg 104047 33: ERR 4?7 ;RERDING ON NON EXISTANT SECTOR

000207 RTS PC
; CAUSED AN ERROR
GOOD DATA GIVES WHAT SHOULD

;BE_THERE
iRECEIVED DATA GIVES WHRT
:WAS THERE AFTER READ

; #RERD DARTA WILL BE COMPARRED

475 000207 RTS PC :EXISTANT SECTOR CAUSED AN ERROR

0l :
8}4754 10405C cs: ERROR sC :DATA READ FROM NON
DIN7EC £S:
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C2RJJBO, RPOM S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PAGE &0

CZR1JB.A11 10-NOV-77 11:20 T1S HERDER COMPARE ERROR - RHER! BIT 87 (HCE’ SEG COeC
2497
g:gg ;#FILL WRITE FROM BUFFER WITH HERDER AND DARTA
ggg? ; #FILL READ INTO BUFFER WITH ALL ONES
gggg ; #WRITE HERDER AND DATR IS LORDED
2S04 ; ¥NOW SAVE REGISTERS FOR COMPARISON ARFTER
2s0s :#WRITE HERDER AND DATR
esis
2507
2508
2509
2510
Sgié ; #TIME IS NOT CRITICAL
sgia ; #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE
2s1S : *COMPRRE _RLL REGISTERS
2S5l 015206 104027 18: ERROR 24 s WRITING HEADER AND DATA CRUSED
2517 CiSel0 000207 RTS PC : IMPROPER REGISTER CHANGE
2518 :GOOD DRTA GIVES WHART
2519 :SHOULD BE THERE
2520 ‘RECEIVED DATA GIVES WHAT
gggé :WAS THERE AFTER WRITE



CoRJJBO, RPOM.S.6 FCTNL CTRLR2 MACY1l 30(%046)
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A1l

glsele

015326
018332

018374
015376

018432

015546

10-NOV-77 11:2C

005737 004640
ool1421

000416

104052
N0Ce207

2%:

qs:

10%:

3%:

48

JOS

10-NOV-77 13:16 PRGE 61
HERDER COMPARE ERROR - RHER1 BIT #7 (HCE)

;#NOW A WRITE DATA WILL BE DONE ON SAME CYLINOER, SECTOR

! #TRACK

;#FILL WRITE FROM BUFFER WITH DRTA
; #WRITE DATR COMMAND IS LORDED
; #5AVE REGISTERS FOR COMPARISON AFTER WRITE DARTA

;#TIME IS NOT CRITICAL
: ¥NOW CHANGE REGISTERS TO EXPECTED VALUE

tsT JERH70 NING ON RH70
BEQ 9g xr NOT SKIP NEXT RH70 CODE
BR 108 .SKIP NEXT RH11 CODE

. #*COMPARE ALL REGISTERS
¢RROR 52 ;WRITE DATA ON NON EXISTANT SECTOR
RTS PC : CAUSED IMPROPER REGISTER CHANGE

TATTEMPTED WRITE WAS ON
:CYLINDER 0,SECTOR 1, TRACK O
:G00D DATA GIVES WHAY SHOULD BE THERE
'RECEIVED DATA GIVES WHAT WRS THERE
:AFTER COMMAND

s *READ HERDER AND DATA SECTOR 1, TRACK O, CYLINDER O
"sWILL BE ATTEMPTED
;#FILL WRITE FROM BUFFER WITH EXPECTED DRTR

;#FILL RERC INTO BUFFER WITH ALL ONES
:#FILL REGISTERS WITH READ HERDER AND DATA COMMAND

;: #SAVE REGISTERS FOR COMPARISON AFTER RERD
:#HEADER AND DATRA

;#TIME IS NOT CRITICAL
: #CHANGE SAVED REGISTERS TO EXPECTED VALUE

SEG 00E!l
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10-NOV=-77 13:16 PAGE &2
HERDER COMPARE ERROR - RHERI BIT #7 (MCE’

; #COMPARE REGISTERS BEFORE RERD HEADER RAND DATA
; #WITH AFTER

ERROR 31 ; REARD _HERDER AND DRTA WITH
RTS PC s FORCED HERDER COMPARE ERROR
; CAUSED ERROR
3800 EQER GIVES WHAT SHOULD
‘RECEIVED DATA GIVES WHAT
iWAS THERE AFTER RERD

: #*NOW COMPARE RERD DRTA
:#THE CCMMAND RERD ONLY 204 WORDS, 4 HERDER WORDS
; #AND 200 DATA WORDS

ERROR 34 ;DATA _READ FROM A FORCED
RTS PC : HERDER COMPARE ERROR IS
: INCORRECT
:GOOD DATA GIVES WHAT
: THE REQO HERDER AND DATA
: SHOULD HAVE RERD
;BAD DATA GIVES WHAT
:WAS IN BUFFER AFTER
: READ COMMAND

SEG 00ee
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MACYL1 39{%046) 10-NOV-77 13:16 PAGE 63

HERDER COMPARE ERROR - RHER! BIT 87 (HCE)

; #GET HERDS TO CYLINDER O

; #FILL REGISTERS FOR SERRCH
; ®SAVE REGISTERS FOR COMPARISON AFTER SERRCH

; ®CHANGE SAVED REGISTERS TO EXPECTED VALUE
; *COMPARE REGISTERS BEFORE SERRCH WITH AFTER SEARCH
18: ERROR 47 ; SEARCH TO A NON-EXISTANT

RTS PC ; SECTOR CAUSED IMPROPER
;REGISTER CHANGE
; GOOD DATA GIVES WHAT SHOULD
; BE THERE
;RECEIVED DRTA GIVES
;WHRT WARS THERE AFTER
; SEARCH

2%:

SEG DOe3
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017006
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10-NOV-77 11:20

104027
000297

104030
000207

11?7

18:

cs:
38:

4s:

MOS

10-NOV-77 13:16 PAGE &Y
RESTORE SECTOR 1 CYLINDER 1 TRACK 1
;#FILL WRITE FROM BUFFER WITH HERDER
;#FILL WRITE FROM BUFFER WITH DRTA
; #NOW R%ﬂb }NTO BUFFER HIL FI LED WITH SAME DATA
lQS WRITE FROM BUFF R SO RF ER A WRITE _COMPARRISONS
0 _MAKE S5SURE THQT WRITE OID NOT
lCHQNGE HRITE FROH BUFFER
; #NOW THE WRITE HERDER AND DATA COMMAND WILL BE FILLED

; #NOW SAVE REGISTERS FOR COMPARRISON AFTER WRITE HERDER AND DRTA

: #ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR = 760 MICRO SEC
; ®NOW CHANGE SAVED REGISTERS TO EXPECTED VARLUES
; ¥NOW COMPARE REGISTERS BEFORE WRITE HERDER AND DARTA
;#WITH REGISTERS AFTER COMMAND
ERROR 27 yWRITE HERDER AND DATA
RTS PC EQUSEE MPROPER REGISTER
GOO? DRTA GIVES WHAT SHOULD

E THERE
ECEIVED DATA GIVES WHART
HQS THERE RFTER COMMAND

; #NOW WRITE FROM BUFFER WILL BE CHECKED TO SEE THRT
;#NOTHER GOT CHANGED

ERROR 30 ;WRITE HERDER AND DATA
RTS : CHANGED WRITE FROM BUFFER

; #NOW A READ HERDER AND DRTA COMMAND WILL BE GIVEN

: #READ INTO BUFFER 1S FILLED WITH ONES

; #NOW FILL COMMAND

; #NOW SAVE REGISTERS FOR COMPARISON AFTER RERD HERDER RND DATA

; #CHERNGE SAVED REGISTERS TO EXPECTED VALUES

; #*COMPARE REGISTER BEFORE RERD HEADER AND DARTR
:#WITH REGISTERS AFTER COMMAND

SEG 20ed4
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CZRJJBO, RPO4/S/6 FCTNL CTRLR2 MACYLl 3? 1046) 10-NOV-77 13:16_ PAGE &S

CIRIIB.P1IL 10-NOV-77 11:20 RESTORE SECTOR ! CYLINDER 1 TRACK 1 SEG 00eS
2699
2700
e70i 017302 104031 Ss: ERROR 3l ;READ HERDER AND DATA CARUSED
2702 017304 000207 RTS PC : IMPROPER REGISTER CHANGE
2703 :GOOD DATA GIVES WHAT SHOULD
2704 :BE THERE
270S ‘RECEIVED DATA GIVES WHAT WAS
5;89 : THERE AFTER COMMAND
2708 ; #NOW REARD INTO BUFFER WILL BE CHECKED TO SEE
2709 :#THE READ WAS GOOD
2710
SZ{é 017306 6S:
2713 017324 104032 79%: ERROR 32 ;WRITE HEADER AND DRTA
e71l4 017326 000207 RTS PC :FOLLOWED BY R REGD HERDER
271S ‘AND DATA GAVE A READ ERROR
2716 ‘ERROR MAY BE IN READ OR WRITE
2717 017330 108:
2718
2719
2720
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CZRJJBO, RPOM S.6 FCTNL CTRLR2 MACY!1 30(1046; 10-NCV-?7 13:16 PRGE bb
CZRIIB.P11 10-NOV-77 [1:20 T17 RESTORE SECTOR I CYLINDER 1 TRACK 1 SEG 0066
2ral
8255
2724 . #CHECK THE DRIVE TYPE AND THEN FILL THE
S;as ' #WRITE FROM BUFFER WITH APPROPRIATE HEADER
2727 017350 00573“ 004636 15T 98RPO6  ;TEST FOR_RPGE DRIVE
2728 017354 OG1I411 BEQ 13 TREAT UNIT RS AN RPOY
szgg 'TREAT RS AN RPOB
'
g;gé 017376 000410 BR 6% :CONTINUE WITH SET UP
2733 017400 cS:
2734 017420 63: CONT INUE
5335 . #FILL WRITE FROM BUFFER'WITH DATA
2737
2738 : #THE DRIVE TYPE 1S CHECKED AND THE APPROPRIATE
5333 !#WRITE HEADER AND DATA COMMAND IS LORDED
2741
2742 017432 005737 004636 TST J8RPO6  ; TEST ron npos DRIVE
2743 017436 001412 BEG 3s TREART UNIT AS RPO4
2744 : TREAT UNIT RS RPO&
2745
2746
2747 017462 DOOM11 BR 4§ sCONTINUE WITH TESTING
2748 017464 3s:
2748 017506 4s: : CONTINUE
2752 - #NOW SAVE REGISTERS ron COMPARISON AFTER
2753 :#WRITE WEADER AND DAT
2754
2755
2756
2757
2758
2759
£7eg
g;gg ; #CHANGE THE SAVED REGISTERS TO EXPECTED VALUES
2764 . #AS EXCEPTION IS RSSERTED BEFORE RUN IS LATCHED
2765 ! #RHWC , RHBA, RHCS1 8 RHCS2 CANNQT BE PREDETERMINED -
S;Eg % THEY WILL' VARY DEPENDING ON GRTE DELAYS FOR DIFFERENT UNITS
2768 017566 017737 162400 008512 MOV SRHIWC , J8SAVERE  ; RHWC xs UNPREDICTQBLE
2769 :AS EXPLAINED ABOVE
2770 017574 017737 162374 004514 MOV JRHBA , J8SAVERE +2; RHBA IS UNPREDICTABLE
2771 ‘AS EXPLAINED RBOVE
2772 017602 017737 162370 004516 MOV JRHCS2, 98SAVERE +4: RMCS2 1S UNPREDICTRBLE
2773 -AS EXPLAINED ABOVE
2774 017610 017737 162364 004520 MOV JRHCS 1, JWSAVERE+b: RHCS]! 15 UNPREDICTABLE
2775 -AS EXPLAINED RBOVE

2776 017etd 0177237 162320 004524 MOY JRHDST, G.SQVERE+12 ;RHDST IS INDETERMINARTE
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CZRJJBO, RPO4-S.6 FCTNL CTRLR2 MACY1l 30(1046) _10-NOV-77 13:16 PAGE &7

CZR1IIB. P11 10-NOV-77 11:20 720 INVALID ADDRESS ERROR - RHERI - 'IAE’ SEG 0087

Srri 50 IT IS NOT CHECKED
ag?c PARE R TER ATTEMPT RITE W17

. #COMPA E W WITH
g?gg ;»Egnrsmgs 5?*? $TE§P? 5 WR1 5 §?H né' ERROR
2783
2784 81??04 104054 18: ERROR &4 :ATTEMPTED OPERATION WITH
278s 017706 000207 RTS PC ! INVALID ADDRESS CAUSED
2786 ;IHPROPER REGISTER CHANGE
gggg GOOD DATA GIVES WHAT SHOULD
789 QIT710 28: Sscsxvss DATA GIVES REGISTER
2790 !CONTENTS AFTER ATTEMPTED
3ra] 'WRITE HEADER AND DATA

2792
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CoRJJBO. RPOM S.6 FCTNL CTRLR2 MACYL1 30(1046) 10-NOV-?7 13:16 PAGE 68
CZR3JIB. P11 10-NOV-77 11:20 T20 INVALID ADDRESS ERROR - RHER1 - ’IAE’ SEG 0066
azga
'
g;es s %FILL WRITE FROM BUFFER WITH DATA
gigg ; #MRITE DATA COMMAND WILL BE FILLED
§333 : ¥SAVE REGISTERS FOR COMPARISON AFTER ATTEMPTED WRITE DATH
2801
2802
2803
2804
5382 : #CHANGE SAVED REGISTERS TO EXPECTED VRLUES
2807
2808
26809 : #AS EXCEPTION IS RSSERTED BEFORE RUN IS LATCHED
2810 : #RHWC , RHBR, RHCS1,RHCS2, CANNOT BE PEREDE TERMINED
Sgié "%THEY WILL ' VARY OEPENDING ON GATE DELAYS ON DIFFRENT UNITS
2813 020044 017737 162122 004512 MOV JRHWC , INSAVERE  ;RHWC IS UNPREDICTRBLE
2814 :RS EXPLAINED RBOVE
2815 020052 017737 162116 004514 MOV JRHBA, JWSAVERE+2-RHBA IS UNPREDICTABLE
2816 :AS EXPLAINED RBOVE
2817 020060 017737 162112 004516 MOV JRHCS2, J8SAVERE+%: RHCS2 1S UNPREDICTRBLE
2818 -AS EXPLAINED RBOVE
ggég 020066 017737 162106 004520 MOV JRHCS1 3OSQVERE+QA2HES1L5?NEBPREDIETQBLE
sggé 020114 017737 162064 004524 MOV ARHDST, 38SAVERE+12 ;RHDST IS INDETERMINARTE SC IT IS NOT CHECKED
2823
2824 : #COMPARE REGISTERS BEFORE ATTEMPTED WRITE DATA
eeag !#WITH AFTER ATTEMPT, IAE SHOULD BE SET
2827 D201e2 104054 18: ERROR 5S4 ;ATTEMPTED WRITE DATA
2808 020164 000207 RTS PC *WITH INVALID RDDRESS
2829 cqusso IMPROPER REGISTER
2630 : CHANGE
283] D20166 2s: :GO0D DATA GIVES WHAT
2832 *SHOULD BE THERE
2833 'RECEIVED DATA GIVES WHAT

2834 :WAS THERE AFTER RFTER RTTEMFT



CZRJJBO, RPO4.5-6 FCTNL CTRLR2 MACYI1l BOéiOHB)

CZRIIB. P11

020402
020410
020416
020424
020452

020520
020se2

020524

10-NOV-77 11:20

01?7737
0172737
0172737
017737
017737

104054
000267

161564
161560
161554
1615S0
161526

opusi2
004S1I4
004516
004520
0o4s2Y

19:

c%:

EOE

10-NQvV-77 13:16 PARGE

69
INVALID RDDRESS ERROR - RHER! (BIT #10,IRE SEG 00e9

; #GET THE HEADS TO CYLINDER 10

; #FILL READ INTO BUFFER WITH 125252
; #THE RERD HERDER AND DATA COMMAND IS FILLED
; #SAVE REGISTERS FOR COMPARISON AFTER ATTEMPTEC RERD

; MCHANGE SAVED REGISTERS TO EXPECTED VALUES

: #RS EXCEPTION IS RSSERTED BEFORE RUN IS LATCHED
: ¥RHWC , RHBA, RHCS1, RHCS2, CANNOT BE PEREDE TERMINED
:#THEY WILL VARY OEPENDING ON GARTE DELAYS ON DIFFRENT UNITS

MOV SRHWC , J8SAVERE

MOV JRHBA, J¥SAVERE +2
MOV JRHCS2, I8SAVERE +4
MOV JRHCS1, JWSAVERE+6
MOV SRHDST, I8SAVERE+12

;RHWC 1S UNPREDICTABLE

:AS EXPLAINED ABOVE

RHBA IS UNPREDICTABLE

:AS EXPLAINED ABOVE

iRHCS2 IS UNPREDICTRBLE

;AS EXPLAINED ABOVE

:RHCS1 IS UNPREDICTABLE

:AS EXPLAINED ABOVE

'RHDST IS INDETERMINATE SO IT IS NOT CHECKED

; *COMPRRE REGISTERS BEFORE ATTEMPTED RERD HERDER
: #AND DATA WITH AFTER ATTEMPTED READ

ERROR 54 ;ATTEMPTED RERD HEARDER
RTS PC :AND DATA WITH INVALID
: ADDRESS CRUSED IMPROPER
:REGISTER CHANGE
;GOOD DATA GIVES WHAT
:SHOULD BE THERE
:RECEIVED DATA GIVES
REGISTER CONTENTS
‘AFTER ATTEMPTED

: READ
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C-RJJBO, RPON.S.6 FCTNL CTRLR2 MACY1l 30(1046) _10-NOV-77 13:16 PAGE 70
CZRIJB. P11 10-NOV-77 11:20 T22 INVALID ADDRESS ERROR RHER! -BIT 810 SEG 0070
2889
2890
gggé ;#FILL RERD INTO BUFFER WITH l25eS2
sgga : #THE RERD HEADER AND DARTR COMMAND IS FILLED
gggg : #SAVE REGISTERS FOR COMPARISON RFTER RTTEMPTED REARD
2897
2898
2899
2900
2901 #CHANGE SAVED REGISTERS TO EXPECTED VALUES
sggg 020700 017737 161300 004524 hOV JRHDST, d8SAVERE+12;RHDST 1S UNPREDICTABLE
2904 ; #®COMPRRE REGISTERS BEFORE RTTEMPTED RERD
gggg :#DATA WITH AFTER ATTEMPTED RERD DATA
2907 020766 104054 1%: ERROR  SM ;ATTEMPTED RERD
es08 020770 000207 RTS PC ;DATA WITH INVALID
2909 : ADDRESS CAUSED IMPROPER
2910 sREGISTER CHANGE
2911 :GOOD DATA GIVES WHAT
2912 : SHOULD BE THERE
2913 :RECEIVED DATA GIVES
2914 ;REGISTERS CONTENTS
291S :AFTER ATTEMPTED
2916 :RERD
2917 020772 2s:
29le



JJBO RPO4.S.6

B.P11

Qeleee
Oeleee

Cel2%0

GOb

CTNL CTRLRZ MACYll 30(1046) _10-NOV-77 13:1t PAGE 71
v-77 11:20 T23 INVALID RDDRESS ERROR - RHER! (BIT 810)IAE

F
10-NO
;#FILL WRITE FROM BUFFER WITH HERDER
;#FILL WRITE FROM BUFFER WITH DRTA

;#THE FIRST WRITE OPERATION IS DONE
:#F ILL WRITE HEADER AND DATA COMMAND

: *CHECK THE DRIVE TYPE AND DO THE
. #APPROPRIATE SECOND WRITE OPERATION

;#FILL WRITE FROM BUFFER WITH HERDER

#RPO6 ;TEST FOR_RPOE DRIVE

SS ; TREAT DRIVE AS AN RPO4
: TREAT AS AN RPOB

:CONTINUE WITH THE SECOND WRITE

00S73” 0C4636 TST d
001411 BEQ 1

000410 BR 169%

—

cs:

X ¥ ;CONTINUE WRITE
;#FILL WRITE FROM BUFFER WITH DATA - B512S5
;:#CHECK THE DRIVE TYPE AND
!FILL WRITE FROM BUFFER WITH RPPROPRIATE NEXT HERDER
;#THIS IS NON EXISTANT HEADER AND SHOULD NOT BE WRITTEN
!SINCE *AOE’ SHOULD INHIBIT THE WRITE OPERATION

005737 004636 TST 98RP06 ;TEST FOR_RPUG DRIVE
00141l BEG 178 ; TREAT UNIT RS AN RPO4
: TRERT RS AN RPOB

000410 BR 188 s CONTINUE WITH TEST

188: s CONTINUE
.#FILL WRITE FROM BUFFER’'WITH DATA FOR NEXT SECTOR

:#CHECK THE DRIVE TYPE AND DC THE APPROPRIATE
:#FILL WRITE HERDER AND DATA COMMAND

SEG 0C71



HOB

C2RJJBO, RPOM. 5.6 FCTNL CTRLR2 MACYIl 30(1046) 10-NOV-?7 13:16 PRGE 72

CZRJJIB.P11 10-NOQV-77 11:20 Teu ADDRESS OVERFLOW ERROR - RHER! (BIT#S) ROE SEG 0072
5393 021304 005737 CO4636 TST AsRPO6 :TEST FOR RPOG DRIVE
2977 021310 001412 BEQ 7% ;TREQT UNIT AS AN RPQM
gggg :TREAT UNIT RS AN RPOG
rd
980 021334 00041l BR 8%
2981 021336 7%:
gggg 021360 8%:
gggg . #SAVE REGISTERS FOR COMPRRISON AFTER WIRTE HERDER AND CRTA
2986
2987
2988
2909
Sgg? . *CHANGE SAVED REGISTERS TO EXPECTED VALUES
Sggg - #CHECK DEVICE TYPE BEFORE SETTING UP °RHCA® & "RHCC’
2499+ (021562 005737 004636 TS7T asRPOE : TEST FOR Rpos DRIVE
2995 02156k 0014]1 BEG 9% TRERT AS RPOM4
gggg : TREAT AS RPO6
2998 021£10 000410 BR 108 :CONTINUE WITH TEST
2999 O02l6le 9%
388? 021632 10%: :CONTINUE WITH TEST
gggg 021632 017737 160346 004524 MOV JRHDST, 98SAVERE+12 ;RHDST IS UNPREDICTABLE
388% : #COMPARE REGISTERS BEFORE WRITE HERDER AND DATA WITH AFTER
3008 02165 1040%S 18: ERROR &S :WRITING HERDER AND DATAR WITH
3009 D2l&eld 000207 RTS PC 'EXPECTED ADDRESS GVERFLOW ERFOF
2010 EﬂHEEE IMPROPER REGISTER

: GOOD EETQ GIVES WHAT SHOULD

EECEIVEE DATA GIVES WHRT
'WAS THERE AFTER WRITE
HEADER AND DATA

L Nl ]
~JrnN LW



0, RPO4.S.6 FCTNL CTRLRZ MACY1l 30é1046)

Pl

D21662

021666
02i672

021714
021716
021736

022000
022004

022030
022032
02e0s4

Oc2z30
O22234

022246
022280
0ce22e0

10-NOV-77 11:20

005737 004636
001411

000410

D0S737 004€36
001412

000411

005737 004636
ociN0s

000404

c%:

>— e

10-NOV-

106

-77_13:16__PAGE 73
ADDRESS OVERFLOW ERROR - RHERL1 (BIT#3) AOE

; #NOW PREPARE T0 DO R READ HEADER AND DATA
' #(THE FIRST READ CPERATION)

; #CHECK THE DRIVE TYPE AND

FILL
:#WRITE FROM BUFFER WITH APPROPRIRTE EXPECTED MERDER

TST
BEQ

BR

J8RPOB
198

20$

; TEST FOR RPO& DRIVE
TREAT UNIT RS AN RPOY4
: TREAT AS AN RPO6

;CONTINUE WITH TEST

; CONTINUE

:#FILL WRITE FROM BUFFER WITH EXPECTED DRTA

-#FILL WRITE FROM BUFFER WITH 377 FROM WORDS 26l TO 266

; #CLEAR RERD INTO BUFFER

- #CHECK THE DRIVE TYPE AND DO THE APPROPRIARTE
:#FILL READ HERDER AND DATA COMMAND

TST
BEG

BR

J#RPO6
118

1298

; TEST FOR RPO& DRIVE
TREAT UNIT AS AN RPOM
:TREAT UNIT RS AN RPOB
: CONTINUE

;CONTINUE WITH TESTING

; #SAVE REGISTERS FOR _COMPARISON AFTER
:#READ HEADER AND DATR

SAVED REGISTERS TO EXPECTED VALUES

: #CHECK DRIVE TYPE BEFORE SETTING UP ’RHCR’

; #*CHANGE

TST J8RPOB
BEG 139

BR 14%

; TEST FOR RPOB DRIVE
TREAY UNIT AS AN RPOY
:TREAT UNIT AS AN RPO&
* CONTINUE

;CONTINUE WITH TEST

SEG 0072



CZRJJIBO, RPO4.S-6 FCTNL CTRLR2 MACYLl 30é1045)

CZRIJB.PILI

3074
307S
3076
3077

022266

Oeedle
022314

022316

022334
022336

10-NOV-77 11:20

017737

104055
000207

-

104056
000207

187712 004Se4

39%:

4$:
£§:

6%:

JOb

10-NOV-7?7 13:16_ PAGE 74
RADDRESS OVERFLOW ERROR - RHER1 (BIT#9) AOE

MOV JRHDST, 98SAVERE+12 ;RHDST IS UNPREDICTARBLE

; #COMPARE REGISTERS BEFORE RERD HERDER RAND DATA WITH
i #REGISTERS AFTEP COMMAND

ERROR 5§ ;READING HERDER AND DATA WITH
RTS PC ;EXPECTED ADDRESS OVERFLOW
:ERROR_CAUSED IMPROPER
REGISTER CHANGE
8800 ERER GIVES WHAT SHOULD

:RECEIVED DATR GIVES WHAT
:WAS THERE AFTER COMMAND

; ®NOW COMPARE THE DRTA RERD

ERROR  S& ;DATA RERD WITH AN EXPECTED
RTS PC :ADDRESS OVERFLOW ERROR
;IS INCORREC
;WORD NO 1 TO 260 SHOULD
:BE_READ CORRECTLY
:WORD NO 261 TO 266 SHOULD
iNOT CHANGE DUE TO THE RERD

SEG 3074



KOb
PAGE

; RDCRESS OVER FLOW ERROR
; CRUSED IMPROPER REGISTER
; CHANGE

; GOOD DATA GIVES WHAT

; SHOULD BE THERE
;RECEIVED DRTR GIVES WHAT
; RS THERE RFTER RERD

; HERDER RND DRTA

; IF HERDER COMPARE ERROR
; 1S FOUND AND THE DRTA
;ERROR GIVES THE NEW

; HERDER TO

;CYLINDER 63371457 (OCTAL)
: THEN "AOE’ OVER FLOWED

CZRJJBO, RPOY4-5.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-7?7 13:16 PAGE 7S
CZRIJB. P11 10-NOV-77 11:20 Teu ADDRESS OVERFLOW ERROR - RHER! (BIT#S) ROE SEG 007¢S

3102

3103 ; ¥NOW PREPARE TO READ CYLINDER O, SECTOR O, TRACK O

3104 :#T0 SEE THAT NOTHING GOT WRITTEN ON THERE

3{8% i#WITH THE ADDRESS OVER FLOW BIT SET (ROE)

gigg ; #FILL WRITE FROM BUFFER WITH EXPECTED HERDER

3}?3 ;#F ILL RERD INTO BUFFER WITH 377

3111

giig ;#FILL COMMAND FOR READ HEADER AND DATA

giig ; #SAVE REGISTERS FOR COMPARISON AFTER REAN

3116

3117

3118

giég ; #8CHANGE REGISTERS TO EXPECTED VALUE

gi%é 022546 ST22R: ;COMPARE REGISTER BEFORE READ WITH AFTER

3123 022564 104031 4§ ERROR 31 ; READ HEADER AND DATA ON

3124 022566 000207 RTS PC ;CYLINDER 0, SECTOR O

g 2s :TRACK O AFYER A FORCED

3

3

; INTO HERE
; #®*COMPARE DATR/RERD
022570 18:
022606 104032 es: ERROR 32 ; RERD HERDER AND_DATR
022610 000207 RTS PC ;ON CYLINDER O, TRACK O

SECTOR O AFTER R FORCED
"AOE’ ERROR CRUSED
N ERROR

[F FIRST WORD IS
1063311457 (OCTAL) THEN
‘ROE’ OVER FLOWED INTO HERE
g226le 3s:

N LRr Bb® GT I Elorun DB b IR LR BBE YR
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r,. RPOM-5.6 FCTNL CTRLR2 MACYLl 30(1045)
Pl 10-NOV-77 11:20

LOG

10-NOV-77 13:1b_  PRGE 76
RDDRESS OVERFLOW ERROR - RHERL (BITw9, ACE

;#FIRST WRITE HEADER AND DATA CYLINDER O, TRACK O, SECTCR O
:#FILL WRITE FROM BUFFER WITH HERDER

;#FILL WRITE FROM BUFFER WITH DATA
; #FILL COMMAND

SEG 0076



MOG6

CoRJJBO., RPOM.5.& FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-?7 13:16 PAGE 77
CZRIJIB.PILIL 10-NOV-77 11:20 125 FORMAT ERROR - RHER1 (BIT #4)FMT SEG 0077

W
[
-

[

MMM~ I NI )

; #NOW PREPRRE TO WRITE WITH WRONG FORMART
;#FILL WRITE FROM BUFFER
;#FILL WRITE DRTR COMMAND

; ®SAVE R GI%TERS FOR COMPARISON AFTER ATTEMPTED WRITE DATA
txWITH WRONG FORMA

— OO U LW

-;gunncs snv;o REGISTERS 70O Sxpzcr D VALUE
ts J8RKH?0 :RH7

023074 (CCS737 004640 CONTROLLER ?

023100 001411 BEG 73 ; IF NOT, SKIP NEXT RH7Z0 CODE
Oe3lee 000410 BR 8s ;SKIP NEXT RH11 COUE

023124 7%:

Je31i4d 8s:

Pt P Pt s Pt Pt P P Prnm e o Pt s Pt Pt Pt Pt Pt P Pt P Pt Pt Pt Pt P s P

BEBSRRLSV2ETRURAEER

: *COMPARE REGISTERS BEFORE WRITE DATA WITH AFTER ATTEMPY
18: ERROR 57 ;ATTEMPTING TO WRITE DATA
RTS PC

'(‘.;,k;u W W W W W W W W W W W W WWw W W WWiow

01 023312 10940%7
3202 0232314 000207 ‘WITH WRONG FORMAT BIT CAUSED
3203 ;IHPROPSR RE?IETER CHANGE
3204 1G00D DATAR GIVES WHAT SHOULD
3205 :BE THERE
3206 ‘RECEIVED DATAR GIVES WHART WAS
gggg : THERE AFTER ATTEMPTED WRITE
3209 . #NOW PREPARE TO RERD WITH CORRECT FORMAT TO CHECK
3210 :#THAT NOTHING GOT WRITTEN
3211 0e33!e 2%:
3§i3 . #FILL WRITE FROM BUFFER WITH EXPECTED DARTR
ggig . #FILL READ INTO BUFFER WITH 125252
3519 .#FILL COMMAND TO RERD DRTA
35{% . #SAVE REGISTERS FOR COMPARISON AFTER NORMAL RERD
3220
3221
3222
3223
gggg : #CHANGE SAYED REGISTERS TO EXPECTED VALUE

-



CZR]JJBO, RPOM.5-6 FCTNL CTRLRE MARCYIL 30(1046)
CZRJ 125

3227
3228
32e9
3230
3231
3232
3233
3234
3235
3236
3237

JB.

A1l

023540
02354e

023544

023562
023SeH4

023566

10-NOV-77 11:20

104034
000207

38:

4S:
gs:

63:

NO&

10-NOV-77 13:16_ PRGE 78
FORMAT ERROR - RHERL (BIT #4)FMT

; *COMPARE REGISTERS BEFORE RERD WITH RFTER

ERROR 33 ;RERD DATA RFTER AN

RTS PC *RTTEMPTED WRITE WITH WRONG
: IMPROPER REGISTER CHANGE
:FORMAT CAU

USED
: GOOD ERTR GIVES WHAT SHOULD

;BE THERE
:RECEIVED DATR GIVES WHAT
:WAS THERE AFTER RERD

: #COMPARE DATA READ AFTER ATTEMPTED WRITE WITH
: ¥RONG FORMAT BIT

ERROR 34 :DATR REARD AFTER AN ATTEMPT
RTS PC 170 WRITE WITH WRONG FORMAT
:WAS INCORRECT

SEQ 0078
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CZRIIBO, RPOMY.-S5.6 FCTNL CTRLRZ2 MACYL1 30(1046) 10-NOV-77 13:1b_PAGE 79
CZrRIYB. P11 10-NOV-77 11:20 T26 FORMRT ERRCR - RHER1 (BIT s4)FMY SEG 0079
3250
3251 ;#FILL WRITE FROM BUFFER WITH 107070
ggéa ;#FILL RERD INTO BUFFER KITH 107070
gggg ;#FILL COMMAND TO RERD WITH WRONG FORMAT
ggS? ; #SAVE REGISTERS FOR COMPARARISON RFTER RERD
3259
3260
3261
3262
ggga ; #CHANGE SAVED REGISTERS TO EXPECTED VALUE
3265
=
4
gggg ; #*COMPARE REGISTERS BEFORE WRITE DRTR WITH AFTER ATTEMPT
3270 024066 104057 is: ERROR 57 RTTEHPTING TO RERD DATA
3271 024070 000207 RTS PC WITH WRONG FORMAT BIT CRUSED
327 IHPROPER REGISTER CHANGE
3273 :GOOD DATA GIVES WHAT SHOULD BE
3274 : THERE
3275 :RECEIVED DATA GIVES WHRT WAS THERE
gs;% ;AFTER READ DATA
3278 ; ®COMPRRE RERD INTO BUFFER TO CHECK THART NOTHING WAS RERD
gsgg 024072 2s:
3281 Q24110 J10O4G34 38: ERRCR 34 ;RTTEMPT TO RERD
3282 0Ogd4lle 006207 RTS PC SWITH WRONG FORMAT BIT
3283 iCHANGED RERAD INTO BUFFER
3284 ;GOOD DATA GIVES WHRT SHOULD
3285 ;BE_THERE
328t ;BAD DATA GIVES WHAT WAS
3287  THERE AFTER READ DATA
3288
3289 02414 4S$:



ca7

C2RJJBO. RPOM.5.6 FCTNL CTRLR2 MACYLl 25(1046) 10-NOV-77 b Pncs 80
CZRIJB. P11 10-NOV-77 11:20 T26 FORMAT ERROR C'RHERL (BIT sMOFMT SEG 008G
329]
3292 024134 012737 002200 004650 MOV SRHCS], 98TMPO  ;FIRST REGISTER TO BE_TESTED
gsga go4142 012737 000007 004656 MOV 87, I8 THPS !NUMBER OF REGISTERS TO BE TZSTED
3235 :pnepnng T0 WRITE HEQESR AND DARTA CYLINDER 1, TRACK 0, SECTOR O
gggg '#FILL WRITE FROM BUFFER WITH HERDER
3298 024150 gT22:
3299
3300 . #FILL WRITe FROM AUFFER WITH DATA
3301 ‘#FILL COMMAND
3302
3303
3304
3305
%38? : #TIME IS NOT IMPORTANT
338% . ¥HOW BRING THE HERDS TO CYLINDER O
3310
3311
3312
3313
3314
33{2 . #PREPRRE FOR ~# RERD DATA
ggig ;#FILL WRITE FROM BUFFER WITH EXPECTED DATA FROM RERD
3319 - #FILL READ INTO BUFFER WITH DATA OTHER THAN WHAT IS EXPECTED
gggg '¥FILL RERD DATA COMMAND
3322 : #SAVE REGISTERS FOR COMPRRISON AFTER ATTEMPTED WRITE
gggg !#INTO A REGISTER WHILE THE READ IS GOING ON
3325
3355
3328 024500 013700 004650 MOV 28TMPO,R :SET UP RO FOR WRITE
3329 024504 012730 002006 MOV #BITI!? élra-alTxo 3(ROY+ :ATTEMPT TO WRITE INTO
3330 'REGISTERS cunrn IMPLIED SEEK
gé 024510 010037 004650 MOV RO, 38 TMPO :SAVE OFF
3333 ; #NOW RHP xs SET BUT THE COMPLETION OF RERD MUST BE
3334  #WAITED
333¢
3336
gggz : ¥CHANGE SAVED REGISTERS TO EXPECTED VALUE
3333 . ¥COMPARE REGISTERS BEFQRE READ DATA WITH REGISTERS
gg:? ' #GF TER READ AND ATTEMPTED MODIFICATION OF REGISTER
3342 0246bb zs:
3343 024670 013700 DO46SO MOV 28TMPO, RO sGET nscasvsn BEEING MODIFYED + 2 POINTER
3344 024674 014037 001122 MY S(RO;,9s$BDADR :GET ADDRESS OF REGISTER BEING MODIFYED
3345 024700 10D4OEC ERROR &0 arrznpr:nc T0 MODIFY REGISTER
3346 De470N4 000207 RTS PC !DURING A READ COMMAND CARUSED



C;E}Jgﬂ RPO4.S-'6 FCTNL CTRLR2 MACY1l 30(1046)

C

A1l

024706

024722
024724

024726
024732
024740

10-NOV-77 11:20

104034
000207

005337
001002
000137

004656
024150

3%:
4$:

S723:

19:

D07

10-NQV-77 13:16__PAGE Bl
REGISTER MODIFICRTION REFUSED -~ RHERI(BIT #2),RMR

; IMPROPER REGISTER CHANGE
:GOOD DATA GIVES WHAT SHOULD

:BE THERE
RECEIVED DATA GIVES WHAT WAS
 THERE AFTER RERD

; #COMPARE DATA READ

ERROR 34 ;DATA READ WITH AN ATTEMPTED
RTS PC :MODIFICATION OF REGISTER

: JURING RERD CAUSED ERROR
DEC JaTMPS : COUNT DONN
BNE 13 iBRANCH IF 7 NOT DONE
JmpP ansT22 :JUMP TO BEGINING OF TEST

SEG 00el
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CZRIIBO, RPOM.§-6 FCTNL CTRLRZ MACY1l 30(1046) 10-NOV-77 13:1k PAGE 82
CZRIIB. P11 10-NOV-77 11:80 730 REGISTER MODIFICATION REFUSED - RHERL (BIT #2),'RMR' SEG 0082
3362
3363 0P47eM 012737 002200 004650 MOV SRHCS1,28TMPO  ;FILL REGISTER TO BE MODIFIED
334 024772 012737 000007 004656 MOV 87, 98 THPS “NUMBER OF REGISTERS TG BE TESTED
gggg : #PREPRRE TO WRITE HERDER AND DATA
4

3368 025000 SToY:
=

/
3371 ;#FILL WRITE FROM BUFFER WITH HEADER
ggéa . #FILL WRITE FROM BUFFER WITH DATA

rd
3305 :%FILL WRITE FROM BUFFER WITH NEXT SECTOR HERDER

'
3377 ;¥FILL WRITE FROM BUFFER WITH WITH NEXT SECTOR DATA

'd
337 : ¥NOW THE WRITE HERDER AND DATA COMMAND WILL BE FILLED
3381
3365
3384 - %ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR=760 MICRO SEC
3388 . #NOW PREPARE FOR THE WRITE DATA COMMAND
3388 . #FILL WRITE FROM BUFFER WITH 256 OF 2000 AND 4 OF 2001
3390 . #FILL WRITE DRTA COMMAND
3393 . ¥SAVE REGISTERS FOR COMPARISON AFTER ATTEMPTED
3394 ' *REGISTER MODIFICATION DURING & WRITE DATA
3395
=
3398 025274 013700 004650 MOV 8 TMPO .SET RO TO REG ADDRESS
3399 (025300 012730 002002 MOV 88IT1¢ 61110 2(RO)+ }ATTEMPT T0 WRITE INTO A REGISTER
3400 }DURING WRITE DAT
3431 025304 010037 004650 MOV RO, a8TMPO !SAVE OFF NEW REG P aDDRESS
3403 . #NOW RMR MUST BE SET BUT THE COMPLETION OF
3404 !#WRITE DATA MUST BE WAITED ON
IH0e
3407 : *CHANGE SAVED REGISTERS 10 EXPECTED VALUE
3409 - #COMPARE REGISTERS BEFORE WRITE DATA WITH REGISTERS
3410 ! %AFTER WRITE AND ATTEMPTED MODIFICATION OF REGISTER
3412 QE5462 2% :
3413 02E464 013700 OO46E0 MOV 28TMPO, RO ;GET REGISTER BEEING MODIFYED + 2 POINTER
3414 (028470 014037 001122 MOV ~(RO), 9#$BDADR :GET ADORESS OF REGISTER BEING MODIFYED
J41E  02547% 104060 ERROR B0 IATTEMPTING TO MODIFY REGISTER
341 025500 000207 FTS PC !DURING A WRITE COMMAND CAUSED
3417 ! IMPROPER REGISTER GIVES WHAT SHOULD



0, RP0OM.S
Pl

025502

026014
026020
026026

S-& FCINL CTRLR2 MACY!I 305604&) 10-NQV-77

10-NOV-77 11:20

104033
000207

104034
000207

005337 004656
001002
000137 025000

FO7

PAGE 83
TION REFUSED - RHER1 (BIT #2),'RMR’
GOO? DATA GIVES WHAT SHOULD

; BE THERE
iRECEIVED DATR GIVES WHRT WRS
: THERE AFTER REFD

3:
F

16
ICA

1
REGISTER MODI

3% ; #CLERR ALL ERROR FLAGS

;#FILL WRITE FROM BUFFER WITH EXPECTED DATA
; #NOW THE RERD DRYR COMMAND WILL BE FILLED
; #NOW SAVE REGISTERS FOR COMPRARISON RFTER READ DATA COMMAND

; #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

; *NOW COMPARE REGISTERS BEFORE READ DARTR WITH
: #AFTER COMMAND

4$: ERROR 33 ;RERD DATR CAUSED IMPROPER REGISTER
PC ; CHANGE

RTS
:GOOD DATA GIVES WHAT SHOULD BE THERE
:RECEIVED DATA GIVES WHAT _WAS THERE AFTER COMMAND
; ®NOW RERD INTO BUFFER NILL BE CHECKED TO SEE THAT READ

: #WAS GOOD
cs:
6S: ERROR 34 :READ DATAR ERROR AFTER A WRITE DATA

RTS PC NITH REGISTER MODIFICARTION

WITHIN THE WRITE DATA

*IF ALL 7 REGISTERS NOT' COHPLETE THEN REPERT

sT28:  DEC JaTMPS s COUNT ooun
BNE 18 !BRANCH IF 7 NOT DONE

18: JMP STo4 :JUMP TO BEGINING OF TEST

SEG Q0e3
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cZRJJBO, RPOM S.6 FCTNL CTRLR2 MACYI1l 30(1046) 10-NOV-77 13:16 RAGE 84
CZRJJB P11l 10-NOV-77 11:20 T30 REGISTER MODIFICQTION REFUSED - RHER] (BIT %2, 'RMR’ SEG D08+
3457
458
3459 ;#FILL WRITE FROM BUFFER WITH EXPECTED DATH
3460 :#FILL READ INTM BUFFER WITH ALL ONES
3461 : #NOW THE READ DATA COMMAND WILL BE FILLED
gzgs : #NOW SAVE REGISTERS FOR COMPRARISON AFTER READ DATA COMMAND
3464
3465
e
4
3468 026172 012777 17?777 154016 MOV #-1, dRHRAS ;WRITE INTO RHRS THIS SHOULD
3469 :NOT SET R
3470
33;é ; #TIME IS NOT IMPORTANT
3333 : #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES
347S ; #NOW COMPARE REGISTERS BEFORE READ DATA WITH
33?5 lnFTER COMMAND
3478 0c6350 104033 18: ERROR 33 ;RERD DATA CAUSED IMPROPER REGISTER
3479 Q026352 000207 RTS PC CHR GE
3480 GOOD DATA GIVES WHRT SHOULD BE THERE
3481 ‘RECEIVED DRTR GIVES WHAT WAS THERE AFTER COMMANC
3482 ; *NOW READ INTO BUFFER WILL BE CHECKED TO SEE THAT RERD
3483 !NRS GOOD
g:gg 026354 29:
3486 026372 104034 3%: ERROR 34 ;READ URTA ERROR AFTER WRITING INTO
g:gg 026379 000207 RTS PC RHQS DURING RERD

3489 026376 48:
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CIRJJIBO, RPOM S & FCTNL CTRLR2 MRCY11l 30(1046) 10-NOV-77 13:16 PAGE 8S

CoRJJIB.PLL 10-NOV-77 11:20 T31 REGISTER MODIFICATION REFUSED - RHER! (BIT s2)RMR SEG 00es
3:90
4 41 7 “You 8
g gé 026416 00S737 004640 TST a8RH70 :RH70 CONTROLLER ?
3493 (Oeb422 001402 BEQ 308 SKIP NEXT IF NOT =1
g:gg 026430 30%:
g:gé : *GENERRTE ILLEGAL FUNCTION
s
999 docaal 913700 Q08309 s 60 SFLTABL.RO okl BGIRTER T "“"Ea%hh‘ﬁé%?“’é%&égﬂos
Y 1 : ]
S 83 440 815788 888851 MOV y Bg SSUN 2 (17 GOOD FUNCTIONS
3S01 02644N 023720 001200 cs: CMP J!STHPI (RD)+ XS THIS R LEGRL FUNCTION
35 gsgqgg ggéggﬂ BNE 32 BRQNCH SF NOT &
35 o] 7 000002 001200 ADD ,888$TMP1 HRKE RANOT FUNCT ON
3504 026460 000765 BR 18 GET REARDY TO TEST NEW FUNCTION
3S0S 02b4b2 00S30S 39 DEC RS NOT LEGA 59 DE?RSHENT COUNTER
3506 0Ocb464 001367 BNE =4 3 BRQNCH I
3IS07 02646 (032737 000100 001e00 BIT 8100, d88TMP1 QLL BITS UP YO BI1T &S COMPRRED”?
3508 026474 001001 BNE 208 BRQNCH OUT IF DONE
3509 026476 (000402 BR 19% BRQNCH TO CONTINUE
3S10 026500 000137 027224 20%: JHpP as’$ DONE
3S11 026504 013737 001200 002364 19%: MOV JaSTMP] alILLEGL AN ILLEGRAL FUNCTION IS FOUND
ggig 0eeSle 062737 000002 001200 RADD e, dns7T The | CET READY FOR NEW FUNCTION NEXT TI™ME
3514 :#ILLEGAL FUNCTION HRS BEEN FOUND
351§ iIT IS IN "ILLEGL’
3%%9 02eSeC 012737 0eesees 001110 ﬁOV ¥4, JHSLPERR : ERROR RETURN POINT
3518 : #SAVE REGISTERS FOR COMPARISON AFTER GO
3519 0ecb5ee 4$:
3520 026532 005077 153434 CLR SRHWC ;CLEAR WORD COUNT
3521 026536 00S077 183432 CLR JRHBAR CLERR B8U ER E
3522 0ees42 023727 002364 0000s0 CMP osILLEGL, 850 50 AND HIGH UNCTIONS ARE DRTR
3523 FUNCTIONS WHICH WILL SET MXF AND TRE
3524 026550 103014 BHIS 139 BRQNCH IF ILLEGL IS HIGHER THAN EC
ggsg 026sse 012737 100000 027128 MOV #SC,anli1%+12 EﬁtEC;EDnggggE OF RHCS! SHOULD HQVE
gégg 026560 005037 027150 CLR ani28+l2 gé?ECLED BQLUE OF RHCSZ SHOULD HRVE
3529 26564 005037 027154 CLR an12%+16 NO BiTS 70 BE CLERRED IN RHCSZ
3€30 026570 80%037 8271?4 CLR Ju15%+ RH A SH Utg E
3531 02bS74 037 e7 CLR J81b6S+ CL AR SAY HWC
3532 026800 ar N8 BRQNCH
3533 026602 022737 000064 002364 13%: CMP 064 S8ILLEGL IS FUNCTION b4
3534 822210 80%939 BNE 2 RANCH NOT
3S 12 1 140000 027126 MOV IS ' TRE 3!115412 AVE RHCSl SHOULD HAVE SC AND TRE
£ g aigy oger snbi  ne mmalE RS SRER M TR
]
3538 856234 8157 7 881588 8 71580 MOV CHXE SR SIISS+12 RHCSE SHOULD HARVE MXF AND OR
3539 026642 012737 000100 027154 MOV QIR au1é5+15 ;RHCS2 SHOULD HAVE IR CLERRED
3540 026650 DO04S4 BR 4s BRQNC
241 026658 022737 000066 002364 17%: CMP lbb asILLEGL IS FUNCTION &b
3542 0266k 001030 BNE 85 BRQNCH IF NOT
3643 (Q2ebE2 012777 \7?7672 153302 MOV #-70. ,dRHUWC ; MOVE 70 INTO RHLC
3C44 0@6&70 012777 002370 153276 MOV INRFROH ARHBA sFILL RHBA WITH WRFRIM
3E4E  DFEE7?E 012727 140000 0Q271ce MOV #SC!TRE, Dlll$+12 SAVED RHCS!



<RJJBO, RPOM S
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3546
3547
3548
3549
3550
35651
3552
3553
3554
355S
3556
3557

026704

027002

027026
027032
027036

o0

n
NN
——
W
(@ o

o000
oo
NN
oNw
oomoe

027214
02721é

027220
027224

027224

083737

000137

002364

026434

MRCY11l 30(1046)
T32

027164
027174
027150

027154

027126

027150

004520

18%:

185

118:

[T
oumny
VAR

c§:

~on
O e»

—

107

10-NOV-77 13:16_ PRGE 8b
ILLEGQL FUNCTION RHER1 - (BIT #0,1ILF)

MOV SWRFROM- <bb. #2) , 158+6: RHBA
MOV -4 16846 :SAVED RHWC

MOV aMxF I 0R acxas+1a . SAVED RHCS2

CLR onl12$+1b HCS2

ESV aIg S 8128+16 SHCSEHSHOULD MAVE IR CLERRED

CLR IRHWC CLERR RHNC

CLR JRHBA LEAR RHBA

MOV #5C! TRE, aozxs+1a RHCS]1 SHOULD HAVE SC AND TRE

CLR J8158+6’ : RHBA

CLR J8168+6 s RHIWC

MOV sMXF, a#128+12  RHCS2

CLR Anlz2d+16 :RHCS2

MOV 8ILLEGL,-(SP) :GET ILLEGAL FUNCTION

BIS 8GO' IE, (5P) : INCLUDE IE AND GO

MOV (SP)+, dR1 !GO TO RHCS1 WITH ILLEGAL FUNCTION

: *CHANGE SAVED REGISTERS TO EXPECTED VALUE
: #RHCS1 WILL HMAVE SC AND TRE RADOED IF FUNCTION IS GREATER THAM SO
BIS J8ILLEGL,d8SAVERE+b; INCLUDE ILLEGAL FUNCTION

; #®RHCS2 WILL HAVE NOTHINCIRDSEBS%F FUNCTION IS LESS THRN SO

- ¥NOW COMPARE REGISTERS AFTER GIVING AN ILLEGAL COMMAND

ERROR 51 sGIVING ILLEGAL FUNCTION CRUSED
RTS PC : IMPROPER REGISTER CHANGE
:GOOD DATA GIVES WHAT
:SHOULD BE THERE
:RECEIVED DRTA GIVES REGISTER
:CONTENTS AFTER ILLEGAL
:FUNCTION WA GIVEN
JMP anle :BRANCH FOR NEXT FUNCTION

SEG 00ee
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CIRJJBO, RPO4. S5 & FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PAGE 87

CZRIIB.PI1L 10-NOV-77 11:20 132 ILLEGAL FUNCTION RHERI - (BIT 80, ILF) SEG D087
3593

3534

3595 ¥ THESE RRE REGULQR SETUPS

3696 027244 012777 177374 152720 fov 8-260. , IRHWC ;1256 DATA WORDS 4 HERDER WORDS
36597 Q27252 012700 002370 MOV ounrnoﬁ RO : THESE TWO INSTRUCTIONS GETS

3698 Q27256 010077 182712 MOV RO, 9RHBA ADDR. OF WRFROM BUFFER INTO RO ANC
3599 : BUS ADDRESS REGISTER

3600 0272062 012710 010000 MOV sFMT22, (RO); :FORMAT=16 BIT WORDS

3601 : CYL INDER=0

3e02 027266 012720 000001 MOV 81, (RO)+ : TRACK=0, SECTOR=1, KEYS=0

3603 027272 005020 CLR (RO + ;KEYI-O

3604 027274 005020 CLR (RO)+ :KEY2=0

3282 027276 012705 000400 MOV 8256. ,RS : COUNTER

3607 . #SETUP DATA NRITE HEQDER 3 DATA, AND FORMAT OF THE WRITE
3608 027302 012720 177777 18: AoV s-1, RO MOVE RLL ONES FOR DRTA

3609 027306 005305 DEC RS

2610 027310 001374 BNE 1§ :BRANCH IF DATR NOT COMPLETE

311 827312 012777 000001 152684 MOV 81, dRHDST : TRACK=0 SECTOR=1

3612 027332 013711 002344 MOV JWURIFOR, aR1 :GET READY FOR WRITE HEADER AND
3613 !DATAR WITH 62 IN RHCSI

3614 027336 00S037 004632 CLR JMERFLGS :CLEAR ERROR FLAG

3615 027342 012777 010000 152640 MOV urnrae JRHOF :FORMAT BIT=1 (16 BIT WGRDS)

32}5 027350 005077 152636 CLR JRHCA *CYLINDER =0

3618 - #SAVE REGISTERS FOR COMPARISON RFTER READ



CoRJIJBO, RPOM.S5.6 FCTNL

CIRJIJB.

P11

027366
027372
027376
027402

027406
027414

027422
02742¢

027430
027434

027440
D244

027450
027454

027566

D27e4e
027644

ae7e4E

10-NOV-77

017737
017737
017746
042716
042737
052637

104071
000207

004737

CTRLR2 MACY!L] 30(%046)

11:20

00ee220
000001
000004
000004

000001
000113

004642

000004
000004

000004
000004

000004
000004

152400
152374
152370
1727477
000300
004s16

0330et

152564

004642 RUNWAT:

oo4sle
O04S 1Y

004518

19:

2%:

3%

KO7

10-NOV-77 13:16 PAGE
OPERARTION INCOMPLETE - RHERI(BIT #13,)0P1

:#G0 TO WRITE HEADER AND DATA
: #BUT BEFORE GO, ONE INDEX PULSE IS GIVEN
:#70 CLEAR OUT tHE SECTOR CLOCK COUNTER IN THE RH11
:#S0 THAT NO SECTOR PULSES COME DURING THIS TEST

MOV J#RHMR, RO NOW RO HARS MAINTENANCE REG. ARDDR.
MOV #DMD, JRO SET DIAGNOSTIC MODE

VE

81S sMINX, IR0 :SET INDEX
BIC sMINX . 3RO :CLEAR INDEX THIS GIVES
:ONE INDEX PULSE
BIS #G0, JRHCS - ISSUE THE GO’ BlT TO THE RH1l
MOV #7S. JsRUNCTR  ;LORD ’RUN’ LINE DELnY COUNTER

iz APPROX 450 US ON 11,50 CPU WITH CORE
iAND PROVIDES FOR TIME TO FILL THE SILO

DEC J8RUNCTR  COUNT DOWN ONCE
BNE 18 :CONTINUE UNTIL = O
#¥ISSUE THE FIRST DIRGNOSTIC INDEX PULSE
815 sMINX, IR0 :SET INDEX PULSE
BIC sMINX IR0 'RESEY INDEX
*sscouo xnozx PULSE
12 MINX, 3RO :SET INDEX
BIC onxnx 9RO :CLEAR INDEX
%THIRD xnoex PULSE
1S #sMINX, 3RO :SET INDEX
BIC sMINX . 9RO :CLEAR INDEX

; #CHANGE SAVED REGISTERS TQ EXPECTED VALUE

#RHWC ,RHBR AND OR AND IR BITS OF EHCSP WILL NOT BE CHECKED

fiov JRHWC, J8SAVERE ; SRVED RHW

MOV JRHBA 9#SAVERE+2: SAVED RHEA

MOV aRHCSé'-(SP) :GET RHCS2

BIC #1C(IRIOR> (SP) GET "IR? & *OR’ STATES

BIC $IR'OR 9#SAVERE+4:CLERAR 'IR’ & "OR’ BITS

B1S (SP)+, OBSAVERE +4; 48T 'OR’ & 'IR’ RS REQUIRED

: *COMPARE REGISTERS BEFORE WRITE WITH RESULTS AFTER WRITE

ERROR 71 ; FORCING OPI CRUSED

RTS PC : IMPROPER REGISTER CHANGE
:GOOD DATA GIVES WHAT SHOULD BE THERE
:RECEIVED DATA GIVES WHAT WAS THERE
‘AFTER 3 INDEX PULSES WERE ISSUED

JSKR PC,d8CLDISK :CLERR THE 'GO° BIT

SEG 0068
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CZRJIJB. A1l 10-NOV=-77 11:20 T33 OPERATION INCOMPLETE - RHERLI(BIT #13)0FP1 SEG 0O0E9
3673
3679 027672 012737 000025 027726 MOV 2l.,d818+}2 ;SET UP To START FRSi
3€7S 027700 012737 000025 027742 MOV s2l. anas+s SEC OR
ggzg 027706 012737 0000S6 004652 MOV 846, auTnpl H& SzCTORS TO COVER 3 TRACKS
3678 ;#FILL WRITE FROM BUFFER WITH THE HERDER
gggg 027714 18:
3681 ; #NOW THE WRITE HERDER AND DATA COMMAMD WILL BE SETUP
B8 027734 2s:
3683
3684
%
gggg ; #ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR=760 MICRC SEC
3689 5nou ONE MORE SECTOR HAS BEEN WRITTEN
3650 * SC’' WILL BE CHECKED TO MAKE SURE
gggé {¥NO ERRORS OCCURED
3693 030030 017737 152144 002262 MOV ORHCS1,a8CS! ;GET RHCS]
3694 (030036 032737 100000 002262 BIT 8SC, OICSI IS *'SC’* SET ?
3695 030044 001403 BEQ 3 "BRANCH IF “SPECIAL CONDITION" NOT SET
369% 020046 004737 035010 JSR PC, 38PUTREG RERD 8 SAVE ALL RH1]1 & RPOY REGISTERS
3697 030052 (04072 ERROR 72 HERE WRS AN UNDEFINED ERROR AFTER
gggg R WRITE HERDER AND DATR
3700 ;#A SECTOR HAS BEEN FORMATTED NOH
3701 lTHE HARDWARE WILL BE CLERRED A
g;gg &CHQNGES WILL BE MADE TO FORMRT NEXT SECTCR.
3704 (030054 3%:
3705 0Q308s0 13708 02772t MOV J81%8+12,RS GET SECTOR TRACK WORD
3706 030064 5205 INC RS 1
3707 030066 122705 000026 CMPB s22.,RS IS IT 22 SECTORS (WHOLE TRACK DONE) ~
3708 030072 0N140S BEQ 4s YES...DO NEXT TRACK
3709 030074 010537 027726 MOV RS,a818+]12 No .RESTORE SECTOR TRACK FOR DATA
3710 030100 010537 027742 MOV RS . 382%8+6 RESTORE SECTOR TRACK FOR "RUN" ROUTINE
g;ié 030104 000410 BR SS CHECK FOR 46 SECTORS COMPLETED
3713 030106 1052337 027726 9§ : CLRB anl18+12 ;SET SECTOR = 0 FOR DATR WRITTEN
2714 030il1e 105237 027727 INCB 818413 : INCR_ TRACK FOR DATA WRITTEN
3715 030116 105037 027742 CLRB 982%+6 :SET SECTOR = 0 FOR “RUN" ROUTINE
g;ig 030122 105237 027743 INCB oncs+? INCR TRACK FOR THE “RUN" ROUTINE
2718 Q03C12e 00337 0OQ4eSs2 cS: DEC JaTMP1 ;ARE 46 SECTORS DONE ?
%Zig 030132 001270 BNE 18 CONTINUE FORMATTING IF NOT
I
3751 030124 (Y ¥ ;GO ON TO NEXT TEST IF SO
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030154
030162
030170

030176

030216

030312

030334

03034¢
030346
036352
030354
030360
030362
030366
030372
030374
030400
030404
030410

030414
030420

10-NOV-77

017737
032737
00140S
004737
194072

013705

105037
105237
105037
105237

00s337
00iecee

CTRLRE MACYll 30(1046)
T34

11:20

000025 030210
000025 030224
000056 004652

151662 002262
100000 00ees2

035010

030210
000026

1%:

2s:

39:

4§ :

cs:

MO7

10-NOV-77 13:16 PAGE 90

CONSECUTIVE SECTOR FORMATTING SEG 0090
MOV #21.,an18+12 ;SET _UP TO START FROM

MOV 82]1.,9828+6 :SECTOR 21

MOV 046, , ANTMP] ;96 SECTORS TO COVER 3 TRRCKS

;#FILL WRITE FROM BUFFER WITH HERDER

: #*NOW THE WRITE HERDER AND DARTA COMMAND WILL BE FILLED

; *ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR=760 MICRO SEC
GNOH ONE MORE SECTOR HAS BEEN WRITTEN

%'SC’ CHECKED TO MAKE SURE
.No Ennokg SECURES

MOV JRHCS1,anCS1 :GET RHCS]

BIT 8SC, aslS! 1S 'SC’ SET 7

BEQ 3% annncu IF "spscan conoxvron" NOT SET
JSR PC, 38PUTREG RERg AVE RHI1 & RPO4 REGISTERS
ERROR 72 rue E uns AN unoerzneo ERROR AFTER

A WRITE HERDER AND DATA
;GO ON TO NEXT TEST
TOR HRS BEEN FORHQTT D NOu
.?SE HESD

WARE WILL BE CLERRE
; BCHANGES WILL BE MADE TO FORHQT NEXT SECTOR.

?gg gg15+12,R5 GEI SECTOR TRACK WORD

CMPB s22. ,RS IS IT 22 (WHOLE TRACK) 7

BEQ 4$ YES...DO NEXT TRACK

MOV RS,d#18+12 NO RESTORE SECTOR TRACK FOR DATR WRITTEN
MOV RS, 3828+6 ‘RESTORE SECTOR TRACK FOR “RUN" ROUTINE
BR 8§’ :CHECK FOR 46 SECTORS COMPLETED

CLRB anls+12 ;SET SECTOR = 0 FOR DATA WRITTEN

INCB d8]1%$+13 :INCR TRACK FOR THE "RUN" ROUTINE

CLRB 4823+6 :SET SECTOR = O FOR DATA WRITTEN

INCB J8c8+7 : INCR™ TRACK FOR THE “RUN" ROUTINE

DEC J8TMPL ;ARE_46 SECTORS DONE ?

BNE 13 :CONTINUE IF NOT

: #NOW 46 SECTORS HAVE BEEN FORMRTTED

: #RERD HERDER AND DATA FOR 46 SECTORS=11960 WORDS
:#WITH BUS ADDRESS INHIBITED
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030522

030544

030546

030572

017737
032737
001403
oo4737
104074

017737
032737
001403
004737
104072

151454
020000

03s010

151426
100000

035010

00c2e4
002264

002262
002262

30(1046)
T35

6%:

’%:

NO7

10-NOV-77 13:16 PAGE 9}
OPERRTION INCOMPLETE - RHERL (BIT #13)0PI

. #FILL READ HERDER AND DATA COMMAND
;#TIME IS NOT IMPORTANT

s #NOW THAT ALL 1196C WORDS HAVE BEEN REARD
BE NOT

'%"OPI’ WILL BE CHECKED TO SET
MOV JRHER], 38ER1 :GET RHERI

BIT $0PI, JUER] 1S *OPI' SET ?

BEQ 68 :CHECK 'SC’ IF NOY

JSR PC, 28PUTREG :READ 8 SAVE ALL RH1l 8 RPOY REGISTERS
ERROR 74 :READ HEADER AND DATA

;OVER_3 INDEX PULSES
; CARUSED 'OPI' TO SET7

;#'SC* WILL BE CHECKED

MOV JRHCS1, a8CS1 :GET RHCS1
BIT #5C, a8lS! ;1S ’SC’ SET ?

BEQ 78 *CONTINUE TESTING IF NOT

JSR PC,38PUTREG 'READ 8 SAVE ALL RH1l & RPO4 REGISTERS
ERROR 72 :RERD HERDER AND DATA

!FOR_ 11960 WORDS, THAT IS OVER THREE
' INDEX PULSES, CAUSED AN UNDEF INED ERROR

;CONTINUE WITH THE NEXT TEST

SE

091
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CZRIJB.P11 10-NOV-77 11:20 T35 OPERATION INCOMPLETE - RHERL (BIT #13)0PI SEG 0092
3808
3810
3811 #THE FOLLOWING CLERRS RRE TO INITIALIZE TEST FROM CYLINDER O
38l2 030612 0£0S037 030720 CL suis+l2 ;START WITH SECTOR/TRRCK = 0
3813 030616 005037 030736 CLR J12%+10 STQRT HITH DRTA = 0
ggig 030622 005037 030746 CLR 838+ :START WITH O FOR COMMAND
gg{g 030626 012737 000023 001200 MOV #19.,3887TMP1 ;19 TRACKS TO BE WRITTEN
ggig ;#THIS GETS THE HERDS TO CYLINDER O
3820
3821
3822
3823
3824
3825
3826 ;#FILL WRITE FROM BUFFER WITH HERDER
ggg; 030706 18:
3829 ;#FILL WRITE FROM BUFFER WITH DRTR
ggg? 030726 29:
3832 :#THE WRITE HERDER AND DATA COMMAND WILL BE FILLED
3833 030740 38:
3834
3835
3836
3837
3838 ; *ONE REVOLUTION = 16670 MICRO SEC., ONE SECTOR = 760
3839 ; #MICRO SEC MAX TIME ALLOWED = ONE'REVOLUTION + “HERD
3840 ;#SWITCH + 2 SECTORS, MIN TIME "ALLOWED - SECTOR (FIRST CASE)
3841 :#IF THERE IS A FAILURE HERE HALT PROGRAM AFTER ERROR WITH
3842 *#SWITCH IS AND SEE CURRENT CYLINDER REGISTER TO DETERMINE
3843 : #WHAT CYLINDER IS FAILING
3845
3846 ; #NOW SECTOR O OF ONE TRACK HAS BEEN WRITTEN CHECK COMPOSIT
%g:g :#ERROR BIT TO BE SURE NO ERRORS HARPPENED
3849 #SAVE REGISTERS IN SAVE TABLE
gg%? 031030 004737 035010 35 PC, dsPUTREG
385¢ 031034 032737 040000 002304 BIT 8ERR, 38DS1 ; ANY DISK ERRORS
2853 0231042 001004 BNE 9s :BRANCH 1F YES
3854 031044 Q032737 040000 002262 BIT #TRE,28CS1 :ANY RH ERRORS
gggg 031052 001401 BEQ 4§ :BRANCH IF NO
3857 031054 104066 9%: ERROR b6 ; SOME_ERRORS OCCURRED
3858 iWHILE DOING WRITE HERDER
gggg AND DATA
gggé ; #THE FOLLOWING 3 ADDS SETS UP FOR NEXT TRACK WRITING

38e2 0CZICEE 062737 000400 030720 4$: ADD #400,J818+12 s NEXT TRACK FOR HERDER
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CZRIIB. P11 10-NOV-77 11:20 T36 HERD SELEC SEG 0093

386N 03106M 062737 00004C 030736 ADD s40, 828+10 :NEXT TRACK FOR DATA

ggg; 031072 062737 000400 030746 RDD s400, 9838+6 !NEXT TRACK FOR COMMAND
031100 005337 001200 DEC JuSTMPI :COUNT 19 TRACKS

8 031104 001300 BNE 18
3&?0 %¥THE FOLLOWING CLERRS SETS UP FOR READ HERDER AND DATA
3871 031106 005037 031166 LR JNSST3+12 -START WITH sscroa/rnncx =0
3872 031112 005037 031204 CLR au5574+10 'START WITH DATA = O
ggga 031116 005037 031214 CLR d85575+6 !START WITH O FOR COMMAND
3875
3876 %¥SET UP FOR RER? HERDER AND DATR
gg;g 031126 012737 000023 001200 SSTi: MOV #19.,eSTHP .19 TRACKS TO BE READ
3879 ;%FILL READ INTO BUFFER WITH ALL ONES
3880 031134 ssT2:
gggé 031146 013737 031134 001110 MOV 8SST2, I8SLPERR ;SET LOOP POINT
3883 :#FILL WRITE FROM BUFFER WITH EXPECTED HERDER
gggg 031154 SST3:
3886 :#FILL WRITE FROM BUFFER WITH EXPECTED DRTA
gggg 031174 SSTY:
3889 . #FILL COMMAND FOR READ HERDER AND DATA
3890 031206 SST5:
3891
3892
3893
3894
3895
3896 : #NOW SECTOR O OF ONE _TRACK HAS EEEN READ CHECK COMPOSIT
gggg : *ERROR BIT TO BE SURE NO ERROR HAPPENED
3899 . #SAVE REGISTERS IN SAVE TABLE
ggg? 031276 004737 035010 YsR PC, 38PUTRE
3902 031302 032737 040000 002304 BIT 8ERR, 380S! :ANY DISK ERRORS
3303 031310 0OGIOoO4 8NE 10% 'BRANCH IF YES
3904 031312 032737 040000 002262 BIT 8TFE, 38CS! :ANY RH ERRORS
gggg 031320 001401 BEG 118 :BRANCH IF NO
3307 031322 104066 108: ERROR 66 . SOME_ERRORS OCCURRED
3908 :WHILE DCING RERD
gg?g :HERDER AND DRTA
3911 :¥NOW THE READ DATA WILL BE COMPARED DATAR IN EACH SECTOR
39]2 :%1S UNIQUE IF PROGRAM IS HALTED ON ERROR THEN LOOK AT
3913 : ®RHDST 70 csr NHQT TRACK IS _IN ERROR. LOOKING AT THE DATA
3914 :#BITS NO 4 N GOOD DATA ALSO GIVES TRACK NUMBER
ggig :«IN GOOD ohrh tho GI 'ES TRACK NUMBER
3917 031324 :
3913 118
2919 :BITS 4.5.6.7,8
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CZRIIB.P11

031342
031344

031346
031354
031362

031370
031374
031400

10-NOV-77 11:20

104667
000207

062737
062737
062737

005337
001001
000137

000400
000040
000400
001200

031134

12%:

5%:

D08

10-NOV-77 13:1b PAGE 94
HERD SELECTION TEST ERR 8 TRE

ERROR b7 +READ HERCER AND DRTR

RTS PC : ERROR
'HERD SELECTION ERROR
‘DATR READ GIVES NATURE
: OF ERROR
!EXCEPT FOR THE
:FOUR Henoen uonns
‘THE BITS 4
'GIVE THE ThQCK nﬂnssn

; #NOW INCREMENT TO REARD NEXT TRACK

ADD $400, 985573412 ;NEXT TRACK FOR HERDER
ADD a40, auSSTH+10  NEXT TRACK FOR DATA
ADD #400, 855T65+6  :NEXT TRACK FOR COMMAND
DEC 288 THPI :COUNT 19 TRACKS

BNE 5%

IMP JussTe - JUMP BACK

SEG D094



CcRJJIBO, RPOM.5.6 FCTNL

CZRJJB.

A1l

031436
031444
031450

031510
031514
031516
031524

031526
031534

031540

031560

10-NOV-77

012737
00S037
005037

012737
000403

012737

005237

00131e

CTRLR2 MRCY1l 30(1046)
T36

11:20

004636

0ol001

000401

031550

001200

001200

——
" 1"
s se

18:

29:

38:

EO8

10-NOV-77 13:16 PRGE 9S
HERD SELECTION TEST ERR & TRt

:ggg gp 50 INITIALIZE TEST FROM CYLINDER 0, TRACK O,
OV 810000, 3818+10 ;CYLINDER HERDER DATA
CLR ancs+10 : DATA
CLR Ju38+y4 :CYLINDER COMMAND RHCA

; #THIS IS TO GET THE HEADS TO CYLINDER ZERO

;#THE DRIVE TYPE IS CHECKED QND THE RPPROPRIATE MRX.
:#CYLINDER DIFFERENCE IS SET U

TST JURPOE ; TEST FOR RPCE DRIVE

BEQ 148 TREAT UNIT RS AN RPO4
: TREAT AS AN RPOB

MOV #513.,d88THP] ;513 CYLINDERS

BR 15% : CONTINUE

MOV #257. ,J88TMP1 ; 257 _CYL INDERS

:CONTINUE WITH TEST
; #FILL WRITE FROM BUFFER WITH HERDER
;#FILL WRITE FROM BUFFER WITH DATA

; #THE WRITE HEADER RAND DATR COMMAND WILL BE LORDED

- #ONE REVOLUTION = 16670 MICRO SECONDS, ONE SECTOR = 760
: #*MICRO SECONDS, ONE SEEK = 7000 MICRO' SECONDS.

:#MAX TIME = 1 REVOLUTION + 1 SEEK + 2 SECTORS

:#MIN TIME = 1 SECTOR

: #NOW ONE SECTOR WRITE IS COMPLETE. CHANGES WILL BE MARDE
:%FOR_THE NEXT SECTOR, THEN THE RBOVE WILL BE REPEATED

'¥UNTIL CYLINDER 256.-/512. 1S REACHED
tNC d818+10 CYLINDER HERDER DATA
INC 9828+10 :DATA
INC J838+4 :CYLINDER COMMAND (RHCR)
DEC acsrnpx : COUNT DOWN FOR 256.-512. CYLINDERS

BNE :0C. NEXT WRITE IF 256./5812. NOT DONE

; #NOW RLL 256./512. CYLINDERS HAVE CYLINDER NUMBER WRITTEN
: #AS DATA ON SECTOR O, TRACK 0. NOW A RECALIBRATE, FOLL.OWED

SEG £09S
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CTRJJBO, RPOM.5-6 FCTNL CTRLR2 MACY!! 30(1045) 10-NOV-77 13:16 PAGE 96
CZRIIB.PL1I 10-NOV-77 11:20 T37 DIFFERENCE LINES SEG 0096
3995 : #BY READ Hsnosn nno DATA, THEN R CHECK WILL BE DONE ON
3339 :#CYLINDER O,1.2,4,8,16,32,64, 128,256,512, AND O
3998 031704 013737 031734 001110 MOV 2848, JWSLPERR  :LOOP ON ERROR
3999 Q031712 005037 001200 CLR Ju3THP] :CYLINDER COUNTER
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4000
4001
4002
4003
400M

LELLLL L L L
O00000000
U0 == s s e o ps P2 Pe
OVONOCN LW

£
Q

P11l

032006
032026

032040

~No U‘U"U'UK}
o Lo

00N
L

012737 010000 0320186
005037 032036
00S037 032044

104070
00Ce07

005737
001003
00Se37
ooo4le

DOS737
001404

022737
Q00403
022737

001200
001200

004€36

001000 001200
0co+00 001200

MRCYL1L 39

(1
37

48

S%:
BS:

s ¥

B8%:

Ss:

o46)

10%:

~No
L ]

GO8

10-NOV-77 13:16 PRGE 97
DIFFERENCE LINES
:#INITIRLIZE, RECALIBRATE, AND REARD CYLINDERS

*SETUP FOR CYLINDER O
fov 0 000, 385$+10 ;cv%énosn HERDER (DRTA)

CLR 6£$+10 DR
CLR au?s+q ! CYLINDER COMMAND (RHCH

: #®CLERR READ INTO BUFFER WITH ALL ONES
;#FILL WRITE FROM BUFFER WITH EXPECTED HERDER

; #FILL RERD HERDER AND DATR COMMAND

: #ONE SECTOR = 760 MICRO SECONDS, ONE REVOLUTION =
' #16670 MICRO SECONDS, MAX SEEK = 52000 MICRO SECONDS
:#MAX TIME = ONE REV + 1 SEEK + | SECTOR

:#MIN TIME = 1 SECTOR

. #CHECK READ WORDS AS ALL REARD COMMANDS HAVE BEEN CHECKED
: #(DATA ERRORS MAY IMPLY “IMPLIED SEEK™ ERRORS)

EFPROR 70 ; READ HEADER AND DRATA ERROR
RTS PC :DATA GIVES EXPECTED CYLINDER

: #NOW ONE CYLINDER HAS BEEN CHMECKED. CHANGES WILL BE MADE
Q;SPEE?EDTHE NEXT CYLINDER AND THE ARBOVE SECTOR RERD WILL BE
x|

ST JNSTMPL ;1S IT ZERO
BNE 108 :BRANCH IF NOT ZERO
INC JdeSTMPI RDO ONE IF = O
BR 113 PUT ONE IN CYLINDER
TST @#RPOB ; TEST FOR RP06 DRIVE
BEQ 168 TREAT UNIT RS AN RPQO4
: TRERT RS AN RPOB
CMP #512. ,JeSTHP! ,IS IT PRSSED Si2 CYLINDERS YET °
BR 17% ; CONTINUE
CMP 82S6. ,anSTHP!

s msae

: IS 1T PASSED 256 CYLINDERS YET °
; CONTINUE

SeG 0097
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CZRJJB.P11 10-NOV-77 11:20 737 DIFFERENCE LINES SEG 0098
(%)
w8§9 032212 10142} BLOS 12% :YES, SO GO TO ZERO
4058 032214 063737 001200 001200 ADD JuSTMPL, oSTnP DgUéLE THE vLaNBE
4 737 1 032036 118§: MOV 3 grnpx 3+1 K v INDER AD ess THE DRTA
Y ? n?v a§TMPI - ( ?ET cvt ngs
4081 71 1 gis sFMT22, LSP) NCLUD nnr
4062 032240 012637 032016 MOV (SP)+ 9858+10 ;HERDER DRTA (CYL INDER)
4063 032244 013737 001200 032044 MOV JeSTMPL, 3878+4 i CYLINDER COMMAND (RHCR)
3822 032252 000137 031734 IMP da4s 'RETURN TO RECALIBRATE
4066 032256 005737 004636 128: TST J¥RPOL  ; TEST FOR npos DRIVE
4067 032262 001405 BEQ 18% TREAT UNIT AS AN RPOY
382% : TRERT AS AN RPO&
4070 032264 (22737 002000 001200 CMP #1024.,d88THP] 512 DONE YET 7
4071 032272 O00142. BEQ 13% FQUT —===mmmmmmmmemmmmmemmeooooee )
4072 032274 00040+ BR 138 : CONT INUE
4073 032276 022737 001000 001200 188%: CMP 8512, ,388THPL as? DONE YET
40749 032304 OO0I414 BEQ 138 2OUY —mmmmmmmmmm e )
38;2 032306 19%: : CONTINUE
4077 032306 063737 001200 001200 ADD 2uSTMP1 . auSTMP1 ;DOUBLE THE CYLINDER
4078 032314 012737 010000 032016 MOV #10000, 9858+10 chxnoen HEADER DATA
NO079 032322 00S037 032036 CLR Jn6s+10 :DATA
4080 032326 005037 032044 CLR AN7§+4 :CYLINDER COMMAND (RHCA)
4081 032332 000137 031734 IMP Ju48 !RETURN TO THE RECALIBRATE

<4282
<082 03232t 138: ;END OF TEST



LLLrrr

Pt s Pt Pt e Pt P
'—‘*'-"-080
~

WO

108

0, RPO4./5.6 FCTNL CTRLR2Z MRCYILI 30(10'45) 10-NOV-77 13:16 PRGE 99

Pl 10-NOV-"7 11:20 DIFFERENCE LINES SEH 0099
032346 012737 000000 17777 MOV %0, PS :REINSTATE PS T0 O

032434 013746 004616 MOV J8lNIT, -(SP) :GET READY TO TYPE UNIT NUMBER
032440 104405 TYPDS

032454 013746 001112 MOV J8SERTTL,-(SP) ;GET RERDY TO TYPE NUMBER OF ERRORS
032460 104405 TYPDS

032462 005037 001112 CLR JNSERTTL :CLEAR TOTAL NUMBER OF ERRORS

032466 005037 001102 CLR JuSTSTNM :CLEAR TEST NUMBER

032472 005737 004626 TST Q8SELECT :STARTING FROM 200 7

032476 00I4I3 BEQ 33 'TEST NEXT DRIVE IF SO

:CONTINUE TESTING THIS ONE IF NG~

032500 00S237 001100 INC J4SPASS - INCREASE PASS COUNT

032504 109401 032675 TYPE SENDMG :TYPE END PASS #

032510 013746 001100 MOV J8SPRSS, ~(SP)  :GET PASS NO.

032514 104405 TYPDS STYPE IT OUT

032516 104401 032672 TYPE SENULL

032622 000137 007714 JIMP J8TSTH «JUMP TEST 4 =-ememm oo,
032526 012737 177777 040742 3%: MOV #-1 JPRITEM :CLEAR PREVIOUS ITEM NUMBER

032534 005337 004620 DEC JsNOUNITS ‘NO. OF UNITS PRESENT DECREMENTEC
032540 001413 BEQ SEOP :BRANCH IF nLL onxvss COMPLETE
032542 013700 004616 MOV JSUNIT, RO "UNIT UNDER TEST

032546 012701 004576 MOV SUNITS'RI :TRBLE

022100 18: CMP (R1)+,R0 1S THIS UNIT JUST TESTED °

032654 001401 BEQ 2% "CONTINUE IF YES

032556 000775 BR 18 : INCREMENT IF NO

032560 011137 004616 2%: MOV (R1) JWUNIT : THIS IS NEXT UNIT

032864 000137 007714 IMP JuTSTY :TEST THE NEXT DRIVE ====cmc=cmeeeee-
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CZRIJB. P11 10-NOV-77 11:20 T40 END OF DRIVE SEG 0100
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CZRJJBO, RPO4-S5.6 FCTNL CTRLR2 MACYLll 30(1046) 10-NOV-77 13:186 PAGE 101

CZRIJB.P11 10-NOV-77 11:20 END OF PRSS ROUTINE SEG 0101
4123
Yie4
41285 ; THIS FILLS MEMORY WITH GIVEN DATA
4l1eb :USED CHIEFLY FOR HERDER INFORMATION
4127 ;CALL IS
4128 H JSR RO, J#FLHERD ;FILL HERDER
4129 ; LOC ;LOCATION WHERE SRAVED
4130 ; XN s NUMBER OF WORDS
4131 : XD1 :DATA REPEATED XN TIMES
4132 ; XDe iDATR REPERTED XN TIMES
4133 :
4134 :
413% :
4136
4137 Q032712 FLHERD:
4138 032716 012001 MOV (RO)+,R! :R1 HRS ADDRESS OF WHERE TO SAVE
:iag 032720 012002 MOV (RO)+,R2 ;R2 HAS NUMBER OF WORDS
:i:é ; ¥NOW FILL DRTA
Y143 032722 012021 18: MOV (RO)+, (R1)+ ;SAVE DATA
4144 032724 005302 DEC R ; DECREMENT COUNT
4145 032726 001375 BNE 18 ;BRANCH IF INCOMPLETE
4146 032734 000200 RTS RO
4147
4148
4149
4150 : THIS CLERRS ANY BLOCK OF MEMORY.
:FILLING IT WITH ANY DATA
;CALL IS
: JSR RO, 98CLRRERA
F : FROM
N ! NUMBER _OF WORDS
D :DATA TO BE FILLED

R1 WILL HAVE STARTING RDDRESS OF BLOCK TO BE FILLED
R2 WILL HAVE NUMBER OF WORDS
R3 WILL HAVE DATRA

-
L]
.
’
.
’
.
L]
.
’
.
’
.
’

oo oo iU

OVWECN LW OLM NN LW OO N LW

032736 CLAREA:
032744 012001 MOV (RQ)+,R] ; FROM

032746 012602 MOV (RO)+,R2 : NUMBER

032750 012003 MOV (RO)+'R3 :DATRA

032752 010321 18: MOV R3, (R1)+ :MOVE DATA

032764 005302 DEC Re : COUNT

032756 001275 BNE 13 :BRANCH IF NOT COMPLETE
032766 0500200 RTS RO iRETURN TO MARIN PROGRAM

: THIS IS A SUBROUTINE TO FILL SAVED REGISTER LOCATION
;gélﬁ ?éVEN VALJE

L rsrrrsrrs Lk
B Bt et Bt §t Bt B0 Bt Pt Bt Bt b B Bt 5t Bt Bt et ot Pt Bt Bt Pt s Pt Pt Pt pn

NN NNNNNNNNNOO O
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C<RJJBO, RPO4 5.6 FCTNL CTRLR2 MACYL! 30(1046) 10-NOV-77 13:16 PRGE 102

SZRIIB. A1 10-NOV-77 11:20 END OF PASS ROUTINE SEG 0102
4179 : JSR RO, a#F ILLRE
4180 : RHXX REGISTER NAME
4181 ; D .D
4182 :
4183
4184 032770 FILLRE:
4185 (032779 012001 MOV (RO)+,R] ;nooazss OF RDDRESS OF REGISTER
4186 032776 012002 MOV (RO)+. na ; DAT
4187 033000 162701 002172 SuB sRHWC, R orssr
4188 033004 01026! 004512 MOV R2, snvsns(nx: 'DATA IS MOVED IN
:igg 033014 000200 RTS RG' :RETURN TG MAIN PROGRAM
415}
4192
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CZRJJB.P!LI 10~-NOV-77 11:20 END OF PRSS ROUTINE SEG 0103
4193 ; THIS ?UBROUTINE SETS UP FOR SEARCH
H194 ;CALL IS
4195 ; JSR RO, d#SRCH £R
41 : s CYLIN
ngg ; .BYTE g ;%EE*OB
:}gg ;.BYTE 7T s TRRCK
4200 033016 012077 147170 SRCH: MOV (RO)+,dRHCA ;SET DESIRED CYLINDER ADDRESS
4201 033022 012077 147156 MOV {RO)+' JRHDST :SET DESIRED SECTOR/TRACK RADORESS
4202 033026 013777 002334 147144 MOV OOSEﬁéH JRHCS! ;GET RERDY FOR SERRCH
4203 :WITH 30 IN RHCS!
4204 033034 000200 RTS RO
4205
4206
4207
4208
4209
i
4yale ; THIS SUBROUTINE SETS UP FOR SEEK COMMANDS
4213 ;CALL IS
Y214 ; JSR RO, QISEEKCY
421s : C YLINDER
it =
4216 033036 012077 147150 SEEKCY: MQV {RO)+, K JRHCA ;SEY DES;REO CYLINDER RCDRESS
4219 033042 013777 002352 147130 MOV 98SEELOM, JRHCS] MOV 4 INTO RHCS
Y220 03305C 000eonc RTS RO RETURN T0 MRIN PROGRQH
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0, RPO4/5.6 FCTNL CTRLR2 MACY1l 30(1046)  10-NOV -77_ 13:16 PAGE 104
P11 10-NOV-77 11:20 END OF PASS ROUTINE SEG 0104

;TEEE ?gBROUTINE SETS UP FOR OFFSET COMMANDS

; JSR RO, J8OFSET

H 0 ;MICRO INCHES OFFSET
033052 0S2077 147132 OFSET: BIS (RQ)+, RHOF ; SET OFFS$T REGISTER
033056 013777 002354 147114 MoV JWOFSETC, JRHCS1 ;MOV1IN INTO
033064 000200 RTS RO iRETURN TO HRIN PROGRQH

013701 002200 CLDISK: MOV J#RHCS1,R1 ;R1 WILL BE CONTROL AND STATUSI
033072 013702 002176 MOV S¥RHCS2 , R2 ;R2 WILL BE CONTROL AND STATUSZ
033076 013703 00222¢ MOV @8RHDS1 ,R3 :R3 WILL BE DISK STATUS REGISTERI
033102 013704 002202 MOV O¥RHER] ,RY ;RY WILL BE ERROR REGISTER &l
033106 012712 000040 MOV sCLR, dR2 ;CLEAR _ALL REG.
033112 013712 004616 MOV asUNE T, OR2 ;REINSTATE UNIT NO.
035116 00S0l1l CLR aRl :CLEAR FUNCTION BITS
033120 000207 RTS PC
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CZRJJB

4241
4242
4243
4Ruit
4245
4246
42U
4248
4249

Pl1

033144

033146
033182
033160

033162
033164
033170

033174

033176
033202

033224

033226
03323¢c

000000
011637

011637
162737
011346

011146
042716
022726

001403
011137
104062

042716
022726
001404
011337
104061

000207

062716
nao20~

033l1ee
000004

000100

0331ee
00004

173577
004200

ooilee

102000
010700

0011e2

000G0e

033122

033122

END OF PRSS ROUTINE

; THIS CHECKS DEVICE AVAILABLE (DVR) AND READY (ROY) IN RHCS!
:AND CHECKS MEDIUM ON LINE (MOL), OEVICE PRESENT (CPR:, DEVICE RERDY (DRY) IN RHOSI

:IT MAY CHECK VOLUME VALID (VvV) IN RHDS1, DEPENDING ON ENTRY POINT

PCISR: O :PC OF JSR
CHECK: MOV (SP), 38PCJISR :SAVE PC OF JSR+Y4
SUB s4, 9bPCJSR :GET PC OF JSR
MOV Ry, -(SP) :GET RMDS1
BIS avVV' (SP) :DONT CHECK Vv BIT
BR CHELKE : GOTO COMMON CHECK ROUTINE
CHECKT: MOV (SP), 3WPCJISR :SAVE PC OF JSR+Y4
suB #4, 9bPCJISR :GET PC OF JSR
MOV JR3, -(SP) :GET RHDS! 8 DO VV CHECK AT 3%
CHECKC: MOV JR1,-(SP) :GET CS1
BIC 8173577, (SP) :CLEAR UNWANTED BITS
CMP #DOVATRDY, (SP)+ RHCS] SHOULD HAVE DEVICE AVAILABLE
:AND BE RERDY
BEQ 3s !BRANCH _IF GOOD
MOV SR1, 39SBDADR 'BAD DRTA REGISTER (RHCS1)
ERROR b2 'RHCSI DID NOT HAVE DEVICE
: AVAILABL RI?HT AT THE START
‘ALL OTHER BITS SHOULD BE O
3%: BIC SATR!LBT, (SP)  :CLEAR UNWANTED BITS
CMP sMOL i OPRIDRY!vv, ISP)+ ;RHDS1 SHOULD HAVE THESE SET
BEQ 78 :BRANCH IF GOOD
MOV JR3, 3sSBOADR :BAD DATR IN REGISTER (RHDS!)
ERROR b1 'RHDSI HAS SOME BITS OTHER
:THAN MOL, DRY, DPR,VV SET
ralLL OTHER BITS SHOULD BE O
RTS PC :RETURN TO TEST AND HALT
7%: apo 85, (5F) :ADJUST STACK TO JUMP OVER HALT IN TEST
RTS PC 'RETURN TO TEST AND CONTINUE

SEG Cl0S



COS

CZRIJBO, RPON-S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PRGE 106
CZRIJB.P11 10-NOV-77 11:20 END OF PRSS ROUTINE SEG 0106

4283

Hsgﬂ lTHIS IS A SUBROUTINE TO SAVE REGISTERS

428s %N THS RE?&STER TRBLE TO ANY LOCATION
HE CALL

428 l JSR RO, d8SAVER

4288 s ¥ ; FROM

4289 ; 'I : 70
:NUMBER OF WORDS SAVED

429} iF MUST ALWAYS BE RHCS1
4292 %7 MUST ALWARYS BE SAVRE

4294 033234 SAVER:

Z <N

MOV
MOV
MOV

i ; FROM
4 ;7O

3

2 18: MOV

3

S

0

' NUMBER
R2)+ : SAVE REGISTER CONTENTS

: COUNT
:BRANCH IF NOT DONE
4301 033264

N AN EVENT 1S 70 BE TIMED THE RPO4 VECTORS TO "TIME 1"
PRIOR%TY QF PROCESS OR

ORITY OF TRAPS MUST
PRIORIYY OF RPOM INTER

4323 033266 6752 TIMELl: CLR dPCLCS

6752 033324 MOV SPCLCTR, dMWAIT
6730 804564 TIME2: MOV RHCC, 5F§NQCC GET CURRENT CYLINDER
Y #F INALA

Qo
01
4 17737
4352 Sggggg 81?7 7 OuS562 MOV RHLA' :GET LOOK RHERD
4327 033314 00000e RTI RETURN TO0 WAIT P OR WRIT.T

s s s st o s ot s s
N O 0O~ I LW r—

R

o o o o P o o o o o
W Wil

;STOP THE CLOCK
TM';GET TIME ON CLOCK

U!JZJI)

4331 THIS IS A WAIT LOOP WHEN AN EVENT IS TO BE TIMED
4332 TH CALL IS

4333 : T

433 :

4337 ;

; ABSOLUTE REGISTER RDDRESS
:BIT WAITED F
i 71
;70

£
W
(N
£

ME ALLOWED GIVEN IN 10 MICROSEC
LERANCE PLUS-MINUS IN 10 MICROSEC

—-4—4(1)1)!:
oD D
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CZRJIJIB. P11 10-NOV-77 1i:20 END OF PRSS ROUTINE SEG 0107
4339 :R1-WILL HAVE TIME ALLOWED IN 10 MICRO SECONDS
4340 :R2-WILL HAVE TOLERANCE PLUS/MINUS IN 10 MICRO SEC
4341 "MINIMUM TIME THAT CAN BE MEASURED IS ABOUT 12 MICRC SECONDS
:g:g :FOR THE SLOWEST PROCESSOR
4344 033316 000000 WAITPC: O sWAT PC
4345 (033320 000000 WAITRE: O :WAIT ON REGISTER RDDRESS
4346 033322 000000 WRITBT: O ‘WAIT ON BIT
4347 033324 000000 WAITTM: O ;WAITED TIME
4348 033326 005037 033324 WAIT.P: CLR QUURITTM :CLERR WRITED TIME
4349 033332 005077 146710 CLR SPCLBUF ;CLERR COUNT SET BUFFER
4350 03333 012777 000021 146700 MOV 8GO'BITY JPCLCSR :COUNT UP, 100 KHZ, START CLOCK
4351 033354 016600 000010 MOV 10(SP) RO -RO HAS RODRESS OF ﬁcxr LOCATION
4352 033360 010037 033316 MOV RO, I8WAITPC INOW WAITPC HAS unr PC + 2
4353 033364 162737 000002 033316 cUB 82 ISWRITPC :WAT PC IS IN WAITPC
4354 033372 013037 033320 MOV S(RO)+, S8WAITRE :WAIT ON REGISTER RDDRESS
4355 033376 012037 033322 MOV (RO)+,d8WAITBT :WAIT ON BIT
4356 033402 012001 MOV (no)+,n1 ;R1 HAS TIME IN 10 MSEC
4357 033404 012002 MOV (RO)+ R2 R2 HAS TOLERQNCE IN 10 MSEC
:ggg 033406 010066 000010 MOV RO, 10!5?) :RESTORE RETURN ON STACK
:gg? . #THIS SECTION WARITS FOR BIT, THROUGH TWO COUNT DOWNS
4362 033412 013703 033564 MOV JuTIMCNT,R3 :R3 IS A TEMPORARY COUNTER
4363 033416 033777 033322 177674 1%: BIT QMWAITBT, JWAITRE : 1S REQUIRED BIT THERE
4364 033424 001025 BNE 4ys e RANCH IF YES
4365 033426 005303 DEC R3 :COUNT IF REQUIRED BIT NOT THERE
4366 033430 001372 BNE 19
4367 033432 013703 033564 MOV J8TIMCNT,R3 : TEMPORARY COUNTER
4368 033436 033777 033322 177654 2%: BIT J8WAITBT AWARITRE : IS REQUIRED BIT THERE
4369 033944 001015 BNE ys bnnnc 1f YES
4370 033446 005303 DEC R3 :COUNT If REQUIRED BIT NOT THERE
4371 0334s0 001372 BNE 28
4372 033482 017737 177642 001126 MOV JWAITRE , 3#SBDDAT :REGISTER CONTENTS FOR TYPEOUT
4373 033460 032777 000100 146512 BIT s1E, IRHES ] -HI0 ANY INTERRUPT OCCUR
4374 033466 001402 BEG 3% 'BRANCH IF YES
4375 (033470 10400] ERROR 1 RPOH DID NOT INTERRUPT
4376 033472 000427 BR 23 touT
3327 033474 104002 3%: ERROR 2 Rpoq ¥NT§RRuprzgcgu; WATITED
/
4379 svsn RFTER TWO counr DOWNS
4380 *FROM 177777 10 O
:ggé 033476 50042S BR 78 :ouT
4383 ¥NOW TIME AND TOLERANCE WILL BE CHECKED
4384 033500 017737 177614 001126 H4%: bov JWATTRE , anSBDDAT :REGISTER CONTENTS FOR TYPEOUT
4385 033506 032777 000100 46464 BITY $1E, JRALS] bxo ANY INTERRUPT OCCUR
438E (033514 D00I402 BEG 54 :BRANCH IF YES
4387 033cle 104003 ERROR 3 INTERRUPT DID NOT OCCUR EVEN
4388 AFTER ONE BNE AND ONE MOV
4389 or THE WAITED ON BIT SETTING
4390 033520 000414 BR 79 :QUT
4391 033822 160201 5§: SUB R2,R1 ‘Rl NOW HAS LOWER LIMIT OF TIME
4392 0N33824 023701 033324 CMF JMNAITTM RI ‘FOR GOOD RESULTS, WAITTM
4393 :MUST BE GREARTER OR EQUAL

4294 ; TORI
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CZRIJB.P1I 10-NOV-77 11:20 END OF PARSS ROUTINE
4395 033530 103002 BHIS 6% :BRANCH IF GOOD
4396 033532 104004 ERROR 4 :BIT DID OCCUR BUT TIME
4397 !TAKEN 1S BELOW LOWER LIMIT
:ggg 033534 000406 BR 7% s OUT
4400 033536 060202 6%: ADD R2, R2 DOUBLE TOLERANCE
4401 033540 060201 ADD R2.R ‘R1 NOW HARS UPPER LIMIT OF TIME
4402 033542 020137 033324 CMP RI, anunxvrn ron GOOD RESULTS, WAITTM
Y403 :MUST BE LESS OR EQUAL TO Rl
Y404 033546 103001 BHIS 73 :BRANCH IF GOOD
4405 033550 104004 ERROR Y BIT DID occun BUT TIME TRKEN
4496 ‘IS ABOVE UPPER LIMIT
4407 033552 78:
::gg 033562 000002 RTI :RETURN TO MRIN TEST
4410
¥4l
Y4l
4413
G414
4415 . THIS IS A WAIT LOOP WHEN NO P-CLOCK IS AVAILRABLE
4416 !NO TIMING IS DONE
33%5 CQLL 1
4419 : A : ABSOLUTE REGISTER ADDRESS
4420 : B 'BIT WAITED FOR
4421 ; TA : TIME-NOT USED HERE
Y422 ; 10 'TIME-NOT USED HERE
::ga :R3-1IS A TEMPORARY COUNTER
4435 033564 177777 TIMCNT: 177777 . COUNT FOR WRIT LOOP
:359 033566 00002S RPTCTR: 25 ! COUNT FOR INTERRUPT WRIT (11,70 CPU)
4428
::gg 033570 WARIT.T:
443] 033574 016600 000004 MOV 4(SP), RO :RO_HRS ADDRESS OF NEXT LOCATION
4432 (033600 010037 033316 MOV RO, 9#UAT TPC *WAT PC +2 IS IN WAITPC
4433 033604 162737 000002 033316 sUB 82’ JsWAITPC ‘WAT PC IS IN . 1 PC
4434 (033612 013037 033320 MOV 3(R0)+, 98WAITRE :WAIT ON Rscxsren ADDRESS
4435 033616 012037 033322 MOV (RO)+, 98WAITBT ;WAIT ON BIT
Y436 033622 022020 CHP (RO)+' (RO)+ 'DUMP NEXT TWO WORDS-TA
::gg 033624 010066 000004 MOV RO, 4(4P) 'RESTORE RETURN ON srnck
::33 ; #THIS HAS THE TWO COUNT DOWNS FROM 177777
444l 033630 013703 033564 MOV J8TIMCNT,R3 :R3 HAS TEMPORARY COUNT
4442 033634 033777 033322 177456 1% BIT 8WAITBT  AWARITRE ;15 REQUIRED BIT THERE ?
4443 033642 001025 BNE 4§ 6 HECK FOR THE INTERRUPT
444 033644 005303 DEC R3 :COUNT IF REQUIRED BIT NOT THERE
4445 033646 001372 BNE 18
w446 033650 013703 033564 MOV JETIMCNT,R3 : SECOND COUNT DOWN FROM 177777
4447 0336S49 033777 033322 177436 2%: BIT asunxTaT 'JWAITRE' ;1S REQUIRED BIT THERE ?
4448 033662 001015 BNE 4g C HECK FOR INTERRUP
4443 (33ee4 005303 DEC R3 !COUNT IF REGUIRED BIT NOT THERE
44€0 0236Ee 001272 BNE 2%

StG G108
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CZRIIB.PIL

4451
4452
4453
Y4y
4455
4456
4457
4458
4459
4460
4461
N4B2
4463
4464
Y4¢eS
4466
Y467
4468
4469
4470
4471
4472
4473
4474
4475
Y4476
Y4477
4478
4479
4480
4481
4482
4483
4484
4485

033670
033676
033704
033706
033710

033712

033714

033744

033746

033750
0337E+4

10-NOV-77 11:20

0177237
032777
001402

104001
000417
104002

0oo41S

104003

000400

00000e

774eM 001
"

126
CO010C 146274

033566

000100 146244
177356 001126

FO9

10-NOV=-77 13:16 PAGE 109

END OF PARSS ROUTINE

3%:

bt ¥
6s:

MOV
BIT
BEQ
ERROR
BR

ERROR

BR

SWAITRE, d8$BDDAT ;REGISTER CONTENTS FOR TYPEOUT

81E, JRHLS] .bx ANY INTERRUPT OCCUR ”
33 BRRNCH IF YES
1 sRPOY DID NOT INTERRUPT
:BIT DID NOT OCCUR
cs SOUT —-—-m—ememmmmemcccm e ’
2 :RPOM INTERRUPTED BUT

'WAITED ON BIT DID NOT OCCUR
'EVEN AFTER TWO COUNT DOWNS
IFROM 177777 10 O

3 POUT =mmmmmmmmmmmmm oo >

; #BIT DID SET SO CHECK IF INTERRUPT OCCURRED

; #THE RAMOUNT QOF TIME ALLOWED CAN BE CHANGED BY ALTERING LOCATION
; #°RPTCTR" RBOVE

MOV
DEC
BNE

BIT
BEQ
MOV
ERROR

BR

cs:

RTI

J¥RPTCTR, R3 ; LOAD COUNTER WITH COUNT
R3 :COUNT DOWN_ONE

68 :DO AGAIN IF NOT ZERO YET
81E,JRHCSI ; 01D RNY INTERRUPT OCCUR 7
5% :BRANCH_IF YES

aunxrae 24SBODAT' :REGISTER CONTENTS FOR TYPEOUT
- INTERRUPT DID NOT OCCUR
"EVEN AFTER ONE BNE OF
s gns WAITED ON BIT OCCURING
................................ b

;RETURN TO MRIN TEST

StEG 0109
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CZRIJB. P11

4486
4487
4488
4489
4490
449]
4492
4493
4494
4495
4496
4497
4498
4499
4500

833756
033762
033764
033766
033772
033774

034020

034022

034062

<
1

.6 FCTNL CTRLR2 MACY!l 30(104&)
0-NOV-77 11:20 EN

10-NOV=-77
D OF PRSS ROUTINE

GOS

13:16 PAGE 110

; THIS CHANGES REGISTER SAVED VALUE

CQLL 1S

N
NEH

CHREG:

RO, J8CHREG

CHANGED

TO BE CHANGED
IT MUST BE O ORI
T TO BE CHANGED

;REGISTER TO BE
: NUMBER OF BITS
‘NEW VALUE OF B

POSITION OF Bl

:NEW nuo P WILL BE REPEATED N NUMBER OF TIMES

012001 MOV (RO)+,R1 :R1 HAS ADDRESS OF ADDRESS OF REGISTER
012002 MOV (RO)+.R2 'R2 HAS NUMBER OF CHANGES
162701 002172 SUB #RHWC | R1 ‘Rl HAS OFSET Of REQUIRED REGISTER
005720 18: 75T (RO)+' ;1S A BIC OR A BIS _TQ BE DONE
001403 BEO 2$ "BRANCH IF R BIC 1S REQUIRED
052061 004512 BIS (RO)+, savsns<nx) ser REQUIRED BIT
00402 BR 33 RANCH TO DECREMENT COUNT
042061 004512 28 : BIC (RO)+, SAVERE (R1) ' :CLEAR REQUIRED BIT
005302 3%: DEC R2 . DECREMENT NUMBER OF CHANGES
001367 BNE 13 'BRANCH IF NOT COMPLETE
900200 RTS RO SRETURN TO MARIN PROGRAM

:THIS FILLS A BLOCK WITH INCREMENTAL DATA

iCALL 15

: JS RO, asFILL

: F ; FROM

: N :NUMBER OF WORDS

: S :STARTING VALUE OF DATA

: 1 :INCREMENT DATA BY

FILL: R
012001 MOV (RQ)+,R1 Rl HAS RDDRESS WHERE DATA IS ~J GO
812002 MOV (RO)+ ' R2 Ra HAS NUMBER OF WORDS TO BE FILLED
012003 MOV (RO)+.R3 :STARTING VALUE OF DATA
012004 MOV (RO) +.RY ‘RY HAS INCREMENT

. #NOW DATA WILL BE FILLED

010321 18: MoV R3, (R1)+ :FILL DARTA
060403 ADD RY.R3 *GET NEXT VALUE OF DATA
005302 DEC R2 :DECREMENT COUNT
001374 BNE 18 :BRANCH IF ALL NOT DONE
000200 RTS RO 'RETURN TO MAIN PROGRAM

:THIS IS
:GOGD DATA

A SUBROUTINE TO COMPARE REGISTERS
1S RLREARDY SAVED IN 'SAVERE'

SEG 0110
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CIRIJB.PI1L

44

4248
4SNY
4o 4

9ty

38
4548
4549
4550
4c5s1
4552
4553
4E5Y
4555
45Ep
4557
4558
45589
4560
4561
4562
4563
4564
4565
4566
<567
usKEa
4569
4570
4571
457¢
4573
<4574
457¢
4576
4877
<£78
4E7q
<80
<£81}

034064
034076
034100
Q34102
034104
034106

034110
034114
034122

034126
034132
034134
034136
034142
034146
034154

034156
034160
034leY4
034170
034174
034176
034200

g34202
o3421i4
O34cle

10-NOV-77 11:20

00S303
0313Se

000200
ataluisly

035010
004537
177?276

oceoooz

144754
177177
000200

002301

004S00

HO9

10-NOV-77 13:16 PRGE 111

END OF PRSS ROUTINE
TEST ?QTR IS IN THE REGISTERS

JSR RO, d8COMREG

RAET

RG
on RETURN WITH ERROR °*$GDDAT’ Hhs cgoo
: "REGARDR’ MRS REGISTER ADDRESS

SRS g et
N FOR ERRO

8R GOOD COHPQRISON

DATA, 'SBOOAT’ HAS BRD DATA

COMREG:
MOV (RO)+,R} :R1 HAS ADDRESS OF GOOD CATA
MOV (RO)+ R2 :R2 HAS ADDRESS OF RDDRESS OF TEST DATA
MOV (RO)+.R3 :R3 HAS NUMBER OF WORDS
MOV (RO)+ ' RY 'RY HAS RETURN FOR ERROR
MOV (RO) . RO RO HAS RETURN ON NO ERROR
. #NOW SAVE RéGISTERs
Ysr PC, 98PUTREG SAVE REGISTERS
MOVE angnvgns+es aansil nnxg HPP;R BYTE OF RHAS SAME
MOV R

¥NOW conpnkss WILL MADE’

18: ADD RS : INCREMENT TO INDEX
CMP (Rl)+ (R2)+ :COMPARE REGISTER CONTENTS
BEQ 2s 'BRANCH IF GOOD
MOV -(R1),2#8GDDAT :SAVE GOOD DATA
MOV -(R2)  a#SBODAT :SAVE BAD DATA
MOV RHWC (RS) , JBREGADR -SAVE ADDRESS OF FAILING REGISTER
JSR PC, aRY :RETURN %0 MAIN PROGRAM
:TO PRINT ERROR
CMP (R1)+, (R2)+ 'UNDO -(R1) AND -(R2) FOR ERRORS
MOV JSWR. = (SP) :GET SWITCH SETTING
BIC $1C600, (SP) KEEP ON#Y SNITCH 7 AND B
CMP #SWO7, LSP)+ 8 DOWN
BEQ 39 : BRANCH our IF YES
2% : DEC R3 ‘ARE ALL COMPARES DONE
BNE 13 'BRANCH IF NOT COMPLETE
3%:
RTS RO :RETURN TO MAIN PROGRAM
4% : LWORD O :TEMP STORAGE

SEQ 0111
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CZRIIB. P11 10-NOV-77 [1:20 END OF PRSS ROUTINE SEG 0112

25
4584 -HERE IS A DETARILED EXPLAINATION OF HOW THE LOOP ON ERROR WORKS .
4585 "ON HITTING AN ERROR IF THE LOOP ON ERROR SWITCH IS SET, THE
:ggg ' PROGRAM GOES BACK - USURLLY BACK TO THE BEGINNING OF Tﬁs TEST.

4
4588 :WHEN THIS OPERATOR SELECTQBLE SCOPE LOOP IS USED THEN THE POINT
4589 : THE PROGRAM GOES BAC N BE CHANGED.
4590 : THE Resraxcrrch Y0 THE POINT WHERE THE PROGRAM CAN GO RRE: -
4E9] t1. 1T MUST BE WITHIN THE TEST UNDER CONSIDERATION
4592 :2. LOOP ON ERROR SWITCH MUST BE SET
4593 ;3. THE_ERROR MUST OCCUR WITHIN THE TEST UNDER CONSIDERATION
4594 ‘1F THE ERROR DOES NOT OCCUR WITHIN THE TEST UNDER CONSIDERATION
4535 : THE PROGRAM WILL REVERT TO NORMAL OPERATION. HOWEVER, IF LOOP ON
4596 STEST SWITCH IS SET AND THIS OPERATOR SELECTRBLE SCOPE LOOP IS USED
4597 :THEN THE PROGRAM WILL LOOP BACK TO THE SELECTED POINT WHEN IT
:ggg cones TO THE END OF THE TEST UNDER CONSIDERATION.
4600 RFTER LOOPING FOR SOME TIME 1F THE LOOP SWITCH IS PUT DOWN THEN
328£ :NORMAL OPERATION WILL CONTINUE.

[ -4
4603 034220 000000 TESTAD: O :FIRST ADDRESS OF TEST
4604 034222 OPERSEL :
4605 Q34222 005037 177776 CLR PS :MAKE PROCESSOR STATUS ZERO
4606 034226 012737 177777 040742 MOV A8PRITEM :CLEAR PREVIOUS ITEM NUMBER
4607 034304 0137496 004504 MOV auTéTwn -(SP) czr READY TO TYPE TEST
4608 034310 104402 TYPOL UMBER
4609 034350 013746 001110 MOV J8SLPERR, - (SP) GET READY TO TYPE LOOP BACK PC
4610 034354 104402 TYPOC
4611 034356 104401 001223 TYPE , SCRLF
4612 034610 104412 RDOCT
4613 034612 062716 000002 ADD 82, (SP) :GET LPADR
4614 034616 O0lee3? 001106 MOV (SP1+, IsSLPADR
4615 034774 (04412 ROOCT
4616 034776 012637 001110 MOV (SP)+ d8SLPERR ;GET LPERR
4617 035002 013746 001106 MOV JuSLPADR, - (SP)
4618 03S00e 000002 RTI
4ELQ
4£20
4621
422
4623
4624
4625 -#THIS SAVES THE CONTENTS OF ALL Hnnounns REGISTERS
4626 :#IN MEMORY LOCATIONS TAGED FROM “WC*® TO “EC2"
4627 ;#THIS ]S DONE SG THAT COMPRRES ARE DONE WITH SAVED LOCATIONS
4628 :¥AND NOT THE REGISTERS THEMSELVES.  THIS WILL MAKE
:ggg - ®ERROR PRINTOUTS FOR GOOD AND BAD DATA ALWAYS DIFFRENT
4£3]
4£32
4633
4634 035010 PUTREG:
4635 035016 012700 002172 MOV %RHWC , RO :STARTING RDDRESS OF REGISTERS
“e3e 03022 012701 0GO2zeN MOY #uC,R] :STARTING ADDRESS OF SAVING LOCATICONS
4£37 0302t 01270z 000022 MOY sRHCC-RAWC+2/2, RA®. :NUMBER OF REG. INTO Re2
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CZRIJB. P11 10-NOV-77 11:20 END OF PRSS ROUTINE SEG 0113
4638 035032 013021 108: MOV Q(ROI+, (R1)+ ; SAVE HARDWARE REG.
4639 035034 00S302 DEC Re
4640 035036 001375 g?g égi

4e41 035046 000207
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CZRIJB.P11 10-NOV-77 11:20 END OF PRSS ROUTINE SEG 0114
4eu2 :THIS 1S A DATA COMMAND SETUP SUBROUTINE
4643 i THE CALL IS
4H4Y . JSR RO, 2 #RUN
4EHS : C ;chxnoen
4646 : BYTE S s SECTOR
447 i .BYTE T : TRACK
4648 ; -W :WORD COUNT
4E43 : 8 :BUS ADDRESS
4650 ; BRI :BUS RDDRESS INHIBIT
4651 ; FMT22'ECI!HCI tFMT22=1 =16 BIT WORDS
4652 ; *ECI = ECC CORRECTION INHIBIT
4653 , "HCI = HEADER COMPARE INHIBIT
4654 COM :COMMRND ADDRESS
4655 (035050 012077 145136 RUN: MOV (RO)+, IRHCA :CYLINDER
4656 035054 012077 145124 MOV (RO)+, 9RHDST ‘DESIRED SECTOR/TRQCK
4657 035060 012077 145106 MOV (RO)+. 9RHWC *WORD COUN
4658 035064 012077 145104 MOV (RO)+’ JRHBA 1BUS noonsss
4659 (035070 013746 004616 MOV JsUNIY -(SP) *GET UNIT NO
4660 035074 052016 BIS (RO)+, LSP) :SET_BUS ADDRESS INHIBIT
466l 035076 012677 145074 MOV (SP )+, aRHCS2 'UNIT NO AND BAI TO RHCS2
4662 035102 012077 145102 MOV (RO) + . IRHOF :FORMAT ecc Inuxaxr, HEADER
4663 : COMPARE , THERE
4664 035106 013077 145066 MOV 2(RO)+,aRHCS!  :COMMAND’ IN RHCS1
:Egg 035112 000200 RTS RO 'RETURN TO MARIN PROGRAM
4667
4668
4£63
4670 :THIS IS A SUBROUTINE TO COMPARE TWO BLOCKS IN MEMORY
4671 !R1 HRS GOOD DATA BUFFER ADDRESS
4672 'R2 HAS TEST DATA BUFFER ADORESS
4673 ‘RS HARS ADDRESS OF RETURN ON snnon
4674 :R3 HAS NUMBER OF WORDS TO BE COMPARED
4675 ‘R4 MRS ONE MORE THAN NUMBER OF uonos TO BE COMPARED
4676 :CALL IS
NE77 : JSR RO, 98COMPAR
4678 : G :ADDRESS OF GOOD DRTR
4£79 : T :ADORESS OF TEST DAT
4680 : N s NUMBER OF WORDS T0 az COMPARED
4681 : RE :RETURN ON ERROR
4682 : RG 'RETURN ON NO ERROR
4653
4684
468€
4686 035114 COMPAR:
4687 035126 012001 MOV (RO)+,R1 : ADDRESS OF GOOD DATA BUFFER
4688 035130 012002 MOV (RO)+ . R2 :ADORESS OF TEST DATA BUFFER
4689 035132 012003 MOV (RO)+.R3 :NO OF WORDS T0O BE COMPARED
4690 035134 012005 MOV (RO)+ RS :RETURN ON ERROR
4691 035136 011000 MOV (RO), RO :RETURN ON NO_ERROR
4692 035140 0102304 MOV R3,RY :NO OF WORDS TO BE COMPAREC
4693 03142 005204 INC R4
4694 (036144 010437 004502 18: MOV RY, 28ERWORD :FOR ERROR WORD NO
4695 035150 022122 CMP (R1)+, (R2)+ : COMPARE GOCD WITH TEST DATA
4£9e 03512 001417 BEQ 2% :BRANCH IF GOOD

4e97
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4698
4699
4700
4701
4702
4703

NNNNININ

P o o o g A o &

035216
03523C

035232
g3s31e
036316
035400
035404
035406
035412
035416
035424
035430
g35432
035436
035442
D3S44Y
035446
035450

00
03e302

10-NOV-77 11:20

g2eeet
000137

Q01ileM
00llee
004502

14374G
1721727
000200

002200
037334

000000
002200

002168
002166
002200
002166
000200
004710

03%e32

000004

10-NOV-

LO9

77 _ 13:16 PRGE

END OF PRSS ROUTINE

BASECH:

2s:

18:

ADTIMO:

MOV
TYPOC
JSR
RDOCT
MOV
MOV

ILL
7670
J8RHCS1,-(SP)
PC, 98STKINT
SRHOB, RO

822. Rl
sADTIMO, Juy
?gp,acnﬁc51
J0(SP)
J¥RHCS] , JSP
E?P,(R05+

28
JSRPVEC, - (SP)
(SP)+, 98RPVEC
JBRHCS1, -(SP)
SBRPVEC, - (SP)
8RA, - (SP)
J8BEGIN
SsAstin

115

; GOOD DATA
;BAD DATA
:ERROR WORD NG.

%6 PRINT ERROR

;UNDO -(R1) AND -(R2) FOR ERRORS
:GET SWITCH SETTING

;KEEP ONLY SWITCH 7 AND 8

;1S 7 SET AND 8 RESET

;ggﬁﬂ%H OUT IF YES

; COUN
;BRANCH IF ALL NOT DEVICE
:RETURN TO MRIN PROGRAM

ALLOW YHE CHANGE OF THE BASE
0 TO ANY TYPED VALUE

;GET RERDY TO TYPE OLD BASE
;INITIALIZE THE TTY KEYBORRD

;GET STARTING RDDRESS OF REGISTERS
; NUMBER OF REGISTERS

;SET UP_TRAP CATCHER FOR TEST

; NEW RDDRESS

;NO, JUST OLD ONE RETYPED

; DO_THE RDDRESS ACCESS

;GET THE RDDRESS OFFSET

;AND PLUG IT IN

;ONE LESS REGISTER TO DO

;BUT WE'RE NOT DONE YET!

;GET RERDY TO TYPE OLD VECTOR RDDRESS

:SETUP VECTOR RDDRESS

;00 IT OVER RGRIN

; RESTORE STACK
;AND DO THE QUERY AGRIN!

SEG 0115
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CZRIJB.PIIL 10-NOV-77 11:20 END OF PRSS ROUTINE SEG Ollk
474S 036306 RPVECT:
474? e 104;95 30 3572 ;YGOC RPVECT, 3RPVEC ;YPE FEO¢RZE 4 VECTOR
qﬂq g q - . . ~
:;: B3bd85 RARROE 09630 1N AT  AERNCEE 1R EENTTRE T

4750
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CZRIIB. P11 10-NOV~77 11:20 SYSMAC LIBRARY ROUTINES SEQ 0117
:Zgé .SBTTL SYSMAC LIBRARY ROUTINES

Y4783
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RIJBO, RPOM.S. 6 FCINL CTRLR2 MACYLl! 30(1046)
RIIB. P11 10-NOV-77 11:20

4754

10-NQV-77

TTY INPUT ROUTINE

B10

13:1& PRGE 118

;FROM THE TTY

SEG

~
-

»
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HH BEXBERBRBERBRREERBREBEARRARRERERRERERRERRAERRERRBERFERERRRLRRRE SR

NTROBB?YTE" (?ASSH?) TO DETERMINE WHICH

RINS HE “ERRCR TRBLE™ (SERRTE.,

SERRTYP SUBROUTINE FROM SYSMAC.

ENTS WILL BE TYPED BEFOR REPORTING THE ERROR
RENT ERROR HRS THE SAME ITEM NUMBER
RROR THEN ONLY THE DQTQ WILL BE TYPED

;PREVIOUS ITEM NO. LOCARTION

; GET_SWITCH SETTING
P ONLY SWITCH 8 AND b
H1ESE SFF ARD 8 RESET
:IF NOT BRANCH
"BRANCH IF SW & IS SET AND B PESET
' JUMP_IF SW B8_IS SET
'OR IF SW B IS RESET AND SW & IS RESET

;CLEAR PREVIOUS ERROR ITEM

-ggﬁgRIgGE RETURN™ & "LINE FEED"
;PICKUP THE ITEM INDEX

:IF ITEM NUMBER IS ZERO, JuST
'TYPE THE PC OF THE ERROR

'SAVE SERRPC FOR TYPEOUT

'ERROR ADDRESS

GO TYP;-—OCTQL RSCII(ALL DIGITS)

ouU
;ADJUST THE INDEX_SO THAT IT WILL
; WORK FOR THE ERROR TRBLE

;FORM _TRABLE POINTER

! WAS PREVIOUS ERROR SAME
:BRANCH IF NOT

:POP RO OVER EM AND DH

AVE NEW ERROR ITEM
ICKUP “ERROR MESSAGE"” POINTER
SKIP TYPEQUT IF NO POINTER
TYPE THE “ERROR MESSHGE"
OR MESSAGE™ POINTER GOES HERE
'"CQRRIQGE RETURN™ & "LINE FEED"™
;PICKUP “DRTR HEQDER' POINTER

CZRIJB. P11 10-NOV-77 11:20 ERROR HANDLER ROUTIN
4755
4756
wr5?
:;gg .SBTTL ERROR MESSAGE TYPEOUT ROUTINE
4760 - #TH]S ROUTINE "ITEH o
4761 YRS T AR o SR ORTED . | CIT THEN
Y762 : #AND REPORTS THE RPPROPRIRTE INFORMATION CONCERNING THE ERROR.
4763 :#17 IS A COPY OF T
4764 c#WITH ONLY MINOR C S
4785 :#FIRST IF SWITCH & IS SET AND SWITCH 8 RESET THEN
4766 :#ALL REGISTER CONT
94767 ; ¥SECOND 17 CUR
4768 : #AS THE PREVIOUS s
:;93 ‘%AND NOT THE ERROR MESSAGE AND HEADER
:;;é 040742 000000 PRITEM: O
4773 04074M 017746 140170 SERRTYP: MOV JSWR, - (SP)
4774 040750 042716 177277 BIC s?csdo, (sP)
4775 040784 (022726 000100 CMP #SW06, [SP)+
47?6 040760 001001 8NE 18
4777 040762 000402 BR 28
:;;g 040764 000137 041704 18: IMP J8TYPERR
4780 040770 2% :
:;gé 041706 005037 040742 CLR J#PRITEM
4783 041704 TYPERR:
4784 041704 104401 001223 TYPE $CRLF
4785 041710 010046 MOV RO, -(SP)
4786 041712 005000 CLR RO’
4787 0OM1714 JIS83700 0O0!i1l4 BISB J8SITEMB,RO
:;gg 041720 001004 BNE IS
:;g? O41722 013746 001116 MOV $ERRPC, - (SP)
4792 041726 104402 TYPOC
4793 041730 DOO4SY B8R 108 :GET
4794 041732 005300 1$: DEC RO
4795 041734 006300 ASL RO
4796 041736 006300 ASL RO
4797 0OM1740 006300 ASL RO
47398 O41742 700 001226 ADD #SERRTB, RO
4798 ON1746 0037 040742 CMP RO, 9sPR} TEM
4800 OM1752 001002 BNE 13
4801 041754 gggoso CMP (RO)+, (RO +
388% 8:1523 1 5 9 40742 3s ag Rs ? PR TEM
4 13§: MOV 8
4804 D417649 812837 41774 MOV Sﬁ
4B80S 041770 001404 BEQ
4806 041772 104401 Tvps
4807 041779 000000 2s: .WORD O {“ER
4808 041776 104401 001222 TYPE SCRLF
4803 042002 012037 042012 3S: MOV {RO)+,4S
€15 042006 001404 BEQ 5%

‘SKIP TYPEOUT IF O

SEQ 0119



CZR*IBO RPOY S-6 FCTNL CTRLR2 MACYL1l 30(1046)

ZRJIB.PLL

042010
o4201e

042060
042062
042064
042066

10-NOV-77 [1:20

-0
=

nNnLwWw QLwr
£
O
[V

012601
012600
000207
020040
042072

00lees

042066

Coo

4S:
S

6%

’8:

8%

s:
108:

119%:

10-NOvV-?77
ERROR MESSAGE TYPEOUT ROUTINE

TYPE
. WORD

D10

13:16_ PAGE

SCRLF
R1, -(SF)
éRb)+ R1

(RO)+,RO
(RO)+’

StR1
8s

J(Rl
(R13

s
118

63

(
(
P
;7

S
SP)+
C

)+, -(SP)

)+, -(SP)

WR1
, RO

120

; TYPE THE "DATR HERDER"
;”DATA HERDER” POINTER GOES HERE
-”SQRR&QGH RETURN™ & "LINE FEED”

; PICKUP "DRTA TRBLE" POINTER

:BR IF NO DATA TO BE TYPED
;PICKUP “DATA FORMAT* POINTER
:"OCTAL” OR “DECIMAL"

;BR IF DECIMRL

:SAVE @(R1)+ FOR TYPEOUT

;GO TYPE--OCTAL RASCII(ALL DIGITS)

;SAVE &@(R1)+ FOR TYPEOQUT
:GO TYPE--DECIMAL ASCII WITH SIGN
: 1S THERE ANOTHER NUMBER?

:BR_IF_NO
! TYPE TWO(2) SPACES
: LOOP

;RESTORE R
;;E?RRIRGE RETURN" & "LINE FEED"
: TWGO(2) SPACES

SEG Ql120



ELD

CZRJJBO, RPOM-S.6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PAGE 121
CoRIJB.PLL 10-NOV-77 11:20 ERROR MESSARGE TYPEOUT ROUTINE SEQ 0121

483b



F10

CoRIJBO, RPOM-S.6 FCTNL CTRLR2 MACYLl 30(1045) 10-NOV-77 13:16 PAGE 122
CZRIIB.PI1L 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 0122

4837



CZRIJBO, RPOM.S.6 FCTNL
CZRIIB. P11

4838
4839
4840
4841
4842
4843
4844
4845

043060
043066
o43074

2399999992

D= bt P Pt Pt Pt Pt P o
WU“HL&W%BFTEV
LoeOOLorONEN

10-NOV-77

CTRLR2
11:20

Qo0
£W
N
Qo
£0°
(o =)

RC)
0N
fun
[y
nye—
oo

RAZRERN
O0O—0O0nfu
e pn [ er bt bt e
28523

;:
2

020124

MACY11l 30(1046)

Q42040
0sell?
0S110%

000
0S110S
042440
020105
047S04
052125
041505
044502
020104
042523

042040
052117
051105
053440
0s410S
042105
042040
052105

G10

10-NOV-77 13:16 PAGE 123
POWER DOWN AND UP ROUTINES SEQ 0le3

;llll!l{ll!ll§l§§l§Ili!l!l!i!!!!lll!lliIil!li!liliil!*llil!il!illiiiflf

{ERROR AND MESSAGE TRBLE CONDIMENTS
PR EREERERERN AN RS R R R R R R R AR AR AR AR AR RERNSRNBRR GRS R RE AR NP SR

EML:

EM2:

EM3:

EMY:

EMS:

EME:

.RSC1IZ

.ASC1IZ

.ASCIZ

.RSCIZ

.ASCIZ

LRSCIZ

/RPCY DID NOT INTERRUPT~/

/INTERRUPT ENARBLE BIT DOWN BUT EXPECTED BIT DID NOT SET~

/RPOM DID NOT INTERRUPT WHEN EXPECTED BIT DIC SET~/

/EXPECTED BIT DID SET BUT TIME IS IN ERROR - TIME IN 10 MICROSEC. DECIMA

/RHAS DOES NOT CLEAR BY MOVING IN ALL ONES-

/LORDING RHER] FOR ALL UNITS DID NOT SET RNY RHARS BITS



H10

CoRIJBO, RPO4.S & FCTNL CTRLRZ MACYI1 30(1046: 10-NOV-77 13:16 PRGE 124
CZRJJB.P1I 10-NOV-77 11:20 POWER DOWN RAND UP ROUTINES SEG Clev

4894 043172 046101 020114 Q4712S
4895 043200 0S211l 020123 044504
4836 043206

4897 Q43214 042523 020124 04710l
:gge Qu322e 020131 044{22 0565
3 KED TR Bl &

4901 D43244 0S! g4eSeY

4902 043252 0S1040 043505 0S1

B EE EER S

4906 043302 042:05 000056

4907 043306 0S2123 050117 0425
4308 QY3314 Q104 856 o4 05311}
4909 Q43322 0l Y 1
4910 043330 0475
4911 043336

020
4912 043344 042
13 0se
4915 8:3323 85;111 20110 EMLL: .RSCIZ  /WITH SPINDLE POWERED DOWN RHCS2 SHOULD ONLY HAVE UNIT NO: AND IR SET/
“g}g 050 47111 46104

8

EM?7: .ASCIZ /NON EXISTENT REGISTER, PROGRAM ABORTED. -

—NO U+ pap—
—n nPOL——0OND
W—0 =00 uUwI—

EMIO: .RSCIZ ~/STOPPED DRIVE HRS MOL BIT IN RHDS! SET-

043370 0201 Q47520 042527
043376 042522 020104 047504
4919 043404 047127 0S1040 041510
4320 043412 031123 051440 047510
4321 043420 046125 020104 047117
4922 043426 0S4S14 044040 053101
4923 043434 020105 047125 0S211!
4324 O43442 047040 035117 040440
4925 DO43450 042116 0ON4440 020122

4927 DO43462 043101 042524 QDe0la2e EMI2: .RASCIZ /AFTER SPINDLE POWEREC UP, NO PACK ACKN. RHDS1 SHOULD HAVE MOL=1, vv=0-
4328 (043470 058123 047111 046104

?

u

Q2R
'-DLBHN

— = 0N
=0 —
§w-.:ru8
DR
Q0 O
80‘ -—80:2.‘
AT L
Q
£
£
[—,
n
w

Si440 EMI3:  .ASCIZ /WITH SPINDLE POWERED. NO INTIALIZE, RHCSI SHOULD HAVE G0=0, OVAs1, ROY=
42514
0S110S
047516
040511
020054
020061
042114
02010¢
020054
02E061

— =W L~

4949 0O43ee4 052104



S<RJJBO, RPO4 S & FCTNL

C<RJJB

4950
4951]
4952
4953
495y
4955
4956
4557
4958
4959

Pl
043672
043700

043706
043707

044

044210

044330
044236

10-NQV-77

0S1040
OEOBSH

U= Lo =N Lr—
—£00
£L£O0--0O

EIRRREC = 2B8258R

o042
04?7

043101

RERERRSE
—ONO 0O~

m»—maoo-»--—m.-.-...m
(S
o 2Qnna Eoe E 26

CTRLR2
11:20

os4s04
O4esSlil

0S2106
044520
0S0040
Q4el10s
Qu4122
047510
042502

Q47517
C40S24
QuesS0e
Q41440
042116
020103
Q44440
g4a2sa4
046515

047455
046515
040503
040440
047522

Q47517
o40S24
p42502
041440
042116
020103
o44440
p4esed
046518

083111
040505
046515
Q40s03
040440
047522

Q47517
040524
051508
O4b12S

MACY11l 30(1046

03047S
030075

0S110S
04ell1e
053517
052440
Q41503
Q46125
030075

020113
7

020116
0oesee

020104
094440
047506
046517
020054

047101
0e0120
047101
006522

020104
044440

EMINY:

EMLS:

EMIB:

EM]7:

I10

10-NOV-?7 13:16 PAGE 125
POWER DOWN AND UP ROUTINES

.ASCIZ

.ASCII

.ASCIZ

.ASCII

.ASCIZ

ASCTT

.ASCIZ

/AFTER SPINDLE POWERED UP RMCC SAOCULD BE=0-/

#PRCK ACKNOWLEDGE COMMAND CARUSED AN ERROR/ 15> <12

+GOOD DATA IS BEFORE COMMAND, REC DATA IS AFTER COMMAND/

/NG-0OP COMMAND CRUSED RN ERROR/<15><12>

/GOCD DRTA IS BEFORE COMMAND, REC DATA IS AFTER COMMAND-

/DRIVE CLERR COMMAND CRUSED AN ERROR/<15><12>

/GOOD DATA GIVES SHOULD BE, REC DATR GIVES ARFTER COMMAND -

SEGQ Oles



c<RJJBC

CZRJIJB

S0

ity
000000

Pl

ON434Y4
044352
044360
044366
Q44374
Q44402
Q44408
o444y )2
044420
o4442H
o444 34
O44442
Q44446
DH44SY
8 ] oY
044470
O44476

088022

RPO4-/S5-6 FCTNL

10-NOV-77

CTRLR2
11:20

020054

0e0

o

Q00 8
nNtL
WONN
b e e
M= N0NWN0 W

T PREZE RAZE
0o —0O—mN -8
ng—-ru.-.-

nn
Qrererate = LU

Q000

nr

—M

=M= NNO Lrer—-
OLfW—NN NELEONNELE

05101

MACY11l 30(1046)

guesee
040524
051505
05110S
040515

026504
QueS17
041440
020104
0sl1ie2

042040
Q445307

042524
046515

020061
047105
0S11es
047503
020104
04711}
0s1117

030523
Q42524
052504
041440
042116
044440
047522

042101
040518

EM20:

EMe2

EMee:

EmMe

l:

Q.

-l e

J10

10-NQV-77 13:16 PRGE 126
POWER DOWN AND UP ROUTINES SEG Olee

.RSCII

.RSCIZ2

.ASCIZ

.RSCIZ

.ASCII

.RSCIZ

/READ-IN COMMAND CRUSED AN ERROR~/<15> (]2,

/GOOD DATA GIVES SHOULD BE, REC DATA GIVES REG. CONTENTS AFTER COMMARND/

/RHCS1 CONTENTS CURING COMMAND WRS IN ERROR/

/RHDS! CONTENTS DURING COMMAND WARS IN ERROR-

/UNLORD COMMAND CRUSED AN ERROR/<¢15><ia>

7GO0D DARTA GIVES SHOULD BE, REC DRTAR GIVES REGISTER CONT. AFTER COMMRND-



K10

C2RJJBO, RPOM'S5 & FCTNL CTRLR2 MACYIl 30(1046) 10-NOV-77 13:16 PAGE 127
CoRJIIB.PLL 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 0127

5062 045030 027124 040440 052106
S063 045036 051105 CHIN40 0u4BS1?7

SO64 Q45044 0OM0SIS 042116 000

SO06S 0450S1) 11?7 0%;106 Q42523 EMaM: .ASCII ~OFFSET COMMAND CRUSED AN ERROR/<15><12>

S066 0Q4S0SE 02014 047503 046S)

S067 045064 047101 020104 0O40S03

S068 045072 051SeS 042105 Q40440

53 Bl QUL e o

5071 045111 187 047517 020104 .ASCIZ /GOOD DRTAR GIVES SHOULD BE, REC DRTR GIVES REG. CONT. AFTER COMMAND/
S072 045116 0O40SOM 040Sed 043440

S073 045124 0S3111 0S1S0S 05:440

SO074 0OMS5132 047510 04eleS 020104

€N7s Q45140 042802 020054 042522

SO/s 045146 020103 040SOM Q40SeH

S077 045154 043440 0S3111 0S1S0S

5078 0QMS1ee 0S1040 043505 020056

S079 Q45170 Q47503 0Selle 020056

5080 045176 043101 0Q4esed 0e20ieze

o gisd g oSl il

S083 045214 042522 052524 047122 EM2S: .ASCI1 /RETURN TO CENTER LINE COMMAND CRUSED AN ERROR/(1S> <12
5084 QuSgee 0S2040 020117 042503

S08S 045230 0S2116 051105 Q46040

S086 045236 047111 020105 047503

5087 045244 0O46S1S 047101 020104

5088 045252 040503 051525 042108

e e g mle Sl

5091 Q45273 107 Q47517 020104 .RSCIZ /GOOD DATA GIVES SHOULD BE, REC DRTR GIVES REG. CONT. ARFTER COMMAND/
50392 Q45300 040SO4 040524 043440

SC33 045306 053111 0S1S0S 0S1440

S04 045314 047510 046125 020104

S09S 045322 042502 020054 042522

S09% 045330 020103 0SO4  040Se4

5037 0453 O43440 0S3111 051505

50398 045344 (0S1040 0S 020056

5099 045352 047503 052116 020056

S100 045360 043101 042524 0e0le2e

o sieke s SS9

S103 045376 030065 020060 043117 EM26: .ASCIZ +S30 OFFSET COMMANDS ONE ARFTER THE OTHER CRUSED AN ERROR~/
104 045404 051506 052105 041440

S10S Q45412 046517 (040515 042116k

€106 045420 020123 047117 020105

S107 045426 043101 042524 020122

S108 045434 Q44124 020105 052117

109 045442 042510 020122 040503

S110 045450 051525 042105 Q40440

S111 D4S4Se 020116 051105 047522

Sll2 045464 000122

113 045466 0S1127 052111 020105 EM27: .ASCI1 /WRITE HERDER AND DATA CAUSED IMPROPER REGISTER CHANGE/«15><¢12®
S114 DHM5474 042510 04210)] 051105

S11S 045502 040440 042116 042040

©lle DO4SS10 0S2101 020101 040S03

S117 0ONSCSle 051825 042105 044440
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nnanadnanuauindunannunidan U A didn i i iy
Bn Ben bt e Be Bt Bt Bt Bon Bt (e B Bt et Bt e Bt Bt Bt B ot ot Pt Bt it Bt s st et Pt ok ps Pt Bt e o et

NNNNOCoOo
WO N

L10

0, RPON 5.6 FCTNL CTRLR2 MACYIl 30(1046) 10-NOV-77 13:16 PAGE 128
P11 10-NOV-77 11:20 POWER DOWN RAND UP ROUTINES SEG Olee

O45S24 0S011S 047522 042520

045532 020122 042522 04<S80?

046540 0S2123 0SI110S Q41440

gzgggg 0“08}3 L2516 00650S

Q45555 107 Q47517 020104 .ASCII -GOOD DATA GIVES WHAT SHOULD BE THERE/<15>-12,

0485 O40SOM 040524 043440

Q48570 0S3111 0S1S05 0S3440

046576 050510 020124 044123

Q45608 0S2G617 042114 041040

&E&éﬁ 020é8§ owé?g 0S110S

045623 122 Q1805 0Y450S .ASCIZ2 /RECEIVED DATA GIVES WHRT WAS THERE AFTER COMMAND~/

045630 042526 020104 040504

045636 040524 043440 063111

O4Sh44 0S1S05 053440 00510

Q45652 020124 040527 020123

045660 O44124 051105 020108

04Sb6E 0M3101 042624 020122

Q45674 D47S03 096S1S 04710l

O45702 0QO00I0N

D4S704 0S1127 0S2111 020105 EM30: .ASCIZ /WRITE HEADER AND DATR CHANGED WRITE FROM BUFFER/

045712 042510 042101 0S110S

045720 040440 042116 042040

045726 052101 020101 04§103

045734 047101 042507 020104

O4S742 0S1127 062111 020105

045750 0S1106 046517 041040

045756 043125 042506 000122

045764 042522 042101 044040 EM3I: .ASCII /RERD HEADER AND DRTA CARUSED IMPROPER REGISTER CHANGE-(15><12-

Q45772 040505 042504 Oeglcee

046000 047101 020104 0O40S0ON

046006 Q40S24 041440 052501

gn6C14Y 042623 020104 046511

o4e022 0S1120 0S011?7 051105

046030 O0SI040 043S0S 051511

TR Bl FUE el

o46052 047507 042117 042040 .ASCI1 ~/GOOD DATA GIVES WHAT SHOULD BE THERE-/<15><12>

O4€060 052101 020101 044507

046066 042626 020123 044127

o46074 osexg% 0SI440 047510

046102 04El 020104 042502

046110 02040 082510 042522

O46116 0US01S _ ,

046120 oqesgg 042503 053111 .RSCI2 /RECEIVED DATR GIVES WHAT WAS THERE AFTER COMMAND-

O46126 0421 042040 052101

O46134 020101 084507 042526

D46142 020123 044127 0s210!

D461S0 0S3440 051501 0S2040

D4E166 042510 042522 040440

Ov6164 0S2106 051105 041440

gzgégo 0“6865 Q40515 042116

046201 127 044522 042524 EM32: LASCIZ /WRITE HEADER DATR FOLLOWED BY RERD HERDER ANC DRTR CAUSED DATA ERROR
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MACY11l 30(1046)

L= N mbarer= )
— L0 O—L£ Onon-—
oo -0 —=UNWwo

042040
044507
Q44127
Q47510
Q42502
O4es2e

083111

EM33:

EM3y:

EM3S:

M10

10-NOV-?7 13:16 PARGE 129
POWER DOWN AND UP ROUTINES

.RSCII

.ASCII

.ASCl12

.RSCIZ

.RSCII

.RSCI!

.RSC12Z

/RERD DATA CAUSED IMPROPER REGISTER CHRNGE~/<15><12-

/GO0D DRTA GIVES WHAT SHOULD BE THERE/(1S5><12>

/RECEIVED CRTA GIVES WHAT WAS THERE AFTER COMMAND~

/RERD DATR INCORRECT~/

“WRITE DRTA COMMAND CAUSED IMPROPER REGISTER CHANGE - <15><12>

/GOOD DATA GIVES WHRAT SHOULD BE THERE "<1S>«<«l2>

/RECEIVED DRTA GIVES REGISTER CONTENTS AFTER COMMAND-

SEG 0129



N10

BO. RPOM.S.6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-?7 13:16 PAGE 130
B.ALL  10-NOV-77 11:80 POWER DOWN AND UP ROUTINES SEG 0130

0 046674 042105 04e040 052101
1 046702 02010} 4507 Q42526
5232 046710 020123 22 4507
5233 046716 052'23 051105 041440
S234 046724 047117 8:5529 0Sel16
046732 020123 101 0O4a5eM
S SOl pols pim DSk
5238 046752 051127 052111 020105 EM36: .ASCIZ /WRITE DARTA COMMAND CHANGED WRITE FROM BUFFER/
239 046760 0O40S04 040Sed 041440
5240 046766 046517 0O40SIS 042116
Se4l 046774 DMi440 0O40SI0 043516
5242 047 Q42105 O0S3440 0O44See
5243 Q47010 0O4eSed 043040 047522
gg:g 8:?016 8%?{6% 052502 0M3106
Se4e 047027 123 0425 0201i3 EM37: .ASCII /SEEK COMMAND CAUSED IMPROPER REGISTER CHANGE/(15><12>
5247 047034 047503 046515 047101
Se48 047042 020104 040503 051525
S249 047050 042105 044440 050115
Ses0 047 047522 042520 020122
5251 047064 042522 044507 052123
S Do Rl qule o
S254 047105 107 047517 020104 .ASCII /GOOD DARTA GIVES WHAT SHOULD BE THERE/<1S><la>
S2S5 DN7112 0O40SOM 040S24 043440
E256 047120 053111 0S1S0S 0S3440
5257 047126 0O40S10 020124 044123
5258 047134 052517 Q42114 041040
S piE Rip S S
5261 047153 lge 041505 0O4450S .ASCIZ /RECEIVED DRTA GIVES REGISTER CONTENTS AFTER SEEK COMMAND~/
S2b2 047160 042526 020104 040S04
Se63 047166 040524 043440 053111
S264 047174 0SIS0S 0S1040 043505
5265 047202 051511 04eS24 Q20lge
S2b6 047210 047503 052116 047105
Seb7 047216 051524 040440 0S2106
5268 047224 0S110S 0OS1440 042505
£ gren By o Sl
S271 047244 O0S1127 062111 020105 EMH0: .ASCI1 ~WRITE CHECK CRUSED IMPROPER REGISTER CHANGE-<15><l2>
S27e 047252 0“4103 041505 020113
5273 047260 040503 051525 042105
5274 047266 044440 0S011S 047522
047274 042520 020122 0Q4eSee
5276 047302 044507 0S2123 0S110S
ég;g 8:;%{2 O41440 ouogig 043Sle
5279 047321 107 047517 020104 LASCIT /GOOD DRTA GIVES WMAT SHOULD BE THERE~/<1S><l12>
5280 047326 0OM0SOM 040524 043440
Se8l 047334 063111 0S1S05 0S3440
SeBe DO47342 040510 020124 Q44123
cE3 047350 052517 0Q4ell4 041040
Se84 047356 020105 044124 0S110S

ScBE 047364 00eECS gle



Bll

CaRJJBO, RPOY S & FCTNL CTRLRE MACr11 30104 10-NOV-77 13:16 PRGE 131

CIRIIB.PLL 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 013}
5286 047367 2 04i50S 834585 .RSC12 /RECEIVED DATAR SIVES REGISTER CONTENTS RFTER COMMANG.
5287 7374 OM 856104 0S84
£588 7402 ™ 3440 0S311il
5289 QN7M10 831 gl 3508
5330 QN?M16 11 122
€291 OuM7ya4 0N 116 047108
£232 QM7v 0S! O40N40 2106

oM7Y 8311 ouéqwo 6517
gggg ONZY4E 0815 0ON2116 000
5236 0N7953 114 OH;§17 044513 EM41: LASCII /LOCKING OUT WRITE BY WRITE LOCK BUTTON CAUSED IMPROPER REGISTER CHANGE/
6297 DN7Y60 ON3S 33 047 ag 052125
5238 Q47466 0534 044522 042524
8299 04744 091040 020131 051127
S300 047502 0S2lil 020106 047514
301 O047S10 045503 041040 0S2125
6302 047816 047524 830115 040503
5303 047S24 051525 2105 04%440
6304 047632 0S0118 047522 042520
630S 0ON7S40 020122 042522 044507
S306 047546 0S2123 0S1105 041440
gggg 83;223 ouog{g 043516 006505
6309 047563 107 047517 020104 .ASCII /GOOD DATA GIVES WHAT SHOULD BE THERE-¢15><12>
G310 047570 040504 040524 043440
6311 047576 053111 0SiS0S 053440
53l 047604 040510 020124 044123
6313 047612 052517 0O82:14 041040
2318 Bureee Ss0iZ g3 OS110S
5316 D47631 122 041505 044505 .ASCIZ /RECEIVED DATA GIVES REGISTER CONTENTS AFTER WRITES WERE LOCKED OUT~
5317 047636 042626 020104 040504
G318 047644 040524 OM3440 03111
5319 047652 051505 051040 043505
g 047660 061511 042624 020122
321 047666 OM7503 0s211e 0Ou7155
5322 047674 0S1E24 {MOM40 052106
€322 JM7702 051105 053440 044522
6324 047710 082524 020123 0428287
€325 047716 042522 046040 O0O4ISI7
ggaag g;;g oqa?éa 020104 (52617
328 0847734 052101 83§§2q 0S0115 EMY2: .ASCII ~/ATTEMPTING TO WRITE WITH WRITES LOCKED OUT CAUSED IMPROPER REGISTER CHA
€329 0O47742 044524 16 052040
6330 047750 020117 0s1127 052111
6331 0477Se 020106 Q44537 (84124
6332 047764 0S3440 044522 042524
333 047772 020123 047514 (45503
6334 0S0000 042106 047440 082125
6335 0S0006 O4i440 052501 042523
§336 0S00I4 020104 046511 051120
€337 0S0022 0S01i7 051105 0S1040
€338 30 043505 1811 042524
S S gl ooy o
341 050050 047507 042117 042040 .ASZ11 ~GOOD DATA GIVES WHRT SHOULD BE THERE-(15><12>



Cll

IBS, RPON/5-8 FOTHL CTRLRE MWCYL1 30(1046) 10-NOV-77 13:16 PAGE 132
IB. P11 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 0132
S342 0S00Se 052101 020101 Q44507
B o0s Geoled il
29 5207 gééou g 5
£ mi% o Gl
S §§§1 6 8: iéi _RSCIZ -RECEIVED DRTA GIVES REGISTER CONTENTS AFTER ATTEMPTED WRITE/
c34 1 1
S350 0S0132 020101 044507 042526
£3S1 0S0140 xs 2sS 4507
gg&s 146 1 440
154 1} é
c3Sy 0S0162 123 101 2524
8355 (0S0170 020122 052101 042524
2les Deobm 20183 Q5! Ba0ioe
5358 8382?2 82115? 823111 047111 EM43: ARSCII /WRITING WITH WRITES LOCKED OUT CHANGED DISK DATAR-<¢1S><l2>
c359 20 020107 8::257 8:4124
636! 05023 020142 047513 oqeggg
6362 058592 048155 047440 053125
5363 0S02S0 8:1432 oqosxg 043516
6364 050256 el O4e040 0S1511
6365 Dsoasg 02011% O40S0OM  040S2H
6367 0S0274 0O 5 167 Q42040 _ASCI1 ~/GOOD DATA GIVES WHAT WAS ON DISK BEFORE WRITE WITH WRITE LOCKED OUT/¢1S
€368 050302 052101 101 0OM4507
6369 050310 042526 020123 044le7
S370 0S0316 052101 0S3440 051501
270 BRL ey 030548 Haiioe
2375 03 8eire? BabToe 3133
8374 0S034 052111 020108 044527
€375 (0S03S4 044124 0S344C 044522
£376 042524 046040 041517
23;7 050370 042513 020103 0S2S17
sg?g )1 127 33é861 O40440 _ASCII /WAS ATTEMPTED/<15><12>
2381 0504?3 oqaios 0058?2 052120
8&8:52 823161 _ASCI1 /RECEIVED DARTA GIVES WHAT WAS READ BACK AFTER WRITE/<18:<12>
B3 1 §§S§g§ 101
€384 0S043M 10} 4807 042526
€385 0S0442 020123 084127 052101
€386 0SOMS0 0S3440 051501 051040
€387 858&0q 40S02
£388 4 40 106
€389 0S04 11 Osaﬂug o44522
390 o4 00501 _
§39] O0S0S04 044527 044124 0S3440 JRSCIZ /WITH WRITE LOCKED OUT WAS RTTEMPTED-
€392 060512 044522 042524 046040
€393 041317 838553 020104
s394 052517 1 0Se7
% B Gl Dell g
<
397 060550 O4710S 041101 044514  EMYY: "ASCI1 /ENABLING WRITES BY WRITE LOCK BUTTON CAUSED IMPROPER REGISTER CHRANGE <l



CZRIJBO, RPOM.5.& FCTNL
CZRIJB.PLL 10-NOV-77
5398 0S0556 Q43516
€399 0S056M 04529
€400 050572 053440
S40l 0SD600 Q46040
5402 0506 052502
403 0S06I4 041440
404 0S0622 020104
S40s (0S06 0S0i17

5406 83
5407 050644 1
408 050652 04250
5409 (050656 Q47507
G410 (0S066M 052101
G411 050672 042526
5412 050700 0s2101
413 050706 046125
S4id 050714 052040
5415 (050722 005015
S416 0507 042522
417 050732 0ON310S
S418 0S0740 020101
5419 0SO0746 020123
6420 05075M 052123
G421 050762 047117
S422 050770 0620123
S423 0S0776 020122
S424 0SI00MN 620105
5426 061012 041040
G426 051020 006516
427 05i023 105
cy28 051030 042105
5429 051036 042524
5430 0518;% 0s112v
431 061 05110S
E432 051056 047440
€433 051064 052123
434 051072 045503
6435 051i00 046131
€436 051106 020122
437 0S11I4 B26440
438 051122

5439 051130 (047524
S4y40 051136 Y
44l 05ilY2 051124
Suy42 051150 034061
Sy43 051166 051525
E444 0S1164 0S011S
E44s 051172 020122
S44b (0S1200 062123
447 051206 040510
tydg 0Si214 012
€449 051215 107
S450 051222 040504
€4S] 051230 0s3111
€4ce 0E123¢ 040510
E4EZ OEip44 0S2E}7

0525
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HOTOONB I
PRI
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2832 R2R22
SDuR NRTen
SBEFRNZNSY

o44522

-y~
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MaCy1l 3001046)

QuuSee
054502
04asay4

o4esee
0S3111

o42Seu
052111
045503
o47seH

046102
O44S2e

Q43123
043516
Q40514

030462

020113
Q40503
O444<0
042520
Q44507
041440
00650S

020104
043440
0S344{
044123
041040

EMYS:

D11l

10-NOV-77 13:16 PAGE 133
FOWER DOWN AND UP ROUTINES

.RSCII

.RSCII

.ASCIZ

.ASCII

.RSCII

.RSCII

/GOOD DRTA GIVES WHAT SHOULD BE THERE/(1S»<12>

SEG 0133

+RECEIVED DARTA GIVES REGISTER CONTENTS AFTER WRITE LOCK BUTTON/<15><12>

/ENRBLED WRITES/

/TRANSFERRING ON LAST BLOCK - CYLINDER 410. - 814., SECTOR 21,

/TRACK 18, CAUSED IMPROPER REGISTER CHANGE <1512

/GOOD DATA GIVES WHAT SHOULD BE THERE- <1S»<i2>

1Sl
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CIRJJIBO, RPO4/S/6 FCTNL CTRLR2 MACYL1l 30(1046) 10-NOV-77 13:16 PAGE 134
CZRIIB.P11 10-NOV-77 11:20 POWER DOW" AND UP ROUTINES SEG 0134
S RiE B o oo
S456 USI1263 122 Q41S0S Q44505 .ASC1Z ~/RECEIVED DARTA GIVES REGISTER CONTENTS AFTER TRANSFER/
45?7 0S1270 042526 020104 040SO4
5458 0S1276 040524 043440 0S3111
G469 0S1304 05150 0S1040 043505
S460 051312 O0S1S11 042SeM 020122
S4el 051320 04 052116 047105
S462 051326 051S24 040440 106
S 2 Bl s s
S465 0S13S0 040504 0O40Se4 0S1040 EM46: .ASCII /DATR READ FROM LAST BLOCK - CYLINDER 410. - Bi4., SECTOR 21,/¢1S,<12>
S46b 0S13S6 040505 020104 0S1106
S467 051364 046517 Q46040 0S1501
5468 051372 020124 046102 041517
S469 0S1400 020113 020055 054503
S470 0S1I406 044514 Q42116 051105
5471 0S1414 032040 030061 020056
S472 051422 0200SS 030470 027064
S473 0S1430 020054 042523 052103
SR Bl gl cioe oo
S476 0S1446 0Sl1led 1501 020113 .RSCIZ /TRACK 18, IS IN ERROR/
S477 051454 (034061 00SY 0S1S11
i it b e sib
s 4
S480 051474 0Sll24 047101 Q43123 EM47: .ASCI1 /TRANSFERRING DATA FROM NONEXISTRANT SECTOR CRUSED IMPROPER /<¢1S><d12>
S481 051502 O0S1105 044522 043Si6
S482 0S1S510 042040 052101 020101
S483 051516 0S1106 046517 047040
S484 0S1Se4 047117 0S410S 0S1S1)
S48C 051532 040Se4 052116 0S1440
S486 051540 041505 047524 020lee
S487 051546 040503 0S1S2S Q42105
e Bl ol ool g
S490 O0SIS70 042522 0“458; 0s2123 .ASCI1 -REGISTER CHANGE, GOOD DATA GIVES WHAT SHOULD BE THERE-/(1S><(12>
G491 0SiS76 0SL105 041440 040510
S432 051604 043516 026105 Q43440
5433 0Siele 047517 020104 0O40SO4
S494  0Sie20 040524 0O43440 0S311l
SH49S 0Sieee 0SI1SOS 0S3440 040510
5496 0S1634 020le4 044123 052517
SH37 05142 042114 041040 02010S
S438 051650 OMMle4 051105 006S0S
t499 0S1656 0l2
SS00 (0S1e57 122 0Q41S0S 044505 .ASCI1Z /RECEIVED DATR GIVES REGISTER CONTENTS RFTER RTTEMPTED TRANSFER/
S50]1 0Sieb4 0O4eSeb 020104 Q40SO4
S502 051672 0405e4 043440 052111
SS03 051700 O0S1S50S 0S1040 04350S
5S04 051706 O0S1S511 04eSe4 0e0lae
SS0S 051714 047503 0S2116 047105
SS06 051722 0S1Se4 0OM0440 052106
SS507 051730 0S1105 040440 0Ss2l24
SS08 0S1736 046505 052120 042105
€Sl 0E1744 0S2040 040522 0S1Sie
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MARCYL1 30(1046)

g43le3
043516
020115
044S30
0e0leH
QS1117
042523
o40Sey
0si117

042040
044507
g4412?

042524
047101

042040
guy4507
o44127
047510
042502
o42522

053111
052101
g425ee
O44SL7
041440
0Sel e
Q4es2y
O4ecS i
05250
047117
O4%507

EMSO:

EMS1:

F11

10-NOV-77 13:16 PRGE 135S
POWER DOWN AND UP ROUTINES SEG 013S

.RSCII

.ASCI1I

.ASCIZ

.ASCII

.ASCII

.ASCIZ

/TRANSFERRING FROM NONEXISTRANT SECTOR CRUSED DRTAR ERROR/(15»¢ 2,

/GOOD DRTA GIVES WHRT SHOULD BE THERE-/<¢1S»<12>

/BRAD DATA GIVES WHAT WAS IN BUFFER AFTER TRANSFER/

/GIVING ILLEGAL FUNCTION CRUSED IMPROPER REGISTER CHRNGE-<15>«<12>

/GOOD DATR GIVES WHAT SHOULD BE THERE-<15.<12>

/RECEIVED DRTH GIVES REGISTER CONTENTS WRFTER ILLEGAL FUNCTION IS GIVEN/
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CoRJJBO, RPO4 S B FCTNL CTRLR2 MARCYI11l 30(1046) 10-NOV-77 13:16 PAGE 136
CIRIJB.PLL 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG CI38
SS66  0Se43p 042526 000116
SS67 0S244e 0Sl1127 0Selll 020105 EMSe: .RSCIT /WRITE DRTR ON NONEXISTANT SECTOR CAUSED IMPROPER REGISTER CHANGE~/<15.<]
5568 0S24S0 0O40SOM  040Sed 047440
5563 052456 020116 047516 042516
S570 0Sa4e4 044530 052123 047101
5571 0S2472 020124 Q42523 052103
5572 052500 (CS1117 Q41440 052501
5573 052 04eS23 020104 046511
SS74 0Seslid 051120 050117 0S110S
S5S7S 0SeSee 0S1040 043S0S 0S1S11
5576 Q4a2Se4 0201cee Q44103
5577 052536 047101 042507 00S01S
S578 0SaS44 047507 Q42117 Q42040 .RSCI1 sGOOD DRTA GIVES WHAT SHOULD BE THERE-/<¢l1S>-12>
5579 052101 020101 Q44507
S580 052560 042Se6 020123 Q44lie?
5581 0SeSkb 052101 0SI440 047510
5682 052574 046125 020104 042502
SS83 0S2602 052040 042510 0425ec
S584 052610 005015
5585 0Seble 042522 042503 053111 .ASC1Z ~/RECEIVED DRTA GIVES REGISTER CONTENTS RFTER ATTEMPTED WRITE DATA-
Ss86 0S 04210S 042040 0S2101
5587 0S2626 020101 044507 042526
052634 020123 042522 044507
5589 0SZb42 052123 0S1105 041440
SS30 0S26S0 047117 O 052116
S691 052656 020123 043101 042524
SS3¢ 052664 020122 0S2101 0O4eS2H
S593 0S2672 050115 042524 020104
2 g Ghg Sl S
5536 0%2713 122 O040S0S 020104 EMS3: .ASCIZ /READ HERDER AND DRTA AFTER A SERARCH CRUSED DATR ERRCR/
5597 052720 042510 042101 O0S110
S598 052726 040440 042116 042040
S599 0S2734 0S2101 020101 043101
5600 0S2742 04 C20lc2e 020101
5601 052750 042523 0S1101 044103
052756 041440 052501 042523
S603 052764 020104 0Q40S04 040524
gggg 822768 042338 0silz22 0s111?
666 05300! 101 0S2le4 046505 EMSH: .ASCII -RTTEMPTING COMMAND WITH INVALID RDDRESS CRAUSED IMPROPER REGISTER CHANGE
S607 0Seleg 04711l 020107
S608 053014 047503 046515 047101
S609 053022 020104 044527 044124
Se10 053030 044440 0S3116 046101
Sbll 0S3036 042111 040440 042104
Sele 053044 042522 051523 041440
5613 063052 052501 042523 020104
5614 3060 046511 051120 060117
S615 053066 0S110S O0SI0O40 043S0S
Sele 053074 O0S1S11 042524 020122
SE17 0S2102 044103 047101 042507
5618 053110 005015
SEl9 0S3112 047507 042117 042040 .ASCIT -GOOD DATA GIVES WHAT SHOULD BE THERE-«15>«l2>
S620 0S3i20 052101 02Ci0) 044s07
Seei 0S2lee 042526 0201223 044127



CCRJJBO, RPO4-S & FCTNL CTRLR2 MRCYI1l 30(1046) 10-NOV-77 13:16 PRGE 137
CZRJJB.P1I 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEG 0137

02101 0SivMu 047510
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0S2040 042510 O042see

8:5888 823}6{ .ASCI1Z ~/RECEIVED DRTAR GIVES REGISTER CONTENTS AFTER OPERRTION/
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gg?lll EMSS: .ASCII /WRITING OR READING WITH EXPECTED RODRESS OVERFLOW ERROR-/<15>¢12>
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p4e2523 .ASCI1 ~/CRUSEC IMPROPER REGISTER CHANGE~-¢15-,<12>
051120
051040
o42524
047101
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7 042040 .ASCI1 ~/GOOD DATA GIVES WHAT SHOULD BE THERE-<«1S5><l1g»
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S6S6 053436 052040 042510 0425e2

Se58 QS3446 OHESég O42503 063111 .ASCIZ /RECEIVED DATA GIVES REGISTER CONTENTS RFTER GPERATION~
SES9  0534s4 Q42105 042040 0S210!

020

5660 053462 020101 044507 042526
566l 053470 020123 042522 Q44507

5662 053476 052123 051105 041940

5663 053504 047117 042524 052116

Sop4 053512 020123 043101 042584

e BE Sus U S

Epb7 053534 090504 040624 0S1040 EMSe:  .ASCII  /DATA RERD WITH AN EXPECTED ADDRESS OVERFLOMW ERROR IS INCORRECT/(15>¢12>
S668 053542 040505 020104 044527

E669 053550 044124 040440 020116

Se70 053556 054105 042520 062103

Se7] 053564 042105 040940 042104
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Ee73 053600 042526 043lee ON7S1Y

Ee74 053606 020127 051105 Q47822
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E€7c 0E3e22 ON4ISIE O0S1117 O42s2e

€77 0E3e30 052103 00S01S
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MACY11l 30(1046)

047040
0S2040

0S 1440
006504

044103
000104
0S0115
042040
047503
020104
0S3440
043040
Qe0la4
040503
005015
050117
043505
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042507
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10-NOV-77 13:16 PAGE 138
POWER DOWN RAND UP ROUTINES SEG 0138

.RSCII

.RSCIZ
.RSCII

.RSCI1I

.RASCII

.RSCIZ

.ASCII

+WORD NC. 1 TO 260 SHOULD BE RERD, WORD NO 261 TO 266 SHOULD/¢15.-12.

/BE CHANGED~/
7ATTEMPTING DATA COMMAND WITH WRONG FORMAT BIT CAUSED-/<1S>.12>

#IMPROPER REGISTER CHRANGE~<15> 12>

/GO0D DRTA GIVES WHRT SHOULD BE THERE~/<15>«<l2~

/RECEIVED DRTR GIVES REGISTER CONTENTS AFTER ATTEMPTED DRTR TRANSFER/

/ATTEMPTING TO MODIFY REGISTER DURING AN OPERARTION CAUSED IMPROPER ‘15 <



C<RJJBC, RPOM-S. 6 FCTNL
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054332
054340
054341
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054370
054376
Q54404
Q54412
054420
054426
054430
054436
0544494
054452
054460
054466
054474
054502
054510
054516
854524

054636
0S4

OS464S
QS4eSe
054660
0S4666
o54674
054702
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0SH4774
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MARCYLl 30(1046)

00ese2

0S1S11
044103
020056
042040
044507
o4412?
047510
042502
o4esee

0S3111
052101
042526
044507
041440
052116
042524

o42524

044506
043505

052504
04 1340
042116
Q4440
047522

0445 1Y

EMBL:

EME3:

EMEM:

J11

10-NOV-77 13:16 PRAGE 139
POWER DOWN AND UP ROUTINES SEQ 0139

.RSCII

.RSCII

.AR5CIZ

.ASCIZ

.ASCIZ

LRECTI

/REGISTER CHRNGE. GOOD DRTAR GIVES WHAT SHOULD BE THERE-/<1S5>c¢l2>

/RECEIVED DATA GIVES REGISTER CONTENTS RFTER OPERATION WAS ATTEMPTED/< 1S

/MODF ING REG GIVES RDDRESS OF REGISTER BEING MODIFIED WHICH CAUSED ERRCR

/DEVICE NOT AVRAILABLE BEFORE COMMAND WARS TO BE GIVEN~/

/RHDS1 CONTENTS DURING COMMAND WAS IN ERROR~/

/RECALIBRATE COMMAND CRUSED IMPROPER REGISTER CHRNGE-<15:<¢l2>
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C<RJJBO, RPOM-S-6 FCTNL CTRLR2 MACYI11 30(1046) 10-NOV-?77 13:16 PRGE 140

CZRIJB.P11 10-NQV-77 11:20 POWER DOWN AND UP ROUTINES SEQ 0140
5790 0S50l12 0S1102 0S2101 020105
$791 055020 047503 046515 047101
5732 055026 020104 0O40S 051525 -
$793 0S5034 042105 044440 0S011S
5794 055042 OH?SES 042§§9 0201ee
S79S 0SS050 042Se2 O44so7 0S2123
Be Do B Sl S
5798 055071 107 Q47517 020104 .RSCII /GOOD DATA GIVES WHAT SHOULD BE THERE/ (15> <¢12>
$799 055076 0OM0SOM 04 Q43440
S800 0SSIOM 053111 0S1S0S 0S3440
5801 0SSile 040510 020124 044123
S802 0SS120 0S2S17 042114 041040
= EHs Rl S GG
S80S 055137 122 041505 044505 .RSCIZ ~/RECEIVED DATA GIVES REGISTER CONTENTS AFTER COMMAND~/
SB0& 0S5144 042526 020104 040SO4
5807 055152 040524 043440 053111l
5808 055160 051505 0S1040 043505
SRO9 055166 0S1511 042524 020122
Sel0 055174 047503 052116 047105
5811 0S5202 051524 040440 0S2106
e Bl Bk HIW S
SBI4 055223 111 052116 051105 EMES: .RSCIZ ~/INTERRUPT FARILING/
S815 0SS52 052522 052120 043040
SB16 055236 044501 044514 O0O43S1E
SB17 055244 000
5818 055245 110 040505 042504 EM66: .RSCII /HERDER AND DARTR COMMAND FOR HERD SELECTION TEST/<15><l2-
5819 055252 020122 047101 020104
5820 055260 0OM0S04 0M0S24 041440
5821 055266 046517 040515 042116
5822 055274 043040 0S1117 044040
5823 055302 0405 020104 042523
5824 055310 0O42S14 052103 (047511
5825 055316 020116 042524 0S2123
5826 055324 005015
5827 055326 040503 0S1S25 (042105 .RSCII /CRUSED ERROR-/<1S><12>
s ol S <iE B0D
S830 055344 044122 0S1S04 020124 .ASCII /RHOST GIVES WHRT TRACK WARS BEING WRITTEN OR READ/<15-<12
5831 055352 044507 042526 020123
5832 055360 044127 0S2101 0S2040
5833 055366 040522 045503 0S3440
5834 0S5374 0S1501 041040 044505
S835 0S5402 043516 0S344Q0 044522

O4710S 047440
O42522 042101

041440 046131 .RSCIZ /ON CYLINCER O, SECTOR O/

042504 020122

SBug 025455 Qutocq (030138 0ABLD

SB43 0S5456 042522 042101 044040 EME7: .ASCII /READ HERDER AND DATA ERROR IN HERD SELECTION TEST~<12><1S:
SB4+4 0OSS4eM  O4OSOS 042504 (Qeglee

SE4S 0SS472 (047101 020104 0OHOS0OM
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RJJBO, RPO4 5.6 FCTNL
RJJB.P11

5846
S847
S848
S849
seso
5861
sS852
S8S3
585Y

0SSS00

&)
un
g

Rt
22 82227

REAIEFIRE

reg
A2

RRRRRRRR22222200
EERYRR
RIFELEE?
RRRZ BR28RR
5

uann
NN
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o0

10-NOV-77
o40S2M

V% NN —
wn P P e s (J) e
NERESRGES
NOO L0

Q4652S
040505

mor‘}‘»-om (]
b b A= N=—=OWN L
— RO LMN—N)—0O L
== O WO N0

0
2

033062

REOPZPRRZ
O JONNROON

— Vo= s e
DDva—o—v—Dg

N W= — OO0

CTRLRE
11:20

D440
044440
Q42101
41505
52040

0
0511
0525
Quel
p42s
o425
042504

AV VI VRARTET, )
OZAZRA REARA

1
1
1
e
0
2

Q43111

R ZERRSZT
L OO0 ryr—
—— ALY
R

]
LN 8
LUNe—0O0—-—0

LN LN
O+ NOO W~

h
- D?

RZ REEREER
~NU L

Or— »-
— -

MRCY11l 30(1046)

NL—-NONN —L—0Or
Lurmmn Oy L£e—y
oW NEaocn

0o0lee

O44040
020122
040504
gslize
006516

042506
020105
052040

Ole
020104
026461
Q42526
042504

EM7L:

L1l

10=NOV-77 13:16 PRGE 141
POWER DOWN RAND UP ROUTINES

.RSCII

.RSC1Z

.RSCII

-RSCI1

.RSCI!

.RSCIZ

.ARECII

/FIRST FOUR WORD NUMBERSG ARE HERDER-/<12><15»

/WORDC NUMBERS 5 TO 260 RRE DATA WORDS-/<l12»<15>

#IN DRTA WORDS BITS 4,5,6,7,8 GIVE TRACK NUMBER~/

/RERD HERDER AND DATR ERROR IN/<1S><l2>

/DIFFERENCE LINE TEST ¢1S5><l&>

/WORD NOS 1-4 GIVE HERDER-/(l5,c¢l2»

+WORD NOS 5-260 GIVE DARTA WHICH IS THE CYLINDER RDDRESS.

-FORCING OPI BY 3 INDEX PULSES-/<«!5>cl2,

SEG 0141



CZRJJBO, RPO4-S5.6 FCTNL

CZRIJIB

S902
S903
SS90
530S

2303
5308
5309

un
JD
—
(@)

v
OO DD O DO DD D

[ e i Sy S W

8\00 NN L WMV~

?emm
Whys—

A1l

056640
OSeeENE

10-NOV-77

R

TLEEnTonninG
RPRERRIRE

&g
=S

;
ThRRRCoRS

PPT
?-C
Son

ZRIRZT
S
22598

CTRLR2
11:20

031440

0s110S

AR
::ga&asggg

T22E
ey frssbeet 4
N s  al

3

R
REO
8'—-'—'"\) £ LND’—RDD.—

REERSEE
oo

nNt—r— L

e~

L NN L NONN—O

MRCY11 30(1046)

Q44440
050040
006523

it

047101

843807

044127
Q47s10
Q42502
o42see

0s3111

EM?2:

M1l

10-NOV-77 13:16 PRAGE 142
POWER DOWN RAND UP ROUTINES

.RSCII

.RSCII

.RSCIZ

.ASCII

.ARSCII

.ASCII

.RSCIZ

/CRUSED IMPROPER REGISTER CHANGE-/<¢15><12»

/GOOD DATR GIVES WHAT SHOULD BE THERE-/<1S><12,

/RECEIVED DATA GIVES REGISTER CONTENTS AFTER 3 INDEX PULSES/

/THERE WRS A SETUP ERROR DURING MULTIPLE WRITE/ <15 «l2>

/HERDER RAND DRTR COMMANDS RESULTING IN RN RBORT~/<l15><¢1&>

/0F THIS ’OPI’" TEST. /<1 <(l2»<1S {12

/70 TROUBLE SHOOT SETUP ERROR, LOOP ON THIS TEST/

SEG Olu4e



CZRJJBO, RPPO4-S.6& FCTNL
CZRIIB.P1i 10-NOV-77
5958 0SbHY7 122
6959 0Se66ESM 042510
6960 056662 040440
6596] 0S6670 osaxoé
5362 0S6676 0201
6963 056704 020060
5964 0S6712 020123
5365 066716 044124
6366 0S6724 020123
6967 056732 041505
5368 0S6740 006440
5969 056743 124
£§970 0S67S0 051511
5971 b 020122
972 056764 042504
£§973 0Se772 0OSISIY
974 (057000 052501
§975 057006 047101
5976 057014 0S1117
5377 0S7017 122
6978 057024 042510
6979 (067032 040440
380 057040 058101
5381 05 020122
5982 057054 020060
§983 057062 020123
6984 057066 044124
5985 057074 020123
5386 057102 041505
5987 (057110 020054
6388 0S7116 044440
5989 (057124 051105
5990 0S7132 042116
§99] 057140 012
5992 (057141 120
6993 0S7I46 020123
6994 0S7154 042105
€39c (057162 052040
43§ 0S7170 000124

?3’— oo i;o \lggg ~
Foosraita e iRopBebisss
89&338&)00'\) L= UV N e O

2
Uighu—a"—

MACYL11l 30(1046)

006440

042523
051525
044520
o4es23

EM73:

EM74:

N1l

10-NOV-77 13:16 PRAGE 143
POWER DOWN AND UP ROUTINES

.RSCII

.RSCII

.RSCIZ

.RSCII

.RASCII

.ASCI1Z

/READ HERDER AND DATAR FOR 11960 WORDS -<15><¢12>

/THAT IS 46 SECTORS /<iS><d1a>

/THAT 1S OVER 3 INDEX PULSES CRUSED AN ERROR/

/READ HERDER RAND DRTA FOR 11960 WORDS /<15> <12

/THAT IS 46 SECTORS, THAT IS OVER 3 INDEX /<1S> 12>

/PULSES CAUSED OPI1 TO SET~/

SEG 0143



60086

2548

AR ARATRATRY
ARSI

Pt s Bt e Pt oo P P e

EOBEGELHGH
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ML etrietririat vie

6023

.oRJJBO
R

Bl

717
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b

Q\Jg\l

RRZZZR %??9?8

RPO4 S b FC™L CTRLR2

10-NGV-77 11:20

i
s

Rer

>

g

:
32
5

3
R
3

3
ISirtaman I b TIE
SmE-OCBUEE 2o
2299282 39

020040

=}

R

SARROH e 2
Lor=Qo— ——00
OL£MMNLIY Ut ig

042524

MRCY. ) 3001046
FOWER DOWN

114 CPHALT:

1ee

12
051511
S

020040
0seles

DH1:

DHM :

.RSCII

.ASCI1I
.RSCII

1
ul
(@}
-
—

.ASCI?Z

.RSIII

.ASCIZ

.RSCII

Ble

10-NOV-77 13:16  PRGE 144
AND UP ROUTINES

/FRTAL ERROR - SEE DOCUMENT LISTING <15-<l2-

s . ¢18.,41228072¢377.:377>¢207,377., 37272074377 377
- THE CONTROLLER OR DEVICE HRS GONE OFFLINE, LOST--1S8.]2.

*READY', BECOME UNRVRILABLE, OR HRS STATUS BITS//1S8:«12»

/WHICH CANNOT BE CLERRED~/

/PC TEST WAIT BIT REG REG RHCS1/¢1S> <12
/ NO PC EXPCTD ARDDRESS CONTENT CONTENT
PC TEST WRIT BIT REG TIME IN/¢(15><12>

SEG Oy



CoRJJBO, RPOM/S. B FCTNL

CZRJJB

6053
6054
605S
6056
6057

oo ocoom
[N Wy Py VY Wiy
REOR=S

00O
o~

Pl

?

SRTESIRRER

AR

BR
mRRS

10-NOV-77

CTRLR2
11:20

020040
020040
042104

000

020103
0s2040
020040
o44S1Y
Q47117
041440
gcelle

MACY1]l 30(1046)

04150S
006504

0040
20117
o40440
0S1523
gigl
2101

85 o4
12
o4as52e2

020040
0S3114

020040
020040

042522

020040
DS 150S
043040
O43516
42524
o47117
041440

DHS:

DH6 :

DH?:

DHIO:

10-NQV=-2?7
POWER DOWN AND UP ROUTINES

.RSCIZ

.RSCII

.ASCIZ

.RSCII

.RASCIZ

.RSCIZ

.RSCII

7PC

/PC

/PC

/PC

cle

13:16_ PAGE 145

NO

TEST

NO

TEST

NO

TEST

TEST

PC EXPCTD RDDRESS 10 MSEC/

REG GOOD RECEIVED/<15> <12

RDDRESS DRTA DATR/

REG RECEIVED/<15><12>

RADDRESS DRTR~

REG ADDRESS~/

FRILING CONTENT CONTENT CONTENT

CONTENT <15 < 12>

SEG 314E



CZRJJBO, RPOM/S.6 FLTNL CTRLR2 MARCYL1l 30(i046) 10-NOV-77 13:16 PAGE 146
CIRIJB.PLL 10-NOV-77 11:c0 POWER DOWN AND UP ROUTINES SEG 0146

047117 QueSed 052116

060322 QM HHE Oﬂ?éig o4esa4

060338 0206#0 020040 020040 LASCIZ NO REG. RHCS! RHCS2 RHDS!  RHERL/
1

ia e i P

060364 044122

060372 020040 Q44122 051503

060400 §§88“0 Q44lee
1

86081

060422 041520 020040 Q020040 DHeb: .ASCII /PC TEST CONT OF CONT OF CONT OF CONT OF CONT CF CONT OF/<15>¢12

o
[
o
S
(@)
&
W
(S
£

060523 Q40 020040 G20040 .RSCIZ ~ NO RHCS1 RHCS2 RHDS1  RHEF! RHERZ2 RHER3 ~

(e [

g R G
rn (S
nNOOOW

[

830040 020040 DH30: .RSCII /PC TEST WORD GO0D BRD- (15> 12>
25a4 3

(e
38
NSO O
Q
L
(V]
n
~3

020040

020040 020040
042117 020040
040502 006504

020040 020040 .RSCIZ ~ NO NO DATA DARTAR/
047040 020117

020040 047040

060710 020117 020040 020040

060716 042040 052101 020101

060724 020040 042040 052101

ObU732 000101

060734 0+1520 020040 020040
060742 020040 (42524 052123
060750 020040 020040 Q{425ee
0e07Se 020107 020040 02004U
06e07e4 047507 042117 020040

?
a
22RR? sgaaosai

A
Qn

i
&8
no

a
R
R

.ASCII /PC TEST REG GOOD RECVD  ILLEGL-/(15><1g>

o
L
(4]
[ )

[apl caloenteatoaloalogibal eadoaloaloalononloaloafonloadontoaloafoaloatoplondoalontoale alo ol Alo alealUateatoaloadsalealoalondoalonfoaloadesdoadoadoadoadesloadoaf e af ¢ o
I N N S S N N N N P N Y Y
mwwwwm,nmmmmmmmm::::;f.cJ:.r.Lugug&‘%w&;wgmmmymmmmmmw-————-»»—-»—-o—»-o—
LW DNV LWNH—~OLDOM NN L W00 N WOV NCVLWN—~ODO NN LWU—0O



070

El2

0, RPOM/S/6 FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-?7 13:16 PAGE 147
Pl 10-NOV-77 [1:20 POWER DOWN AND UP ROUTINES SEG 0147

060772 020040 832582 0s3
061000 Q20104

BEIRR RO B BB SRR EOR B3V LN SIE LR oo

FRECEERERRRRRRRFRRRRRFREERERRRRRRPPPRPRPROLE FRCRRRRE

(eadeadentealoaloaloaleatonds agonloaksaloale aloale alendsaloado alo sl eats ale aloals al eads aZe alo aleale als als

oo
rofury
alu]n]
n—0

6203

foforo

oo
nirvfufurufufofufy
(AN S e e Y Sy e oy
QOO LW

%b—b—b—o—r—h-b—b—u—o—o—’—o 000000000

SRERBRERPASREKN ERBRZRES FERERBR'T

BNNI’UNNNNNNN
NUr—r— \Jg:
oo L

Ll ey o ey el e el o ol el Y ey Y e Y o e e e e S S O T N Y A P Y A U Pt Pt Pt Pt ot et Pt Pt
8\3'\30‘0“!1-288
nnuLr—L

LFLEELEL L L L LWWWWWWWWWWW

(NL LWhYr—=r-
OowonLro

0471ev4
020103

Q47117
041440

Gle
020040
047040

020040
051508
051040
020040
020104
Q41505
Q46440
043516

020040
020040
Q42101
020123
020040
Q4OoS5a4
o4asee

020040
052123
041520
051040
005015
020040
020040
0S151¢e
020040

020040
047440
ou4lee

0ie
020040
0s1123
0S3440

020040
5

geoiay
047117

020040
Ce0l1l7

.RSCIZ

.RSCI1

.HSCIZ

.RSCII

.ASCI2

.ASCII

.ASCIZ

.RSCII

.ASCIZ

NO RDDRESS DRTR

TEST REG GOOoD

NO ADDRESS DATA

TEST PC OF RHDS1/<1S> <12

NO JSR WRS/

PC OF RHCS1/¢1S>¢12>

JSR WRS/

TEST CONT CONT

NO RHCS1 RHRS

FUNCTN/

MODF ING/<15> <127

CONT~/<1S> 12>



Fl2

CIRJJBO, RPO4.5 & FCTNL CTRLRE ™ACY1l 30(1046) 10-NOV-?7 13:16 PAGE 148
C2RIIB. A1 10-NuV-77 11:20 POWER DOWN AND UP ROUTINES SEQ 0148

622l O0614Se 020040 020040 Q3S10
bcee 0Obl4ed D41510 030523 0200
6223 061472 051040 040510 0201

el Sl gon iy ol
beeb 061511 188 080188 020040 DHb6: .RSCIZ /PC TEST RHDST RHER1  RHERZ RHER3 RHCE!  RHCS2/
6227 061516 020040 832040 051505
6228 061524 Q20124 0040 051040
629 061532 042110 052123 020040
6230 061540 0S1040 042510 030522
B231 06IiS54% 020040 O0SI040 042510
6232 061554 031122 020040 051040
6233 061562 042510 031522 020040
6234 061570 0S1040 041510 030523
6235 061576 020040 051040 0O4iS10
ggg% 061604 031123 000
6238 061607 120 020103 020040 DH7e: .ASCIZ /PC TEST RHCSI  RHCS2 RHOS!I  RHDST  RHCA RHER1  RHWC/
6233 061614 020040 052040 051505
6240 Oblb22 020124 020040 051040
b24l 061630 041510 044523 020040
6242 061636 0SI040 041510 031123
6243 0blb44 020040 0S1040 042110
6244 061652 030523 020040 051040
6245 061660 042110 0S2i23 020040
bo4e 0blebe6 0S1040 041510 020101
6247 061674 020040 0S1040 042510
6248 061702 030522 020040 0S1040
6249 061710 0S3510 000103
6250
6251
Eggg .EVEN
6254 061714 0CQllle 0Q4S04 033316 OTI: .WORD  SERRPC,TSTNM,WRITPC,WRITBT,WAITRE,$SBDDAT,CS!,O
e i b g oia
6257 061734 001116 004504 004504 DTY: .WORD  SERRPC, TSTNM, TSTNM,WARITPC,WARITBT ,WAITRE, SBODAT, , WAITTM,.O
e Ein Bl D DR
62E0 061756 001116 004504 004500 OTS: .WORD  SERRPC, TSTNM, REGRDR, SGDDRT, $BDDRT, 0
B26l Obl7ed 001124 001126 000000
b2b2 061772 00l11ie O0QY4S04 004500 OT6: .WORD  SERRPC, TSTNM, REGRDR, $BDORT, O
6263 00ll2e 000000
6264 062004 001116 004504 001200 DT7: .WORD  SERRPC,TSTNM,$TMP]1,O
6265 062012 000000
bbb 062014 001116 004504 001122 DTIO: .WORD  SERRFPC, TSTNM, $BOARDR,CS],CS2,0S1,ERL,O
e RHe M Mg S
6269 062034 001116 004504 002262 DTR2E: .WORD  SERRPC,TSTNM,CS!,CS2,0S1,ERI1,ER2,ER3,0
0 e et ol e
c
gg;g 82506; ggiiés Ogﬂ?gg 883388 DT30: .WORD  SERRPC, TSTNM, ERWORD, SGDDRT, $SBDDART, O
00117
Ec74 062072 001116 004504 OCHSOD DTSI: .WORD  SERRPC,TSTNM,REGRDR, SGDDAT, SBODAT, ILLEGL,O
6275 0e2i00 001124 O00L126 002364
€27 0&2l0& 000C0C



CIRJJBO, RPOY
SSRIJB.PIL

062110
062116
06elaM
0621

062134

0e23cH4
0ee2c?

—{n
[ IS

\ o
]
NZ

88888888

b—-.—‘b—b—b—gv—b— o
b e pts s e (e e )
oo o N4

R
8

28
N+
ne—
ooy
gV o ¢ )

002
001116

CTRLReZ
11:20

004504
001126

4504

00000
BOYSOY
000000

002264

000
000

000
000

ocY
000
000

000
000
00c

0c0
000
000

000
000

000
000

0C0

MRCY1l 30(104%)

0o4s0o0
00ilee

033122
03312e

002268
000000

002254
000
000

000
001

000
000
0]8]8]

000
ooc

000
000

000
000
000
0o
0ge
000
000
000
000
000
000

coo
000

DTe0:

DT6l:
DTe2:
DTeS:
DTeS:

DT72:

DF1:

DFY:

DFS:
OFB:
DF7:

DF10:

OFeb:

DF30:

DFS1:

DF&0:
DFbl:
DFbe:
DFeE:
DFb6:

OF72:

Gle

10-NOV-77 13:16 PRGE 149
POWER DOWN RND UP ROUTINES

. WORD

. WORD
WORD

-WORD

.WORD

. WORD

.BYTE

.BYTE

.BYTE
.BYTE

.BYTE
.BYTE

.BYTE

.BYTE

.BYTE

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE

.BYTE

SERRPC, TSTNM, REGARDR, SGDORT, SBOORT , SBOROR, O

SERRPC, TSTNM,PCJSR, SBDADR, 0

SERRPC, TSTNM,PCJISR, SBOAROR, C
SERRPC,TSTNM,CS1,RS,DS1,0

SERRPC, TSTNM,DST ,ERI1 ,ER2,ER3,CS1,CS2,0

SERRPC,TSTNM,CS1,CS2,051,DST,CR,ERL,WC,O

o,0,0,0,0,0,0
o,0,0,0,0,1,0

o,0,0,0,0
o,0,0,0

0,0.0
e,0,0,0,0.0,0
o,o0,0,0,0,0,0,0

o,0,0,0,0
o,0,0,0,0,0

¢,0,0,0,0.,0
0.0.0,0

0.,0,0,0

o0,0,0,0,0
g.,0,0,0,0,0,0,0.0

e.o0,0,0,0,0,0,0,0

SEQ 0149



12

CZRIJBO, RPOM S & FCTNL CTRLR2 MACY1l 30(1046) 10-NOV-77 13:16 PRGE 150

CZRIJB.FL! 10-NOV-77 11:20 POWER DOWN AND UP ROUTINES SEQ O1E0
6333 062362 000 ooo 000
6334
6335 0623866 .EVEN
6336

6337 000001 .END



Il

oy RPO4-S. & FCTNL CTRLR2 MACY!l 30(1046) 10-NQV-77 13:16 PAGE 152

ESRITE 81T Y T0oNov-TS 1180 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0ISI

ACL = 0000MO 15418

ACU = 100000 15018

ADDMOD 000204 G278 1829

ADTINO 036222 478l 4741w

fe- = 3B2an0 tess G20 3987  e2en

ATA = 100000 19068 2480 2549 2678 2629 2776 2821 2871 2903 2991 3085 3196 3265

ATABLE  0Q4SE6 ioags lqag  ooe dese nere
L 4S5 .

RTTENT  O0NEHY 17e3s 194B» 1993% 2480 2549 2578 2629 2776 2823 2873 2903 2991 3076

3196 3265 3338 3408 3566 3852

ARTO = 000QOI 14388

AT1 = 000002 14398

ATZ = DDOOOM 14908

AT3 = DOOOLO 4418

ATY = 000020 14428

ARTS = 000040 14438

AT6 = 000I00 14448

AT = 000200 14458

A16 = DOOY00 13818

A17 = 001000 13828

BA 002256 16098 4781

BRI = 000010 13498 3782

BASECH 035232 627  47i4s 4743

BEGIN 004710 Bob  1744s 474D 4837

BEGINI 004660 630 17388

BEGINZ 004674 628  1741s

8ITO = 00000 6a0s 2163 2201 3338 3408

BITOO = 0O000] 6208

BITO0l = 000002 6208

EIT02 = DOOOOH 6208

BIT03 = 0000I0 6208

BITOM = 000020 6208

BITOS = 000040 6208

BITOb = 000100 6208

BITO7 = DOG200 6208

EITO8 = 000400 6208 4754 .

BIT0S = DC1000 6208 4764 4755

BITI = DGDOOR2 6208 3329 33993

EIT10 = 002000 608 3329 3399  47SS

BITI1 = 004000 bo0s 4754

EIT12 = 010000 6208

BITi3 = 020000 6208 4755

BITI4 = 040000 ba0s 4784

BITIS = 100000 6208

BIT2" = 000004 6208 3329

BIT2 = 000010 6208

EITS = 000020 6208 4350

EITS = 0DOBONO 6208

eIT6 = 000100 6208

BITZ? = 000200 6208

BITE = 000400 6208

BIT9 = 001000 6208

BPTVEC= 000014 6208

Zh 002274 16188 4781 6289

o 0C23ie 16278 4781



J12

ZRJJBO, RPO4-S,.6 FCTNL CTRLR2 MACYLll 30(1046) 10-NOV-77 13:16 PAGE 1S3

CZRIJB.P1I 10-NOV-77 11:20 CROSS REFERENCE TRBLE -- USER SYMBOLS SEQ 0152

CHECK 033124 2096 4253

CHECKC 033162 4257 42638

CHECKT 033146 2169 2I9% 2225 2243 2289 2332 2339 2446 2474 2508 2534 2572  261M
2624 2658 2691 2756  2B80f 2840 2 2BS2 2897 2929 2986 3060 3116 3isk
3181 3220 3259 3303 3310 3325 3381 3395 3431  34eM  3BB1 3612 3684
3734 3782 320 3835 3892 30 3975  4p2l 4259w

CHREG 033756 2102 2163 2201 2480 2543 2546 2549 2578 2629 22776 282l 2823 2871
2673 202 2903 2931  3eS  JI% 325 3338 408 3866 39 3573 es2

CKSWR = 104407 4754 4755 48378

CLARER 032736 2142 2183 2232 2236 2238 2307 2389 2440 2469 2501 2529 2565 2567
2647 2653 2686 22736 2796 2847 2892 2924 2951 2970 3039 3041 3043
3108 3110 313 3178 32i3 3215 3252 3254 31 3318 3320 3374 3378
3389 426 60 3461 3831 3881 3886 3971  H013  90I7  Hie2s

CLDISK 033066 1948 2032 2042 2066 209 2128 2181 2224 2228 2273 2330 2334 2435
2469 2497 9563  2bl2 2618 2643  26Be  27ee 2794 2837 2845 2830 2920
2932 3025 3044 3101 3111 3I58 3170 32l 3250 3292 393 3362 3369
3424 3468 3491  3G20 3594 W72 3e74 3705 3724 3757 3779 3810 3824
3875 3940 3965 4008 42328

CLR = 0DDONO 13518 2055 2061 2078 2083 4237

COMPAR 035114 2215 2323 2406 2493 2595 2679 2712 3092 3144 3243 3280 3354  34uB
3485 3918 4035  Ye8bs

COMREG 034064 2107 2165 2202 2252 2313 2395 2455 2482  251h 2551 2581 2631 2867
2700 2783 2826 2676 2906 3007 3080 3122 3200 3230 3269 338! 3™l

CPHALT 057172 2096 2159 2196 e2es 2243 c2e89 233e 2339 2446 2474 2s08 2534 2572

CR = 00001S 6208 4754

CRLF = 000200 6208 4754

CSF = 000002 1488+

CSU = 000010 1490#

£sl1 002262 16138 3693% 3694 3743% 3744 3799+ 3800 3854 3904 4781 Ba2cy4 6266 6269

6284 6286 6289

gse 002260 i6bl0s 4781 6266 6269 6286 c89g

oB 002252 1607s

DCK = 100000 14248

DCL_ = 000100 15428

DCLERAR 002330 16428

DDISP = 177570 6208 b4e 1750

DE] = 000040 1396

DFF20 = 000002 1392

DFFS = 00000! i391s

DFl 062234 bS5 b67 678 6294s

DF10 0t22kk 732 746 760 ?76 630Ss

DF 26 062275 895 63094

DF 30 062305 916 935 sl 968 1029 1063 1087 1123 1159 1266 1277 63138

DF4 062243 691 6297 s

CFS 0b22se 701 786 798 8le 826 838 846 853 863 87e 883 906 927
945 %1 979 990 1004 1016 1041 1054 107e 1116 1135 1147 1172
iel3 12eS 129l 6300s

DFEL 0ee3le 1102 6316w

OFE 0be2tS? 711 €302

LFE0 ge2320 1189 €319

CFel Ot22ce 1197 e3cls

{"'qyn



Kle

CZRJJBO, RPOM S & FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-77 13:16 PAGE 154

CZRITB.A11  10-NOV-T7 I1:20 CROSS REFERENCE TABLE -- USER SYMBOLS SEG 0153

DF62 062332 1205  6323»

DFES 062336 1237 63258

DF66 062343 1855 6327w

DF - 062263 713 63048

DF72 062354 1307 1318 1325 633!

DH1 0S 7444 b48 660 672 60314

DHIO 060243 724 738 752 768 61028

DH2E  0bO422 867 61228

DH30 06062 91} 933 949 96 1027 106l  10BS 1121 1157 1264 1275  Bl4Ss

DHY 057624 685 605l

DHS 057765 696 781 793 807 821 833 g4y 851 861 870 881 904 925
943 959 977 988 1002 1014 1039 1052 1074 1114 1133 1145 1170
1211 1223 1286 6069

DHS1 060734 1036  &160»

DHE 060104 707 6084

DHEO  0B1073 1183 61778

DHEL 061230 1193 B194s

DH62 061322 1201 62048

O4ES 061375 1231 e2l2w

DHEE  06151] 1247  b22ke

DH? 060203 716 6095w

OH?2 061607 1298 13i6 1323  &238s

DIGB = DOOOO4 1393

DISPLA 001142 EY28  1750% 4754 47SGk

DISPRE 000174 6218 1750

oLT = 100000 13618

OCEY = 000020 13958

DMD = 000001 14288 3626 3652

OPR = DOOY0D 13998 2102 2247 2343 2627  2Bbl 2694 344 F¥72 4273 ]

DRY = 000200 1398 2102 2291 @332  o6l7 2827 2844 3314 3823 3951  4Ol11 4273

DST 002266 1biSs 4781 6286 6289

DSWR = 177570 6208 b42 1750

DS1 002304 16228 3852 3902 4781 626 6269 6284 6289

DT 002306 16238 2027 4781

OTE = 010000 14218

BISY = 001000 14348

DTl 061714 B5Y bbb 677 62548

0Ti0 062014 731 745 759 775 b266N

0T26 062034 A4 62638

£T30 062056 9i5 934 950 97 1028 1062  108e 1122 1158 1265 1276  B27es

OTH 061734 230 6257 i

T 061756 700 785 797 811l 825 837 g45 gs2 862 871 882 905 326
994 960 378 989 1003  101S 1040 1083 1075 1115 1134  1i46 1171
i212 1224 1290  &260%

OIS 062072 1101 62748

DTE 061772 710 bek2w

0T60 062110 1188 2774

5T61 062126 1196 62808

DTe2 062140 1204  ees2a

OT6S 062152 1236 62848

DTEE 062166 1254  p28es

017 062004 718 62648

0772 Db2210 1306 1317 1324 62898

DvA = 004000 l3g4s 2058 2102 2247 242 2627 2kl 2694 NI w72 u2eS

o = ]
ECI = 004000 Isi9s 2150 2153 2190 2193 2240 2273 2334 2442 2471 2503 2531 2568



L12

80 RPO4 S-6 FCTNL CTRLR2 MARCYLl 30(1046) 10-NOV-77 13:16 PRGE 1S

Pl 10-NOV-77 11:20 CROSS REFERENCE TABLE -- USER SYMBOLS SEG O1E4
e
3

5
0
8
3

265S 2688 e74? 2749 2798 2849 94 298 2380 2982 3052 3054 3113

3165 317? 3217 3256 3302 332! 80 3391 3428 3462 3683 3733 3782

3834 3891 3974 4020
gECl 002312 16258 4781
EC2 002314 16cbn 4781
EMTVEC= 000030 6208 1750 1811» 1840+
EM!L 0N2566 646 4848
EMIO 043306 7ee 4907 s
EMI1] 043355 735 49158
EMI2 043462 749 49278
EMLI3 Q4357 763 49398
EMIN 043707 779 49538
EMLS 043761 789 43618
EMIb o44lee 801 49798
EML? o442S0 815 4995
EM2 Q4ee 1S 658 48528
EM2O Oo4440S 829 SOl2s
EM21 4458y 842 SO31#
EM22 Y4627 849 5039
EM23 oN4702 856 S0478
EM2Y O4S051 866 50658
EM2S o4sSe 14 87% 50838
EM2H D4S376 886 51038
£EMe? 045466 898 S113s
EM3 042704 670 4862
EM30 o84S 704 909 51398
EM3! 045764 919 51484
EM32 046201 930 51738
£EM33 046306 938 518Ss
EM3Y 046510 Qyg 52098
£M3S 046534 954 5213
EM36 046752 964 52388
EM3? 047027 971 So46 s
EM4 042765 681 48718
EM40 D474 982 52718
EM4] 047453 993 52968
EMN2 047734 1007 5328
EM43 0s0ele 1019 53584
EMaY 0S0SS0 1032 5397
EM4S 051042 1044 54308
EMY6 051350 1087 S46Ss
EMS?7 0S1474 1066 54808
EMS 043076 694 4884 s
EMSO 0517%6 1079 ES1ls
EMS] 05217S 1090 5538%
EME2 052442 1106 SC678
EMS3 052713 1119 55968
EMSY 053001 1126 S6068
EMSS 053246 1138 S635
EMSE 053534 1150 56678
EME? 0S3744 1162 S691s
EME 0423150 704 4Y89le
EMED 054236 1175 S724s
EME]L DSH4ENS 1192 1200 S772s
EMES QEN?3] 1209 c78iws
EMEH 0ESO0H 1217 €789



CoRJJBO, RPO4-S5.6 FCTNL CTRLR2

CZRIJB.P11
EMES 0sSSeel3
EME6 0SSe4sS
EMGT DS5456
EM? 043;36
EM70 055732
EM71 056140
EM72 0S6M01
EM73 0Seb4?7
EM7Y os?017
ERFLGS 004632
ERR = OM0000
ERRVEC= 000004
RWORD 083 ge
Rl 0 3]
ER2 002270
ER3 002276
EXTLI = 00000]
EXTIO = 000010
EXT2 = 00000
EXT20 = 000020
EXTY = 0C0004
EXTY0 = 000040
FEN = 000200
FER = 200020
FILL 034022
FILLRE 032770
FINARCC (DO0OMSEM
FINGLAR 004S62
FIRST 004634
FLHERD 032712
FMT22 = 010000
FUTRBL 002322
GNE = REERES
GO = 000001
GRy = 000010
GTSWF = 104406
HCE = 000200
HCI = 002000

HCRC

003400

10-NOV-77 11:20

LWONO—-DOO0 L0000~ L L0

gc‘mam\)\l\JU‘\IO"HHH\JNDOWNH..DQU‘HU'!
s

W 00w
W
L X % 4

LO—-MNLENWVODWD LWODTO NN NN —-NL L L L L L L L0000 L LYWW NN
=%

W= pe e = L LOTUND -« L= = (WG = (O TUN #=e 0= e (MU ) L e 0t bt bt bt s s et ot et ps e ()00 Pt Pt Pt Pt Pt e e
— W U= = ~J DM — 0 L N NN — 0w

N LW L N WWOOUNO~—ODWUWNNoO £

MACY1l 30(10M46)

3327

10-NOV=-77

13:16 PAGE

156

CROSS REFERENCE TRBLE -- USER SYMBOLS

1821 #
5;72
4781
6286
6286

S??
90
1842x
6266

esel
4754 %
6269

2871

6286

2903

6289

2514
3120
3652

2437
3035

2334

WO
D

£ W £nye-
W £—0rnu~NO®
N =W £
QON~N~NN—-D00O

Wwrurv
oW
DWW
— @

2994

3065

3196

3285

2578
3225

2653
3372

2531
3054
3615

1924
4609
4781
2346
2694
3cbl
3736

W
~0oun
(WNW
WL

SEQ 0iSS

3338
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CZRJJBO, RPOM/S5.6 FCTNL CTRLRZ2 MACY1l 30(1046) 10-NOV-77 13:1b PRAGE 157

CZRIIB.P11 10-NOV-77 11:20 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 01Sk

HY =0 11 6208 4754

HT. = 0?88%0 elOcs 2lbls 21984 22274 22478 2e9ls 230Ss 23328 23754# 23874 24508 24784 2512
2538 25768 ebl7% cbe7s cbbls 2694 s 27598 es04s o844y s 2854s 2900# 2932 2989
3063s 31188 31698 g CRE) 32234 3262 3307 33148 33368 33858 406 3434 3472
35648 368048 3738 8S5# 38234 384Ss 3895s 3951 39838 4O1ls 402'3s

IRE = 002000 14198 2759 2’76 2804 2823 28sY 2873 2900 2903

IE = 000100 1379% 2048 2072 2159 2196 eee? 2245 2247 2281 2289 2332 2342 2346
2371 ST ] o47b 2510 2536 2574 2blb 26b2b 2627 2660 ebbl 2693 2694
g omm = g 85 i o M W g 48 3 B

1
000 3883 gggg 3894 3950 3977 4010 4028 4373 438S Yyysg2 44?75

ILF =0 0L 14098

ILLEGL 002364 1656# 3S11# 3522 3533 3541 3561 3569 6274

16TvECE 000025 1308 1750+

IR = 000100 13528 2543 2991 3196 3225 3265 3539 3550 3573 3658 3659

IXE = 004000 14984

KIPARD= 172340 6408

KIPARl= 172342 6408

KIPAR2= 172344 640

KIPAR3= 172346 6408

KIPARM= 172350 6408

KIPRARS= 172352 6408

KIPARG= 172354 6408

KIPAR7= 172356 6408

KIPORO= 172300 6408

KIPDRl= 172302 6408

KIPDR2= 172304 6408

KIPDR3= 172306 6408

KIPDRY= 172310 6408

KIPDRS= 17231¢2 6408

KIPDRE= 172314 6408

KA OR7= 05358 16298 4781

th = 8888?3 1:26: s;g& 2163 2201 2931 3065 Y272

LY. = 00000 21028 21618 21968s 2e27s e2eN7s 22sls 2305s 2332 23758 238718 2450# 24784 2512k
S S Sla san el s dal S S Sn S SE S

8 11 s [ ] . I

35644 36884 37388 37858 38238 384SH 389S» 3951 3983 H4Olils 4029

MCLK = 000002 14298

MiEC = 051000 13968

= s

MINX = 000004 1430 3627 3626 3639 3640 3643 3644 3647 3648

MMVEC = 025 6408 - -

MOL = 010000 1403 2033 2034 2102 2247 2343 262? 2661 2694 3434 3472 4273

MPE = 000400 1354#

MR 002302 16218 4781

MRC = 000020 14328

MSE = 0000 1491

MSTCK = 000010 14318

MWR = 000040 14338

MxXF = 001000 135Ss 3538 3548 2557 3573

NED = 010000 13584#

NEM = DO4000 13578

NHS = 002000 14978
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) oW
m W
s DO

= WP

“2es

4764
3652
2543

4eS3s
4349+

4323+
4324

2096

4103#

CROSS RE

VeIV g |

iTNge
193¢+
194Ce

3730
2546

HoS4#
4350#

2101

4606 #

iG-
FERENCE

174Ss
1933

2991
N259+

210

47714

2071

3802

LWL
—NWANO N
gyruru\n~

noeorrum

NG Y

PEN

“haLt’

|94

319
Y260

4781 #

813

16 _PRG
-~ USER

ST

3225
6280

4799

158
MBOLS

3265
6282

4803

2377#

4559

2z2e?
o4
3434

2894

3538

3548

4605#

3ese

3689

2387
3169
378S

3261

SEG 2157
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CZRJJIBC, RPOM-5-6 FCTNL CTRLR2 MACYL1 30(1046; i0-NOV-77 13:16 PRGE 159
CZRIIB. P11 10-NOV-77 11:20 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ Qlc8

4 34e8 3433 3434 3462 3467 3472

32
RERDIN 002362 65
RECALI 002326 b4le 2227 eblb 3822 3950 4010
REFOR  0023S0 ??
&7

REGRDR 004SO0
REGSAV 040576

REGSA1 040604
REINTC 003434

s S??g g;gg Sgg? Sgg: 5888 5838 2694 2849 2853 30S2 3054 3062
. 1852% 2102% 2247% 2350% 23b4x  2627# 266l  2694%  3434s 34724  4SpBe  b2BO

0

;&E 6274 6277
1 47554

4e 2l42 e
0 2471 e
-4 2847 2
94 3218 3
437 3448 34

2193 2201 2els 2303 2323 2334 2391 2406
2501 esb?7 2568

130 2238 22?3

493 2578 2595

849 892 2834 3043 3052 3054 3065 30932 3110 3113 3120

217 225 3243 3254 3256 3280 3320 3321 3338 3354 3428
bl 3462 3474 3485 3782 3881 3891 3918 4013 4020 403S

RELERS 002332
RESVEC= D00OQ10
RETCL 002356
RHAS 002216
RHBR 002174

6538

S6bs 2163 220l 249 2308 2391 2452 2Sl4 2543 2546 2578 2662 2696
0 2815 2865 2991 3065 3120 3189 3194 32e5 3338 3408 3437 3474

RHBRE 002240
RHCA 00e2l2
RHCC 002234

RHCS] 002200 5718 209%#* 810;* 159# S&Qbi 2198 cce7% 2245k 2247 2289% 2299% 2305 2309

4B8# 2450 c476x 2478 2480 2510 @Sle 2S3b* 2538
2549 2574# 2576 2578 2616%  2626% 2629 26b0% 266l 26393% 2694 2’58 2774
2803% 2819 o843  2853% 2869 2833 30 S31® 2932 988% 2989 2991 3062#%
3063 3065 3117% 311 3168 3169 183% 184 3196 cc2* 3223 32bl* 362
3265 3292 3305* 3307 3313% 3327% 3336 3338 3363 3383%  338S 3397% 3406
3408 J433% 3434 J467% 3472 3564 3569 3631% 3652 3686% 3688 3693 3736#%
3738 3743 3782%  378S 3799 3822% 3837%  384S 38394% 3895 39S0* 3977+ 3983
4010%  4028% 4029 4202%  4219%  4228% 4232 4373 4385 Y4se 4475 Yeb4® 4718

RHCS2 002176 16678 1864  190S# 1982 2543 2546 2772 2817 2867 2931 319 3225 3265
_ i 3573 3657 4233  uUebls

RHCS3  Q0ga42 15918

PHDB_ 002170 15648 1816 4719

RHOST 002204 18738 2163 220f 2249  2296% 2309  2378% 2391 2452 2480 2514 2549 2578
gbE 269 76 g8el 87 202 3ppy 3076 3120 31% 3225 3265 3338
340 343 74 BI1# 5 4y20I* 4656

RHDS1 002222 1808 2102 2161 2163 2801 2227 2231 2332 2375 2480 2549 2578  2B1°
2627 2629 o776  oB21  @BWM 2871 2903 2831 3068 3196 325 3314 3338
3408 3566 3652 3823 3951 4011 423

RHDT 002224 1ceis 1306 1908 1911 1913 1916 1918 1924 1983 1985 199 2000 2002
2008 2007 2010 2012 2025 2027

PHEC1 002230 1583

RHEC2 002232 1584#

RHER] 002202 18728 1867 2480 2549 2578 2759 2776 2804 2823 2854 2873 2900 2903
2991 3065 3196 3266 3338 3408  3seb  3BS2 378 H23%

RHER2 002206 15748

RHER3 002214 1577

PHLA 002236 15868 4326

RHSN OCeect
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CZRJJBO, RPON-5-6 FCTNL CTRLR2 MACYL!l 30(1046) 10-NOV-77 13:16 PRGE 160

CZRIJB.P11  10-NOV-77 [1:20 CROSS REFERENCE TABLE -- USER SYMBOLS SEG 0159

RHWC 002172 15658 2099 2158 2163 2196 2201 2242 2249 2276 2309 2337 2391  24M45
2452 473 8507 2sld 533 2543 2546 2571 2578  eh22 2657 2663 2690
2636 755 768 2860 813 285: 283 o896 2385 2931 3059 3068 3115
3120 3180  3:85 31949 3219 3225 3258 3324 3338 3394 3408 ™30 3436
463 3474 3520 3543 3552 36p0  3E7S 3596+ 3619 3655 4187 94439 4cge
9635 4637  4ES7#

RH70  0O4640 17178 1774%  1B37# 2540 3186 3492

RH7OCK 006032 10728

)"~ "= 00000M 141Is 3338 3408

RPTCTR (33566 Y4268 4470

RPTRP1 011266 2044 20578

RPTRPZ 011374 2068 2080

RPVEC 002166 13308 1759 2043 2067  2100% 2159% 2196% 2226 2244%  2208% 2298% 2332% 2339
23B1% 2447¢ 29Y75¥  PSO9* 2535k  2573% 261Gk 262K  2659%  2692%  2757% 2802+ o841
2853 2898 2930% 23987% J0bl*  Jllb*  3i67* 3182« 3221%  3Jop0¥ 3304  33lo* 33264
3382+# »  3432% 3965% 3685% 3735k  3782% 3821* 3836%  3893%  3349% 3376 4009«
4022% 4730  4733% 473 4747

RPVECT 036306 1765 4?46k 4747

RPOE 004636 17158 1981% 1988% 2131 2147 2187 2727 2742 2940 2960 2976 2994 3027
3049 3068 3955 4048 4066

RPYVEC 004506 16738 1793 2100 2159 2196 2226 2244 2298 2332 2381 2447 2475 2509
2635 2573 2615  @b2b 2659 o692 2757 2802 2841 2853 2898 2930 2387
3061 3116 3167 3182 3221 3260 3304 33l 3326 3382 3396 3432 39ES
3685 3735 3782 3821 3836 3349 3376 4009  GLoae

RTN 00ES16 1838 1840

RUN 035050 2150 2153 2190 2193 2240 2273 2334 2442 2471 2503 2531 2568  26SS
2688 2747 2749 2798 2849 2894 2928 2980 2 2982 3052 3054 3113 3165
3177 3217 3256 3302 3320 3380 3391 3428 3Me2 3683 3733 3834
389] 3974 4020  4bSSH

RUNCTR 004642 17208  3632% 3635

RUNWAT 027414 332

SAVER 033234 3099 7158 2196 2242 2276 2337 @445 o473 2507 2533 2671 2622 2657
2690 2766 2800 2851 o896 2385 3089 3115 3180 3218 3258 3324 333

» 3430 3463 3560  3€19  4294s

SAVERE 004S12 16818 2093 2107 2158 2165 2196 2203 2242 2252 2276 2313 2337 2395
2445  P4G5 2473 2uBO* o482 2507 2516 2533  2549% 2551 671  2578% 2581
2622  2623% 2631 2657 9667 @690 2700 755 768% 2770 2772  774% 2776
2783 2800  28l13% 2815% @oB8i7% 2B8i9% oB2i* o233 2826 0851  2B63*  o86SE  OBE7H
oB63% 2B71%  2873% 2876 289 2302 2903% 2906 2985 2931+  3004# 3007 3059
3076% 3080 - 315  3le2 3180 3196 3200 3219  3225* 3230 2 3258  3265% 3269
3324  3338¢ 3341 3399  3408¢ 341l 3930 3440 34963 3477 3560 356+  3569#
3577 3619  3652% 3655% 3656% 3653  3p60% 3664 4188% 4502+  4504s 4360

SC = 100000 13878 2480 2549 2578 2629 2902 2991 3065 3196 3265 3338 3H08  3I5eS
3535 3646 3654 3669 3652 3699 3794 3800

5C1 = 000100 14748

5C10 = 001000 14778

52 = 000200 14758

SC20 = 002000 788

cC4 = 000400 by

s 2332 2843 3313 4219
2842 3311 42188
¢ 1739 174]+« 17448 1802 1943 1985 9092

2e73 2289 2334 2340 2346 2626 2627 4202
2026+ 4781

14
14
SEECOM 002352 16
SEEKCY 033036 23
SELECT 004626 17
SELTST 007700 18
ERCH 002334 16
¥1 = Q40000 15
N 002210 16



C2RJJBO, RPO4-S-6 FCTNL CTRLR2

CZRIIE. P11 10-NOV-77 11:20
SND1 005774 1763
SRCH 033016 2340
SRO = 177572 6408
SRl = 1778724 pYOs
SR2 = 17787 6408
SR3 = 17251k 6408
5571 G3lieh 38778
334 031134 38808
SST3 031154 3871#
5STY 031174 3872%
SSTS 033206 3873
S§TACK = 0D1000 6208
2612
3594
START 004720 1740
STKLMT= 177774 620s
ST 024150 3298¢
ST22R 022546 31218
8723 024726 3354
§T24 025000 3368
gres 026014 3348
SWR 001140 B42s
SWREG 000176 b2ls
SWO0 = 00000} be0s
SW00 = 000001 be0s
SW0l = 000002 6208
SW02 = 000004 6208
Su02 = D0N0ID 6208
SWO4 = 000020 6208
SW0S = 000040 6208
SWo6 = 000100 6208
SW0? = 000200 6208
SWO8 = 000400 6e0s
SW0S = 001000 6208
SWl = 000002 620
SWio = 002000 6208
SWll = 004000 6208
SWi2 = 010000 6208
SWi3 = 020000 6208
SWid4 = 040000 6208
SW1S = 100000 6208
SwW2 = 000004 6208
SW3 = 000010 6208
Swi = 000020 6208
SWs = 000040 6208
SWE = 000100 6208
SW? = 000200 6208
SWB = 000400 6208
SW9 = 001000 6208
TBITVE= 000014 6208
TOF = DOOOMO 14928
TESTAD 034220 46038
TIMCNT 033564 2050
TIME] 033266 43238
TIMEe 033390 1799
“¥vEC = OCOQED 6208

MRCYL1l 30(1046)

17698
2620

1750

2074

43254
4754+

42004

470S

1861

43e2

ELlJ

10-NOV-77 13:16 PRGE 161
CROSS REFERENCE TRBLE -- USER SYMBOLS

184S 1948 2041
2794 2837 2830
3940

1772 i8es 1861

1873

4367 4425 441

2065
€320

1879

4446

4872

4703

g2ed
3292

4754 %

wr
ww

oW
o

4755

2435
3458

Y4773

SEG 0l&0

2497
3491

4gaTs



C:R'JBO RPOY 5.6 FCTNL CTRLR2
ZRIJB.PIL 10-NOV-7T7 [1:20
TMPO 004650 17268

Y13
TMPL 004652 17278
TMPY 004654 17284
TMPS 004656 17298
™ = 000037 19488
2920
TOTALA 004646 17248
TPVEC = 000064 6208
TRAPVE= 000034 6208
TRE = ON0000 136868
3854
TRK1 = 00ONO0O0 14798
TRK10 = Q40000 14828
TRK2 = 010000 1480%
TRK20 = 100000 14838
TRKY = 020000 14818
TRP 006460 1835
TRTVEC= 000014 6208
TSYNM 004504 16728
26124
3594+
6272
1571 006176 1803
TSTI0  Ol1404 2079
75711 011650 2128
15112 0l2524 22248
TST13 013504 23308
TETI4  D14252 243Ss
TSTIS 014760 2497
T15Ti6 016110 2bles
15717  Ol6442 26438
7572 006532 18458
15720 017330 27228
715721 Q17710 27948
TST22 020165 28378
15723 020524 28908
TST2M 020772 2920
15728 022612 3158
15726 3S 32508
75127 024114 32928
1573 006600 1850
TST30  C24744 3360
TST3] 60 3455
15732 026376 2uq]s
16733 027224 3494
T€T34 027652 36748
€135 030134 3724
T€ET36 030872 3750
1€137 031904 3938
TETY 007714 1944
TET40 032336 4085
TETS 010642 2029
TETE 011174 2034
1S77 011304 205k
*UF = 000100 14938

MACY1l 30(1046)

c28eH*
3676%

283k
2096
31588
1872#

18578
3362
34588

35948

3810s
3940s
19478

2040#
2053

F13

162
CROSS REFERENCE TRBLE -- USER SYMBOLS

2299
3718#

2296

claes
32504
1874#%

]753#%
2549

1858#*
er’eek
3720N#*
6277

1810#

4101

c0e4n

10-NOV-77 13:16 PAGE
2370% 2371% 238l
3726%  3770#
2372% 2378 3293+#
cec4s 23308 2435
32928  3362s 34588
23Si* 236S5* 2376%
2578 2902 2331
948* 2029 2041#*
2794#  2837*  2890+#
3810«  3940%# 4607
6280 6282 6284
Ylee
4112

3292%

3358
24978
34918

3065

c065»
2920#%
6254
6286

3328

3364#%
eblen
3594 #

3196

2096 +#
3158%
6257
6289

3331

3453
26438
36748

3265

cleB#
3250%
6260

3343

27224
37248

3535

2224
3292+
626e

3363*

279448
3810s

3545

2330#
3360*
264

3398

28378
39408

3554

24354
3458+#
Y41

€EG 01&1l
3401+

2890

3652

2497 #

J4l»
6269
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C2RJJBO, RPOM-S.6 FCTNL CTRLR2 MACYL]l 30(1046) 10-NOV-77 13:16 PAGE 163

<ZRJIIB. P11 10-NOV-77 11:20 CROSS REFERENCE TABLE -- USER SYMBOLS

TYPDS = 10M440S 1923 1931 199S 4087 4089 4099 Yylee

TYPE = 1048401 1766 1767 1768 1803 1828 1838 1840
1970 1994 1996 2016 2018 2020 2034
2e89 e33e 2339 246 2474 2508 2534
2801 e840 2852 2897 2929 2986 3060
3310 33eS 3381 3395 3431 3464 3S61
3892 3940 3975 4021 4086 4088 4097
4615 4718 4717 4730 Y732 4734 4736
4781 4784 4806 4808 4811 4813 4828

TYPERR O4170M 4778 47838

TYPOC = 104402 1831 192S 1996 4608 4610 4716 4731
4792 4821 4837

TYPON = 1044CH 48374

TYPOS = 104403 4837

UNIB = 000020 13508

UNITY 004616 agggi 1805%» 1807% 1938#% 1944 % 1950 1873%

UNITS 004576 1697» 1893 1897 1938 1962 4107

UNITSL 004630 17068 1806* 1807 194y

JNLORD 002324 16408

UNeT = 040000 14238

UFe = 020000 1359

JS1 = 000001 13468

JSe = 000002 13478

JSH = 00000M 13488

UWR = 000010 1539

VUF = 000002 1536#

VU323 = 010000 1499

vy = 000100 1397s 2102 ee4? 2343 26e? 26b1l 2694

WRITBT (033322 434648 Y355» 4363 4368 4435 Y4y Y447

WeITPC 033316 4344 4352# 4353 HY432% 4433 6254 6257

WRITRE 033320 434Ss Y4354% 4363 4368 4372 4384 Y4344

WARITTM (033324 Y324+ 43478 4348 4392 440e 6287

WRAIT.P 033326 4346

WAIT.T 033570 44298 4837

WAT = 104413 2102 216! 2198 ee2? 224? 2291 230S
2538 2576 ebl? 2627 cbbl 2694 2759
3063 3118 3169 3184 3223 3262 3307

_ 3564 3688 3738 378% 3823 3845 3895

WC 002z54 16088 2107 2165 2203 2252 23l3 239S
2667 2700 2783 282b 2876 2906 3007
3411 3440 3477 3577 3664 4636 4781

WCE = 040000 13608

WCF = 000040 i4l4s

WCy = 00000C] 14878

WLE = DO4000 1420s

WRCHOT 002340 16468

WRCHEK 002336 1645

WRFROM 00227C 16638 cl35 2138 2150 2153 2163 2183
2249 2307 2323 2389 o406 2437 o442
2529 2S3l 2543 2546 2565 2595 264S
734 2736 2747 2749 2796 2798 2922
2968 2970 2980 298¢e 2991 3031 3035
3163 3165 3178 3177 3189 3194 3213
3318 3354 3372 3374 3376 3378 3380
348¢€ 3C4y 3546 3597 3680 3683 3730

4825

)r—
o
wo
ow

£ £ LWWMN
3 O —in
WWOr=—)
\NOOonn

£
W
in

1976

W wrunurnmn
NWoO Do LY
W £ WLy
W OWO £~

1994

WsWwwrunrnn
WO OO LM
uon Lo w
O—N—onNoo

4086

4106

Hlll#

SEG Jlee

4238



CIRIIBO, RPON S B FCTNL CTRLRZ

CZRIJB.PIL

WRIDAT 002342
WRIFOR D02344

WRL = 004000
WRU = 000400
WSU = 000004
xE2 087342
SAUTOB 001134
$EORDR 001122
$BODAT 001126
SBELL 001216
§CHARC 037310
SCKSWR 037622
SCMTAG 001100
$cM1 = 000006
sCM2 = 000014
sCM3 = 000006
§CM4 = 000006

SERROR
SERRPC

03
00
00
04
00
SERRTB 00
SERRTY 04
SERTTL 00
SESCAP 00
SFILLC OO
SFILLS 00
00

00

g3

03

g0

04

00

o4

00

oc

10-NOV-77 11:20

MRCYLl 30(104&)

3968
2531

5439

3383

1891 s
1771»
3344
1850+#
Y477%
4754

4837
1750

13

13:16 PRAGE 164

CROSS REFERENCE TARBLE -- USER SYMBOLS

3971
2536

5354

3612

4754
44
102#

4SH7 %

475S

4611

410S

4755
Y754+
475Ss
4790
6284

4O0*
Y754+

cl02x
6274

4787

10~NOV-77
3974 4016
2798 2803
T
3683 3686
4268+ 4275%
2247 2348
4699# 6254
4754 4755
Y1224

6254 8257
6286 6289
4755+

475S

co4’s 2349#
6277

4017
3177

RN

3733

6%66
23bex
6257

4784

6260

2363+

403S
3183

5840

3736

6277
2627
6260

4808

eebe

b7 #

339

g
38

3834

6280
2tble
6262

4813

babY

2bbl#

3397
4y
38

3837

6282
cEG4#
6272

6266

2694

6269

3434#

W)
D—n
N
OO

3472
8277

6272

3472

43724#

4Seb#

StG ClE3

260
2208

4384s

4638+
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coRJJBO, RPO4-S.6 FCTNL CTRLR2 MACYLL 38(1046) 10-NOV-77 13:16 PAGE 16S

CoRJJIB.PILI 10-NOV-77 11:20 P0SS REFERENCE TRBLE -- USER SYMBOLS SEG Jlit4

gLERDR 88%?8: E:S: ?;231 733?. Yo l4n Y4el? 4754 %

L

SLPERR 001110 b4oe 17S0# 3516 3881» 3998+ 4609 4616# Y754 475¢c

SMRIL = #usexx U 17S0 1771 4754 4755

SMNEW 040423 47548

TMSUR D402 4754s

SMXCNT 036646 47548

g:H%ET 88668? 13?5: ?gggl 18578 19478 2029 204Cs 2064 n 2089 clcBs 2224y 23308 243Ss 24978
eblos cb43s c’2ehn 27948 2837 e830s 2920 31SEs 3250s 3292 3362 34588 349is
3594» 36748 37248 3810s 3940 408Ss

$OCNT 042314 4837 8%

S$OMODE 042316 4837 8%

$OVER 036632 47548

$PRASS 001100 b4cs 4096 # 4098 4lz2es 4754

SPOWER 042556 48378

SPWRAD Q42544 48378

SPLRDN 042404 17580 48378

SPWRMG 042540 48378

SPURUP (042456 48378

SQUES 0Ccleee b4es 4784 4755

SRDCHR (40164 47548 4837

SRODEC= ##xaxx (] 48> "

SRDLIN (040254 Y7548 4837

SROOCT 0O40434 47558 4837

SRDSZ = 000011 47548

SREGRD (COlIel b4Cs

SREGO 001162 gucs

SREG] 0ClleM Buos

SREGZ 0Cl166 b4cs

SREG3 DO1170 b4cs

SREGY 001172 B4cs

SREGS D01174 b4es

SRTNRD 032670 ylzes

SR2A = #xxuxz U 4837

S$SAVRE= x#xseps | 4837

$SAVRE Q42554 48378s

$SCOPE 036376 1780 47S4s -

SSETUP= 000117 17498 1750 1771 4ige 4754 475S

$SSi = 000000 17Sla

SSTUF = 177777 1749

jEhe0. Bibess e

L) - '

3SR = 167770 S9Ss 619 (U T 1750 1810 1845 1857 134? 2029 2040 2064 2089 2.28
ceeH 2330 2435 o497 eble 2643 2’ee 2794 837 2890 2920 3158 3250
383; 3362 3458 3491 3594 3674 3724 3810 3940 408S 4l2e 4784 47ES
)

SSuRMK= 000000 619 4754

STIMES 001212 G4es 17S0% 1810+ 184S» 1BS7# 1947+ 4085# Yioos 47C4»

$T¥B 00live b42s 4754

STKOCNT Q037314 47548

STKINT 037234 1759 1859 2093 4717 47548

S$TKQEN= 037323 4754s

STrGIN 037316 Y7548

$T7vGOd 0237320 4754 s

§TVGSR (0237322 47548



CIRJIBO, RPOM.S. 6 FCTNL CTRLR2
CZRIIB.PII

$TKS
$TK SRV
STMPO
STMPL

sSTMP2
STMP3
S TMPY
§ TMPS
$TN =

$TPB

STPFLG
§$TPS

S TRAP

STRARP2
STRP =
S TRPAD
STSTNM
STTYIN
S$TYPBN=
§$TYPDS
STYPE

S$TYPEC
STYPEX
STYPOC
STYPON
STYPOS

$XTSTR
$SGE T4=
SOFILL
$40CAT

001 144
037404
001176
001200

001202
001204
001206
210
0

0l
01
01
0121

00041

0
0

001152
001157
001150
042320
042342
go0014
042354
001102
040362
EREREE
036650
037074
037244
037312
042116
Q4el3e
042072
D36410
000000
04231¢<
FERERS

062366

u

10-NOV-77 11:20

b4es
47548

b4cs

b4ce
3867+
4060

MACY11l 30(1046)

Y754+

4755
6ccs
1838»
20368
47818

10-NOV-?77

J13

13:16 PAGE

166

CROSS REFERENCE TARBLE -- USER SYMBOLS

1902#*
20S0#
3936#
4070

1807
20S6
2643
34918

Yices

4754#

2074
3962#%
HY077%

1845s
o064 »
27948
35948

4755

2075#»
3990+
beb4

3498+ 3501
3999* 4you43
18578 1858

37248 3750
16628 1663n
19248 19268
46158 47308

1944 1947
2096 cles
31588 3250
38108 3938

1948

c224s
32924
3940s

1697%
20168
47388

SEG DJ1&S

20c9s 2034
€320 24358
3360 33t

1750 17668
c0l8s 20208
Y7468  4754s
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CoRJIJBO, RPOY.5.6 FCTNL CTRLRZ MACYL! 30(1046) 10-NOV-77 13:16 PAGE 168

CZRIIB.P1IL 10-NQVv-77 11:20 CROSS REFERENCE TRBLE -- MACRO NRMES SEG Olek

ALLREG 6198 4780 4781

CHANGR 6198 2102 2163 2201 480 2543 2546 2548 2549 2578 2629 2776 2821 e8z3 2871
2873 2902 2903 ) 3065 3076 3195 3196 3265 3338 3408 3566 3568 3572 3e52

CHECKD 6198 2159 %) cees 2243 2289 2332 2339 2446 2474 2508 2534 2572 ebly4 2bey
658 269l 2756 801 2840 2852 2897 2929 2986 3060 3115 3166 3181 3220 3259
3303 3310 332S 3381 3395 3431 3464 3S61 3dele 3684 3734 3782 3820 383S 3892
3940 3975 4021

CHECKV 6198 209%

CHKCNT 619

CKkCNTV 6198

CLERRA 6198 2l42 2183 2232 2236 2238 2307 2389 2440 2463 2501 2529 2565 2567 2647
2653 2686 2736 2796 2847 2892 2924 1 2970 3039 3041 3043 3108 3110 3163
3175 3213 3215 3252 3254 3301 3318 3320 3374 3378 3389 3426 3460 3461 3830

- 3880 3887 3970 4013 4016

<MPBLK 3%{;. 5852 23ee 240s 2492 2594 2678 2711 30491 3143 342 3279 3353 3447 3484

CMREGI bl19s 2107 2165 2el3 cese 2313 2395 2455 24ee e51 2551 2581 eb3l 2667 2700
ggga 2826 2876 2906 3007 o8 dla2 3200 3230 3269 3341 3411 3440 3477 3577

COMMEN 538 6208

DRTARCO b19% 2150 2l1se 2130 2192 2240 ee?3 233 e442 2471 2503 2531 2568 2655 2688
2747 2748 2798 2849 2894 2928 2980 981 3052 3053 3113 3165 3177 3217 3256
3302 332l 3380 3391 3428 3462 3682 3732 3782 3833 3890 3973 4G19

DISREG 6198 3136 3225 3265

oumM 6198 2096

ENDCOM 603 620s

ERROR 6208 1824 1853 2054 2059 2081 cel0e 2108 clbb 2204 221ée 2247 2253 2313 2324
2352 2366 2396 2407 2455 2482 2493 2516 2551 2582 2595 2627 2632 2661 2bbs
2680 2694 2701 2’13 2784 2827 2877 2907 3008 3081 3093 3123 3145 3201 3231
344 3270 3281 3345 3358 3415 3434 441 3449 3472 3478 3486 3578 2665 3637
az;; a:gg 3803 3857 3907 3320 4036 4269 4276 u37€ 4377 4387 4396 440S 4455

ESCHRPE bcls

FIHERD £i38 2135 2137 2183 2230 2234 2307 2389 2437 2499 2565 2bYys 2653 2731 2733

FLSVRE 6198 2163 220l 2249 2309 2391 2452 2480 2514 2543 2545 2546 2549 2578 2663
2696 2991 2998 2999 3000 3065 3071 3072 3120 3189 3i83 3194 3196 3225 3265
3338 3408 3436 3437 3474 3573 3574 3eSe

LORD 619s

MEG 1810¢# 1844 184S 18568 1857 19468 1947 202% 2039s 2040 2063% 2064 20888 2089 1278
cies 22238 2224 23298 233 c434s 2435 24978 2blls 26l2 243 27218 2722 27938 2794
c83bs 2837 c883s  289C 2919% 2920 3157 3158 32s0s  3291s 3292 336c8 34578 3458 3490

MULT 3236. 3S93s 3594 36738 3674 37238 37eM 38098 3810 39398 3940 4085%

NEWTST 6200 1810 1845 1857 1947 2029 2040 20e4 2089 gles caed 2330 2435 a243r ekl
243 2722 2734 2837 2890 2320 3158 3250 3292 3362 3458 3491 3534 3674 37eN

38
OFFSY tl9s
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LZRJJBO RPO4/S-6 FCTNL CTRLR2 MACY1ll 30(1046)

CZRIIB.P11 10-NOV-77 11:20 CROSS REFERENCE TRBLE -- MACRO NAMES SEG NIie7

POP qgggo 3839 3416 4146 4169 4189 4301 4407 4483 4507 4533 4579 Y64l 4709 4754

PUSH gggl aggg 34le 4137 Y12 4184 Y94 4351 4429 4495 ysee 4552 Y634 4686 4754

REPORT 6208

RFORGC 619

RHCLER 6198 948 2042 2066 2096 2128 210 ceeM 2228 2272 2330 2334 2435 2468 o497
2562 eble 2618 2643 268S 2’ee 27 2837 284S 2830 2920 2932 3024 3044 3100
3111 3158 3170 3cll 3250 3292 3298 3362 3368 3423 3458 3491 3519 3594 3674
3704 3724 3756 3779 3810 3824 387S 3340 3965 4007

VE 5198 475S

SAVTST 619s 1810 1858 2029 2041 206S

SCH 6198 2340 2bec0 _ _

SCOPE 6208 1810 184S 1857 1947 2029 2040 2064 2089 2les 2eec4 2330 2435 2497 eele
2643 27ee 2794 2837 2830 2920 3158 3250 3292 3362 3458 3491 359y 3674 3724
3810 3940 408S 4le2

SEEKCO 6198 233e es4ye 3311

SETPRI 6208 Y754

SETTRA 4837#

SETUP 6208 1750

SKIP 6198 6208 1803 1807 1850 1944 2034 2056 2059 207% 3938

SLASH 6208

SPRCE 6208

SREGIS 6198 2099 2158 2196 o242 2276 2337 e44s 2473 2507 2533 2571 2bee 2657 2690
gg?g 2800 2851 2896 298S 3059 3115 3180 3219 3258 3324 3394 3430 3463 3553

STARS 613 618 6208 bee 642 1327 1328 1372 1373 1776 1797 1810 184S 1857 1911
1920 1947 1981 199] 2000 2020 2029 2040 2064 2089 2128 2131 2134 2147 2149
2187 2189 ceeH 2330 241k 2429 2435 2497 eble 2643 e7ae 2727 2730 2’42 745
2782 2794 2837 2830 2920 2928 2938 2940 2943 2960 2963 2976 2979 2994 2997
3024 3027 3030 3049 3952 3068 3071 3106 3158 3250 3292 3362 3458 3491 3594
39;: a;gg agég 3940 3958 3958 4002 4048 40S1 40686 Y069 4085 Y122 4745 4749

STARTTY 619% 1948 2096 cles 2N 2330 2435 2497 eble 2643 2722 279y 2837 2890 2920
3158 3250 3292 3362 3458 3491 3594 3674 3724 3810 3940

SWRSU 6208 1750»

TJUMP £19s 3360 3455 3494 3750

TRMTRP 48378

TSCLR2 6198

TSCLRS 619

TTSTNO 619s 1948 209¢ 2128 2224 2330 24.5 2497 eble 2643 2722 2794 2837 2890 2920
3158 3250 329¢ 3362 3458 3491 3594 3674 3724 3810 3940

TYPBIN 6208

TYPDEC 6208 4ie2

TYPNAM &20s

TYPNUM 6208

TrPOCS 6208

TYPOCY 6208 1996 475y

TYPTXT 62048 1765 1766 1767 1768 1803 1828 1838 1840 1863 1884 188S 1922 1924 1926
1969 1970 1994 1996 201S 2017 2019 2034 2036 4086 4088 4607 4609 4612 4615
4714 $71? 4729 4732 4734 4736 4738 4740 4741 4745 4781

YECSEY £19s 2100 2159 2196 2226 2244 2298 2332 2381 2447 e47s 2509 2535 2573 26158
262s 2659 % I 2757 2802 2841 28S3 2898 2930 2387 3061 3116 3167 3182 3221
gggg aggg agés 3326 3382 3396 3432 3465 3688 3735 3782 3821 3836 3893 3949

WY 6198 2102 elel 2198 2227 2247 2291 230S 2332 2378 2387 2450 Zh 2512 2538



M1l3

CZRJJBO, RPO4.5-6 FCTNL CTRLR2 MACYLl 30(1046) 10-NOV-77 13:16 PRGE 170
CZRIJB. P11 10-NOV-77 11:20 CROSS REFERENCE TABLE -- MACRO NRMES SEG Cles8

2576 ebl? ebe? 266l eb 2759 2804 2844 2854 2300 2932 2989 3063 3118 3169
gésg gsgg gsg? 3885 aaiY 3838 3385 3406 3434 3472 3564 3688 3738 378% 3823
T et EIDS Bish m1 SERD 8550 5B30  BdT  sS Sdpg  &43  EaRY 583 SR Gl
3184 3223 3262 3307 3314 3336 3385 3406 3434 3472 3564 3688 3738 3785 3823

384S 3895 3951 3983 4011 40e9
SSCMRE b42s
SSCMTM b4
SSESCA 6209

SSENENT 6c0s 1810 1845 1857 1347 2029 2040 2064 2089 cles cac4 2330 2435 2497 2bl2
gg?g ggsg sagg 2837 2890 2920 3158 3250 3292 3362 3458 3481 3594 3674 3724

SSSET 48378

SSSK]IP 620s

. EQUAT S3Ss 620
. HERDE S95s
.KT11 S3Ss &
.SETUP S9S» 17
- SWRHI S9Ss b
-SWRLO S35s b
-SACT1 S9Ss )
.SCATC S9Ss 6
.SCHMTR 958 &
. SEOP €958 4122
. SERRO 5958 4755
. SERRT Sa5s

. ABS. 062366 000

ERRORS OETECTED: O

AMO3:CZRJIJB, CZRIJB. SEQ/CRF /SOL /NL : MC : ME : CND=RM03:C2RJJB. P11
RUN-TIME: 41 32 2 SECONDS

FUN-TIME RATIO: 5B8,/76=7.7

CORE USED: 2BK (55 PAGES)
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