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1.0 ABSTRACT
T AGNOSTIC aa T0 TEST RPou/E/s DEVICE CONTROL LOGIC
c ED TO AN RHII RH?0 CONTROLLER.
%T S THE DISK SURFACE AND THE DRIVE MECHANICS TO PROVE

R WORKING OF T YSTEM, 1IT oo§§ NOT NEED A
FSSHR E ogzx K. g 1 K uxmugoE AL INFORMATION

% i ASSERTED THAT THE

%SFULLY HHILE STANDING

IS LEFT
HP$ION THRT PROGRRHS

il

2.0 REQUIREMENTS
EQUIPMENT

PDP-11 conpur R HITH CONSOLS ; ETYPE
SYSTEM. YSTE HILL c
T

nj

CONTROLLER A DISK CBN?£OL LOGIC (OCL),

*vsé nggﬂsT?ED 6QT C ISK ch’;HE DISK RC
08865 FREE). THE SURFQCE FOR THE FOLLOWING SECTORS

1S. FREE OF ANY HOLES OR SURFAC
ac ORE ANY DATA ERROR CAN BE ATTRIBUTED TO

s
m%

IRREGUL AR
THE LOGIC
CYLINDER 00, TRACK DO, SECTOR 00
LS B Tk 08 B o
CYLINDER Q). TRACK 00, SECTOR 0O
LGS g Tax o Seroe oo
CyL R 04, TRACK 00, SECTOR 0O
cyL R 0S, TRACK Q0. gscron 0o
¢yl R 05, TRACK Q7. SECTOR 04
CYLINDER 06, TRACK 0O, SECTOR 00
cw.% R 07, TRACK QQ, ggcron 53]
eyl E@gn ' TRRCK 00! SECTOR OO
CYL INDER TRACK 18, SECTOR 21
CYLINDER 4ib, TRRCK 18, SECTOR 21
2.2 STORAGE
THIS PROGRAM REQUIRES 16K WORDS OF MEMORY
2.3 PRELIMINARY PROGRAMS

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

AND IT RSSUMES THAT MAINDEC-11-DZRJH-(LATEST

REV) HRS BEEN RUN WITHOUT ERRORS.

ma{;o—-m»—-:::v—r-::;::p—v—-r—.—r—o—-t—-»o—r-t-»-r-.—-r—-»—-o—r—»—-o-w»—-o—o—-o—-o—-u—-n—u—-»-o—-u—-u-u-ao-p-u—-a-o—o—
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LORDING PROCEDURE
USE STANDARD PROCEDURE FOR LORDING .RBS TAPES
STRARTING PROCEDURE

SWITCH 12 MUST BE

SE T
RH?? CONTROLLER. IT
SOF 21

IS PROGRAM IS TO BE RUN USING AN
ET AT THE FRONT PANEL. OR IN THE
ge OPERRTOR SO DESIRES. SEE

N OF SOFTWARE SWITCH REGISTER

E

WARE SWITCH RE
PRRAGRAPH 5.1 FOR
OPERATION.

CONTROL SWITCH SETTINGS
SEE SECTION 5.1
STRARTING RDORESS

START AT SS 200---FOR NORMAL RUN

START AT RDDRESS 204---TO SELECT NON-DEFRULT RDORESSES
START AT RADORESS 210---FOR UNIT SELECTION

STRRT AT RDDRESS 220---FOR NO MANUAL INTERVENTION

200 START
ALL ITCHES MUST BE DOWN FOR WORST CARSE RUN. WITH THIS
STARTING RODRE THEOSPOH/S/BS ON THE SYSTEM WILL BE

TEETThG MILL s

THART 1S POWERE
THAT RESPONDS)
THAT IS POWERE

204 RESTART

T WHEN TH
CAN BE S
STER IF T
DESCRIPTI

OO0 <DV

UP.

SAME AS START 200 WITH TH$ FOLLOWING EXCEPTION: THE
PROGRAM “Ibt ¥nrsnnocnr RATOR FOR A NON-STANDARD
C.S.R AND VECTOR nooasgQ a; STRRTING., ONCE THE
QUESTIONS EN S Eg %v ANSWERED, AND IT IS ALSO
NECESSARY TO ENCT PRR ggnn UNIT FOR TEST (TYPICAL
PROGRAM EXECU FROM noo&s 210), OR IT IS NECESSARY

TO RUN THE PRO?RQH uxrugggagnuunL 1ﬁ7§nvtnrxou (TYPICAL
PROGRAM EXECUTION FROM s§ 220), THE PROCESSOR MAY

BE HALTED AND RESTARTED FROM THE DESIRED RESTART ADDRESS.
If ALL UNITS T0 CHECKED, THE PROCESSOR MNEED NOT BE
TOUCHED. THE GRAM WILL RUTOMA IggkLY ggg ART AT ADDRESS

7
200 RFTER RECEIVING THE NEW DEVICE

210 START

ALL SWITCHES MUST BE DOWN FOR WORST CARSE RUN. WITH THIS
STARTING RDDRESS THE CONSOLE TELETYPE WILL ASK FOR_THE UNIT
NUMBER TO BE TESTED. THEN ONLY THAT UNIT WILL BE TESTED
FOR ERCH PASS OF THE PROGRAM.

220 START
ALL SWITCHES MUST B8t DOWN FOR WORST CARSE RUN. WITH THIS STRRTING

ADDRESS THE PROGRAM WILL NOT RUN THOSE TESTS THRT NEED

SEG COO4
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MANUAL INTERVENTION. THIS IS RECOMMENDED ONLY FOR

DEBUGGING WHERE THE ERROR IS NOT IN R TEST THAT REQUIRES MANUAL
INTERVENTION

PROGRAM AND/OR OPERRTOR RCTION

1. LORD THE PROGRAM INTO MEMORY.

2. SET STARTING RDDRESS ON THE SWITCH REGISTER

3. PRESS “LORD RDDRESS™.
Y

SET “OPERATIONAL SWITCH SETTINGS™ (SEE SECTION S5.1)
WORST CRSE IS ALL SWITCHES DOWN.

S. PRESS “START"™.

6. FOR THE FIRST PRSS ERCH TEST WILL Bt EXECUTED ONCE
ON TFE DRIVES PRESENT OR DRIVE SELECTED PEFORE “END

Vé ED THE FIRST PASS WILL REQUIRE OPERATOR

INTER NTION IFf THE PR IS NOT RUN UNDER AN “RCT-11"
MONIT THE CO'? AND SUBSEQUENT PASSES WILL EXECUTE
ERCH EST FOUR TIMES ON ERCH DRIVES PRESENT OR DRIVE
SELEg ED BEFORE "END PRSS™ IS PRINTED. THE SECOND
AND SEQUENT PARSSED DO NOT NEED ANY OPERATOR INTERVENTION

OPERATING *ROCEDURE
OPERATIONAL . 'ITCH SETTINGS

IF THE _PROGRAM IS ON A SWITCHLES PROCESSOR (1. E.
11734) HI LL ﬁ* &“T T A Fm& SWITCH REGISTER IS

AN T

NOT PRESEN , H% THARE™ SWITCH REGISTER. THE
SETT%NGS OF THE SH #E CONTROLLED THROUGH R KEYBOARRD
ROUT § WHICH 8 C‘%E‘? Y TYP%NZ A '(f‘OﬂHTROL G'. THE PROGRAM
WILL COGN%& ! G’ AT ANY TIME ?XCEPT WHEN IT IS AR
R HIGHER PR ITY PROCESSING AN RPOM/S/6 INTERRUPT. THE

“SOF TKARE™ SWITCH VR#LE S ARt ;HTERED RS AN OCTAL NUMBER

IN RESPONSE TO PROMPTING F HE SWITCH ENTRY ROUTINE

R
'SWR = NNNNNN  NEW

EACH TIME SWITCH SETTINGS ARE ENTERED, THE ENTIRE SWITCH
REGISTER IMAGE MUST BE ENTERED. Lsnoinc ZEROS ARE NOT
REQUIRED. 'RUBOUT’ RND 'CONTROL U’ FUNCTIONS MAY BE USED TO
CORRECY TYPING ERRORS DURING SWITCH ENTRY.

ON PROCESSORS WITH HARDWARE SWITCH REGISTER, THE ™SOF TWARE"
SWITCH REGISTER MAY ALSO BE USED. IF THE PROGRAM FINDS ALL
16 SWITCHES IN THE 'UP’ POSITION WHEN IT IS STARTED, ALL
SWITCH REGISTER REFERENCES WILL BE TO THE *SOFTWARE* REGISTER
AND THE PROCEDURES DESCRIBED RBOVE MUST BE FOLLOWED.

SEG 000S



GOl

CZRJIBO, RPOM-S/6 FCTNL CTLRI  MACY1]l 30(1046) 10-NOV-??7 12:52 PARGE &
CZRIIB.P11 10-NOV-77 11:27 SEG 0006

268 SWITCH DEFINITIONS ARE GIVEN IN SECTION 9 “OPERRTIONAL
ggq agégcu SETTINGS® HOWEVER THE DETRIL DESCRIPTION RRE GIVEN
271

272 SWITCH g - T RROR

273 unéu THIS SWITCH IS SET, IF THE PROGRAM FINDS AN ERROR

274 THEN THE APPROPIRTE INFORMATION WILL BE PRINTED OUT

275 AND THEN THE PROGRAM WILL HALT. AFTER THIS HALT, PRESSING
Frdd “CONTINUE™ WILL C T* WITH THE PROGRAM TILL Tﬁe NEXT

S;e ERROR IS F N HING WILL HAPPEN.

279 SWITCH iq - L §T

280 WHEN THI1S sux?cu ? THE PROGRAM WILL BEGIN TO LOOP

281 ON THE cgagsur TE ING xscurgo. FOR Exnanr rr THIS
282 SWITCH 1 T HHEN THE PR 1S INTEST 10 T THE

283 PROGRAM WILL KEEP EXSCUTING ALL OF TEST 10 REPEQTEDLY

284 ONE WAY TO TRAT THE PROGRAM IS IN THE EXPECTED

285 TEST IS TO TE¥H§S SWITCH DURING AN ERROR PRINTOUT OR

ggg DURING AR PROGRAM HALT.

286 SWITCH 13 - { IBIT ERROR TYPEOUTS

289 WHEN THIS SWITCH IS SET FURTHER ERROR PRINTOUTS WILL

290 CERSE, HOWEVER opganron INSTRUCTIONS SUCH AS “STOP DRIVE

291 HIL% ONTI n THE END OF PRSS “TOTRL NUMBER OF ERRORS
232 ON THIS PARSS ON % VE X= HIL% a§ TRUE, T 1S. AL THOUGH
293 PRINTOUTS WERE INHIBITED IF THAT PRSS’ r & ERRORS,

294 IT WILL SAY SO.

295

296

297 SWITCH 12 - RH7?0 CONTROLLER SELECY

298 THIS SWITCH MUST BE SET AT THE START OF ms PROGRRH WHEN THE
299 DISK DRIVES TO BE TESTED RRE CONMNECTED TO AN RH7O

300 CONTROLLER. IT MUST NOT BSNSET WHEN DISK DRIVES TO BE TESTED
ggé ARE CONMNECTED TO AN RH11 CONTROLLER.

303 SWITCH 11 - INHIBIT ITERATIONS

304 WHEN THIS SWITCH IS sgr THE PROGRAM ON SECOND PRSS WILL

305 NCT REPERT ERCH TEST FOUR TIMES BUT WILL D0 EACH TEST

i CNCE O

308 SWITCH 10 - BELL ON ERR

309 WHEN THIS SWITCH IS SET, IF THE FINDS AN ERROR

310 THE “BELL™ OR ~ALARM™ Hé%L SOUNDED. THIS SWITCH IS USEFUL
311 WHEN SWITCH 11 IS ?ET YET INFORMATION 1S NEEDED WHEN ANY ERROR
312 1S DETECTED. TAKE THE EXAMPLE OF R PROGRAM LOOPING ON A TEST WITH
313 SWITCH 11 SET TO P SCOPING. THEN IF THIS SWITCH IS

314 T AND THE BELL ALARM SO IT MEANS THAT THE ERROR

315 1S PRESENT BUT IF THE BELL OR ALARRM STOPS IT MEANS THAT

3%‘7’ THE ERROR IS NOT PRESENT.

3i6 SKITCH 9 ~ LOOP ON ERROR

219 WHEN THIS "SHITCH IS SET. IF THE PROGRAM FINDS AN ERROR

320 THEN ?ENERRLLY THg PROGRAM WILL LOOP BACK TO THE LAST

321 EXECUTED “SCOPE™ STATEMENT. IF ON THE SECOND TIME

322 THROUGH AN ERROR IS FOUND IT WILL RGAIN LOOP BACK TO

323 THRT “SCOPE" STATEMENT. THIS LOOPING WILL CONTINUE RS LONG
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RS THE RROR IS PR;SSNT AND THIS SWITCH IS SET. HOWEVER

IF THE ERROR RE ENT AT ANY TIME THEN T_WILL

CONTINUE NORM EY H; HE PROGRAM. EACH 7] THE ERRCR

IS ENCOUNTERED RINTOUT WILL TAKE PLACE UNLESS SWITCH 11

IS ALSO DURING BEGUG, USING R SCOPF, IT IS RECOMMENDED
THRT SKI CH 11 IS ALSO SET!

NOTE: SEE SECTION B.3

?“fgcrsaa'sbggan su§§T IN BBV 2V surtcHes 0 THRU 7

SRS m;,.& LR PO § L

0 THRU 7 MUS H SWITCH 8 HE APPROPIATE

;*Véu THI gu TCH 15085% THEN SW TCHES"S THRU
IT H 258 3 THE PROGRRH g%L% LOOP
SGGTESTN&OOF W%&f{n &T &."G ?»‘E TEETMOH 1 'T"S 10
WILL BE Exzcurso THEN TEST 10 WILL BE REPERTED OVER

SNQHSU 3 sgeéNfHE SI;EI?TgulTCH T THEN SKITCHES

\l

S NOT
{ND CATES.
FOR EXRHPLS ITCH *snﬂgrop FURTHER COMPRRES: THAT IS
1f SWITCH N? ?E SH*TCH 7 IS SET THEN WHEN A
DRTA ERROR IS5 DE COMPARES WILL BE DONE
FOR EXAMPLE IN R Sss uonn L THE WORDS ARE IN
ERROR nﬁn N-'TER ING THE PRINTOUT OR THE FIRST FEMW
SETTING SWITCH 7 ON%Y WILL STOP FURTHER PRINTOUTS
OF THIS ERROR RNO GO ON WITH THE TEST RATHER THAN PRINT
ALL THE 256 WORDS. Hou$v§R IF THIS WAS DONE WITH SWITCH 11
T e T RO I T RO e T dar TCH 7~ oL v
ngi OF #Q“EZSoSE 522 NOT PRINTED 83*. ANOTHER
EXAMPLE OF SWITCH ING LOM *s WITH SWITCH 6, WHICH
és “EC ngr-c NO ONLY". THAT IS gr SWITCH
1S NOT EET AND SWITCH & T 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 RLL THE CLOCKS.

NOTE: SEE SECTION 8.3

SWITCH 7 - STOP FURTHER COMPRRES IF SW0O8 IS LOW.

IF SWITCH B8 I? EET AND THIS SWITCH IS ALSO SET THEN THIS
SWITCH GIVES THE TEST NUMBER TO BE _LOOPED ON RS INDICQTED
IN THE DESCRIPTION OF SWITCH 8. IF SWITCH B8 IS NOT SET
AND THIS SWITCH IS SET THEN THE PROGRRM WILL D0 RS THE

SEG 0007
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NAME INDICATES. FOR EXAMPLE IN R 256 HOR? FE
THE WORDS IN ERPOE THEN AFTER SEEING P%KERR
FOR THE FIRST FEW WORDS THEN ?ETTINC S

NOT SET W h& gTOP THE PRINTOUT OF SEL
NOT STOP RINTOUT OF ANOTHER ERROR
TEST. 17 Ig EXPECTED THAT SWITCH 7 AF
A WHILE TO STOP NTING ALL THE ?Sb
AGAIN TO ENABLE THE PRINTING OF OTHER

- TYPE ALL REGISTERS W
H8 1l gET AND THIS SHI
TCH GIVES THE TEST NUMBE
D of 8

PR L DO
ErEQG AN ERROR INSTERD

VANT REGISTERS
SET BU¥ WILL RLSO

3

AS W

SUB-ROUTINE ABSTRACTS
SEE SECTION 9 “SUBROUTINES®™.
ERRORS

ERROR PRINTOUTS CONTARIN THE ERROR ROUDRESS AND OTHER
PERTINENT INFORMATION CONCERNING THE SFQRT ULRR FAILURE.

"
R
O
om
5
b 4
—
X
)
o
£
N
n
~
o

O
o
pr 4
2
2
r
m
0
b
?
A
7
g
3
Q
L

Y ERROR
IRTED

—_—
——0
7]

¥+)
gnu*exrs
T IN

2. GO BACK AND RERUN DZRPS, RS IT IS QUITE PO3SIELE
gge HAS OCCURRED IN ONE OF THE

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

SEG 0co8



CZRJIBO, RPON-/5-6 FCTNL CTLR}
CZRIIB. P11

436
437
438
439
440
441
442

10-NOV-?77 11:27

MACYLl 30(1046)

7.0

8.2

8.3

JO1

10-NOV-77 12:52 PRGE 9

RESTRICTIONS
BEFORE STQRTIN? THE
¢

PROG
DRIVE PORT SWITCH LOCKED
MUST NEVER LEAVE IT IN T

SET NR NING ON AN
21 eh RUNN

RAM THE OPERATOR MUST HAVE THE
EITHER ON PORT R _OR PORT B BUT
HE PROGRAMMABLE STRTE.

SHITCH 12 MUST RH70 CINTROLLER AND

IT MUST NOT ON AN RHil CONTROLLER.
BECRUSE OF THE REQUIREMENT FOR IT TO BE SET WHEN USING AN
RH70, THE PROGRAM CANNOT BE RUN IN CHAIN MODE WHEN USING THE
SOF TWARE SWITCH REGISTER FEATURE WHILE OM AN RH70. THIS IS
BECRUSE THE ROUTINE WHICH GETS “SOFTWARE™ SWITCH SETTINGS IS
NOT OPERABLE WHEN IN CHAIN MODE.

MISCELLANEOUS
EXECUTION TIME

THE FIRSY PASS OF THE PROGRAM WILL TRKE APPROXIMATELY |
MINUTES PROVIDED AN OPERATOR IS PRESENT TO CARRY OUT THE
TYPED NCTRUCT¥0NS IMMEDIATELY. SUBSEQUENT PASSES WILL TAKE
30 SECONDS WHETHER AN OPERRTOR IS THERE OR NOT.

STRACK POINTER
THE STACK IS INITIALLY SET TO 1000
OPERATOR SELECTRBLE SCOPE LOOPS

HERE IS R DETRILED EXPLRINRTION OF HOW THE L
FOR INSTRUCTI NG THE USAGE OF THIS TECHNIQUE, HIT tC
ANY TIME HHILE :5 IS RUNNING. ON HITTING AN ERROR

IF THE LOOP ON OR su TCH 1S SET, THE PROGRAM GOES BACK -
USUALLY BACK TO THE BEGINNING OF THE TEST.

WHEN THGSRgPERﬂTOR SEL;CTQBLEBECOPE LOOP 1S USED THEN THE POINT

THE PRO
THE RESTR ?RC H$HEO%"% HHERERTES"2§8222?ISQN GO ARE: -
CH BE gg

RS Ogsﬁsa*&?
. %He ERR T OCCUR W] %n THE T
RROR

ooP Sg ERROR WORKS.

ST UNDER CONSIDERATION

E ?C?UR WITHIN THE TEST UNDER CONSIDERATION
ROGRAM WILL REVER O NORMAL OPERATION. HOWEVER, IF LOOP ON
SWITCH IS SET RND THIS OPERATOR SELECTABLE SCOPE LOOP IS USED

THEN THE PROGRAM QP BACK TO THE SELECTED POINT WHEN IT

COMES TO THE END OF TH TEST UNDER CONSIDERRTION.

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

PROGRAM REVISION HISTORY

— =

SE@ 0009
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PROGRAM DESCRIPTION

10

LOGIC DIVISION IN HRRDWARE MODULES

REGISTER BORRD (RG) -

SYNC. DRTAR BORRD (SN} -
SEEK RAND SEARRCH (SS) -

ERROR CORRECTION (EC) -

DUAL PORT (DP) -

DISK SURFRCE USRGE
SYMBOLS USED
?YLINDER

RACK

SECTOR
WRITE

RERD
= TEST NUMBER

118, S21
30-u, 'T731-u,R

W
10, SO
-W

1

O A0 O 40 A0 O —DENHO

-
-0 = e <40 40 O -

c2, Ti8, s2l
TT31-i

c3, 10, SO

ERROR REGISTER 1 STATUS REGISTERS

MUX FOR REGISTERS GO HANDLING REGISTER
DECODE COMMAND DECODE EXECUTION OF
MECH. COMMANDS

DATA CONTROL PRRALLEL TO SERIAL
SYNC. BYTE DETECT.

SEEK %OGIC SERRCH LOGIC HERDER
HANDL ING.

ECC LOGIC ERROR REGISTER 2 8 3

MUX FOR ERROR REG. 2 & 3 LOOK RHERD
REG. SECTOR COUNTER DATA FORMATION
RING COUNTER.

DURL PORT ARBITRATION ATTENTION LOGIC
g;gégheﬂo REGISTER MRSS BUS REGISTER

10, S1
27-W'R, TT37-W,R, TTHO-R, TT4i-W,R, TT42-K,R, TT43-W,R

'R, TT31-W,R, TT53-W,R, TTS4-uW,R

SEG 0CiO

10, SO
22-W.R, TT23-R, TT24-W,R, TY25-W,R, TT26-W,R, TT35-W,R, TT37-W, TTSO-W, TTSI-W
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548 TT31-K,R

549

5§50 c3, T18, S2i

551 TT31-4

652

5§53 c4, TO, SO

SEY TT31-4,R

655

556 ¢4y, T18, S21

%4 TT31-u

558

659 cs, TO, SO

$60 TT31-W,R

b1

562 c§ 17, SM

323 T¥33-w.R, TT34-W,R

565 cs, TiB, Sal

566 TT31-u

567

S68 ce, TO, SO

569 TT31-u,R

570

571 ce, 718, S21

6§72 TT31-M

5§73

574 c7, 10, SO

575 T131-W,R

576

s77 c7, T18, S18

578 TT31-u

579

580 ce, 70, SO

58} TT31-UW.R

)

£83 ce, T18, S21

€84 TT31-M

£8s

586 €9, 70, SO

587 TT31-W

c8s

58< £9, 118, S2l

gg? TT31-u, 'T732-R

€92 C10, 1O, SO

593 T131-u,R

594

£9g c410, T18, §a1

ggg TT36-W,R, 'T150-W,R

£38 9.3 THE FOLLOWING SECTION DESCRIBES EACH TEST AND SUBROUTINES

S99 IN DETARIL AND CAN BE USED RS AN INDEX TO THE LISTING.

600 THE EEFT MOST COLUMN IS THE LINE NUMBER WITHIN THE LISTING

285 gHER THAT ITEM WILL BE FOUND.
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603
604

; #DRIVE MUST BE LOCKED ON PORT R OR PORT B

610

6ll

bi2 ; *INTERNAL PROGRAM MACROS BEGIN HERE

gia S SR 0000 000 00 00 00 000 00 00 3000 000 36 00 00 8 38 3 3

61S

Elb ; R

617 ; #¥NOTE : ALL MACRO CALLS BEGINNING WITH .8 ARE SUPPLIED FROM AN
618 ;¥ EXTERNAL SYSMRC.SML PACKAGE WHICH MUST BE MADE RAVAILABLE
gég I TO THE SOURCE PROGRAM AT ASSEMBLY TIME.

b2l

622
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TRAP CRTCHER

.SBTTL STRRTING ADDORESSES

RA: J 8BEGIN : NORMAL START

RDOMOD: JMP s8ASECH :START FOR nooasss—nooxrxcntxon
Inp 0 JeBEGIN2 :JUMP TO SELECT DRIVE STAR
P J8BEGINI :JUMP TO NO OPERARTOR TESTS START

; ®STARTING ADDRESS 200 FOR NORMAL STARTS
:#THIS WILL TEST ALL DRIVES ON THE SYSTEM R SINGLE DRIVE AT A TIME

; #STARTING ROORE§ 204 FOR NON-DEFAULT RDORESS PﬂRﬂﬂETERS
: #AUTO RESTART RDDRESS 200 AFTER LORDING PRARAMETERS

: #STRRTING ADDRESS 210 WILL TEST ONLY ONE SPECIFIED DRIVE

: #STRRTING ADDRESS 220 WILL JUMP OVER THE TESTS REQUIRING AN OPERATOR
:#AT THE DRIV

SEQ 001S
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CZRJIBO, RPOY-/S5/6 FCTNL CTLR1  MACY1l 30(1046) 10-NQV-?77 12:S2 PAGE 16
CZRIIB.F11 10-NOV-77 11:27 MEMORY MANRGEMENT DEFINITIONS SEG 0Cle

649 001110 .=1110



ed2

BO, RPOM/S5/6 FCTNL CTLR] MARCY11l 30(1046) 10-NOV-?7 12:52 PAGE 17

B.P11 10-NOV-77 [1:27 ERROR POINTER TABLE SEG 0017
655 :#ITEM]
656 001226 051114 EML :RPOY CID NOT INTERR
? :WAITED ON BIT DID nor OCCUR
658 001230 067154 DHI 1PC
659 ‘WAT PC
660 :BIT WAITED
661 *REG ADDRESS
662 'REG CONTENTS
663 :RHCS! CONTENTS
664 001232 071502 DTl : SERRPC, MAITPC, WAITBT, WAITRE, $BDDAT,CS!
66S 001234 072010 OF 1 :0,0,0,0,0,0
667 ] TEM2
668 001236 051143 EM2 : INTERRUPT ENABLE BIT DOWN BUT
669 *WAITED ON BIT DID NOT OCCUR
670 001240 067154 DH1 :PC
671 TWAT PC
672 :BIT WAITED
673 :REG RDDRESS
674 'REG CONTENTS
675 :RHCS] CONTENTS
676 001242 071502 DT1 ! §ERRPC, WAITPC,WAITBT, WARITRE, $BDDAT,CS!
677 001244 072010 OF1 ,a,o,o,b,o,o
679 ;#ITEM3
680 001246 051232 EM3 sRPOY DID NOT INTERRUPT WHEN
681 ‘WAITED ON BIT DOID SET
682 001250 067154 DH1 :PC
683 ‘WAT PC
£84 'BIT WAITED
685 'REG RDDRESS
686 :RHCS! CONTENTS
687 001252 071502 DTl : SERRPC  WRITPC, WAITBT . WAITRE, $BODAT.CS!
688 001254 072010 OF ,o.o.o.o,o.o .
690 - #TTEMY
691 00125¢ 051313 EMY -WAITED ON BIT DID SET BUT
STIME IS IN ERROR
"TIME IS GIVEN IN 10 MICRO SEC.
: (DECIMAL)
695 001260 067333 DHY ‘PC
696 {WAT PC
:BIT WAITED
:REG RDDRESS
STIME IN 10 MSEC
700 001262 071522 DTH : $ERRPC, WRITPC, WAITBT, WAITRE, $BODAT, WAITIM
701 00i2ed 072017 OFY :0,0,0,0,0,1
703 ;#ITEMS
704 00:2e& 0S1424 EMS :RHAS DOES NOT CLEAR BY

705 iMOVING IN ALL ONES
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RPO4/S/6 FCTNL CTLR]
10-NOV-77 11:27

001270

001300

001302
001304

001306
001310
001312
001314

001316
001320

00132¢
001324
00132t

001330

067474

071542
072026

0S1476
067613

071

S56
072033

0S15e4
067712
071570
072037

0S1634
067752

071600
072042

0S1703

067752

071600
072042

052010

MACY1l 30(1046)

;#ITEMB

:RITEM?

10-NOV-?7
ERRCR POINTER TRBLE

DHS

EM?
DH?

DT?
DF?7

; #ITEMIO
EMIO

DHI

DTl
D

0

0
F10

;#ITEML]
EMIL

DH}

0
OF1

0

T10
0

; #1TEMIZ
EM12

FO2

12:52 PRGE

18

PC
REG RDODR.
: GOOD DATA
RECEIVED DAY
BEERSCbREGQDR , SGDDAT, SBDDAT

;LORDING RHER] FOR ALL
‘UNITS DID NOT SET ANY BITS
lg RHARS-NO UNITS PRESENT

'REG RADDR
"RECEIVED DAT
: SERRPC, ascnon $BODAT

;SPECIFIED REGISTER NONEXISTANT
; SO RBORT PROGRAM

;PC
;ADDR. OF REG
BESRPC TEMPL

; STOPED DRIVE HRS MOL BIT
;IN RHDS1 = |

NO

NG REG. RDR
NTS OF RHCSI
NTS OF RMCSe
1S OF
OF

F"ﬂh¢

SCONTEN RHDS 1
:CONTENTS RHER]

:SERRPC, STSTNM, SBDADR, CS1,CS2.DS1,ER]
;o.o.o.b.o.o.o

;AFTER A POWER UP WITH
NO FPRCK ACKNOWLEDGE COHMQND
*RHDS! SHOULD HAVE MOL=1, vv=0

SEQ COi8



0 000D 0000 M M0
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RPOM/S. B FCTNL CVLR1  MACY1l 30(1046) 10-NOV-7?7 12:52 PRGE 19
P11 10-NOV-77 J1:27 ERROR POINTER TRBLE SEQ 0019
001340 067752 DH10 . PC
;s TEST NO
*FAILING REGISTER RDDR
:CONTENTS OF RHCS1
:CONTENTS OF RHCS2
:CONTETNS OF RHOSI
;CON;SNT% OF RHER!
001342 071600 DTi0 : §ERRPC, STSTNM, SBDADR, CS1,C52,051,ERI
001344 072042 DF10 :0,0,0,0,0,0,0
:#ITEML3
001346 0S2116 EMI3 :AFTER A POWER UP WITHOUT
CANY INIT RHCS1 SHOULD
,ane G0=0, DVA=1, ROY=1
. DISREGARD
ALL OTHER BITS
001350 067752 DH10 ,PC
s TEST NO
:FAILING REGISTER RDDR
: CONTENTS OF RHCS1
:CONTENTS OF RHCS2
*CONTENTS OF RHDSI
*CONTENTS OF RHERI
001352 071600 DT10 ! §ERRPC, STSTNM, $BDADR, CS1,CS2,0S1,ER]
001354 072042 DF 10 :0,0,0,0,0,0,0
. #ITEM1M
001356 062240 EMIY :AFTER POWER UP RHCC
:SHOULD BE=D
001360 067474 DHS :PC
; RODR.
G DATA
*RECEIVED DATA
001362 071542 DTS : SERRPC , REGRDR, SGDDAT, $BODAT
001364 072026 OFS :0,0,0,0
_ s #ITEMIS
001366 052313 EMIS zﬁcE QCENOHLEDGE CAUSED
:GOOD DATA 1S BEFORE COMMAND
'RECEIVED DARTAR IS AFTER COMMAND
001370 067474 DHS :PC
REG. noon
:GOOD DATA
‘RECEIVED DATA
001372 071542 DTS : §ERRPC , REGADR, $GDDRT, SBODRT
801374 072026 OFS {0,0,0,0
:#ITEMIiB
001376 0S2454 EMIG ngxgcos NO-OP COMMAND CAUSED

N ERR
:GOOD DATR GIVES REGISTER
: CONTENTS BEFORE COMMAND
:RECEIVED DATR GIVES REGISTER
: CONTENTS AFTER COMMAND

001400 067474 DHE ;PC



CZRJIBO, RPO4-S-6 FCTNL CTLRI MACYLll 30(1046) 10-NOV-77
CZRJIB.P11

81
Bl

£l

823

881485

001406

001410

001412
00141y

DO1416
v01420

001422
00142y

001426

1430
1432
001434

001436
001440

001442
0G 1444

CO1446
001450

001i4Se
0014SY4

10-NOV-77

87482

052602

067474

071542
072026

052737
067474

071542
072026

0s3103

067474
071542
072026

0S3156

067474
071542
072026

0S323!
0E7474

071542
072026

11:27 ERROR POINTER TRBLE

Bre
L RITEML?
EML?7

; #ITEM 21
EM21

BYE

DfFS

; #ITEM 22
EmMee

DHS
DTS
DFS

; #ITEM 23
EM23

DHS
DTS
DFS

12:52

H

PARGE

a0

;REG. ROOR.
:GOOD DATA

BEsssc BEEQDR SGDDAT, SBODRT

;ORIVE CLERR COMMAND
;CAUSED AN ERROR
;GOOD DATA GIVES WHAT SHOULD

:BE THERE
IRECEIVED DATA GIVES WHAT WAS
,%mnnmcwno

; PC

:REG. RDDR.

:GOOD DATA

iRECEIVED DRT

8E8 SCQREGQDR , SGDDRT, SBDDAT

;RERD-IN COMMAND GAVE AN ERROR
:GOOD DATA HAS WHAT SHOULD BE THERE
;RECEIVED DATA MRS WHAT WAS

:RFTER COMMAND

:PC
56 a9
iRECEIVED DRTA

SERRPC REGRDR, SGDDRT, $SBDDAT
:0,0,0,0

;RHCS1 CONTENTS DURING
; COMMAND WRS IN ERROR

;RHDS1 CONTENTS DURING
:COMM ANS WAS IN ERROR

; UNLORD COMMAND GRVE AN ERROR
:G00D DATA GIVES WHAT SHOULD

EECEIVE DATA GIVES WHAT WAS
: THERE AFTER COMMAND

SEQ 0020
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wOOODODDD D
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QPO NOT U LW

R
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fUﬂHUG! nfuron
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0, RPO4-S-6 FCTNL CTLR!
10-NOV-77 11:27

P11

001456

001460
001462
001464

001466

co1isee

053374

067474
071542
072026

0S3s37

067474
071542
072026

053721
070131

071620
07e0s!

p54011

067474
071542
072026

MARCY1l 30C1046) 1
ERROR POINTER TRBLE

;GITE" ()
EM

;#ITEM 24

EM24

DHS
DTS
DFS

#1TEM 25

EM2S

DHS
0TS
DFS

2b
DHEb

DT26
DF 26

; #ITEM 27
EM27

DHS
DTS
DFS

; #1TEM 30

EM30
H30

DT30
OF 20

;#1TEM 3}
gEM31

-NOV-77

I0e

12:52 PAGE

2l

;OFFSET COMMAND CARUSED AN ERROR
;G000 DATA IS WHAT SHOULD BE THERE
;RECEIVED DRTR GIVES WHAT WAS THERE
;RAFTER AN OFFSET COMMAND

; RETURN TO CENTER LINE COMMAND
:CAUSED AN ERROR
:GO0D DATA GIVES WHAT SHOULD BE

: THERE
:RECEIVED DRTA GIVES WHRT WAS
: THERE AFTER COMMAND

;300 OFFSETS CAUSED AN ERROR

RHCS ]
: OF RHCS2
! CONT. OF RHOSI
o E R

o
Q
Z

- .4
K

(3
Q
Z
NN
‘9

HERDER AND DAT
HPR?PER REGISTER CHANGE

HE
TA GIVES WHRT
FTER COMMAND

;WRITE HERDER AND DATA
ggﬂNGED WRITE FROM BUFFER

HORD NO

GOOD DRTA

BQD DAT

SERRPC ERNORD SGDDART, SBODAT
i0,0,0,0

; RERD HERDER AND DATA CAUSED

SEG 0021



CZRJIBO
CZRJIIB.

RPO4/S,6 FCTNL CTLRI

P11

[pespes
wlﬂlﬂ
vl Y

8388 888
g

[
i
o

£

10-NOV-77 11:27

067474
071542
072026

os4s24

070330
071642
072061

OS4633
067474

071542
072026

0SS061

067474
071542
072026
0s5277
070330

071642
072061

0Sc354

MRCY11 30(1046)

DHS
DTS
DFS

;#ITEM 32
EM32

; #1TEM 33
EM33

DHS
DTS
DFS

; #ITEM 34
E

;#ITEM 35
EM3S

DHS
DTS
OFS

; #ITEM 36
EM

; #1TEM 37
EM37

10-NOV-?7
ERROR POINTER TRBLE

JOe

12:52 PRGE

22

IHPROPER REGISTER CHRNGE
00? DATA HAS WHAT SHOULD

BE HERE
:RECEIVED DATA GIVES WHART
:WAS THERE AFTER COMMAND

;WRITE HEADER RND DATA FOLLOWED
:BY A REQD HEARDER AND DATA
:CRUSED A READ/WRITE ERROR

gEgDGEﬂTR CARUSED IMPROPER REGISTER
:GOOD DATA GIVES WHAT SHOULD BE THERE
REgEIxED DATR GIVES WHAT WAS THERE AFTER

;RERD DATA INCORRECT

;WRITE DATR COMMAND CAUSED

: IMPROPER REGISTER CHANGE

:GOOD DATA GIVES WHAT SHOULD BE THERE
IRECEIVED DATA GIVES REGISTER
:CONTENTS RFTER WRITE DRTA

;WRITE DATA COMMAND CHARNGED
:WRITE FROM BUFFER

K COHHRND CARUSED AN

9 gggﬂ GIVES WHAT SHOULD
CEIVED DATA GIVES WHRT

; SEEK
' ERROR
; GOO
' BE
! RE

SEG O0ee



CZRJIBO, RPO4-S/6 FCTNL CTLRI

CZRI1B.A11

986
987 001610
388 00l6le
989 001614
930
991}

952
993
94
935
9%
997
998 001
999 00l6e2
1000 001
1001

1002
1003 001626

2RoRRE

LODNC N L WNN—O W
8
e
o
-

001630

0000000000
[ Y W Y

001640
001642
001644

RRRR
DD

001646

SHELRNE

0C1650
00iese
001654

Pt Bt Bt (ot Purm Pt et Bt o Pt Pt Pt int Pt (s Pt et et Pt s Pt Pt oot ot Pt e s P e s Pt s Pt s Pt et Pt
Ron
n
[N,V

0O0NO0O000000000

£ LWW
OO DN

10-NOV-77 11

067474
071542
072026

0s5s71

067474
Q71542
072026

0S6000

067474
071542
072026

0Seekl

067474
071542
072026

056537

070330
07le4e
072061

1:27

;#ITEM 42
E

s RITEM 43
E

MACYll 30(1046) _10-NOV-77
ERROR POINTER TRBLE

DHS
DTS
OFS

;iITEH 40

EMY0

DHS
DTS
DFS

;2ITEM 41
EM4L

DHS
DTS
DFS

M42

DHS
DTS
DFS

M43

;#ITEM 4y

KOe

12:52 PAGE

23

;WRS THERE RFTER SEEK COMMAND

!

ET
RECEIVE

;LOCKING OUT WRITES
*LOCK BUTTON CAUSED
{REGISTER CHAN

BY WRITE
IMPROPER

GE
GOO? DQTR GIVES WHAT SHOULD

; BE_THERE
RECEIVFD DATA GIVES WHAT
WAS THERE AFTER WRITES

NERE LOCKED OUT BY
TTON

;ARTTEMPTING TO WRITE WITH WRITE

:LOCKED OUT CRAUSED IMPROPER

:REGISTER CHANGE

GOOD DATA GIVES WHAT SHOULD

BE T

;WRITING WITH WRITE
:OUT CHANGED D

:GOOD DATR GV
;ON DISK BEFOR
iWRITE LOCK WA
:RECEIVED DATR
:READ BACK AFT
IWRITE LOCK WR

um Uﬂﬂﬂ“ﬂ

K DA

HERE
iRECEIVED DATA GIVES WHAT WAS
: THERE AFTER ATTEMPT

LOCKED
TR

TE WITH

SEG 0023



0

LO2

ZRIIBO. RPOM-/S/6 FCTNL CTLR1  MACY1l 30(1046) 10-NOV-7?7 12:52 PRGE 24 .
J1B.81} 10-NOV-77 11:27 ERROR POINTER TRBLE SEG 0024
001656 057101 EMYY :ENRBLING WRITES BY WRITE LOCK
:BUTTON CAUSED AN ERROR
:GOOD DATA GIVES WHAT SHOULD
;BE THER
;Rscsévs DATA GIVES WHAT WRS
: THE TER WRITE LOCK
:BUTTON ENARBLED WRITES
001660 067474 DHS :
001662 071542 075 :
001664 072026 OFS :

;#ITEM 45
EMYS : TRANSFERRING ON LAST BLOCK IE. CYLINDER
:410, SECTOR 21, TRACK 18
: CRUSED TMPROPER REGISTER

; C '3
;GOO? DATA GIVES WHAT SHOULD
; BE _THERE

‘RECEIVED DATA GIVES WHAT WAS
: THERE AFTER TRANSFER

001666 057373

A A N A P EE T L

0U1670 067474 DHS

001672 Q71542 DTS

001674 072026 DFS

; RITEM 46
001676 057667 EM46 ;DARTA READ FROM LRARST
:BLOCK IE. CYLINDER 410

063 ;SECTOR 21, TRACK 18 IS IN
870 ; ERROR
071 001700 070330 DH30
072 001702 071642 DT30
8;3 001704 072061 DF 30
075 ; RITEM 47
076 00170& 060002 EM4?7 ; TRANSFERRING FROM NONEXISTANT
Gz7 ;SECTOR CRUSED IMPROPER
g78 ;REGISTER CHAN
079 ;0009 DATA GIVES WHAT SHOULD
g8g ; BE THERE
g8l ;RECEIVED DRTR _GIVES WHAT WRS
082 ; THERE AFTER ATTEMPTED
083 ; TRANSFER
084 001710 067474 DHS
08s 0Gl7i2 071542 DTS
ggg 001714 (072026 DFS
oes ; #ITEM S0
089 001716 060264 EMSO : TRANSFERRING FROM NONEXISTANT
030 ; SECTOR CAUSED DATRA ERROR
031 ; GOOD DATA GIVES WHAT
092 ; SHOULD BE IN BUFFER
093 ;RECEIVED DATA GIVES WHRT WAS
094 ; IN BUFFER RFTER TRANSFER
09Ss 001720 070330 DH30
0% 001722 071642 D730
097 001724 0720¢e!l DF 30



MO2

CZRJIBO, RPO4/S/6 FCTNL CTLR1  MACYLl 30(1046) 10-NOV-?7 12:52 PRGE 25

CZRJIIB.P11 10-NOV-77 11:27 ERROR POINTER TABLE SEQ 002S
099 ;#ITEM 51
001726 060S03 EMS1 va NG LLeanTFHNCLégN CRUSED
ooo SSTR E?VE HHST SHSULD BE
vV TA GIVES REGISTER
SSNEENFE 2?159 ILLEGQL UNCTION
001730 070444 DHS1
[G80p bRt
ILLEGRL FUNCTION
001732 071656 BTEL aERRPC RBGROR ,SGODAT, SBDOAT, ILLEGL
001734 072066 FS1 ]
;lITEH Se
X M52 DATA ON NO STANT
001736 060750 £ ss T aTa N "ggos
‘REGISTER CHANGE
; gogﬂgszn GIVES WHAT SHOULD
Rscexvzo DATA GIVES WHAT
? ”ER§ AFTER ATTEMPTED
un TE ORTA
001740 067474 DHS
001742 071542 075
001744 072026 OF§

. #ITEM
s #ITE Sgnsa sREAD HERDER AND DATA AFTER

00i74% Obl2es
R SERRCH CRUSED AN ERROR

B FiE ok

. #ITEM S
001756 061313 EMSHY nrrsnprso opengrxonsgéra
e RSPeR R_REGISTER CHANGE
og TR S LHAT SHOULD

RECEIVED DATA GIVES WHAT WAS
' THERE RFTER OPERATION

001760 D67474 DHS

001762 071542 DTS

001764 072026 DFS

001766 061560 S #ITER SEes JREADING WITH EXPECTED

! RS GERAL Gl ERROR CAJSED

R B58 SF & ESR =538 YRR 2B BINF R YU LB o0 00 T e 028 IPREo—8

Lo AL

RECEIVEO DRTR GIVES WHAT

Loy T e e e e il l e Y S S ey e e e e S S ey S Y "Dy SOy WY Wi W WOy Uy Ny WY Uy WY WY Sy Sy Vi Wiy Y Wy Uy WPy Wy Uy WDy Wiy W Wy Wy ey
[y e o e O e e e e Y o ey e O Y o ey e ] Y VY WPy Ny Y Wy WY W WY WY W Y WY Wy Wy G W Uy WY WP Uy Wy WY WY Sy WY Wy Wy W

n
(V]

¥
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CZRJIBO, RPOM/S.6 FCTNL CTLR! MACY1I 30(1046) 10-NOV-?7 12:52 PRGE 26
CZRIIB. P11 10-NOV-77 11:27 ERROR POINTER TRBLE SEG 0026
1154 :WAS THERE AFTER OPERATION
1155 001770 067474 DHS
1156 001772 071542 0TS
1152 001774 072026 OFS
1158
1159 . #ITEM Sb
1160 001776 062046 EMSE :DATA RERD WITH AN EXPECTED
1161 : ADDRESS OVERFLOW ERROR IS
1162 : INCORRECT
1163 ‘WORD NO 1 TO 260 SHOULD
11649 :BE RERD
1165 :WORD NOS 261 TO 266 SHOULD
1166 INOT CHANGE DUE TO RERD
1167 002000 070330 DH30
1168 002002 071642 DT30
1193 002004 072061 DF30
1171 ;%ITEM 57
1172 002006 062256 EMS? :ATTEMPTING DATA COMMAND
1173 :WITH WRONG FORMAT BIT CRUSED
1174 : IMPROPER REGISTER CHANGE
1175 cooo TA GIVES WHAT SHOULD BE
1176 THERE
1177 Recsxveo DATA GIVES WHAT WAS
1178 AFTER ATTEMPTED DATA
1179 : TRANSFER
1180 002010 067474 DHS
1181 002012 071542 DTS
{igg 002014 072026 OFS
1184 s #ITEM 60
1185 002016 062550 EM&0 :ATTEMPTING TO MODIFY REGISTER
1186 :DURING AN OPERATION CRUSED
1187 : IMPROPER REGISTER CHANGE
1188 :GOOD DATA GIVES WHAT SHOULD
1189 ;EE THERS
1190 'RECEIVED DATA GIVES WHAT WARS
1191 S THE QFTER OFERATION
1192 }WAS COMPLETE
1193 002020 070603 DHEO0 :PC
1194 'REG. RODDR.
1195 :GOOD DATR
1196 :RECEIVED DATR
1197 : MODF ING REGISTER
1198 002022 071674 DT60 : SERRPC , REGADR, SGDDAT, SBDDAT, SBDADR
iégg 002024 072074 OFE0 :0,0,0,0,0
1201 :%ITEM 61
1202 002026 06316l EMBIL ;osvrcs NOT AVAILBLE BEFORE COMMAND WAS TO BE GIVEN
1203 002030 070740 DHE 1 i P
1204 TEST NO.
1205 'PC_OF JSR
1206 "RHCS] CONTENT
1207 002032 071712 DT61 *SERRPC, STSTNM, PCJSR $BDADR
iggg 002034 072102 OF61 :0,0,0,0
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RPO%4/S/6 FCTN_L, CTLRI MACY11l 30(}046) 10-NOV-77_ 12:S2 PRGE 27

0
P11 10-NOV-77 11: ERROR POINTER TARBLE SEG 0027
RITEM b2
002036 063242 EM62 :RHDS1 HAS STATUS BITS STUCK AT ONE
002040 071033 DHE2  PC
STEST NO.
:PC_OF JSR
:RHDS1 CONTENTS
002042 071724 D762 : SERRPC , STSTNM, PCI5R, SBORDR
002044 072106 OF62 :0,0,0,0
002046 063323 s #ITEN 6gnsa :RHDS1 CONTENTS DURING
:COMMAND WARS IN ERROR
0020S0 067474 DHS
002052 071542 075
002054 072026 DFS
0020S6 063377 PITER By . RECALIBRATE COMMAND CAUSED
‘ L
: IMPROPER REGISTER CHANGE .
cggggonrn GCIVES WHAT SHCULD BE
'RECEIVED DATA GIVES WHAT WAS THERE
{AFTER COMMAND
002060 067474 DHS
002062 071542 075
002064 072026 OFS
;IITEHBE
002066 063616 EMBS ;INTERRUPT FAILING
002070 071126 OHBS ; PC
STEST NO
'CONTENTS OF RHCSI
'CONTENTS OF RHAS
:CONTENTS OF RHDSI
002072 071736 DT6S ' $ERRPC, TSTNM, CST, ns DS1
002074 072112 OF 65 :0,0,0,0,0
: e TEMBE
002076 063640 EMBE HERDER AND DATA COMMAND
FOR Hsno SELECTION TEST
*CAUSED AN ERROR
"RHDOST GIVES WHAT TRACK
‘WAS BEING WRITTEN ON CYLINDER O
:SECTOR O
002100 071251 DHEE :PC
'RHDST
; RHER]
s RHERZ
*RHER3
RHCS1
:RHCS2
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002120
00ciz22
00cl24

002126

002130

002132
002134

002136

10-NOV-77 11:27

002102 0717S¢
002104

002106

G72117
Oe4032

070330
071642
072061

064322

070330
071642
072061

064530

067474

071542
072026

065273

067474
071542
30720ck

06Secl
070330

071e42
0720€1

MACY11l 30(1046)

D766

OFbb
;lITEHﬁ?

EME7

s #ITEM?70

m QOO0
X M-I

DHS

0TS

DFS
;2#ITEM 74
EM7Y

DHS
DTS
DFS

;lITEH 73
EM?3

DH30
DT30
DF 30

10-NOV-?27
ERROR POINTER TRBLE

CO3

12:52 PRARGE 28

senapc DST,ERL,ER2,ER3,CS1,CS2
.0,6,0,0,0

5 DATA ERROR
H? LEC ON TEST
FIRS WORDS GIVE HEROER
5T o o et
WORDS GIVE
THE TRQCK NUMBER IN
;BITS 4,5,6,7,8

;FORCING OPI CAUSED IMPROPER REGISTER

500 5%

;G D DRTA GIVES WHAT SHOULD
;BE THERE

R;C VED DATA GIVES WHAT WARS
EE AFTER 3 INDEX PULSES

gg;vegEQSOR SGDDAT, SBDDART

HHng U?ING UNIBUS B8
CAUSED IMPROPER REGISTER

CHRNGE
GOOD DATA GIVES WHAT SHOULD BE THERE
ggggéﬁgo DATF GIVES WHAT WAS THERE RFTER

SEG 0cee
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NN
~N

#1

002156

002200
002204

002206
002210
0pezcle
002214

002216
002220

002222
002224

002226
002230

RPO4/S.6 FCTN
1 10-NOV-?

065273

067474
071542
072026

065537

070330
g7leM2
072061

06Sb4e

067474
071542
0720286

066077
071347
071772
g7el12e?

0eb3ce
067474

071542
C72C26

06E404
070131

Ny CTLRY

MRCYLL 38( 046) 10-NOV-?77

RROR POINTER TRBLE

;IITEH V]

EM?4

DHS
DTS
DFS

;#ITEM 75

EM7S

DH30
D730
OF 30

;*1TEM 76

EM?76

DHS
DTS
DFS

:#ITEM 77
EM77

DH?7

D177
DF?77

; #ITEM 100
EM100

DHS

DTS

DFS
;#ITEM 101

EMIO

DH26

12:52 PAGE

B
CRUSEC
?RN

GE
SHOULD BE THERE
IVES REGISTER

ITE DATA

ING UNIBUS B
TA COMMAND CHANGED
OM BUFFER

EELEL
DX
40—
——r
mmm
nMoCc
oD

SERRENT CYLINDER DOES NOT REFLECT DESIRED 'RHCC’

;PC OF JSR
REGISTER RDORESS
: GOOD DATA

:BAD DATA
: SERRPC , PCISR, REGADR, SGDDA T, $BDDAT
,0.0,0.0.0

; ERROR AFTER RDDRESS PLUG CHANGE

;PC

;REGISTER RDDRESS

; GOOD DRTR

RECEIVED DATA

8E8RSC°REGQDR $GDDRT, SBODRT

;UNIT DID NOT GO OFFLINE WHEN RDDR
sEUG WAS REMOVED

:CONT OF RHCSI
:CONT OF RHCS2

SEG 0Ce9
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Bl
002232
002234

002236
002240

00ce4e
002244

002246
002250

002252
002254

002256
002260

002262
002264

071620
0720581

Dbb46b
070131

071620
072081

06654S
070131

071620
072081

066631
070131

MARCY1l 30(1046) 10-NOV-?7
ERROR POINTER TRBLE

DTce
DF 26

; #ITEM 102
EM102

DHeb

DT26
DF 26

;#ITEM 103
EML03

DH2b

DT26
DF 26

;#ITEM 104
EMIOY

DH26

D726
DF 26

EQJ

12:52 PRGE

30

; CONT
: CONT
:CONT

HER
SERRPC -

;UNIT
: ADDR

:PC
: CONT
CONT

CONT

QF RHDSI

OF RHERZ

OF RH
0,0

0,8,0

DID NOT COME BACK ONLINE WHEN

3
cse,Ds1

,ER2,ER3

PLUG WRS REPLACED

:CONT OF 3
: SERRPC csx ¢S2,DS1,ER2, ER3
,o.o,o,b,o,b,a

NT

'
l
O
!
!

OOOOOHM
2

OF RHCSI
T OF RHCSZ
T OF RHOSI
T OF RHERZ

,o,o,o,o,o.b,o

;REGISTER CONTENTS INCORRECT AFTER A
DéﬂGNOSTIC SEEK

-
:CONT
;CONT
; CONT
CONT
: CONT

OF RHCS1
Of RHCSe
Of RHDS!
OF RHERZ
OF RHER3

GISTER CONTENTS INCORRECT BEFORE R
AGNOSTIC SEEK

RHER3
SERRPC cs1,CSe,DS1,ER2,ER3

: $ERRPC,CS1,CS2,0S1,ER2,ER3
,0,0.0,0.0,0,0

SEG 0030
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0, RPON-5.6 FCTNL
Pl 10-NOV-77

002266 000254

000001
000002
000004
000010
000020
000040
000100

C
1

TLR
l:2

1
7

FO3

MACY11l 30C1046) _10-NOV-77
ERROR POINTER TABLE

; #RH11 REGISTERS

RPVEC: 2SS4

; #WOR
: #ERC

Io

ER (RHBR)

; ®CONTROL AND STRTUS REGISTER 2

Usl= 1
use= 2
UsSys= Y
BAI= 10
UNIB= 20
CLR= 40
IR= 100
OR= 200
MPE= 400
MXF = 1000
PGE= 2000
NEM= 4000
NED= 10000
UPE = 20000
WCE= 40000
DLT= 100000

. ¥DATA BUFFER REGISTER (RHDB)
‘#EACH BIT IS CAL

12:52 PRAGE 3l

;RPO4 VECTOR RDORESS

S REGIST
S CALLED BY BIT NUMBER

(RHCS2)
;UNIT SELECT (BIT %0)

UNTT SELECT (BIT 81

'UNTT €T (BIT 82)

! BUS €5 INCREMENT INHIBIT (BIT #3)
UNTBUS B OC L0 (BIT w4)

'CLEAR (BIT #§)

'INPUT READY (BIT 86)

T e 12T aAoR (BIT #8)

;nlsssg 3RANCILR ERROR (BIT £9)

'p ERROR (BT #10)

'NON EXISTANT MEMORY (BIT #11)

'NON EXTSTANT DRIVE (BIT. #12)

'UNIBUS PARITY ERROR (BIT #13)

'WRITE CHECK ERROR (BIT #14)

'DATA LATE (BIT #15)

IS
LED BY BIT NUMBER

SEG 0031
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0. RPOM/S-6 FCTNL CTLRI  MACYIl 30(1046) 10-NOV-77 12:52 PRARGE 32
A1 10-NOV-77 11:27 ERROR POINTER TARBLE SEG 0032
: #RPO4 REGISTERS
: #CONTROL AND STATUS 1 REGISTER. (#00)
000001 GO= 1 ;GO (B]T #0)
000100 IE= 100 s INTE T ENRBLE (BIT #6)
000200 RDY= 200 :RERDY (BIT #7)
000400 R1b= 400 :HIGH ORDER UNIBUS BITS (BIT #8)
001000 A1?7= 1000 :HIGH ORDER UNIBUS BITS (BIT #9)
002000 PSEL= 2000 : PORY gskscr (BIT #{0)
004000 DVA= 4000 ‘DEVICE AVAILABLE (BIT #11) x
020000 MCPE= 20000 :MASSBUSS PARITY ERROR (BIT #13)
040000 TRE= 40000 : TRANSFER ERROR (BIT #14)
100000 SC= 106000 :SPECIAL CONDITION (BIT #15)
. #STATUS REGISTER (RHDS1) (#01)
000001 DFFS= | :DRIVE FORWARD S"/SEC. (BIT_ 80)
000002 DFF20= 2 :DRIVE FORWARD 20"/SEC. (BIT 81)
000004 DIGB= & :DRIVE TO INNER GAVRD BAND (BIT #2)
000010 GRV= 10 GO gs (E T #3)
000020 DLe4= 20 :OIFFERENCE LESS THAN B4 (BIT a4)
00C040 DEl= 40 :DIFFERE QUALS | (BIT #5)
000100 VV= 100 :VOLUME VALID (BIT #6)
000200 DRY= 200 :DR] ggg Y (BIT #7)
000400 DPR= 400 DRI NT (?IT %8)
001000 PROG= 1000 p (BIT #9)
002000 LBT= 000 :LAST SEC TSQNSFERRED (BIT %10}
004000 WRL= 4000 ‘WRITE LOCK (BIT #11)
010000 MOL = 10000 :MEDIUM ON-LINE (BIT s12)
020000 PIP= 20000 :POSITIONING OPERATION IN PROGRESS (BIT #13)
040000 ERR= 40000 :COMPOSIT ERROR. (BIT #14)
100000 ATA= 100000 SATTENTION ACTIVE (BIT #15)
. #ERROR REGISTER #01 (RHER!1) (802)
000001 fLF= 1 s JLLEGAL F T%ON (BIT #0)
000002 ILR= :ILLEGAL REGISTER (BIT #l)
000004 RMR= 4 :REGISTER MODIFICARTION REFUSED (BIT #2,
000010 PAR= 10 IPARITY Enaon (BIT #3)
000020 FER= 20 :FORMAT ERROR (BIT #%)
000040 WCF = 40 ‘WRITE CLOCK FRIL (BIT #S5)
000100 ECH= 100 'ECC ERROR (BIT #6)
000200 HCE = 00 : READER conpngsosnnon (BIT #7)
000400 HCRC= 400 :HERDER CRC E (BIT #8)
001000 ROE = 1000 ;aoons§g RFLOW sgnon (BIT #9)
002000 IRE= 2000 : INV S ERROR (BIT #10)
004000 WLE= 4000 SWRIT %OCK ERROR (BIT #ll)
010000 DTE= 10000 : DRI IMING ERROR (BIT 812}
020000 OPI= 20000 : OPERATION rnconp%sre (BIT #13)
040000 UNS= 40000 ‘DRIVE UNSARFE (BIT #i4)
100000 OCK= 100000 ‘DATA CHECK ERROR (BIT 15)

; #MRINTAINABILITY REGISTER (RHMR)(#03)
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10-NOV-77 11:27
000001
000002
3888 Y0
000020

000040
001000

000001
000002

000100
0co200

00
002000
004000
BA5838

040000
100000

000001
00o0oce

MACYLl 30(1046)

10-NOV-77

ERROR POINTER TRBLE

DMD= 1 ;DIAGINOSTIC MODE (BIT #0)
HCLKE 2 EHQI:TSINRGILIT;.CLOC§ §B§¥
e A DR Gl
MRD= 20 sMAINTRINARBILITY READ (BIT
MWR= 40 s MA NTR*“SS}L}TY KRITE (?IT
DYSY= 1000 {MAINTA LITY SYNC DETEC
: #ATTENTION SUMMARY PSEUDO-REGISTER (RHAS) (8s04)

ATO= 1 ;8EV CE O (BIT 80)

ATl= :DEVICE 1 (BIT #])

RTBf EDEVICE e (BI} lg;
ok BYE § i

ﬂISf ; v EE s EBI; :5;

AT3= 508 iBEVICE 8 (BIT %)

: #DESIRED SECTOR/TRACK RDDRESS REGISTER (RHDST) (#l)

;#ERCH BIT IS CALLED 8Y BIT NUMBER

AL EBIT 1s ERICEE oY BT NUMBER
. #LOOK-RHEAD REGISTER (RHLA) (807)

X7z A TEXTENZION & (BT &1)
EXT4=_ Y E Engi 3 (EIT :2)
BXT5B= B g d (BT &4
EX730= 40 EXTENSION 5 (BIT #5) .
8eds  AQ8  3EE 108 QUNT FIELR © (BH
SC9=- 400 SEC¥0R COUN; EIEtD g EBI;
2482 ARRR :2pETOR KOUNT FIELR 3 (Bl
TRK 1= 4000 ;TRACK FIELD 1 (BIT #11)
TRka: 38888  TRACK EIELR 5 (RIT 418)
TRk20= 100000 TRACK FIELD 4 (RIT 4B
; #ERROR REGISTER s2 (RHERZ2) (#10)

WCU= 1 :WRITE CURRENT UNSAFE (BIT
CSF= 2 CURRENT SINK FRILURE «BIT

12:52 PAGE 33

"3)

(BIT 89,

TR Nen
Bmmw

8l

SEQ 0032
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12:52 PRGE

(#11)

34

;WRITE SELECT UNSRFE (BIT s2)
; CURRENT SWITCH UNSAFE (BIT 83)

:HOTOR NCE ERROR  (BIT wi)
: TRaNe 1T TECTOR FAILURE (BIT 85)

: E (BIT #6)

;FR}L E ENRBLED (BIT #7)

; WRIT )Y UNSAFE (BIT #8)

;MULT HEAD SELECT (BIT #9)

;NO H LECTION (BIT #10)

; INDEX R _(BIT #11)

; JOVOLT UNSAFE (BIT_s12)

; PLO UNSRFE (BIT #13)

; ACUNSAFE (BIT #15)

;OFFSET 25 MICRO INCHES (BIT #0)

;OFFSET SO MICRO INCHES (BIT s1)

;OFFSEY 100 MICRO INCHES (BIT %2)

;OFFSET 200 MICRO INCHES (BIT #3)
OFFSET 400 MICRO INCHES (BIT #4)

;OFFSET 800 MICRO INCHES (BIT #5S)

;OFFSET NEGATIVE (REVERSE) (BIT 85)

;HERDER COMPRRE INMIBIT (BIT #810)

;ERROR _CORRECTION CODE INMIBIT (BIT i1}

; FORMAT BIT (BIT sl2

; ®DESIRED CYLINDER RADDRESS (RHCR) (al2)
;#EACH BIT IS CALLED BY BIT NUMBER.

; #®CURRENT CYL INDER RDDRESS (RHCC)

(813)

; #EACH BIT IS CALLED BY BIT NUMBER

; #SERIAL NUMBER REGISTER (RHSN) (814)

0, RPOM-/5/6 FCTNL CTLR1I  MACY1l 30(éoqs) 10-NOov-?7?
P11 10-NOV-77 11:27 ERROR POINTER TRBLE
000004 WSU= Y
000010 CSu= 10
000020 MSE = 20
00004 TDF = 40
000100 TUF= 100
000200 FEN= 200
0004 WRU= 400
001000 MHS= 1000
002000 NHS= 2000
004000 IXE= 4000
010000 vU30= 10000
020000 PLU= 20000
100000 ACU= 100000
: #OFFSET REGISTER (RHOF)
000001 OF25= |
000002 OFS0= 2
000004 OF100= 4
000010 0F200= 10
000020 QF400= 20
000040 0F800= 4O
000200 OFREV= 200
002000 HCI= 2000
004000 ECI= 4000
010000 FMT22= 10000
:#EACH IS CALLED 8Y BIT NUMBER
: #ERROR REGISTER 803 (RHER3)
000001 PSU= 1
0000 VUF = 2
000010 UWR= 10
000020 PRE = 20
000040 ACL= 40
000100 OCL= 100
020000 ACE= 20000
040000 SKI= 40000

(#1S)

; PACK SPEED UNSAFE (BIT #0)

; VELOCITY UNSAFE (BIT #1)

s ANY UNSAFE EXCEPT RERD/WRITE (BIT #83)
;DISK PACK ROTATION ERROR (BIT s4)

;RC LOW (BIT #S)

;OC LOW (BIT #6)

; ADDRESS CHANGE ERROR :?

T #l3)
:SEEK INCOMPLETE (BIT )

I
y

StEQ 0034
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100000
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1
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MACYL1l 30(1046) 10-NOV-?7 12:52 PRGE 35
ERROR POINTER TRBLE
OCyL= 100000 ; OFF CYLINDER (BIT #15)

;#ECC POSITION REGISTER (RHEC1) (%16)
;#EACH BIT IS CALLED BY BIT NUMBER

:#ECC PATTERN REGISTER (RHEC2) (#17)
; #EACH BIT IS CALLED BY BIT NUMBER

SEQ 003S
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0, RPO4/S/& FCTNL CTLRI MACY11l 30(1046) 10-NOV-77 12:52 PAGE 3b
A1l 10-NOV=-77 11:27 REGISTER RDDRESSES SEG 0036
.SBTTL. REGISTER ADDRESSES
; #RPO4/5/6 DISK 1/0 REGISTER LOCATED IN THE RH11 CONTROLLER
002270 176722 RHDB: 176722 ; DATA gUFF;R
002272 176702 RHWC: 176702 ; WORD COUN
002274 176704 RHBRA: 176704 ; BUS _RDDRESS
002276 176710 RMCS2: 176710 ; CONTROL AND STATUS 2
: 8RPO4/S/6 DISK 1/0 REGISTERS LOCATED IN THE DEVICE CONTROL LOGIC (DCL)
002 176700 RHCS1: 176700 ; CONTROL AND STATUS 1
002302 176714 RHERL1: 176714 ;ERROR 81
002304 176706 RHDST: 176706 s DESIRED SECTOR/TRACK RDDRESS
002306 176740 RHER2: 176740 ; ERROR _#2
002310 176732 RHOF : 176732 ;OFFSET
002312 176734 RHCR: 176734 ;DSSIRED CYLINDER RDDRESS
002314 176742 RHER3: 176742 ;ERROR 83
002316 176716 RHAS: 176716 ;ATTENTION SUMMARY
002320 176724 RHMR : 176724 ;HﬂiﬂTQ%Nﬂ?ﬁngY
002322 176712 RHDS1: 176712 ;ORIVE STA
002324 176726 RMOT: 176726 ;DRIVE TYPE
002326 176730 RHSN: 176730 ; SERIAL NUMBER
002330 176744 RHECl: 17€&744 ;ECC POSITION
002332 176746 RHEC2: 176746 ;ECC PATTERN
002334 176736 RHCC: 176736 ; CURRENT CYL INDER ADDRESS
002336 176720 RHLA: 176720 ; LOOK-RHERD
: #ADDITIONRL I/0 REGISTERS LOCRTED IN THE RH70 CONTROLLER LOGIC
002340 176750 RHBRE: 176750 ;BUS RDDRESS EXTENSION REGISTER
002342 176752 RHCS3: 176752 ; CONTROL AND STATUS REGISTER #3
; #P-CLOCK (KW11-P) 1/0 REGISTERS
002344 172540 PCLCSR: 172540 ;CONTROL AND STATUS REGISTER
002346 172542 PCLBUF : 172542 ; COUNT SET BUFFER
002350 172544 PCLCTR: 172544 ; COUNTER



CZRJIBD RPO4.5-6 FCTNL CTLR]

CZRIIB.P11 10-NOV-77 11:27

1693
1694
1695
1696

002352 000000
000000

002356 000000
002360 000000

Q05372 000a0
008%;: 000000

:

002400
002402 000000

002404

002406 000000
002410 000000
002412 000000
002414 000000
002416 000000
002420 000000

NNNNNNNNNNNYN ~
wmmmmm?mmmgv—v—v—-—»v—»w»w§§8§§§338ﬂ$$$
(@ ¥elo JRNT/ o WO NTNLW—0O ~ wm-—&nmw

LO3

MACY1l 33(104&) 10-NOV~77 12:52 PRGE 37

EGISTER RDDRESSES

s #THE FOLLOWING LOCRTIONS ARE RESERVED FOR REGISTER SNAPSHOTS
:#ANY TIME THERE IS AN ERROR ALL THESE WILL BE FILLED

; #ONLY SOME MAY BE PR NTED BUT ALL WILL FiLLED TRUE
S#FOR THE TIME JUST AFTER THE "ERROR™ ERRUR COMMAND

s #THIS RSSUMES THAT A REGISTER SNAPSHOT HAS BEEN TAKEN WHICH IS NOT
: #ALWAYS THE CASE - IF GUESTIONABLE CONTENTS APPERR IN THE REGISTER
.paxnroy CHECK THE INLINE TEST CODE TO SEE IF THE REGISTER SNAPSHOT
: sREFLECTS tHE CURRENT STATE OF THE MACHINE

DB: 0 :DATA BUFFER

WC: 0 WORD CCUNT

BA: 0 :BUS RDDRESS

cse: 0 :CONTROL AND STATUS 2

CSi: 0 ,CONTROL AND STATUS 1

ER]: 0 ‘ERROR 8

DST: 0 ,oesxneo SECTOR/TRACK RDDRESS

ER2: 0 ;ERROR 22

OF : 0 :OFFSET

CA: 0 'DESIRED CYLINDER ADDRESS

ER3: 0 :ERROR 83

RS: 0 SATTENTION SUMMARY

MR: 0 sMAINTAINABILITY

DS1: 0 :DRIVE STATUS

OT: 0 :DRIVE TYPE

SN: 0 :SERIAL NUMBER

ECi: 0 :ECC POSITION

ECe: 0 :ECC PATTERN

CC: 0 : CURRENT CYLINDER RDCRESS

LA: 0 : LOOK ~AHERD

SEG 0037
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0, RPON/S/6 FCTNL CTLR1  MACY1l 30(1046) 10-NOV-77 12:S2 PRGE 38
Pl 10-NOV-77 11:27 REGISTER ADDRESSES SEG 0038

; 8FUNCTION EQUATES

) ; #TRBLE OF FUNCTIONS FOR RHCS1 THEN “GO™ BIT HRS TO BE SET
NOPERA: NO an;gﬁo
UN.&D: g BY)

I: Recm.xamrz
'BQQESSELEggghBPORT OPERATION)

1T c K

 ORTTE CHECK DATA

6
WR T ég K HERDER AND DATA
i S

e 1F o [HEROER AND DATA (FORMAT)
R .
000072 ggzcon REQS HEROER AND DATA
TC:
R38R REREIS: {¢ gerﬁﬁnrs ”EnqgﬂLINi
002460 000022 PKACK: 22 ! PACK ACKNOWLEDGE
305qeS  3990eD ILLEGL: -WORD O conpu%eo ILLEGAL FUNCTION
. #DATA BUFFERS FOR READ/WRITE
002470 000422 WRFROM: .BLKW  279. .WRITE FROM THIS BUFFER
003534 0004SS REINTO: .BLKW 274, 'READ INTO THIS BUFFER



NO3

CZRJIBO, RPOM-S/6 FCTNL CTLR1  MACY!1l 30(1046) 10-NOV-?7 12:52 PRGE 39

C2RIIB. P11 10-NOV-77 11:27 REGISTER ADDRESSES SEQ 0039
1764
1765
i;gg ; ®RESERVED CORE LOCATIONS
1768 004600 000000 REGADR: 0 sSAVE REGISTER RDDRESS MERE
1769 004602 000000 ERWORD: 0 :SAVE ERROR WORD NUMBER HERE
1770 004604 (00000 YSTNM: O : TEST NUMBER
1771 004606 000000 RPYVEC: O : CONTAINS ADDRESS OF LOCATION
1772 :WHERE AN RPOY INTERRUPT IS TQO VECTOR TO
1773 : THIS MUST BE MOVED INTO 'RPVEC’ TO BE
i;;g sEFFECTIVE.
i;;g 004610 000000 OFSTVL: O :OFFSET VALUE USED IN OFFSET TEST
1778
1779 004612 000024 SAVERE: .BLKW  20. :BLOCK TO SAVE REGISTERS FOR PRETEST
1780 Hnnounﬁs R-GISTER SNAPSHOTS - THESE
1781 ARE USUAL.Y THEN CHANGED TO REFLECT
1782 sxpecrso CONNITIONS ARFTER THE TEST
1783 (004662 000000 FINALAR: O OK AHE.XD REGISTER RT END OF OPERATION
i;gg 004664 (000000 FINARCC: O sav CURRENT CYLINDER REGISTER AT END OF OPERATION
1786
1787 ; #TABLE FOR ATTENTION BITS
{;gg S #RTTENTION TRABLE
1790 004666 001 002 JOM ATABLE: .BYTE 1,2,4,10,20,40,100,200
1791 004671 010 020 G40
i;gg 004674 100 200
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RPOM S & FCTNC CTLR!I  MACY!l 30(104%) 10-NOV-77 12:62 PRGE 40
A1} 10-NOV-T7 [1:2? REGISTER RODRESSES SEG DONG
;#FLAGS AND INTERNAL PROGRAM CONTROL WORDS
6 000010 UNITS: .BLKW 8. TH IS FIL KITH -1
wgwxs 000000 UNIT: . WORD 0 §$ & #Eg
004720 000000 NOUNIT: .WORD O Pﬂ:gsn
8 05 P T anc UNIT UNDER TEST
004722 000000 NUNIT: _WORD O T RHIN IF THERE ARE MORE
004724 DO00O0 NOPUSH: O % m or THE OPERATOR
at E NT TS§ W] L PERF ORMED
726 000000 SELECT: .WORD O E UNI BE SELECTED
730 000000 UNITSL: .WORD O tu
004732 000000 uBuSB: O .rr zsno unIBus PRESENT
:IF ONES NO UNIBUS B
004734 DOO00O ERFLGS: O :ERROR FLAG
004736 000000 FIRST: O :IF 2ERO WILL TYPE HERDER
:IF ONES WILL NOT TYPE HEADER
004740 000000 ATTENT: O :ATTENTION BIT FOR PRESENT UNIT
004742 000000 TOTALAT: O :TOTAL ATTENTION BITS
DON744 DOCO00 RPOE: O : RPO6 oevaggqrvps FLAG LOCATION
004746 000000 RPGS: O : MEMORE X DEVICE TYPE FLAG
004750 DOO0OC RH70: O SIF = |, PROGRAM IS RUNNING ON RWPOY SYSTEM
:IF = 0, PROGRAM IS RUNNING ON RJPOM
004752 000000 INUNIT: O SINITIRC UNIT NO. - USED DURING
*CHECKING ALL RODRESS PLUG RDDRESSES
0047S4 000000 TMPO: .WORD O : TEMP STORAGE
004756 000000 TMPl: .WORD O
00476C 000000 TMP4: .WORD O : TEMP STORAGE
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PAGE 41
7?7 12:52
10-NOV=7

FCTNL

RPOY4/5/6

CZRJ1IBO

SEQ 004l
: 27 CODE %4
y 10-NOV-77 11:2 -59¥¥t #3DIRGNOSTIC
18.P11 .58
CZRJ BT e
1832 .SBTTL ; JUMP QVER OPERATOR
}333 ._éea.N?PUSH ;D0 NOT SELE -
: MOV LEC 17 YT

i§§§ 24o0f 004724 BEGINI: SR GISELECT iB6-NGT JUMP OVER AN
i I7 TOR

737 726 : MOV USH L eI Ly OPERA
1839 738 BhEad 604 726 BEGIN2: MOV %23? ;00 NOT SELE Oy ANy AL CRLN
830 QO3S 122777 OOM LECT O TR e r Y TONOYES
ieﬂl §§§§2§ 86§E§7 66472“ BEGIN: gfs a:ﬁSPUSH ?NTE
1 ©CL
B B e o
1ous  B8EB1 003C37  00M
ie*g posote STRRT:  geser SOR STATUS T0 O
18 PROCES
1948 00S022 0005 ?Sgp gg? ERRUPTS
1323 00sg22 00 .y .200 a.yggPVEc+2 ?Exs xstSR :?EgkzxéETROUTINE
1851 76 MOV RPY + H NTERRUP
=2 gy o s AR A —
2 B e B o JunaE e Ty 60
1
1856 882529 81 ;10 PC,38STKINT BSNIHIE é o YHROUQH
1828 002230 015 I8 aotxnsT 4 ADER ST 7
1929 737 D4EEE2 ERe NG
&1 ooszy Q73 6073 % S

1001 18:
18c3 §§§§§§ 313 006110 s: NOT GIVE HERDER
182; Y4 -1,38FIRS ' NG RH70
1867 00531 NOL: MOV -1 00K T0 SEE IEKLI’EI“E"TRH-;U
iggg 77777 004736 S 12 . ISWR *IF SW12 = 1, CU IS AN
‘97? 006110 012737 1 RH70CK : ggg 5iu ;“70 18 sate -
187 172764 sl,3s SYSTEM
1872 010000 MOV -P) ON T B’
iggg 808155 2737 000001 004750 ﬁsx“ P“g$°°K 280,70, T ' 1InE 1 .
1 186 01273 .*{? 4 INTERAUP T THne 2
1876 006156 i #1F 50 RPOY ] TRAPS GO _TQ 'MAI
1877 ; nnx RPOM IN q
1878 3 {2 ADDED LATE
166 * 1s 10 BE_AOOED
1867 AN NEXT LAREanD NoP REE CUSED
1881 AND TRE JUHCLOCK WILL
1803 :FOR NOW NO
1654
1886
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CZRJIBO, RPO4/S/6 FCTNL CTLRI MACY11l 30(1046) 10-NOV-77 12:52_ _PRGE 4¢

CZRIIB.PI11 10-NOV-77 11:27 GET VALUE FOR SOFTWRRE SWITCH REGISTER SEG 0042
1887
iggg . MOV 381S,38ERRVEC  ;SET TIME-OUT VECTOR
{gg? : ggg RTIE ; ;00 NOT USE CLOCK
1892 : TST J8PCLCSR :REFERENCE P-CLOCK STATUS REGISTER
1893 : : S5 = 172540
1894 : MOV SUAIT.P, J8STRPAD20 ; THERE IS R P-CLOCK
1895 : MOV 8TIME]L, 98RPNVEC ;THEQSR1§ A P CLOCK SO
1896 : s VECT 0O TIMEL
1897 : BR 2s
{ggg S 18: MOV SWAIT.T,38STRPAD+20 ; THERE 1S NO P-CLOCK
e
1802 006164 012737 041664 004606 MOV sTIME2, JRPYVEC ;RPO4/S/6 INTERRUPTS GO TO °'TIME 2°
1383 006172 012737 1777?77 047270 2%: MOV 8-1,98PRITEM :CLEAR PREVIOUS ITEM NUMBER
1905
i903
1908 CO06200 00S737 004726 TST S8SELECT :WAS IT A 200 START
1909 006264 104412 RDOCY
1910 006266 042716 177770 BIC 8177770, (SP) :ONLY KEEP LAST 3 BITS
1911 006272 011637 004716 MOV (SP), as(NIT :SAVE UNIT TO BE TESTED
igig 006276 012637 004730 MOV (5P)4,9sUNITSL :SAVE UNIT TO BE TESTED
e
igig 006304 013737 004730 004716 MOV JEUNITSL,98UNIT ;SET UNIT NUMBER
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RPO4/S/6 FCTNL CTLR1  MACYIl 30(1046) 10-NOV-77 52 PAGE 43
P11 10-NOV-77 11:27 GET VALUE FOR sorrunnf 25 1TCH REGTSTER SEQ 0043
006330 012706 001000 MOV 8STACK :SET UP STACK POINTER
006334 012737 047132 000030 MOV SREGSRA!, aoenrvsc ERROR VECTOR SO _THAT
cx;rsn ARE SAVED
006342 012737 006370 000004 MOV 828, JYERRVEC S TIMEOUT
006350 012700 000024 MOV 824, R0 THERE ARE 24 REG TO TEST
006354 012701 002270 MOV sRHOB R} 'R1 NOW HAS ADOR OF ADDR OF FIRST REG.
006360 013102 18: MOV arn1)$ R2 :READ HARDWARE REG.
006362 00S300 DEC RO i COUNT DOWN
006364 001375 BNE 18 iBRANCH IF 24 NOT DONE
00636k 000454 BR ] :BRANCH _IF 24 DONE
70 012737 000006 000OOH4 2§: MOV BERRVEC+2, 38ERRVEC ;RESTORE TRAP CATCHER
006376 022626 CHP (SP)+, (SP}+ c%t STACK
006400 016137 177776 001200 MOV -2(R1Y,8§TMP] ; STORE FAILING REG ADDR
006406 104007 ERROR 7 Recrsren NON EXISTANT
006410 032777 020000 172522 BIT #SW13, ISWR NHIBIT RROR PRINTOUT 2
006416 001036 BNE 4§ RANCH IF YES
006504 01274 000204 MOV 8ADDMOD, -(SP)  ;GET READY TO TYPE STAPTING ADDRESS
:OF “CHANGE OF BRSE RDDRESS™ ROUTINE
006510 104402 TYPOC
006512 000000 HAL T ; STOP 7O FORCE THE CORRECT RESTART
006514 000137 041000 g : IMP JUSEOP GO TO END OF PROGRAM ------------- >
006520 012737 006574 000004 3§: MOV 8TRP, 384 s INITIRLIZE VECTOR
006526 005737 CJ2340 TST 38RHBAE ; ooasss RPBRE (RH11/RH707)
006532 005237 004750 INC @8RH70 ;FOUND AN RH70-SET MASK
006572 000420 BR RTN ;AND GET OUT
006574 0205726 TRP: 157 (5£1+4
006576 005726 157 (5P RESTORE THE STACK
006634 012737 047122 0DO030 RTN: MOV lSERROR JREMTVEC: RESTORE CRROR VECTOR
, SO THAT REGISTERS ARE SAVED
00642 012737 000006 000004 MOV SERRVEC+2, QNERRVEL ;RESTORE TRRP CATCHER
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0, RPO4/S. & FCTNL CTLRI MACY1]l 30(1046) 10-NOV-77 12:52 PAGE 44

Pl 10-NOV-77 11:27 T1 REFERENCE EACH REGISTER SEG 0044
006660 012706 001000 MOV #STACK, SP ;SET STACK POINTER
006672 013701 002316 MOV J8RHAS R1 :R1 HAS ADDRESS GF RHAS
0066 012711 177777 MOV 8-1,9R] :THIS WRITES ALL ONES INTO RHAS
006702 10571; 1578 aR1 :TEST RHRS FOR ALL 0O’S
006706 011137 001126 MOV SR1, 388BODRT :8A0 DATA
006712 005037 001le4 CLR J#SGODAT :GOOD DATA
006716 010137 004600 MOV R1, 98REGRDR *FRILING REG. (RHAS)
006722 104005 ERROR & :RHARS DOES NOT CLEAR BY WRITING

;ALL ONES INTO I7
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RPOY ‘S.6 FCTNL CTLR1I  MACYLl 30(1046) 10-NOV-77 12:52 PARGE 4S
11 10-NOV-77 11:27 T2 PARTIAL TEST OF RHAS FOR UNIT NUMBERS PRESENT SEG D0ME
ME742  D0000S RESET svnnr WITH AN INIT
006744 004737 045662 JSR PC, 38STKINT SINITIRLIZE TTY KEYBORRD
005;22 332777 020000 172162 BIT 8Sk13, 3SWR .qu BIT Ennon TYPEOUT?

03034 013761 002316 s MoV ainuns R} R ae A OF RMAS
887040 137 002276 MOV JBRHCS2, R2 :R2 522 2882. OF RMCS2
38;832 CLR a 2 : CLEAR RMCS2
1 000010 MOV s COUNT
007052 013704 002302 MOV acnkeax RY ‘RY HAS ADDR. OF RHER]
007056 0l27IN 177777 18: MOV 8-1,aRY :MOVE ERRORS INTO RHERI
007062 00S212 INC aR2 .xuca;nenr UNIT NO.
007064 005300 DEC RO :COUNT DOWN DRIVE COUNTER
007066 001373 BNE 18 :00 NEXT UNIT IF 8 NOT DONE
007070 111137 004742 MOVB 9R1,38TOTALAT  ;SAVE TOTAL RTTENTION
‘USED IN DRIVE CLEAR TEST
007074 105037 004743 CLRB J8TOTALAT+] :CLERR UPPER BYTE
007100 10571} 1STB oR1 :TEST 'RHAS’ FOR ANY DRIVES PRESENT
007102 001402 BEQ 2$ :NONE RESPONDING - TYPE THE MESSAGE
007104 000137 007456 P XE2 :GOME THERE - GO FILL “UNITS™ TABLE
007110 032777 020000 172022 2%: BIT #SW13, JSWR s INHIBIT ERROR TYPE OUT?
007116 DOI402 BEQ 3$ :*NO DRIVES” MESSRGE IF NOJ
007120 000137 010014 NP SELTST : CHECK FOR SELECTED UNIT START AND LOAD
!%UNITS™ TRBLE WITH SELECTED ONE IF SO
D07 124 38:
007452 000137 041000 IMP JuSEOP :G0 OUT===emmmmmmm e mmm oo )
.#SET UP UNITS TABLE
007456 XE2:
007456 012700 000010 2s: MOV #8. RO : COUNTER
012703 004676 MOV suntTS R3 *POINTER
012723 177777 3s: MOV #-1, (R3)+ PRESET BLOCK TO ALL ONES
007472 DEC RO *COUNT
007474 001374 BNE 3s ennncu IF 8 NOT DONE
007476 012703 004676 MOV SUNITS,R3 :POINTER
007502 CLR RS xnxranxzs UNIT NO. TO O
0075084 00S037 004720 CLR alNOUNIT NO. or UNITS PRESENT
007510 012700 000010 MOV RO co UNTER
007514 011137 001176 MOV anl ' 98STMPO : TEMPORARY STORAGE
76520 006037 001176 4§ : ROR anstmPo :SET CRRRY IF ONE IN 0O BIT
007824 103120 BCC ss :CHECK NEXT UNIT IF ONE NOT IN BIT O
7526 010577 172544 MOV RS, aRHCS2 : INSERY uuxr NUMBER_INTO RHCS2 UA BITS
007532 022777 024020 172564 CMP 824020, aRHDT :1S THIS A DURL PORT RPQO4
007540 001503 BEQ 6$ :TYPE THE UNIT NO. IF YES
00742 022777 020020 172554 CMP 820020, 9RHDT :IS THIS A SINGLE PORT RPOW ~
6075s0 0OGI477 BEG &S 'TYPE UNIT NO. IF YES
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CZRIIBO, RPOM/S/6 FCYNL CTLRL  MACYLl 30(1046) 10-NOV-?77 12:S2 PRGE 46

CZRIIB.PI11 10-NOV-7?7 11:27 T3 TEST FOR DRIVES PRESENT USING RHRS AND RHCS2 SEG 00Y6
2024 007552 022777 024021 172544 824021 , RHDT oum. PORT RPOS ?
: 00728 001;;2 020021 172534 BEQ 6%0021 SRHDT g;g:ﬁ RT RPé
gg %;3% 88?% SEE g ! E ? ? S0
2029 00;572 022377 g24022 172524 s gawoaa,aanor xs THIS A DURL PORT Rpgs ?
[
583? 87289 é??g 020022 172S1M EHS ogooaa,annot xs guxs S{NGLE PORT RPOB 7
%gg 007610 0O14S? BEG &S : TYPE UNIT NO. IF SO

;#NO. .. IT'S NOT AN RPO4/RPOS/RPO6 DEVICE SO TYPE
lOUT THE DEVICE TYPE

SS;EHS 063538 MOV RS, -(SP) ;GET READY TO TYPE UNIT NUMBER
Y 1049 TYPDS
2040 00766b 0l7746 172432 MOV SRMHDT , - (SP) :GET RERDY TO TYPE RHDT
R BRNE Mo dEroc
S BR Ss ;NO RPOM4/RPOS/RPO6 FOUND SO TEST NEXT UNITY
2044 0077S0 010523 6S: MOV RS, (R3)+ :LORD TABLE POSITION AND INCR IT
ggzg 887 60440 pol1223 TYPE gtm.r
77 10S MOV -(SP) ;PUT DRIVE NO ON STARCK
2047 007760 10440S TYPDS :TYPE DRIVE NO
2048 007762 005237 004720 INC JSNOUNIT INCR THE TOTRL NO. OF UNITS
5s: INC RS : *RHCS2' UNIT ADDRESS
1 ‘ ?8 %35% DEC RO 'DRIVE COUNTER DOWN ONE
2052 007772 001252 BNE ys :TEST AND DO NEXT UNIT IF 8 NOT DONE
g 007774 (013737 004676 004716 MOV SSUNITS J8UNIT SET UNIT NO. TO FIRST ONE FOUND OR O
20Sss 8183?8 86%33; 80:;50 Do47ee ggg gczog?%7 BONUNIT SAVE NO. OF UNITS NE UNLT
]
285 o47ez u NN 5 8 TN RORY OMEBAE i
2059 QIl00l4 005737 004726 SELTST: TST d8SELECT ;STARTING ADDRESS 200
206l 0l10Ce2 013737 004730 004716 MOV SBUNITSL, dsUNIT CHQNGE UNIT NUMBER TC SELECTED ONE



104

CZRJIBO, RPO4-S-6 FCTNL CTLR; MACY11 3931046) 10-NOQV-77 12:52 PRGE W47

CZRIIB.P11 10-NOV-77 11:2 TEST FOR DRIVES PRESENT USING RHAS RND RHCSZ SEG 0047
2061l
c0be
2063
gggg 010064 00S037 004740 CLR S8ATTENT ; CLEAR
2066 010070 00S737 004716 TST JBUNIT ; 1S “UNIT 0" MNEXT IN THE UNITS TABLE ?
2067 Q10074 001107 BNE s i IF NOT TEST THIS UNIT
c068 010076 012700 000041 Mov #41,R0O ; IF SO, CHECK THE LORD MEDIR LOCARTION
2069 010102 122710 000011 CMPB gli, (RO) iWAs 1t AN RPO4/S/6 ?
gg;? 010i06 001102 BNE s ;NO - GO RHERD WITH TESTING UNIT 0
010110 005737 004726 TST S8SELECT ;WRAS UNIT 80 SELECTED ?
;(IE. WAS IT A 210 START ?)
010114 001006 BNE 128 ; IF SO, CHANGE PACKS

; #INCREMENT THE UNITS TARBLE TO NEXT DRIVE (IF ANY)
; 38 DECREMENT THE “NOUNITS™ PRESENT (TO BE TESTED)

010116 012700 004676 MOV sUNITS,RO :LOAD UN]TS TABLE POINTER
010i22 005720 TST (RO) + :SELECT THE NEXT UNIT IN THE TABLE
: (DOUBLE INCREMENT THE POINTER, RO)
010124 Q22710 177777 CMP #-1, (RO) :1S THERE ANOTHER TRBLE ENTRY PRESENT ?
010130 001065 BNE 118 {IF SO, USE THE NEXT DRIVE & DEC “NOUNITS™
2084 :IF NOY, MUST USE DRIVE #0 8 CHANGE PACK
2085 010132 128:
2086 010300 000000 HALT
2087 010302 000404 BR ET :CONTINUE, USING SCRATCH PACK ON UNIT %0
5655 010304 011037 004716 118: MOV (RD), 98UNIT :SET UP TO BE THE UNIT UNDER TEST
sgg? 010310 005337 004720 DEC JWNOUNITS : DECREMENT BECRUSE UNIT #0 WON'T BE TESTED
gggg 010314 013700 004716 98 MOV S8UNIT,RO :RO CONTRINS UNIT UNDER TEST
S0
2096 010320 005037 004744 CLR J8RPO6 :CLEARR RP06& DEVICE TYPE FLAG
2097 010324 010077 17174 MOV RO, JRHCS2 :SET UP UNIT ADDRESSING
2098 010330 022777 024022 171766 CMP 824022, 3RHDT :1S 1T A DUAL PORT RPOB ?
2099 010336 00140S BEQ 2s YES...SET THE FLAG
2100 010340 0227?77 020022 171756 CMP #20022, aRHDT :1S 1T A SINGLE PORT RPOG ?
2101 010346 00140} BEQ 2% :YES...SET FLAG
2102 010350 000404 B8R 3s ‘DON*T SET FLAG - CHECK FOR RPOY
2103 010352 012737 177777 004744 2S: MOV 8-1, J8RPOG ‘SET THE FLAG
5183 010360 000416 BR as :DON'T CHECK FOR RPOM, IT WARS RPO6
2106 010362 005037 004746 3s: CLR a8RPOS :CLERR MEMOREX RPO4 DEVICE FLAG
2107 010366 022777 024021 171730 CMP 824021, aRHDT :1S IT A DUAL PORT MEMOREX RPOY 7
2108 010374 001405 BEG 78 :YES..SET THE FLARG FOR RDDR PLUG TESTS
2109 010376 022777 020021 171720 CMP 820021, aRHDT :1S IT A SINGLE PORT MEMOREX RPO4 7
2110 010404 001401 BEQ 7$ :YES,.SET THE FLAG FOR ADDR PLUG TESTS
2111 010406 000403 BR 8§ :DON’ T SET FLAG - NOT MEMOREX DRIVE
2112 010410 012737 177777 004746 78%: MOV #-1,duRPOS :SET THE FLRAG
Siii 010416 8s: *ASSUME THE NEXT UNIT IS AN RPOM
2115
elle
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CZRJ1BO. RPOM/S.6 FCTNL CTLRI  MACY1l 30(1046) 10-NOV-77 12:52 PRAGE 4
CZRIIB.P1I 10-NOV-77 11:27 Ty TYPE SERIAL NUMBER RAND oarve TYPE SEG 0048
2117 010416 116037 004666 004740 MOVB ATABLE (RO) . I8ATTENT :SET APPROPRIATE RTTENTION BIT
2118 010462 013746 004716 MOV JEUNIT, - (SP) “UNIY"NO. TO STACK
5}%3 010466 10440S TYPDS :TYPE DRIVE NO.
J
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0, RPOM/S/6 FCTNL CTLRI MRCY1] 30(1046) _10-NOV-77 12:S2 PAGE 49
P11 10-NOV-77 11:27 T« TYPE SERIAL NUMBER RND DRIVE TYPE SEQ 0049

s TYPE OUT THE DRIVE TYPE IN ASCII

010560 022777 024020 171S36 cMP IEHOEO SRHDT ;DUAL PORT RPOY 7

010566 001N BEG TYPE RSCII HSG OUT

010570 0ee 020020 171526 cMP 020020 SRHDT SINGLE PORT RPOY

010576 00142l BEQ 4$ TYPE THE MESSAGE

010682 022777 024021 171S16 cMP OSHOBI,GRHDT URL PORT RPOS ?

0106 001453 BEQ & YPE THE MESSAGE

010610 022777 02002 171S06 CMP 420021, RHDT SINGL PORY RPQS 7

010616 001447 BEQ (% 3 TYPE THE MESSAGE

010620 022777 024022 171476 cMP s24022, JRHDT ;DUAL PORT RPO6 ?

010626 00142 BEG s TYPE THE SSAGE

010630 022777 020022 171466 CMP 820022, JRHDT SINGLE PORY RPOG 7

010636 001420 BEQ =Y TYPE THE MESSAGE

010640 000454 BR 18 ORIVE 1S NOT AN RPOM/RPOS/RPO6
OON T TYPE ASCII MESSAGE OUT
: -SHOULD NEVER HAPPEN AT THIS POINT
UNLESS DRIVE GOT SICK WHILE TESTING
NRS IN PROGRESS

010642 4s:

010676 000435 BR 18 s SKIP NEXT MESSAGE

010700 1 ¥

010734 000416 BR 18 ;SKIP NEXT MESSAGE

010736 6%:

010772 005777 171330 18: TST JRHSN ;READ SERIAL NO. AND DRIVE TYPE

010776 005777 171322 TST JRMDT THESE TWO ARE TO HELP SCOPE LOOPS

011002 017737 171320 002410 MOV dRHSN, J#SN SQVE T0 CHECK IF DRIVE CLEAR CLEARS ANY BITS

011010 017737 171310 002406 MOV QRHDT auDT :SAVE TO CHECK IF DRIVE CLERR CLERRS RNY BITS



SEG 00SO

LOY
12:52  PRGE SO

lg-NOV-77 :
TYPE SERIAL NUMBER AND DRIVE TYPE

MACY11l 3Q(1046)
Ty

BO, RPO4-S/6 FCTNL CTLR
B.A11 10-Nov-?5 11:2%

CZRJI
CZRIJI

L IN RHDSI1
L IN RHDSI1

TIRLIZE
H IF MOL IS HIGH

NI
MO
MO

I

;GIVE
; CHEC
s CHEC
: BRAN

oR3
aR3

’
’

PC,98CLDISK

aMOL
sMOL

18

19:

WO —yYymM I un
VRV IV IV IV IV I

o o o] o= o vt} o =]

LT L VIV VTG VI VTG Ty T)
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?°OH/5/6 FCTNL CTLR| MRCY11l 30(1046) 10-NOV-77_12:52_ PRGE SI

10-NOV-77 11:27 TS CHECK MOL TO BE HIGH SEQ 00S1
11372 012706 001000 MOV #STACK, SP :RESET STACK
114 137 e MOV JERPYV T RP VECTOR ADDRESS
11485 813788 8??4 Y H8v nRPTRE 80)+ ?EIS IS FOR TIMELY INTERRUPTS
11412 012710 000340 MOV 340, 4 }NTERRyPT SERVICE ROUTINE
11416 012737 888%88 1727276 MOV .EDU'PE SET PROC SSOR PRIORITY 9 4 (DISK & S)
11424 012711 MOV sROY! 1E, 9R1 RDY IE IN RHSC1 SHOULD CRUSE INTERRUPT
11430 863?37 0421S0 001200 MOV ng HCNT SESTMPL; O?N F
1143¢ 37 001200 18: DEC un OR INTERRUPT
11442 00137% BNE gnnggg 5

IS IS ERO INTERRUPT SHOULD OCCUR

114844 104065 ERROR (1 INTERRUPT DID NOT OCCUR
11446 012712 000040 MOV #40, dR2 CLERR CONTROLLER VIR CS2 CLR BIT
11454 (22626 RPTRP1: CMP (SP)+ (SP)+ ;RESTORE STACK
11466 022711 004200 cMP sDVAR! hDY aR1 IE SHOULD BE LOW RS RUPT OCCURRED
11464 104065 ERROR 65 %NTERRUPT OCCURED BUT
11466 0]2712 000040 MOV #40, aRe :CLERR Cg TROLLER VIR CS2 CLR BIT
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MACY11l 30(1046)
Te

177776

0c1200

RPTRP2:

NO4

10-NOV-77__12:52 PRGE S2

PROGRAM INTERRUPT SEQ 00S2
MOV #STACK, SP sRESET STACK
MOV J#RPVEC, RO :GET RP_VECTOR ADDRESS
MOV SRPTRP2’ (RO)+  :THIS IS FOR UNTIMELY INTERRUPTS
MOV #340, (RO) ;gsogn ?$ERR¥PT SERVICE ROUTINE
MOV #240,PS ! SE Pﬁocs§son PRIORITY @ S
MOV sROY! IE, aR1 !ROY, IE IN RHSC1 WHOULD CRUSE INTERRUPT
MOV S8TIMCNT, 38STMP1; COUNTER
DEC S8STMPI ‘WAIT FOR INTERRUPT
BNE 18 ! BRANCH IF NOT ZERO
;ggzgge THIS 1S ZERO INTERRUPT WHOULD
MOV #40, JR2 :CLEAR THE CONTROLLER VIR CS2 CLR BIT
CMP (SP)+, (SP)+ : RESTORE STACK
ERROR  BS ! INTERRUPT OCCURRED WITH PROCESSOR
! PROCESSOR STATUS SAME AS DISK
MOV #40, JR2 !CLERR THE CONTROLLER VIR €S2 CLR BIT
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B

10-NOV-?
012737
013746

N NO
nNo L
8
£
[

—

104014

CTLR
2t

000000
004716

177776

010000
O0liee

004716
000100

ooli22

004716

010000
000400
000200
000100
001122

160076
004200

001122

170144
002334 004600
0011

24
170124 001126

MACYll 39i60“6»

38:

4S:

S$:

1 ¥

78:

BOS

g-NOV-77 :92  PRGE
PRCK RCKNOHL%SG?

MOV
MOV
iy
Bt

MoV
ERROR

80,PS
S8UNIT, - (SP)

520L.3R3
RS,BISBDQDR
SBUNIT ~(SP)

.éP$isg&2

4§
T%,BOSBDRDR

IBUNIT, - (SP)

$MOL , JR3

-3 3

SOPR, JR3

% 3

SORY, IR3

% 3

sVV, 3R3

68

R3, 38SBDADR
12

3R1, RO
:SC!TRE!HCPE!?B
sOVA!RDY, RO

78
R1,d38S$BDADOR
13

SRHCC

108
S8RHCC , JWREGRDR
JuSGOCAT
?sHCC,?:SBDDRT

S3

; SET PROCESSER STRTUS Y0 O
;GET UNIT UNDER TEST

i N RMDS]1 SMOULD BE = O

; H IF xg

+FRILING G]ISTER RODRESS-RKDSI
.ON INPL RED DOWN

iy
5ﬂLY UNIT MO. AND IR SHOULD BE
GOO

SHIGH IN RHCS2

;GET UNIT UNDER TEST

n
—

N RHOS1 SHOULD BE
BRQN%H IF mOL = 0

ngNéH RHDS&RSHOULD BE
Bl

RHD%&YSHOULD BE

VV IN RH?SVV A ? 0

n
— —

0, MOL

T RHCS1 CONTENTS

.C TRE ncps AND
;AL ?uuc ?8&
'RHCS1 SHOULD
;GO = 0, DVA = 1, RDY = 1
'BRANCH' I Ruc§1 1S GOOD
:FAILING REGISTER RHCSI
; OF $ A POWER UP uxrnour ANY
s INI RHCSl suouuo AVE
160 = DVR = ROY = 1. IE =
oxsnschno ALL otnen BITS

; TEST RHCC IT SHOULD =

0
ggIL NG REGISTER RHCC
;RHCC SHOULD BE = O
;B8R0 DATA
:AFTER POWER UP RHCC
;SHOULD BE O

E *ngg REGéS;SzEgggﬂsgS - RHDS!

0

1

SEG 00<3



CZRJIBO, RPON-S-6 FCTM, CTLR]
CZRIIB.P11 10-NOV-77 11:2?

2273 0le2lu4
ea™
227S
ee7b
eer?

278
§279
¢80

e 012340 10401S
2287 012342 000207

€3C! 012344 (12737 177777

MRCYL} 3?i6046) Pégi

108:

047270

118:

12$%:

NQV-77
RCKNOWL

COS
éSé?& PRGE S4

; #NOW SAVE REGISTERS FOR COMPRRISON RFTER PACK ACKNOWLEDGE

; #®NOW COMPARE REGISTERS SO THAT NO

NO REGISTERS

ICHGNGED EXCEPT VV IN RHDOS1 AND IE IN RHCSI

ERROR
RTS

MOV

15
PC

8-1,38PRITEM

'Géﬁésc PncxoscxnouLsoce
:Snc zcxnoutsocs SHOULD

:{NT nnu*" iy D MAKE

NO OTHER REGISTERS SHOULD

S% Dﬂ Ni.ERSEESTER BEFORE
IR ST Gl

AFTER PﬂCK ACKNOWLEDGE
;CLERR PREVIOUS ITEM NUMBER

SEQ 00SH4



CZRJIBO, RPOM-S.6 FCTNL CTLRI
CZRIIB. P11 10-NOV-77 11:27

2303
2304
230<
e3
230

4

812354 G0O000S
12356 004737 045662

Pt Pt Pt Pt e Pt Pt e Pt Pt

rurufufurufufurufufunur
ININININIAIAINI NI NN
SO NN LWwue—0

n
W
mg
>

e3ea

012604 104015
326 012606 000207

2337 012¢&ld

DOS

MARCYL1 3?(1046) 10-NOV-?77 12:52 PRGE SS

10 PACK ACKNOWLEDGE

; #IN CASE THERE IS ANY DRIVE ERRORS DURING POWER UP
- #80R_POWER DOWN OR ANY PRRITY ERRORS R RESET IS GIVEN

RESET

JSR PC,38STKINT

; INITILIZE TK

; #®NOW SAVE REGISTERS FOR COMPARISON AFTER PRCK ACKNOWLEDGE

: #NOW COMPARE REGISTERS BEFORE PRCK ACKNOWLEDGE
'#WITH RFTER PACK ACKNOWLEDGE

18: ERROR 15
RTS PC

2S8:

PACK ACKNOWLEDGE

AN ERROR

NOWLEDGE SHOULD
RHDS1

SHOULD MRKE

REGISTERS SHOULD

GIVES CONTENTS
2 BEFORE COMMARND
R

on aﬁggg
308
=X DD

io

omz
-4 0
nown—+ D §
—AD —-Z
mom

TA GIVES CONTENTS
AFTER COMMAND

ODOC)OZH.-:.-. -sws
1\"1"18
(94

T

SEQ 00sS



EQS

0. RPO4/S.6 FCTNL CTLRI  MACYll 30(1046) 10-NOV-77 12:52 PAGE S6
Pl 10-NOV-77 11:27 T11 SET VvV BIT #6 IN RHDSI SEG 00SE

012610 00S737 004744 TST J#RPOL ; TEST FOR RFOB DRIVE

012614 00100S BNE 38 ;IF = 1 DO "MRKECYL™ 777

012616 005737 004746 15T J8RPOS ; TEST FOR RPOS DRIVE

012622 001004 BNE 4s ;IF = 1 DO "MAKECYL™ 377
;OR THE RDDRESS PLUG TESTS

012630 38:

012634 4§:



FOS

0, RPOM-S. 6 FCTNL CTLRI MACY11l 30(1046) 10-NOV-77 12:52 PAGE 57

P11 10-NOV-77 11:27 T13 MAKE CURRENT CYLINDER = 777 SEG 00S7
12740 005737 004744 TST JWRPOG ; TEST FOR RPO6 DRIVE
12744 001005 BNE 4§ '1f = 1, DO THIS TEST
012746 005737 004746 15T AWRPOS : TEST FOR MEMOREX RPOM
0l27s2 001002 BNE 4§ :IF = 1, DO THIS TEST
3 NEITHE FLRG IS UP, ASSUME THE
:DRIVE IS AN ISS RPOM AND SKIP TEST
012760 Y

;#SET DIAGNOSTIC MODE TO ENARBLE R COMMAND RCTIVE WHILE
#THE PLUG IS PULLED

013040 082777 000001 167252 BIS 8DMD, SRHMR ;SET UP DIAGNOSTIC MODE
;#TAKE AN INITIAL REGISTER SNAPSHOT

;#]SSUE A COMMAND AND THE °*GO’ BIT (NOT POSITIONING COMMAND)
:#T0 VERIFY COMMAND RBORT IF PLUG IS PULLED

; #ISSUE SOME CLOCKS TO GET THE COMMAND STARTED
i % (USE “SEARCKH™ WITH “DTETST" FLAG UP TO STOP CLOCKING ?)

013126 013746 004716 MOV J8UNIT, -(SP) :GET THE UNIT NO. UNDER TEST
013132 104405 TYPDS *TYPE IT ouT
013174 000000 HALT ‘WAIT FOR OPERATOR PLUG CHANGE
: #CHECK THAT THE UNIT NO. UNDER TEST HRS GONE OFFLINE
013176 017700 167102 MOV JRHDST, RO :ATTEMPT TO RDDRESS THE DRIVE
013202 004737 043364 JSR PC. a#PUTREG :TAKE REGISTER SNAPSHOTS
013206 032737 010000 002360 BIT sNED, 98CS2 :TcST FOR NON EXISTENT DRIVE
013214 001001 BNE 7S ,conrxnus IF *NED® BIT SET (UNIT
:IS OFFLINE RS IT SHOULD BE)
013216 104101 ERROR 101 ‘UNIT DID NOT GO OFFLINE WHEN ARDDRESS
:PLUG WRS REMOVED

013220 78:



o

Loty

———
@My W

333

TRRPRRYY
28IRREOREE

PERRRRYYRRRVRYYYRY
PRI NN ML s b e b et 3t e e e e
LWN—-OWVO NN LW—O

a4es

T
x

o000
Lol oad 0l
iR
R

000000000
e Bt e e e e e Pt P
W WL WO
NNN £
oL LvENNL

o
P
W
£
?

013540
01354e

03737
005037

104100
000207

N CTLR)
?

11:2

004716

Q43364
000400

004000
000200

004740
004654

MRCY1] 39 1046)

002404
002362
002404

004636

9s:

8S:

5¢:

GOS

10-NQV-27 IE:SE PAGE 58
RADORESS PLUG CHANGE ERROR

; #NOW REPLACE THE RDDRESS PLUG

MOV J8UNIT, -(SP) :GET THE UNIT UNDER TEST
TYPDS :TYPE 1T OUT

HAL T *WRIT FOR OPERATOR PLUG REPLACEMENT

; #CHECK THAT THE ORIGINAL UNIT HAS COME BACK ON LINE

JSR PC. J8PUTREG s TAK neu REG TER snnpsnors

BIT s0PR, 38051 :TES

BEQ CT ERROR - onxvs SHOULD BE PRESENT

BIT sDVA, J8CS1 TEST THAT DEVICE IS nou AVAILABLE

BEQ q$ ; gn

BIT #DRY, 380S1 st THAT onxvg 'hov zs 1

BEQ qs snnon - 'DRY’

8R 8% A-0K: °'DPR’ 'ovn' : 1, 8 'DRY’ =1
ERROR 102 UNIT NOT nvnanéLE AF TER

;ADDRESS PLUG WAS REPLACED
;CHANGE THE INITIAL REGISTER SNAPSHOT TO EXPECTED VALUES
: #AFTER THE PLUG CHANGE

BIS JSATTENT JESAVERE+2Y :SET UNIT UNDER TEST ATTENTION
CLR S8SAVERE 42 :SET kHCC REGISTER IMAGE TO ALL 0'S

;#TAKE A NEW REGISTER SNAPSHOT AND
: #COMPARE THE REGISTER CONTENTS WITH EXPECTED VALUES

ERROR 100 ; ADDRESS PLUG CHANGE CAUSED SOME
'REGISTER ERROR
RTS PC :GO_BACK AND CHECK THE NEXT REGISTER

JUNTIL ALL 1B. HAVE BEEN DONE

SEG 00S8



HOS

CZRJIBO, RPO4/S-6 FCTNL CTLRI  MACYll 30(1046) 10-NOV-?? 12:52 PRAGE 59

CZRIIB. P11 10-NOV-77 11:27 Tid ADDRESS PLUG CHANGE ERROR SEG 0059
433
§§§§ ; #NOW CLERR OUT THE CONTROLLER AND DRIVE
s:gg 013544 6S:
g:ag : #CHANGE THE REGISTER SNAPSHOT TO EXPECTED VALUES AFTER THE CLERR
o4y }
s::g 013660 043737 004740 004636 BIC OSATTENT , J8SAVERE+2Y ;UNIT UNDER TEST ATTENTION BIT
UMY
cHN4S ;#TAKE ANOTHER REGISTER SNAPSHOT AND COMPRRE RESULTS
e bl iHITH THE EXPECTED VALUES
5B
2949 013704 10M100 108: ERROR 100 ;RADDRESS PLUG CHANGE CAUSED SOME
g:g? 013706 000207 RTS PC INCORRECT REGISTER RESULT
e4se 013710 118:
2453
454 ;#(USE NED METHOD TO VERIFY
g:gg !THRT RTTENTION BIT COMES UP IN THE PROPER LOCATION 7?)
2457
o458
2459
2460 ®#SET 'vv' IN RHDS] AFTER RESET FROM THE RECARLIBRARTE
S:Eé iCRUSED BY PULLING THE PLUG



CZRJ180
CZRJIB.

RPO4-S5-6 FCTNL CTLRI

A1l

0l4214

10-NOV-77 11:27

00S737 004744
001005
005737 004746
001002

0327?77 000040

001002

C13737 004716

MACY11l 30(1046)
TIY

165140

0o47s2

4s:

cs$:

I0S

10-NOV-77 12:52 PRAGE &0
ADDRESS PLUG CHANGE ERROR

15T J8RPOB s TEST ron RPO6 DRIVE

8NE 4s SIF = OK TO DO THIS TEST

1ST J8RPOS :TEST FbR MEMOREX RPQY4

BNE 4s SIF = 1 OK TO DO THIS TEST
:NOT AN'RPO6 OR MEMOREX RPO4 SO

'nssune 1SS RPO4 AND SKIP TEST

;#CHECK TO SEE IF THIS TEST HAS BEEN SELECTED WITH SwS

BIT #SWS, aSWR ; TEST THE SWITCH

BNE 5s ‘IF 0, TEST HRS NOT BEEN SELECTED
:TEST'SELECTED, CONTINUE IT

MOV JSUNIT Q8INUNIT ;MAKE THE INITIAL UNIT NO. = "UNIT”

SEG 00eD



CZRJIBO, RPO4-S-6 FCTNL

CZRJIB.

2489
2490
2491
2432
2493
2494
e49s
249%
2497
2438
2439
2500
2501
2502
2503

P11

014222
014270
014274
Ol4Md]2

014436
014442
014446
O14454

014456

014504
014510

10-NOV-77

013746
10440S
000000

00s03?7
005237
042737

017700
004737
032737
001423

104102

013746
104405

CTLRI
11:27

004716

047270
00471E
177770

165642
Q43364
010000

004716

MACY1l 30(1046)
T1S

004716

002360

6%:

JOS

10-NOV-77 12:52 PRAGE b1
CHECK ALL RDDRESS PLUG RDDRESSES

; ®CHANGE RDDRESS PLUG ON THE UNIT UNDER TESTY

MOV JBUNIT, -(SP) ;GET _THE UNIT UNDER TEST

TYPDS ; TYPE IT OUT

HARLT

; *HOUSEKEEPING

CLR J8PRITEM ;CLERR THE PREVIOUS ERROR NUMBER
INC SUUNIT :ADD ONE _TO THE UNIT NO.

BIC 81C7,98UNIT : TRUNCATE TO LOW ORDER 3 BITS

; #ATTEMPT TO ADDRESS THE NEW UNIT NUMBER

MOV SRHDST, RO :ATTEMPT TO RDDRESS THE NEW DRIVE NO.

JSR PC, a8PUTREG ! TAKE REG. SMAPSHOT IN CASE OF ERROR

BIT sNED, 98CS2 :TEST FOR NON EXISTENT DRIVE

BEQ 7S PCONTINUE IF 'NED’ IS NOT SET - DRIVE
s SHOULD EXISTENT ON THE BUSS

ERROR 102 *UNIT NOT AVRILARBLE AFTER ADDRESS
:PLUG REPLACED

MOV QSUNIT,-(SP) :GET THE BAD UNIT NUMBER

TYPDS :TYPE IT OUT

SEQ 0061



KOS

CZRJIBO, RPO4/5.6 FCTNL CTLR] MARCY11l 30(1046) 10-NOV-77 12:52 PAGE b2

CZRIIB.P11 10-NOV-77 11:27 T1S CHECK RLL RDDRESS PLUG RDDRESSES SEQ 00e2
es1?
ggig ; #CHECK IF ALL UNIT NUMBERS HAVE BEEN TRIED
ggg? 014S24 023737 004716 004752 7§: CMP SOUNIT, I8INUNIT HRVE ﬁgLIBg? HENTED ?QCK TO THE
2522 014532 001233 BNE 68 NO..DOQ NEXT QDDRESS PLUG
2523 YES .CONTINUE WITH TESTS
25e4
s
2526
25a?7 ; #SET 'VV’IN RHDS1 AFTER RESET FROM THE RECQLIBRQTE
gggg : #CAUSED BY PULLING THE ADDRESS PLUGS OUT



LOS

4/S-6 FCTNL CTLR] MACYLl 39{%0‘46) 10-NOV-77 12:52 PAGE 63

RPO
P11 10-NOV-77 11:27 CHECK ALL ADDRESS PLUG RDORESSES SEG 0063
.SBTTL
.SBTTL ##DRIVE COMMAND TESTS##
.SBTTL
: #NOW SAVE REGISTERS FOR COMPARRISON AFTER NO OPERATION
: ¥NOW COMPARE REGISTERS BEFORE NO-OP COMMAND
“%WITH RFTER NO-OP COMMAND
01S074 104016 1s: ERROR 1B sGIVING A NQ-OP COMMAND
015076 000207 RTS PC ;cnusgg AN ERROR
:NO REGISTERS SHOULD CHANGE
:G0OD DATR GIVEE REGISTER
: CONTENTS BEFORE COMMAND
*RECEIVED DATA GIVES REGISTER
:CONTENTS AFTER COMMAND



CZRJIBO, RPO4/S,6 FCTNL CTLRI
10-NOV-77 11:27

CZRJIB.

256l
2562
2563

esbM
6S
2567
s
569
2570
es71

es7e
2573

A

SR8 33 I

RARNRRRARRRRRRRRRRRARKRRR
p Ittt 8%83% 2

2597
2598

P11l

015320
015324

812353
015334
015342

402
404

00
Y pe
N

015406

012700

005737
001406
5737
1003
042737

104016
000207

00e227e

004750
ooM722
100000 004620

MACY1l 30(1046)
Ti6

cs:

cs:

38:

4S:

MOS

10-NOV-77 12:52_PRGE &4
NO OPERATION FUNCTION TEST SEQ 0064

; ¥NOW REPERT TEST BY MOVING IN ALL POSSIBLE ONES
MOV SRHWC , RO ;ADDR. OF ADDR OF RHWC IN RO

; #NOW SAVE REGISTERS FOR COMPARISON RFTER A NO-OP

; #CHANGE REGISTERS TO EXPECTED VALUES

TST J8RH7D Runnxnc ON AN RH?O ?

BEQ 5 F NOT sxxp

TST g:nunxr ?Txng MOR THQN ONE DRIVE ?
BNE s P NEXT

BIC 8SC, J8SAVERE +6 CLERR "SC’ xn RHCSI

; #NOW _COMPRRE REGISTERS BEFORE NO-OP WITH
; #AF TER NO-OP COMM

ERROR 16 GIVING NO OP COMMAND
RTS PC AUSED AN

iy

{EBCRINR RPTERCLYERaRES ISR



CZRJIBO

RPOM/S/6 FCTNL

CZRIIB.PI11

%
e
£
2604
2605

2606
7

33t

HHIRRIIY
W~ OO0 N LWh—-0

(AR

015440
015566

015650
015654

015662
015666

015730

00
[y
i
~N N
4

24

Pt foms Pt Pt Pust

&
&

~N
o
o

o0 0000
%

016072
016102
016110

clel74

10-NOV-77

012700
017737

00S037
0583737

005737
0cioel

000416

043716
012637

013737
013737

104017
000207

CTLR!}
11:27

002272
164542

004616
004716

004750

oo4722
100000
004742

004740
004636

002406
002410

MRCY11l 30(1046)
11?7

004654

004616

004620

004644
004646

8s:

9s:

38:
ys:

cs:

68:

NOS

10-NOV-?? 12:52 PRGE 65
DRIVE CLERR

: #WRITE ALL WRITRBLE REGISTER BITS
MOV SRHWC, RO :ADDR. OF ADDR. OF RHWC IN RO
MOV JRHCC, J8SAVERE+Y2 ;SAVE RHCC IN SAVERE TRBLE

; #NOW LORD ’'SAVERE' REGISTER SNAPSHOT WITH EXPECTED VALUES

CLR aosnv§R5+q .CLERR LOCATION FOR RHCS2

BIS JSUNIT, 98SAVERE+S; PUT UNIT 8 BRCK IN THE SAVED RHCS2

157 S8RH70 :RUNNING ON AN RH70 CONTROLLER ?

BNE 8s *IF SO SKIP NEXT RH1I CODE

BR qs :SKIP NEXT RH?0 CODE

TST SSNUNIT :TESTING MORE THAN ONE DRIVE ?

BNE qs :SKIP NEXT IF SO

BIC #5C, J8SAVERE+H ;CLERR 'SC’ IF NOT

MOV 8TOTALAT, -(SP) ‘?ﬁTaﬂké BITS OF DRIVE 8 PRESENT

BIC ISATTENT,. (SP)  :CLEAR WORKING DRIVE BIT

MOV (SP)+, 945AVERE+24 ;MOVE THIS INTO RHAS POSITION

MOV 3%DT, 8SAVERE+32 :MOVE DRIVE TYPE INTO RHDT
. POSITION SAVRE TABLE

MOV 285N, J8SAVERE+34 " ; MOVE SERIAL NUMBER INTO RHSN
.POSITION OF SAVERE TRBLE

:#NOW _THAT SAVERE TABLE HAS BEEN LORDED WITH
IEXPECTED VALUES, THE REGISTERS WILL BE COMPARED
:#WITH SAVERE TRBLE

ERROR 17 ;ORIVE CLERR COMMRND

RTS pPC ; GRVE AN _ERROR
; GOOD DATA HRS WHAT SHOULD
;BE _IN REGISTER AFTER A
;ORIVE CLEARR
;RECEIVED DATR HAS WHART
; THE REGISTER RCTUALLY
; CONTRINED

SEG 00€S



3%
g‘lo-qo-c

KRN HHAYFHR
AR Ay b

N
o

AR

:

83?8%88%%

ROR0ROf O R O OROR O8
~N

3\0

BO6

& FCT CT;RL MRCYLl 30(*0%6) 10-NOV-77 12:52 PRGE b
T DRIVE CLERFR SEG 30te

o

013796 004716 MOV SBUNIT, -(SP) :GET UNIT UNDER TESY
xowgs TYPDS :TYPE 1T OUT
401 001223 TYPE SCRLF
7;3 010000 3: BIT bMOL , IR3 “*5 HIGH TILL STOP IS WIT
13 BNE 38 HGIT LL STOP IS MIT
013746 004716 MOV JBUNIT, -(5P) ;$cr un$r UMDER TEST
104405 TYPDS STYPE I
109401 005223 TYPE , SCRLF
032713 010000C Y BIT SMOL , 9R3 sMOL WILL BE LOW TILL FILE RERDY
001775 BEQ " ‘WAIT TILL FILE READY
012700 002272 MOV sRHWC , RO :ADDR. OF ADDR. OF RHWC IN RO
:#NOWM INITIALIZE ALL THE REGISTERS
013777 004740 163572 MOV S8ATTENT, 3RHAS ;CLEAR WORKING DRIVE 'RTA’

: #NOW SAVE REGISTERS FOR COMPARISON AFTER RERD-IN COMMAND

DOS?737 00M7S0 ST SERKH70 :RUNNING ON AN RH70 CONTROLLER ?
001411 BEG 4 SKIP NEXT FOR RH7Q IF NOT
000M4Ge BR es SKIP NEXT FOR RH1!l
’S:
B8s:
; #®NOK CHANGE SAVED REGISTERS TO EXPECTED VALUE
; #BNOW THAT SAVERE TRBLE HIYH SAVED REGISTERS HAVE
iTHE EXPECTED VALUE AFTER R READ-IN COMMAND
lCOHPQRISONS ARE MADE
104020 G§: ERROR 20 REQERIN COMMAND GRVE AN
000207 RTS PC

SO RIR R
'RE c%nn%no

RECEIVED gn A HAS WHAT

r REGISTER ncrunLLv CONTAINED

FOLL ?N? ULD
BE THE REGISTER CONTEHYS

RHOF ghou 8 ans rnraa 0,
HCI 3 ECI
*RHDS1 SQOULD ant W o= 1



COb6
SERIIR O Toonou Dy STEB)  MRCYLL QLTS RSMINCRReslf 52 PRCE 7 S£0 0067
2;07 ER%L OTSESGBITS SHOULD
S?ﬁ 016732 012737 177777 047270 6S$: MOV 8-1,38PRITEM szE%CPREVERUS ITEM NUMBER



D06

CZRJIBO, RPON/ S/ 6 FCTNL CTLRI  MACY1]l 30(1046) 10-NOV-77 12:52 PRGE 68
CZRIIB.P11 10-NOV-77 11:27 T20 RERD-IN-PRESET SEQ 00&8

016772 012700 002272 MOV SRHWC, RO ;RDDOR. OF ADDR. OF RHWC IN RO
;#INITIARLIZE ALL THE REGISTERS

017086 013777 004740 163232 MOV SBATTENT ,JRHAS ;CLERR WORKING DRIVE 'ATR’
; ®NOW SAVE REGISTERS FOR COMPRRISON RFTER RERD-IN COMMAND

e Pt Pt s (st s et Pt Pt P

nrvrfvurefuuun N
NNNNNNNNNNN)
0—800 NN LW —-0O

72

005737 004750 157 8RH?0 ;RUNNING ON BN RH70 CONTROLLER
DO1%11 BEQ 9 'SKIP NEXT IF NO
000406 BR 108 :SKIP NEXT RM1l Cooe

27e8 017142 as:

273C 0171%6 108:
2732 ; #*NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE

n
%
(o]ala]
Pt Pt Pt
NNN
Pt Pt Pt
v
oo

e73S ; #NOW THAT SAVERE TRBLE WITH SAVED REGISTERS HRAVE
2’36 ;#THE EXPECTED VALUE AFTER A READ-IN COMMAND
2737 : sCOMPARISONS ARE MADE

0 cs: ERROR 20 ; RERD-IN COMMAND GAVE RN
7 PC OR

RTS .E
; GOOD DATA WHAT SHOULD
.BE N Rscxs TER AFTER A

Sg:g £§§?32aﬁ RCTUQLLY COHTQINE
:g EE THE REG&E;E? CONTENTS

e
e 0
2750 RHOF D HRVE FMT22 = O,
2751 HCI = ECI =

E;gs RLL 6THé8Ub?TS SHOULD: !
2754 ; BE UNCHANGED
27585 017e7e 6s:



CZRIIBO. RPO4/S.6 FCTNL CTLR
CZrRIIB. P11

27 sk
2757
2758
2759

10-NOV-77 11:2

00S737 004744
00140l
000402
000137 017346

000137 017402

MARCYL1 30(1046)
T2l

DOG:

1
READ-JN-PRES
TS7 J#RPOB

BEQ 4 |

BR 8s

JMP 48006
JMP aef I1SH

EOG

-NQV-77 ;:52 PRGE &9

rssr roa RPO® DRIVE

TREAT DRIVE AS AN RPOY
REAT hs RPOb - DO NEXT “MAKECL”
oo SECOND FOLLOWING “MAKECL"

;OON’T DO NEXT "“MAKECL"

SEQ 0069



0, RPO4-5.6 FCTN CTLR
P11 10-NOV-7

17402
17434 012700 002272

020042 104064
C20044 000207

C2a046

MARCY11l 30(1046)
T23

FISH:

18:

2%:

FOb

10-NOV-77 12:52 PAGE 70
MAKE CURRENY CYLINDER = 377

MOV SRHWC, RO ;ADDR. OF ADDR. OF RHWC IN RO
; #NOW SAVE REGISTERS FOR COMPRRISON AFTER RECAL IBRATE

; ¥NOW CHANGE SAVED REGISTERS TQ ©XPECTED VRALUES

; ®NOW COMPRRE REGISTERS RFTER R RECALIBRATE COMMAND

ERROR b4 ;RECALIBRATE COMMAND CARUSED
RTS PC :AN_ERROR
:GOOD DATA GIVES WHRT SHOULD
:BE THERE

:RECEIVED 0ATA GIVES WHAT WAS
: THERE AFTER COMMAND

Ste¢ 0070



GO6

CZRJIBO, RPO4/5.6 FCTNL CTLR] MACY1l 3001046) 10-NQV-77 12:52 PRGE 7!

CZRIIB.P11 10-NOV=-77 11:27 Tau RECALIBRATE COMMAND SEG 0071
279
2795 02004 00S737 CO0474M TST J#RPOG :TEST ron RPO6 DRIVE
279% 020052 001401 BEQ 3s JIF = TREAT ORIVE &S AN RPOY
2797 020054 000402 BR 94§ ' TREAT hs RPO6 - DO NEXT “MAKECL”
2798 (020056 000137 020122 3s: JMP J8CAT :D0 SECOND FOLLOWING “MAKECL"
2?99 020062 qs:
901
gggg 020116 000137 020156 IMP J8BIRD :DON'T DO NEXT "MAKECL”
2604

2805 02012e CAT:



CZRJIBO, RPOM.S.6 FCTNL CTLR}
CZRJIB.P11 10-NOV=-?7 11:27

&
:

e et P e Pt e P et e e
%OQ\IU‘UIIWU—O%

DB BB D o B B BB

020156
0e02l0 012700 002272

020520 104064
0e0Sz22 000207

Cceosay

MACYL] 30(1046)
Teb

BIRD:

19:

2s:

HOB6

10-NOV-77 12:S2 PRAGE 72
MAKE CURRENT CYLINDER = 377

MOV SRHWC , RO ;RDOR. OF RADDR OF RHWC IN RO

; 8NOW SAVE REGISTERS FOR COMPRRISON RFTER RECALIBRATE
; ®NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

; #NOW COMPRRE REGISTERS RFTER R RECALIBRATE COMMAND

ERROR  BY : RECALIBRATE COMMAND CRUSED
RTS PC : AN ERROR
}G00R DATA GIVES WHAT SHOULD BE

;RECEIVED DATA GIVES WHAT WAS
: THERE RFTER A RECALIBRATE

SEQ 0072



CZRJIBO, RPO4-S-6 FCTNL CTLRI
10-NQV-77 11:27

A
BEURRZE

BRBD
£LEL
Wwh—0

P11

021034
021046

012700

104413
002300
000200
000001
000001

00e27e

MRCYL1 30(1046)
T30

6%:

106

10-NOV-?77 12:52 PRAGE 73
UNLORD COMMAND

. #THIS SETTING OF VV IS FOR LOOP ON ERROR ONLY
' #WHERE UNLORD TRKES EFFECT AND CYCLE UP BRINGS VYV DOWN
MOV JRHDS], - (SP) ;PUSH RHDS1 ONTO STACK
81C oxs7s77 (5P) :CLERR svsnvrnxuc sxcspr VV AND MOL
CHP BVVIMOL (SP)+  :ARE VV AND MOL SET
BEQ 68 :CONTINUE IF es
HALT *WARIT FOR CONTINUE

; #SET VV IN RHDS1 WITH PACK RACKNOWLEDGE

MOV SRHWC , RO ;RDDR. OF ADDOR OF RHWC IN RO
; #LORD ALL POSSIBLE REGISTERS WITH ONES

; #NOW SAVE REGISTERS FOR COMPARISON RFTER UNLORD

WAT :WAIT FOR BIT TO SET
RMCS1 :IN RHCS] REGISTER

RDY : "ROY’ “BIT

1. ;ALLOW 10 MICRQ_SECONDS

1 nnoraen 10 < 'RDY’ MUST SET BETWEEN

100 AND 20 MICRO SECONDS

SEG 0073



JOb

CZRJISO RPO4/S-6 FCTNL CTLRI1 MACY11 3?560"0&) 10-NCV-?7 12:52 PAGE 74

CZRIIB.P11 10-NOV-?77 11:27 UNLORD COMMAND SEQ 0074
2862
2863 : #COMPARE CONTENTS OF RHCS1 AND RHDS1, WHICH WERE SAVED
gggg : #DURING THE UNLORD COMMAND, WITH THE EXPECTED RESULTS
286b 021264 013746 002424 MOV 8UNLOAD, - (SP)  ;PUSH COMMAND ON STACK
2867 021260 052716 004201 BIS 8DVAR'GO'RDY, (SP) ' : INCLUDE THESE BITS SET
02126M 005737 004722 75T JSNUNIT :}5 THERE MORE THAN ONE UNIT 7
2869 021270 001413 BEQ 9 'GKIP NEXT IF ONLY ONE UNIT
2870 021272 010037 004760 MOV RO, 99 TMPY 'PUT SAVED RHCS1 INTO TMPY
2871 021276 042737 177677 0O4760 BIC 81l 1E, I8TMPY 'MASK ALL BUT THE 'IE’ BIT IN RHCS1
2872 021304 042716 000100 B1C 81E, (5P) !CLERR 'IE' IN EXPECTED DATA
26873 021310 053716 004760 8IS J8ThPY, (SP) tSET '1E’ STATE FROM ACTUAL RHCS1 DATA
gg;; 021314 052716 100000 B1S 85C, (SP) :SET *SC’' IN RHCS1 SAVED DAT
2876 021320 011637 001124 98 MOV (SP) ,38$GDDAT  ;SAVE xPEcrso ATA FOR PRINTOUT
2877 021324 022600 CMP (5P)4, RO : COMP XPECTED DATA WITH SAVED
2678 :RHCS1 DATA RESET THE STACK
2879 021326 00140S BEQ 108 'CHECK NEXT BITS IF THESE OK
2880 021330 010037 001126 MOV RO, a9SBDDAT "RHCS1 IS BAD - PRINT IT oUT
2881 021334 010137 004600 MOV R1. 9#REGADR ‘REGISTER ADDRESS
2882 021340 104021 ERROR 21 ‘DURING RBOVE OPERATION ONLY THE
2883 :7DVAR’, 'GO’, 'RDY’ AND COMMAND BITS
gggg :sHoULD BE SET
2886 021342 012746 020400 10S8: MOV SPIP!DPR,-(SP) ;PUT SOME EXPECTED RHDS! BITS ON STACK
2887 021346 010537 004760 MOV RS, 34 TMPY 'PUT SAVED RHDS1 INTO TMPY
2888 021352 042737 167677 004760 BIC #t8CMOL VY)  asTMAY :MASK ALL BUT *MOL’ & ’'VvV’ IN RHDSI
2889 021360 04271k 010100 BIC sMOL'VV | (SP) ;CL%QR 'no%' 8 'wW' IN EXPECTED RHDS1
2890 021369 053716 004760 8IS JeTHPY, LSP) :SET EXPECTED °MOL’ 8 °VV' BIT STATES
2891 *FROM THE RCTUAL DATA (DON’T CARE)
2892 021370 011637 00112y MOV (SP),d88GDDAT  ;SAVE EXPECTED DATA FOR PRINTOUT
2893 021374 022605 CMP (5P)3,RS : COMPARE EXPECTED DATA WITH SAVED
2934 'RHDS1 DATA AND RESET THE STACK
2895 021376 001405 BEQ 118 :CONTINUE IF EXPECTED=SAVED
2896 021400 010537 001126 MOV RS, a#SBDDAT *RHOS1 IS BRD - PRINT IT OUT
2897 021404 010337 004600 MOY R3. asREGADR 'REGISTER ADDRESS
2898 021410 104063 ERROR 63 ‘DURING THE RBOVE OPERATION, ONLY 'PIP
26899 AND ’'DPR® SHOULD BE SET
2900 ) :*MOL’ & 'VV' RRE DON’T CARES
5385 021412 118:
23803 . THIS PROVIDES A 1 SECOND "STALL"



KOb

CZRJIBO, RPO4-S,6 FCTNL CTLRI MACY1l 30(1046) 10-NOV-77 12:52 PRGE 7S

CZrRI1B. P11 10-NOV-77 11:27 T30 UNLORD COMMAND SEQ 007S
530
2907 ; #NOW CHANGE REGISTERS SAVED BEFORE UNLORD COMMAND

:#T0 EXPECTED VALUES RFTER UNLORD COMMAND

-

gg{? s% - RAGAIN 'MOL’ § 'VV' ARE DON'T CRRES
2912

2913 021472 012746 020400 MOV sPIP!DPR, - (SP) ser xpscr D FINAL RHDS! BITS
2914 021476 017737 160620 004760 MOV JRHDSL, dbTMPY RESENT ACTUARL RHDS! CONTENTS
2315 021504 042737 167677 004760 BIC nfc<not V) aornﬁw nnsx our ALL BUT 'MOL’ & 'VVv’
2916 021512 042716 010100 BIC sMOL ' VV égps a 'yW' IN EXPECTED RHDS!
2917 021516 0S3716 004760 BIS JsThPy, L sxpsc 'MOL’' & 'VV’ STATES
2918 unL (DON’T CARE COND.)
2919 021522 042716 100200 BIC BATA!DRY, (SP) CLERR THESE ADDITIONAL RHDS1 BITS
2320 021526 012637 004642 MOV (SP)+, JSAVERE+30 ;CHANGE THE SAVED RHDS1 REGISTER
2321 :AND ADJUST THE STRCK

2924 021546 005737 004722 1ST JUNUNIT : 1S THERE MORE THAN ONE UNIT 7
2825 (021552 001006 BNE 7$ :SKIP NEXT IF MORE THAN ONE UNIT
gggg 021570 7S:

2328 . ¥NOW COMPARE REGISTERS AFTER THE UNLORD COMMAND

2329 !#WITH EXPECTED VALUES

N

2332 021614 104023 3s: ERROR 23 s UNLOAD COMMAND GAVE

2933 021616 000207 RTS PC ;AN ERROR

2934 cooo DATA GIVES WHAT SHOULD

2935 ‘BE THERE

2936 'RECEIVED DATR GIVES WHAT WAS

gggg : THERE AFTER UNLORD COMMAND

2939 021620 4s:

2990 021642 013746 004716 MOV IBUNIT, -(SP) :GET UNIT UNDER TEST

294 é 02le4e 10440S TYPDS

aéua 021766 005037 047270 CLR JuPRITEM : CLEARR_PREVIOUS ERROR NUMBER

sg:g 021772 000000 HALT ‘WAIT FOR CONTINUE

2946

2947 s#SET YV IN RHMDS1 RFTER RESET FROM ACTURTING

53:3 ! #THE STANDBY SWITCH AND CYCLING UP (MOL = 1)



022100
0e2106

022114
022132

022172

022530
022532

TP04/S/6 FCTNL CTLRY

10-NOV-?77 11:27

112737
112737

012700

013730

104024
000207

000001 004610
CO0034 004611

002272

004610

022534 013777 004740 157554

104025
000207

108237
132737

oo4e10
000100 0O04el10

MACY11l 30(1046)

131

18:

es:

35:

4s:

cs:

LO6

J10-NOV-77 ]2:S2 _PRGE 786
OFFSET AND RETURN TO CENTER LINE COMMAND

MOVB 8], aROFSTVL SET OFFSET VALUE T0 |
MOVB 834, J80FSTVL+1] QET HCI,ECI,FMT22

MOV SRHWC ;ADDR. OF ADDR OF RHWC IN RO
; #THE OFFSET hEGIbTER NI(L BE INCREMENTED FROM 0 TO 377

MOV d80FSTVL ,8(RO)+ ;SET OFFSET REGISTER

; #NOW SAVE REGISTERS FOR COMPARISON RFTER OFFSET

; #NOW CHANGE SAVED REGISTERS TO EXPECTED VRLUES
; #NOW COMPRRE REGISTERS RFTER AN OFSET COMMAND

ERROR 24 ;OFFSET COMMAND CAUSED AN ERROR

RTS PC :GOOD DATR 1S WHAT SHOUWLD BE THERE
iRECEIVED DRTA GIVES WHAT WRS THERE
IAFTER AN OFFSET COMMAND

MOV SBATTENT ,3RHRS ;CLERR WORKING DRIVE ATTENTION

;#NOW R RETURN TO CENTER LINE COMMAND WILL BE GIVEN

; #NOW REGISTERS RRE SAVED FOR COMPARISON RFTER COMMAND

; #NOW CHANGE SAVED REGISTER TO EXPECTED VALUE

. ¥NOW COMPARE REGISTERS AFTER RETURN-TO-CENTER-LINE

ERROR 25 RE URN TO CENTER LINE

RTS PC OMMAND CAUSED AN ERROR
3009 TR HAS WHAT SHOULD

RECEIVED DATA HAS WHAT WAS
:THERE AFTER COMMAND

asOFSTVL ;CET NEXT OFFSET VALUE
%100, d80FSTVL :SEE IF UNUSED BIT & IS ON

2
—~O
oo

SEQ 0076



CZRJIBO, RPON/S/6 FCTNL CTLRI

CZRJIB.P11

3007
3008

80888
3

1
1
1
1

Ww—Q

023056
023060
023066

023G7e
023076

10-NOV-77 11:27

001;0;
268737

001001
000137

000100 004610
004610

0e2elld

MRCY11l 30(1046)

T31

bs:

MOB

OFFSET AND RETURN TO CENTER LINE COMMAND

cOSSO DgY§OHE MORE
; z?go ALL ggﬂéINQTIONS RARE

BRQNCH IF 377 NOT DONE
: JUMP BECRUSE 377 NOT DONE

10-NOV-77 12:52 PAGE 77
ggo -10 OFSTVL
|
nga 95?
BNE 6
IMP Jnls

SEQ 0077



o0

WRLEEEEe 22

NOB

0, RPOM.5/6 FCTNL CTLR MACYL1 39(éows) }?’" v-?7? 12:52 PRGE 78
P11 10-NOV-77 {1:2 3 OFFSET COMMAN SEQ 0078

853%03 012737 000764 004756 s MOV # S00.,38TMP1  ;COUNTER

023155 032777 040000 157116 ) BIT 8ERR, SRHDS | :1S ERR SET?

023204 001417 BEQ cs :NO

023208 104026 ERROR 26 :REPEATED OFFSETS CAUSED AN ERROR

023210 00000 SCOPE

023244 005337 00475k 2s: DEC J8TMP] : COUNT DOKN

023252 000717 BR 18 :GO BACK AND DO IT AGIEN



[ g

2
S 53

8

S

et statatels

SR
SEE B APERERTD

3043

» -

o
——
oL

023620

023636
023640

023e4e

104027
000207

104030
000207

BO?

Macyil (1046 -NQV-1
JgEQO/HRIY TESTS USINS gfoxa

.SBTTL RERD/WRITE TESTS USING MEDIA
;#FILL WRITE FROM BUFFER WITH HMERDER

;#FILL WRITE FROM BUFFER WITH DATR

LA B e e
E FROH

;#NOW THE WRITE HEADER AND DRTR COMMAND WILL BE FILLED

: #NOW SAVE REGISTERS FOR COMPARISON AFTER WRITE HERDER AND DATA

; #®ONE REVOLUTION=16670 MICRO SEC, ONE SECTOR = 760 MICRO SEC
; ¥NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

; #NOW COMPARE REGISTERS BEFORE WRITE HEADER RND DATA
‘#W]TH REGISTERS AFTER COMMAND

18 ERROR 27 ;E AND DATA
D HPROPER REGISTER
GOO? éﬂTR GIVES WHART SHOULD

'RECEJVED DATR GIVES WHAT
iWAS THERE AFTER COMMAND

; #NOW WRITE FROM BUFFER WILL BE CHECKED TO SEE THAT
:#NOTHING GOT CHANGED

c2s:

3%: ERROR 30 ;WRITE HERDER AND DATA
RTS PC CHRNGED WRITE FROM BUFFER
: #NOW R READ HERDER AND DATA COMMAND WILL BE GIVEN
!REQD INTO BUFFER IS FILLED WITH ONES

4s:

; ¥NOW FILL COMMAND



CD?

CZRJIBO, RPO4-S-6 FCTNL CTLRLI  MACYLl 30(1046) 10-NOV-77 SS SQ?O
CZRJIB.P11 10-NOV-77 11:27 T33 WRITE/RERD choc AND A (0'S) SEQ D00
3079
3080 . #NOW SAVE REGISTERS FOR COMPARISON AFTER READ HEADER AND DATA

3081

; ®CHANGE SAVED REGISTERS T0 EXPECTED VRLUES

Er R

; ®COMPARE REGISTER BEFORE RERD HERDER AND DATA
;#WITH REGISTERS AFTER COMMAND
Q24114 10403 Ss: RROR 3 R TR CQUSED
Qe4lle 00020 TS Pé IHSSOEE?:sE?CZEEE:QT SHOULD
TR GIVES WHAT WAS
2 LA T
3101 ; ®NOW READ INTO BUFFER WILL BE CHECKED TO SEE
giUE :#THE RERD WAS GOOD
3}§§ 024120 6S:
glO& 024136 104032 7S: ERROR 32 ;WRITE HERDER AND DATA
jig 6Nk cocery R %08 218 FEp s,
3109 :ERROR MAY BE IN RERD OR WRITE
gii? Oedl4e 108:



mm:wmnoamwgfﬂgggwgmg \JQRTUNHBOONC‘U\IUN mg

RPO4/S/6 FCTNL CTLRI

Pl

024430
024432

024434

ge44sSe
044y

024456

10-NOV-77 11:27

104033
000207

104034
000207

MACYLll 30(1046)
T33

18:

2s:
3%:

4s:

10-NOV-77
WRITE/RERD HERDER RAND DRTR (0'S)

DO7

12:52 PAGE 81

;#FILL WRITE FROM BUFFER WITH EXPECTED DRTA

; ®NOW THE RERD DATA COMMAND WILL BE FILLED

: 8NOW SAVE REGISTERS FOR COMPARISON AFTER RERD DATA COMMAND

: #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

; ¥NOW COMPARE REGISTERS BEFORE READ DATA WITH
; ¥RFTER COMMAND

; #NOW READ INTO BUFFER WiLL BE

RROR 38
TS P
; #WAS GOOD
ERROR 34
RTS PC

;REQgGSRTR CAUSED IMPROPER REGISTEK
; CHR

;CH

;GOOD DRTA GIVES WHAT SHOULD BE THERE

RECEIVED DRTR GIVES WHAT WAS THERE RAFTER COMMARND
CHECKED TO SEE THART RERD

; READ DATA COMMAND
; READ INCORRECTLY

SEG 008l



OO0

EQ7

MACYil 30(1046) éO-NOV-?? 12:52 PRGE B2
T34 RERD DATA (0'S) SEQ 008e

ol

UHNLELL e
- D

O
—

RPO4-/S-6 FCTNL CTLR]
l 10-NOV-77 11:27

; #NOW FILL WRITE FROM BUFFER -200 OF 1°S RND Sb OF 125252

~Owoumd~N o

; #NOW RERD INTO BUFFER WILL BE FILLED WITH SAME DRTR RS
:#WRITE FROM BUFFER SO THAT RFTER A WRITE COMPARISONS
:#CAN BE MADE TO DETERMINE THAT WRITE DID NOT CHANGE BUFFER

; #NOW WRITE DATR COMMAND WILL BE LORDED

; #NOW SAVE REGISTERS FOR COMPRRISON RFTER WRITE DATA

; #ONE REVOLUTION = 16670 MICRO SEC, ONE SECTOR=760 MICRO SEC
; XNOW CHANGE SAVED REGISTERS T0 EXPECTED VALUE

; ¥NOW COMPARE REGISTERS BEFORE WRITE DATR WITH REGISTERS
; #AF TER COMMAND

025002 10403 18: ERROR 35S ;WRITE DATA COMMAND CAUSED
025004 000207 RTS PC ; IMPROPER REGISTER CHANGE
:GOOD DATA GIVES WHAT SHOULD

i BE
:RECEIVED DATA GIVES WHRT WAS
:THERE AFTER COMMAND

: #NOW WRITE FROM BUFFER WILL BE CHECKED FOR NO CHANGE

025006 2s:
025024 104036 38: ERROR 36 ;WRITE DATA COMMAND CHANGED
025026 000207 RTS PC ;WRITE FROM BUFFER

; #NOW R READ DRTA CCMMAND WILL BE GIVEN

;#FILL READ INTO BUFFER WITH 200 ZEROS RAND 5k OF 377
025030 4s:

;#FILL WRITE FROM BUFFER WITH 200 ONES AND S& OF 377

Pt Do Dt et s Pt et Bt Bt Bt Pt Pt P Bt s Pt ot Pt ot (s Pt Pt s Pt Pt et P Pt Pt (s Prms Prct Pt Pt Pt Pt Pt Pt (ot s Pt st Pt s st s Pt it P Pt Pt P i

BERREEN S8 3B NRR IO P E 3B A 2NN I LR SE R EERIESE SRRPIN

; #NOW FILL COMMAND

G LW W L oW Wil W W Wl W W W W W WL W LI W

v
Q
o

3201

W
n
(=)
n

; #NOW SAVE REGISTERS FOR COMPARISON RFTER RERD DRTR COMMRND



3

R AR R PR R ool
R E8BBYRRYUN B oo n T one6

FO7

RPOY-S.6 FCTNL CTLRI MACY11l 30C(10Mq6) 10-NOV=-77 12:S2 PRGE 83
10-NOV-77 11:27 T3S WRITE/RERD DRTA (1°'S & 125252) SEG 0083
; *CHANGE SAVED REGISTERS TO EXPECTED VALUES
; #®COMPARE REGISTERS BEFORE RERD DATA COMMAND
lNITH REGISTERS AFTER COMMAND
025340 104033 5s: ERROR 33 ; RERD DQTQ CQUSED IMPROPER
025342 000207 RTS PC REGISTER HANGE
GOOO DATA GIVES WHAT SHOULD BE THERE
RECEIVED DATA GIVES WHAT WAS THERE
RFTER COMMAND
; #NOW READ INTO BUFFER IS CHECKED FOR GOOD RERD
025344 6S:
025362 104034 78: ERROR 34 ;: INCORRECT DATA AFTER
025364 (000207 RTS PC NRITE DQTQ FOLLOWED BY R
REQD DATA
025366 108:



¥
00
tale

RRRRRIRR
S3BLERE B

KRR
L EL
W

0, RPON/S B FCTINL C
10-NOV-77 1

Pl1

R
&

025672

025710
0eszie

025714

104035
000207

104036
000207

TLR
1:25

18:

2s:
3S:

48

1 MRCYI1 30(10486)
7 T36

GO?

WRITEIREAD DATH ¢ 126905,8

;#NOW FILL WRITE FROM BUFFER - 25b OF 1252S2

; #NOW REQE INTO BUFFER th# gs ILLED W]TH SAME DATR RS
lHRITE FROM BUFFER 50 TH TER A WRITE COMPAR]SONS
1 #CAN BE MADE TO DETERMINE THAT WRITE DID NOT CHANGE BUFFEF

; #NOW WRITE DATR COMMAND WILL BE LORDED

; #NOW SAVE REGISTERS FOR COMPARISON AFTER WRITE DATA

; #ONE REVOLUTION=16670 MICROSEC, ONE SECTOR=760 MICROSEC
; #NOW CHANGE SAVED REGISTERS TO EXPECTED VARLUE

; #NOW COMPARRE REGISTERS BEFORE WRITE DRTA WITH REGISTERS
: #RFTER COMMAND

ERROR 35S ;WRITE DATRA COMMAND CAUSED
RTS PC : IMPROPER REGISTER CHANGE
:GOOD DATR GIVES WHAT SHOULD

;BE
'RECEIVED DATA GIVES WHAT WAS
: THERE AFTER COMMAND

; ®NOW WRITE FROM BUFFER WILL CHECKED FOR NO CHANGE

ERROR 36 WRITE DATA COMMAND CHRNGED
RTS PC WRITE FROM BUFFER

; #NOW R READ DRTA COMMAND WILL BE _GIVEN

;#FILL RERD INTO BUFFER WITH 256 ZEROS

;#FILL WRITE FROM BUFFER WITH 256 OF 125252

; ®NOW FILL COMMAND

; BNOW SAVE REGISTERS FOR COMPARISON RFTER REARD DATR COMMAND

SEG 0084



HO7

CZRJIBO, RPO4/S. & FCTNL CTLRI MACY1l 30(1046) 10-NOV-77 12:52 PAGE 8S

CZRJIB.PI! 10-NOV=-77 11:27 T36 WRITE/READ DRTR (126252) SEG 00€S
3289
3290
329]
§§§§ : #SCHANGE SAVED REGISTERS TO EXPECTED VALUES
3235
- A R FORE R ATR COMMAND
X% SERVRRECERAALERP PR RORARE” °
3299
3300 026200 104033 c$: ERROR 33 READ DATA CAUSED IMPROPER
3301 026202 000207 RTS PC 'REGISTER CHANGE
= 0 cats CIIES e oup, o e
gggg EYE& Egngn
538? : #8NOW READ INTO BUFFER IS CHECKED FOR GOOD REARD
gggg 026204 6S:
3310 026222 104034 78: ERROR 34 : INCORRECT DATR AFTER
3311 Oeeaed 000207 RTS PC 'WRITE DATR FOLLOWED BY A
3312 *READ DATA
3313 026226 108:
3314



CZRJIBO, RPO4-S. 6 FCTNL CTLRI
CZRIIB.P11

3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
33¢S
3326
3327
3328

De26552
026554

026556

026574
026576

02e600

10-NOV-77 11:27

104035
000207

104036
000207

MACY11 30(1046)
137

1S8:

cs:
38:

4s:

107

10-NOV-77 12:52_ PAGE Bb
WRITE/RERD DATA (052525)

; #NOW FILL WRITE FROM BUFFER-200 OF S252S AND Se OF 377

H SAME DATA RS

; #NOW _READ INTO BUFFER WILL BE FILLED WIT
ERéIS COMPRRISONS

ILL
;#WRITE FROM BUFFER SO THAT RFTER ?

;#CAN BE MADE TO DETERMINE THAT WRIT NOT CHRNGE BUFFER

; #NOW WRITE DATA COMMAND WILL BE LORDED

; #NOW SAVE REGISTER FOR COMPRRISON AFTER WRITE DRTA

; #ONE REVOLUTION=16670 MICROSEC, ONE SECTOR=760 MICROSEC
; ¥NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE

: #NOW COMPARE REGISTERS BEFORE WRITE DATR WITH REGISTERS
: #AF TER COMMAND

ERROR 35S ;WRITE DATA COMMAND CRUSED
RTS PC : IMPROPER REGISTER CHANGE
:GOOD DATA GIVES WHAT SHOULD

:BE
RECEIVED DATA GIVES WHAT WAS
THERE AFTER COMMAND

; #®NOW WRITE FROM BUFFER WILL BE CHECKED FOR NO CHANGE

ERROR 36 ;WRITE DRYA COMMAND CHANGED

RTS PC :WRITE FROM BUFFER
; #NOW R READ DATA COMMAND WILL BE GIVEN
;#FILL RERD INTO BUFFER WITH 200 ZEROS RAND Sb OF ALL ONES

;#FILL WRITE FROM BUFFER WITH 200 OF 52t2S AND S& OF O

; #NOW FILL COMMAND

; #NOW SAVE REGISTERS FOR COMPRRISON AFTER READ DATA COMMARND

SEG 0086



CZRJIBO, RPOM- 5.6 FCTNL CTLS;

CZRJIB.P11

(=)

o
~NN
Sy
—
nno

02711y

027132
027134

027136

10-NOV-77 11}

104034
000207

MRCY11l 30(1046)
137

Gs:

6%:
78:

108:

JO7

10-NOV-?7 12:52 PRAGE 87
WPITE/RERD DRTR (0S252S)

; ®CHANGE SAVED REGISTERS 70 EXPECTED VALUES

; *COMPARE REGISTERS BEFORE READ DATA COMMAND
:#MITH REGISTERS AFTER COMMAND
ERROR 33 ;REARC DRATR CAUSED IMPROPER
RTS PC :REGISTER CHANGE

:GOOD DATA GIVES WHAT SHOULD BE THE
:RECEIVED DATF. GIVES WHAT WRS THERE
:AFTER COMMAND

; #NOW RERD INTO BUFFER °S CHECKED FOR GOOD RERD

ERROR 34 INCORRECT DATA AFTER
RTS PC :WRITE DATA FOLLOWED BY A
:READ DATA

SEG 0087



lelyl

P R PR P TR T rrrrr ety I

MU MU N 0 b homs e et P Pt s B b () O O) 000 »
mwomm\amm:um—oomvgagugw m;

p3rrd
RED

0, RPOMN/S/6 FCTNL

NIV

027176

027274

027714
02771t

10-NOV-77

005037

052777

032777

104401
104401

104074
000207

KO?7

CTLR1  MACYLl 3?&6046) 10-NOV-77 12:52 PRGE 88

11:2?7

Co473e

002000 152776

004000 152622

177777 004732
00lee3
001223
030306

001223
001223

WRITE/RERD DATA USING UNIBUS B

CLR S8UBUSB ;CLERR UNIBUS INDICATOR

; #NOW FILL WRITE FROM BUFFER-200 OF 52525 AND S OF 377
WILL BE FILLED WITH SAME ODRATA RS
THRT RFTER A WRITE COMPRRISONS

INE THRT KRITE DID NOT CHANGE BUFFER

; #NOW _RERD INTO BUFFER
:#WRITE FROM BUFFER_SO
;#CAN BE MADE TO DETERM
; #NOW WRITE DATA COMMAND WILL BE LORDED

8IS #PSEL , 9RHCS] SET PORT B8
THAT IS UNIBUS B

; ¥NOW SAVE REGISTER FOR COHPRRISON AFTER WRITE DATA

: #ONE REVOLUTION=16670 MICROSEC, ONE SECTOR=760 MICROSEC

- #CHECK IF NEM NON EXISTANT MEMORY 1S SET
‘#]F SET IT ngnns UNIBUS B IS NOT CONNECTED
:#S0 THIS TEST IS NOT PERFORMED
BIT SNEM, 3RHCS2 ;TEST NEM
BEQ 118 :BOANCH IF UNIBUS B THERE
MOV #-1. 3sUBUSB *UNIBUS B NOT THERE
TYPE SCRLF
TYPE sanr
1S JMP 98108 ;JUMP TO NEXT TEST - NO UNIBUS B
) TYPE ,SCRLF
TYPE ' §CRLF
: #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE
; #NOW COMPARE REGISTERS BEFORE WRITE DARTR WITH REGISTERS
:#AFTER COMMAND
18: ERROR 74 sWHILE USING UNIBUS B
:WRITE DATA COMMAND CAUSED
RTS PC : IMPROPER REGISTER CHANGE
ggoo DATA GIVES WMART SHOULD

:RECEIVED DATR GIVES WHAT WRS
: THERE AFTER COMMAND

; #NOW WRITE FROM BUFFER WILL BE CHECKED FOR NO CHRNGE

SEQ 00es



3432

g%%%%%%%
BBIRRLS

e

027736
027740

027742

030040

0302e0
030262

030264
030302
030304
030306

RPOM/S/6 FCTNL CTLR!
P11

10-NOV-77 11:27

10407S
000207

052777

104072

000207

104073
000207

002000

MACY1l 30(1046)
T40

e2s:
38:

4s:

152232

Ss:

6S:
78:

108:

LO7

10-NOV=-77 12:52 _PAGE 89
WRITE/READ DATA USING UNIBUS B

ERROR 7S ;WHILE USING UNIBUS B
;WRITE PQTQ COMMAND CHANGED
RTS PC ;WRITE FROM BUFFER
; #NOW A REARD DATA COMMAND WILL BE GIVEN
:#FILL READ INTO BUFFER WITH 200 ZEROS AND S6 OF ALL ONES

;#FILL WRITE FROM BUFFER WITH 200 OF 52525 RAND Sb6 OF D

; #NOW FILL COMMAND

BIS #PSEL , 9RHCS1 SET T8
THAT IS UNIBUS B

; ¥NOW SAVE REGISTERS FOR COMPRRISON AFTER RERD DATA COMMAND

; ®CHANGE SAVED REGISTERS TO EXPECTED VALUES

; #COMPARE REGISTERS BEFORE READ DATA COMMAND
;#WITH REGISTERS AFTER COMMAND
ERROR 72 ;WHILE USING UNIBUS B
sREAD DATA CAUSED IMPROPER
RTS PC {REGISTER CHANGE

:GOOD DATA GIVES WHAT SHOULD BE THE
:RECEIVED DATA GIVES WHAT WAS THERE
tAFTER COMMAND

; #NOW READ INTO BUFFER IS CHECKED FOR GOCD RERD

ERROR 73 :WHILE USING UNIBUS B
' INCORRECT DATA AFTER

RTS PC 'WRITE DATA FOLLOWED BY A
:READ DATA

SEQ 00€e9



CZRJIBO, RPOM/S.6 FCTNL CTLRI
CZRIIB.P11

AL
- O DD NN LW -

g

{heg

030732
030734

030736

030754
030756

030760

10-NOV-77 11:27

104027
000207

104030
000207

MACY11l 30(1046)
T4O

18:

2s:
38:

s

MO7

10-NOV-?7 12:52 PRAGE 90
WRITE/RERD DRTR USING UNIBUS B

;#FILL WRITE FROM BUFFER WITH HERDER

;#FILL WRITE FROM BUFFER WITH DARTR

;#FILL WRITE FROM BUFFER WITH NEXT SECTOR HERDER
;#FILL WRITE FROM BUFFER WITH NEXT SECTOR DATR

jang T 16 Prom BOFeER Sb-1.2% AMER b1 ComPaRTsons

SURE THRT WRITE OID NO
lCHRNGE WRITE FROH BUFFER.

;#NOW THE WRITE HEADER AND DATA COMMAND WILL BE FILLED

; #NOW SAVE REGISTERS FOR COMPARISON AFTER WRITE HEADER AND DATI

; #WONE REVOLUTION = 16670 MICRO SEC, ONE SECTOR = 760 MICRO SEC
; #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

; #NOW COMPRRE REGISTERS BEFORE WRITE HERDER AND DARTRA
; #WITH REGISTERS AFTER COMMAND

ERROR 27 ;WRITE HERDER AND DRATA
RTS PC iC IMPROPER REGISTER

;Sooo ATA GIVES WHAT SHOLLD

5£§‘$&EBE°ﬁlﬁsﬁ‘XS§nHH?‘

; #NOW WRITE FROM BUFFER WILL BE CHECKED TO SEE THAT
; BNOTHING GOT CHANGED

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

; #NOW R §QB HERgEg QNB gﬁTﬂ COMMAND WILL BE GIVEN

‘#FOR SECTO
: #READ INTO au#rsn 1S FILLED WITH ONES

; #*WRITE FROM BUFFER IS FILLED WITH EXPECTED DRTA

SEG 0090



CZRJIBO, RPO4/S/6 FCTNL CTLRI
10-NOV-77 11:27

CZRIIB.PL1

67
6

3571
3572

RARA
S5%

RARRA
d2dda

A
RATERER I

RREDES

FERRRBRABRARR
~8883

W
o
Q
W

104031
000207

104032
000207

MACY1l 30(1046)
T4l

cs:

BS:

78:

10§8:

NO7

10-NQV-?77 12:52 PRAGE 91
IMPLIED SERRCH

; #NOW FILL COMMAND

; #NOW SAVE REGISTERS FOR COMPARISON RFTER RERD HERDER AND DARTA

; #ONE REVOLUTION = 16670 MICRO SEC, ONE SECTOR 760 MICRO SECONDS
: #CHANGE SAVED REGISTERS TO EXPECTED VALUES

; *COMPRRE REG
ST

STERS BEFORE RERD HERDER AND DATA
i #WITH REGISTER

1
ERS AFTER COMMAND

.
Al

ERROR 31 REﬂD HERDER AND DATA CARUSED
RTS PC MPROPER REGISTER CHANGE
GOO?HEGTR GIVES WHAT SHOULD

RECEIVED DATA GIVES WHAT WARS
HERE RFTER COMMAN

; #NOW_RERD INTO BUFFER NILL BE CHECKED TO SEE
;#THAT RERD WAS GOOD

;WRITE HEADER AND DATA

- 'FOLLOWED BY A READ HEADER

\ nno DATA GAVE A READ ERROR
!ERROR MAY BE IN READ OR WRITE

ERROR
RTS

o

SEG 0091



gg:{:o'“

%
e

gt ald 4
DOV NLEW

SR

GA

00
e
NN
£M

031766

032004
032006

032010

ToSnov-

104027
000207

104030
000207

1l:

Cﬂ.g

MRCviL Q( 10%)

18:

cs:
38:

4s:

1B TES eemt’ 5289’58[ b

;¥FILL WRITE FROM BUFFER WITH HERDER

;#FILL WRITE FROM BUFFER WITH DRTR

;#FILL WRITE FROM BUFFER WITH NEXT TRACK HEROER
;#FILL MRITE FROM BUFFER WITH MNEXT TRACK DATR

:% % Rod &F‘F %& FILLSDR“S?TENC’EOHFQ%?SONS

THRT WRITE DID
HR E ROH

;BNOW THE WRITE HERDER AND DATR COMMAND WILL BE FILLED

: #NOM SAVE REGISTERS FOR COMPRRISON RFTER WRITE HEADER AND DRTHI

; #ONE REVOLUTION = {6670 MICROl SEC, ONE SECTOR = 760 MICROl SEC
; #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES

#NOW COMARE REGISTERS BEFORE WRITE HERDER AND DARTA
&HITH REGISTERS AFTER COMMAND

ERROR 27 ;WRIT R _AND DARTA
RTS PC CQUSEDHTQQSOPER REGISTER
GOO? SRTQ GIVES WHAT SHOULD

RECEIVED DATA GIVES WHAT
WAS THERE ARFTER COMMANT

; #NOW WRITE FROM BUFFER WILL BE CHECKED TO SEE THRT
; #NOTHING GOT CHANGED

ERROR 30 ;WRITE HEADER AND DAT
RTS : CHANGED WRITE FROM BUFFER

; #NOW A READ HERDER AND DATA COMMAND WILL BE GIVEN
:#READ INTO BUFFER 1S FILLED WITH ONES

SEG J209¢



cos8

CZRJIBO, RPOY./S-6 FCTNL CTLR| MACY1l 30(%04?) éO-NOV-?? 12:52 PAGE 93
SEEK TEST

CZRIIB. P11 10-NOV-77 11:27 SEQ 0093

. #WRITE FROM BUFFER IS FILLED WITH 10001,0,0,0,2000,2000, AND 254 OF O
; #NOW FILL COMMANO
; #NOW SAVE REGISTERS FOR COMPARISON AFTER READ HERDER AND DATA

%

;

e

44

NNNNNY
LW—-0O W

; $CHANGE SAVED REGISTERS TO EXPECTED VALUES

; ®*COMPRRE REGISTERS EEFORE RERD HEADER AND DATA
:#WITH REGISTERS AFTER COMMAND

RRERRRY
ool

032320 104031 58: ERROR 3! ;RERD HERDER AND DATA CAUSED

032322 000207 RTS PC §§8$:§§§ JFEGIalER CHAlCE o
REEE&VE? PATA CIVES WHAT WAS

; #NOW READ INTO BUFFER WILL BE CHECKED TO SEE
lTHRT READ WAS GOOD

il
SR2BIS

ddages

032324 6s:

032342 104032 4 ¥ ERROR 32 i WRITE HEREER DATA

032344 000207 RTS PC i FOLLOWE RERD HERDER
;AND DATA GAVE A RERD ERROR
:ERROR MAY BE IN READ OR WRITE

032346 108:

FREHERERR
SRR L8

DD
w



W W W W WL
IR AZERS
Y55

UMY S = b b b bt s e Pt e
- OO0 NN LWU—O

3722

28
;

PR
4RV ER3

o o
W
RO
g
¥ R

D32554

032566

032606

032620

033026

033074

104027

i
28222

000012

MRCYL1

032544
KEE
2S76
32616
b4
3034
3044
3126

3146
3166

03
03

001200

STI:

Ste:

ST3:

STY:

STS:

ST6:

ST17:

DO8

éO-NOV-?? 12:52 PRGE 94

; #THE FOLLOWING MOVES ARE TO INITIALIZE TEST FROM

; #CYL INDER 2

:uf *oc TI?NS ARE Euaﬂcso DURING TEST TO ENRBLE
; #GO 0 NEXT CYLINDER

MOV 810000, 98ST1+10

MOV .B405121.>,385T2+10

MOV 1.88673+]10

MOV sSTu+!

MOV s§TS+y

MOV 8STh+6

MOV Th+]

MOV 210001, 98579+10

MOV 82000, 98S710+10

MOV sl,988T11+4

:#THIS IS TO GET THE HERDS TO CYLINDER O

MOV 810.,38STNPL :TEN COUNT TO GET TO CYLINDER 10

;#FILL WRITE FROM BUFFER WITH HERDER

;#FILL WRITE FROM BUFFER WITH DATR

;#FILL WRITE FROM BUFFER WITH NEXT TRACK HEADER
;#FILL WRITE FROM BUFFER WITH NEXT TRACK DATA

; #THE WRITE HERDER AND DARTAR COMMAND WILL BE FILLED

; #SAVE REGISTERS FOR COMPARISON ARFTER WRITE HERDER AND DATA

. BONE REVOLUTION = 16670 MICRO SECONDS, ONE SECTOR = 760 MICRO SEC.
2#MAX TIME ALLOWED = ONE REVOLUTION + SEEK + 2 SECTORS
!#MIN TIME ALLOWED = 2 SECTORS + SEEK

; #NOW CHANGES SAVED REGISTERS TO EXPECTED VALUES

; #COMPARE REGISTERS BEFORE WRITE HERDER RAND DATR
; #WITH REGISTERS RFTER COMMAND

ERROR 27 +WRITE HEADER AND DATA CRUSED

S
R

SEG 0094



CZRJIBO, RPO4-S/6 FCTNL CTL

CZRIIB.PI11

3755
3756
3757

033076

033100

00
[N]N)
Wi
——
Fo

o

033162

033416
033420

033422

033440
033442

10-NOV-77 11
000207

104032
000207

R
1:2

1
?

MACY1l 30(1046)
T43

STle:

ST13:
ST1N:

ERROR 3
RTS P

EOB

10-NOV-77 _]2:52 PQGE s
SEEK

K 8 WRT TEST (CYL 0-10)

RTS PC ; IMPROPER REGISTER CHANGE
?002 DRTA GIVES WHAT SHOULD BE

REC vE TA GIVES WHAT WAS BE
ey

R COMMAND

;#SETUP_TO RERAD HEADER RAND DATA FOR NEXT TRACK
;#FILL READ INTO BUFFER WITH ALL ONES

;#FILL WRITE FROM BUFFER WITH EXPECTED DATA

; #FILL COMMAND INTO REGISTERS

; #SAVE REGISTERS FOR COMPARISON AFTER READ HEROER
lQND DARTA

; ®CHANGE SAVED REGISTERS TO EXPECTED VALUES

; #COMPRRE REGISTERS BEFORE READ HERDER AND DATA WITH
; sREGISTERS AFTER COMMAND

1 ;RERD HERDER AND DARTR CARUSED
¢ : IMPROPER REGISTER CHANGE
:GOOD DAYA GIVES WHAT SHOULD
:BE THERE
*RECEJVED DATR GIVES WHAT
:WAS THERE AFTER COMMAND

; #RERD INTO BUFFER IS CHECKED FOR PROPER RERD

ERROR 32 WRITE HERDER RAND DATA
RTS PC

NITH AN IHPLIED SEEK
s FOLL OWED R _RERD
HERDER DRTQ ON THE
XT TRACK GRVE R
R AD_ERROR
;ERROR MAY BE READ OR WRITE

iTEE HEADS HAVE RADVANCED ONE CYLINDER BY AN IMPLIED

: #CHANGES WILL BE MADE TO ENABLE GOING TO THE NEXT
#CYLINDER AND THEN THE ABOVE WILL BE REPERTED

SEG 00SS



0, RPON/S/b FCTN

P11

033€36

033766
033770

033772

10-NOV-7

02737
37

000137

104037
000207

CTLR]
11:27

032544

835598

032534

MACY1l 30(1046)
T43

032564
032616

033146

STLS:

STl6:

ST17:

ST18:

ST19:

FO8

10-NOV-?27 :52 PRGE 9%
SEEK & WRT TE T7(cyL = 0-10)

;#TILL CYLINDER 10 IS RERCHED
INC Su8ST1+410

RDD 8], %2000>,48572+10

INC aus 3+10

RDD lEOOO) a85T4H+10

INC an 7544

INC 8ST6+6

INC #ST6+16

INC 48579+10
RADD 8<}. !2000) ansSTi0+10

NC S'?’é&

EC sSTMPI ;COUNT FOR TEN TIMES
BNE ST1 ,BRRNCH IF 10 NOT DONE
BR STl ;10 COMPLETED SO CONTINUE
JMP STi JUHP RS 10 NOT DONE

; #THE HERDS ARE NOW AT CYLINDER 1

#ALL REGISTERS WILL BE SARVED RND R SEEK WILL BE GIVEN
;#70 CvY IN?ER 0

iFILL REGISTERS FOR A SEEK COMMAND

; #SAVE REGISTERS FOR COMPRRISON AFTER SEEK COMMAND

; 8SEEK FOR ONE CYLINDER=7MILI SEC., FOR TEN=70 MILI SEC
; #NOW CHRANGE SAVED REGISTERS TO EXPECTED VALUE

; #8COMPRRE REGISTERS RFTER A SEEK COMMAND
ERROR 37 SEEK COMMAND CRUSED AN
RTS PC ;ERR
GOOD DATA GIVES WHART SHOULD

BECEIVEE DATR GIVES WHAT WAS
: THERE AFTER A SEEK COMMAND

:ﬁg Tg%gnPgiﬂg THE CURRENT CYLINDER IS GOOD AND THERE ARE
;%A READ MEADER AND DATA WILL BE DONE ON CYLINDER O
;#SECTOR 21 TRACK 18. EXPECTED DATA IS 1125

:#FOR 10 WORDS

lCLEﬂR READ INTO SurFER WITH ALL ONES

O

;#FILL WRITE FROM BUFFER WITH EXPECTED DATR
; #FILL RERD HERDER AND DARTA COMMRAND FOR 10 WORDS

SEQ 0096



GO8

CZRJIBO, RPOM 5.6 FCTNL CTLRI  MACY!l 30(104%) ]D-NOV-77 12:52 PAGE 97
CZRIIB.A11 10-NOV-77 11:27 Ty3 SEEK 8 WRT TEST (CYL = 0-10) SEG 0097

3867

28

: #CHECK RERD WORDS

Q34156 104032 STe6: ERROR 32 ;RERD HERDER AND DATA
034160 000207 RTS PC ;FOLLOWING R SEEK TO CYLINDER O
;FgggRCYLINDER 10 GAVE RN

03+182 S127:

HELLRERREY
ENFPRRNN



CIRJIBO, RPON S.6 FCTNL CTLRI
CZRJIB.PI!

DADAD DD DDB DA
L) 0= 0mt 0t Pt e Pt 0t e
QWD NN LWhy-—

3921

034466
034470

034472

034662
034664

0.4666

10-NOV-77 11:27

104037
00020~

104032
000207

MACY!1 30(1046)
T43

1%:

cs:

38:

ys:

10-NOV-77 12:S2 PRGE 98
SEEK & WRT TEST (CYL = 0-10)

; #THIS GETS HERDS TO CYLINDER O

;#FILL REGISTERS FOR A SEEK COMMAND
; #SAVE REGISTERS FOR COMPARISON AFTER SEEK COMMAND

; #SEEK FOR ONE CYLINDER=7 MILI SEC., FOR TEN=70 MILI SEC
; #NOW CHANGE SAVED REGISTERS TO EXPECTED VALUE

; #COMPRRE REGISTERS AFTER A SEEK COMMAND
ERROR 37 SEEK COMMAND CARUSED
RTS PC ; ERROR
GgOD Dﬂgﬂ GIVES WHART SHOULD

THER
:RECEIVED DQTR GIVES WHAT WRS
:THERE AFTER A SEEK COMMAND

; #AT THIS POINT THE CURRENT CYLINDER IS GOOD AND THERE RRE
: #NO_ERROR

R S T O
; #CLERR RERD INTO BUFFER WITH ALL ONES

;#FILL WRITE FROM BUFFER WITH EXPECTED DATAR

;#FILL READ HERDER RAND DARTA COMMAND FOR 10 WORDS

; #*CHECK RERD WORDS

ERROR 32 ; RERD HEQDER AND DATA
RTS PC :FOLLOWING A SEEK T0 CYLINDER 3
EgggRCYLINDER 0 GRVE R

SEG 3098



0, RPO4-S.6 FCTNL CTLR]

P11l

10-NOV=-77 11:27

108

MARCY1!l 30(1046) 10-NOV-77 12:52 PAGE 99
WRITE CHECK DATA 8 WRITE PROTECT TESTS

.SBTTL WRITE CHECK DRTA 8 WRITE PROTECT TESTS

SEG 0099



JO8

CZRJIBO, RPOM-S/b6 FCTNL CTLRI MRCY11 3!%&51;096) 10-NOV-77 12:52 PRGE 100

CZRIIB. P11 10-NOV-77 1l:27 WRITE CHECK HERDER QND DATA SEQ 0100
3937
3938 : #GET HERDS TO CYLINDER S
3939
3940
3941
3942
33:3 :#FILL WRITE FROM BUFFER WITH HEADER
3945 ;%10 WORDS OF OF THE FOLLOWING DATA
3946 c% 2344, 17777,0,52525, 125252
3948
o
3323 :#FILL LEFT ROTATING ZEROS FROM WRFROM+<S4. 22>
3951 035076 012700 177776 MOV #177776,R0 :DATA
3952 035102 012705 000020 MOV #16. RS : COUNT
3353 (035106 012701 002644 MOV SWRFROM+ <S4, %2> Rl ; WHERE DATA GOES
3964 035112 000261 SEC
3955 (0J5114 010021 18: MOV RO, (R1)+ :STORE DATA
3956 033116 006100 ROL RO :GET ZERO ONE BIT LEFT
3957 (035120 205305 DEC RS :COUNT 16
gggg 035122 001374 8NE 18 :BRANCH IF 16 NOT DONE
332? . #FILL LEFT ROTATING ONE INTO WRFROM+<ES. %2>
3962 035124 00024l cLC
3963 035126 012700 000001 MOV $1,R0
3964 035132 010021 2s: MOV RO, (R1)+
3965 035134 006300 ASL RO
39%6 035136 103375 BCC 2s
3967
3968
3969 . #FILL REST OF DRTA
3970
3971
3972
33;3 : #READ INTO BUFFER WILL BE CLERRED
gg;g : #THE WRITE HEADER AND DATA COMMAND WILL BE LOADED
gg;g . ¥NOW SAVE REGISTERS FOR COMPARISON AFTER WRITE HEADER AND DATA
3979
3980
3981
3982
3983
gggg : ¥NOW CHANGE SAVED REGISTERS TO EXPECTED VALUES
3986 : #NOW COMPARE REGISTERS BEFORE WRITE HERDER AND DATA
3987 :#WITH REGISTERS AFTER COMMAND
o
3930 (035370 104027 38: ERROR 27 sWRITE HEADER AND DATA
399] 038372 000207 RTS pC !CAUSED IMPROPER REGISTER

3992 : CHANGE



CZRJIBO, RPO4-S-6 FCTNL CTLR}

CZRJIB.

P11

035374

035550
035552

0355S4

035572
035574

035576

03ckeH4

10-NOV-77 11:27

104031
000207

104032
000207

MACY11l 30(1046)
4S5

4S:

cs:

6s:

78:

108:

STesS:

KO8

10-NOV-77 12:52 PRGE 1Ul
WRITE CHECK HERDER RAND DARTA

;GOOD DATA GIVES WHRT SHOULD

E_THERE
. SECEIVED DATA GIVES WHAT
iWAS THERE AFTER COMMANT

; #NOW FILL COMMAND FOR RERD

; #NOW SAVE REGISTERS FOR COMPRARISON AFTER READ HERDER AND DATRA

; #CHANGE SAVED REGISTERS TO EXPECTED VALUES

; #*COMPRRE REGISTE S BEFORE RERD HERDER AND DRTR
:#WITH REGISTERS AFTER COMMAND

ERROR 31 ;RERD HERDER AND DRTR CAUSED
RTS PC : IMPROPER REGISTER CHANGE
,GOOD DATA GIVES WHAT SHOULD
BE THERE RECEIVED DATA GIVES WHAT WAS
RECEIVED DATR GIVES WHAT WRS

THERE AFTER COMMAND

; #NOW RERD INTO BUFFER WILL BE CHECKED TO SEE
; #THAT READ WAS GOOD

ERROR 32 s WRITE HERDER AND DRTA

RTS PC ;FOLLOWED BY R RERD HERDER
;AND DATA GAVE A READ ERROR
:ERROR MAY BE IN READ OR WRITE

; #A WRITE,READ HAS BEEN SUCCESSFULLY COMPLETED

:#NOW A WRITE CHECK HERDER AND DATA WILL BE GIVEN
:%xFILL THE WRITE CHECK HERDER AND DATA

: #SAVE REGISTERS FOR COMPRRISON AFTER WRITE CHECK

SEQ 0101



LO8

CZRJIBO, RPO4/S/6 FCTNL CTLRI MRCY!1 3?:%046) 10-NOV-77 12:52 PAGE 102

CZrRIIB. P11 10-NOV-77 11:27 WRITE CHECK HERDER AND DATA SEQ 0102
4049
:gg? : #.CHANGE SAVED REGISTERS TO EXPECTED VALUES
4052
4053 : #COMPARE REGISTERS BEFORE WRITE CHECK HERDER AND DATA
40S4 *#ITH REGISTERS AFTER COMMAND
:oss
qo§5 036036 104040 8s: ERROR 40 :WRITE CHECK cnuse?
4088 036040 000207 RTS PC *AN_ IMPROPER REGISTER
4059 : CHANGE
4060 :GOOD DATA GIVES WHAT
406 | : SHOULD BE THERE
4062 *RECEIVED DATA GIVES WHAT
:853 :WAS THERE AFTER COMMAND

4065
4Nbb 036042 as:



CZRJIBO, RPO4/S/6 FCTNL CTLRI

CZrRI1B.P11

:0&7
4069
4070
4071
4072

4100

L rrrssrLLrLrk
e st Bt Bt 0 Bt Bt o Bt Bt st Gt Bt Bt Bt b Bt Bt Pt Pt ot Pt
N—-OOONOTN LW~ ODD N WY

036254 000241
036256 01l
036262 010021
036264 00
036266 10

036552 104040
036554 000207

10-NOV-77 11:27

1?7776
000020
002634

000001

MACYL11l 30(1046)
T4S

%

cs:

MO8

10-NOV-??7 12:52 PRGE 103
WRITE CHECK HERDER AND DRTA

; #GET HERDS TO CYLINDER S

;#10 WORDS OF ERCH 12344,17777,0,52525, 125252

;#FILL LEFT ROTRTING ZEROS FROM WRFROM+<SQ.#2>

MOV
MOV
MOV
SEC
MOV
ROL
DEC
BNE

$177776,R0 ;DATA
816.,RS : COUNT
SWRFROM+<50. %2> ,R1 ; WHERE DATA GOES
RO, (R1)+ .87 TA

RO ;359 5533 ONE BIT LEFT
RS :COUNT 16

18 {BRANCH IF 16 NOT DONE

;#FILL LEFT ROTARTING ONE INTO WRFROM+:BS. %2>

CLC
MOV
MOV
ASL
BCC

#l1,R0O
RQ, (R1)+
RO

2s

; #FILL REST OF DATA

;#FILL THE WRITE CHECK HERDER RND DATR
; #SAVE REGISTERS FOR COMPARISON AFTER WRITE CHECK

; ®CHANGE SAVED REGISTERS TO EXPECTED VALUES

; #COMPRRE RE
! #WITH REGISTER

ERROR
RTS

GISTE??E EFORE WRITE CHECK HEARDER AND DRTA

COMMAND
40 ;WRITE CHECK CRUSED
PC ; AN IMPROPER REGISTER

; CHAN

;Eooo TR GIVES WHRT

: SHOULD BE THERE
;RECE*VEQ DATA GIVES WHAT
:WAS THERE AFTER COMMANDS

SEG 0103



NO8

CZRJIBO, RPO4/S5/6 FCTNL CTLRI  MACYll 30(1046) 10-NOV-77 12:52 PRGE 104
CZRI1B.P11 10-NOV-77 [1:27 T46 WRITE CHECK DATA SEQ 0104

4123 036556 98 ;
¥io4
4125
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2

037100

0s2777

C'LR*

ERPEY->

004732
G373

177776
000020
002634

000001

002000

MACY11l 30(104%6!
T4S

143172

118:

18:

cs-

0 NOV -

WRITE HECK &STR

797 I8UBLSH
BEQ 118
IMP 4898

;*GET MEADS TO CYLINDER S

BOS

PAGE 10S

;IS YUNIBUS B THERE
sUNI 8 THERE SO CONTINUE
:NO UNIBUS B, GO TO NEXT TEST

;#10 WORDS OF ERCH 12344,17777,0,52525, 125252

;#FILL LEFT ROTRTING ZEROS FROM WRFROM+¢SO. #2>

MOV 0177?75 RO :DATA
MOV 8l COUNT

EEX ounrkon*<so 2>, Al s WHERE DRTA GOES
MOV RO, (R1)+ :STORE DRT

ROL RO :GET ZERO one BIT LEFT
DEC RS :COUNT 16

BNE 1§ :BRANCH IF 16 NOT DONE
s#FILL LEFT ROTATING ONE INTO WRFROM+(ES.#2>
cLC

MOV 1,R0

MOV RO (R1,)+

ASL RO’

BCC 2$

; #FILL REST OF DRTR
;#FILL THE WRITE CHECK HERDER AND DATA

8IS #PSEL , JRHCS!I

;SET PORT B
:THAT IS UNIBUS B

; #SAVE REGISTERS FOR COMPARISON RFTER WRITE CHECK

; #SET PORT SELECT

; #CHANGE SAVED REGISTERS TO EXPECTED VALUES

; *COMPRRE
;#WITH REG

R
I

E
S

G
T

I
E

STE
R A

RS BEFORE WRITE CHECK HERDER RAND DRTA
FTER COMMAND

SEC C10€
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CZrRJ18.#11 10-NOV-77 1]:27 T4? WRITE CHECK DRTA USING UNIBUS B SEQ 0106

£
-
R

037320 104076 BS: ERROR 76 ;HHILE g A
037322 000207 RTS PC ; AN IHPRSSER
G

: SHOULD gc THE
;RECEIVED DATR GIVES WHRT
:WAS THERE AFTER COMMANDS

037324 9s:

fLfLLLLLLrLELLELEE
P Bt Pt Pt Pt P Pt o Pt Pt Pt Pt P P Pt
RREOC2BIBIRRZE

D
~
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CZRIIB. P11 10-NOV-77 11:27 Tv? WRITE CHECK DATA USING UNIBUS B SEG 0107
4198
4199
4200
4201 :#FILL SECTOR 0, TRACK O, CYL O WITH ONES
3585 :#FILL WRITE FROM BUFFER
4o0M :#FILL WRITE DATA COMMAND
4205
4206
4207
4208
35?3 :#TIME IS NOT CRITICAL
4yell . #SAVE REGISTERS FOR conpnaxson RFTER WRITE PROTECT
4212 :#BUTTON HAS BEEN H
213
4215 037534 013746 004716 MOV BUNIT, -(SP) :GET UNIT UNDER TEST
42lb 037540 104405 TYPDS
421? 037654 000000 HAL T
4218 - #THE ONLY REGISTER THRT SHOULD CHANGE IS RHDS1 - BIT #l1
4550 WAL
4221 #COMPARRE ALL REGISTERS SEFORE WRITE WARS LOCKED
3555 iou1 WITH REGISTER VALUES RFTER WRITE WAS LOCKED OUT
Y224 037710 104041 3s: ERROR 41 ; LOCKING our WRITE BY
4225 037712 000207 RTS PC uaxrz TTON cnusso
qgs§ i1 ogg RS TER CHANGE
h ,cooo S uﬂm SHOULD
9228 :BE THERE
4229 ;RECEIVED DATA GIVES WHAT
H ‘WAS THERE AFTER WRITE
: :WAS LOCKED OUT BY BUTTON
4233 ;#NOW A WRIT NILL BE ATTEMPTED WITH WRITE LOCKED
Y234 :#0UT By BUTTO
: §; ‘#FILL WRITE rnon BUFFER WITH 377
: 3 037714 013737 037714 001110 uS: MOV 9848, J¥SLPERR  ;SCOPE LOOP STARTS FROM HERE
4239
:g:? .#TRY A ONE WORD WRITE
4242 : #5AVE REGISTERS
4243
Y424y
:g:g :#TIME IS NOT CRITICAL
3535 . CHANGE SAVED REGISTERS TO EXPECTED VALUE
4249 Q40030 017737 142236 004612 MOV JRHWC , JESAVERE ;RHWC IS UNPREDICTYABLE
4250 040036 017737 142232 004614 MOV JRHBA J¥SAVERE +2; RHBA rs UNPREDICTRBLE
4251 040044 017746 142226 MOV RHCS, - (SP) :GET RHCS2
4262 Q40050 042716 177477 BIC nfc<xn‘on> (SP) :KEEP IR AND OR
42€3 040084 (42737 000300 004616 BIC sIR!OR, 98SAVERE+%; CLERR SAVED IR OR



CZRJIBO, RPO4-/S-6 FCTNL CTLRI

CZRJ18.

P11
040062

Q40176
040200

040202

040326

040330

040342
040366
040372
040502

10-NOV-77 11:27
052637 004b16

104042
000207

104043

013746 004716
104405
000000

MARCY11 30(1046)
750

cs:

es:

s 1

8s:
ST20:

EOS

10-NOV-77 12:52 PRGE 108
WRITE PROTECT OPERRTION

BIS (SP)+,38SAVERE+4;SET OR IR RS REQUIRED
; #COMPARE REGISTERS BEFORE HRITE WARS ATTEMPTED
:#WITH REGISTERS RFTER RTTEMPT

ERROR 42 RTT MPTING TO HRITE WITH
RTS PC LOCKED OU
CRUS D IHPROPER REGISTER

: CHANGE
GOOD DATAR GIVES WHAT SHOULD

iBE _THERE
iRECEIVED DATA GIVES WHAT WRS
; THERE AFTER ATTEMPT

#NOW A RERD WILL BE DONE TO DETERMIN THRT
; #READS CAN BE DONE WITH WRITE LOCKED OUT AND
: #THAT NO DRTR ON DISK GOT CHANGED, BUT FIRST CLERR ERROR

;#FILL RFAD INTO BUFFER WITH O
;#FILL WRITE FROM BUFFER WITH EXPECTED DARTR FROM RERD
; #FILL COMMAND

; #®COMPRRE RERD DATA

ERROR 43 ;WRITING WIT
T WAS
E WITH

RECEIVED DATA GIVES WHAT
iWAS READ BACK AFTER WRITE
‘WITH WRITE LOCKED WRS ATTEPTED

; #SAVE REGISTERS FOR COMPARISON AFTER WRITE LOCK HRS BEEN
; #UNLOCKED

MOV O8UNIT, -(5P) ;GET UNIT UNDER TEST
TYPDS
HALT

:#THE ONLY BIT THRT SHOULD CHANGE IS WRL-BIT s#ll IN RHDSI

: #COMPRRE ALL REGISTERS BEFORE WRITE LOCK WARS UNLOCKED
:#lITH REGISTERS AFTER WRITE WAS UNLOCKED

SEG 0108
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Pl 10-NOV-7

Q4OS36 104044
O40S4C 000207

DM LWWVe—-0O mg

LELELEELEL L L LLLE
WD WWIWIHIWWW et

£
W
rury
(=]

4321
4322 040S4e 012737

0M-S.6 FCTN

CTLR1
11:2?7

17277727

MACYL1l 30(1046)
TS0

047270

9s:

108-

10-NOV-77

FOS

WRITE PROTECT OPERATION

ERROR
RTS

MoV

4y
PC

s-1,8PRITEM

12:52  PRGE 109

;UNLOCKING WRITES BY WRITE
tog JTTON _CAUSED RN ERROR
Q 0 QTQ GIVES WHAT SHOULD

RECS&VSQTEﬂTﬁR? ggs NHRT WRS

ON ?HIS ERROR NO LOOPING IS RECOHHENDED
;JUST A HALT ON ERROR WILL DO THE SAM
:TPING AS ONLY THE REGISTERS ARE REQD
:CLEAR PREVIOUS ITEM NUMBER

SEQ 0109
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"ZRJIBO, RPOY4-5/6 FCTNL CTLR]
10-NOV-77 11:27

JI8.

P11

040Se0

83&

040770
040774

012737
013746
0s

000000
004716
oo1112

MACY1l 30(1046)
TS0

177776

047270 3$:

18:

cs:

10-NOV-77
WRITE PROTEC

JMP

GOS

2:52 PAGE 110

OPERATION

%0, PS
SBUNIT, -(SP)
J¥SERTTL, - (SP)

S8SERTTL
J8STSTNM
98SELECT
33

J8$PASS
SENDMG
J88PARSS, - (SP)

SENULL
d8TSTH

8-1,J¥PRITEM
aonbuu:rs
SEOP

J8UNIT RO
SUNITS'RI
(R1)+,R0

)~
= DN

1), a8UNIT
Tsty

;REINSTATE PS TO O
.GET READY TO TYPE UNIT NUMBER
:GET RERDY TO TYPE NUMBER OF ERRORS

;CLEAR TOTAL NUMBER OF ERRORS
:CLERR TEST NUMBER

:STARTING FROM 200 7

:CHECK NEXT DRIVE IF SO
;CONTINUE WITH THIS ONE IF NOT

; INCRERSE PRSS COUNT
:TYPE “END PRSS #”

;JUMP TEST Y ======m—mmmmmmmommo e )

; CLERR _PREVIOUS ITEH NUMBER
iNO. OF UNITS PRESENT

:BRANCH IF QLL DRIVES COMPLETE
:UNIT UNDER TEST

: TABLE PO.NTER

i 1S THIS UNIT JUST TESTED °

:BRANCH IF YES

:BRANCH IF NO

iMAKE THIS NEXT UNIT

:TEST THE NEXT DRIVE ----~---------

SEQ 0110
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CZRIIB.P11 10-NOV-77 11:27 SEG D111
:3?2 I§B¥¥t #SUBROUTINES #5
4357 .SBTTL
4358
4359

4360
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C<RI1B.P11 10-NOV-77 11:27 END OF PRSS ROUTINE SEG Ol12
4361
4362
:gga .SBTTL JAM CURRENT CYLINDER ROUTINE
4365 ; #THIS ROUTINE WILL CHANGE THE CURRENT CYLINDER REGISTER - 'RHCC'
4366 GBY GIVING A *SEEK' COMMAND FOLLOWED BY AN_INIT WHICH WILL LORD
4367 :#'RHCC’ WITH THE DESIRED CYLINDER VALUE. THE ROUTINE THEN CHECKS
:ggg lTHﬂT THE LOARDED VALUE IS CORRECT.
4370 lCQLL IS:
4371 : JSR RO, a8MAKECYL
:g;g ;l XC ;DESIRED VALUE OF CURRENT CYLINDEFR
4374 0OMlle2 MAKECYL :
437S 0QM1le4 010037 041506 MOV RO, d8PCJSR ;PC OF JSR+Y4
4376 041130 162737 000004 041506 sSuB 84, J8PCJSR ;SAVE PC OF JSR
4377 041136 012005 MOV (RO)+,RS :GETTING READY TO FILL DESIRED CYLINDER
4378 041140 Q0106877 141146 MoV RS, JRHCA FILL DESIRED CYLINDER REGISTE
4379 041144 005077 141134 CLR aRAHDST MRKE SURE DESI RED SECTOR TR4CV IS NOT ILLEGRL
4380 041150 013777 002452 14ll2e MoV J8SEECOM, SRHCS] FILL SEEK COMMAND
:ggé 041156 012777 000001 141134 MOV sOMD, SRHAMR :SET DIAGNOSTIC MODE
4383 0OM1164 004737 Q43364 JSR PC,d8PUTREG ; TRKE A REGISTER SNAPSHOT
4384 041170 032737 040000 002404 BIT sERR, 98051 CHECK FOR COMPOSITE ERROR
438S 041176 00140l BEQ cs R-0K
4386 041200 104103 ERROR 103 RECISTER CONTENTS INCORRECT BEFORE A
:ggg :DIAGNOSTIC SEEK
4383 Q041202 052777 000001 141070 2$: BIS 8GO, JRHCS! ; ISSUE GO’ TO SEEK COMMARND
43390 Q041210 000240 NOP ‘ALLOW TIME FOR SEEK TO HANG UP
4331 041212 000240 NOP :ALLOW TIME FOR SEEK TO HANG UP
4332 041214 000240 NOP ;ALLOW TIME FOR SEEK TO HANG UP
:gga 041216 000240 NOP ;ALLOW TIME FOR SEEK TO HRANG UP
4395 0OMi220 004737 043364 JSR PC, d8PUTREG ; TRKE R 2ND REGISTER SNRPSHOT
4396 O4lz224 032737 040000 002404 BIT $ERR, 28051 ;CHECK FOR ERRORS
4397 Q41232 001401 BEQ 38 ;NOT = R-0K
4338 OMi234 104104 ERROR 104 REGISTER CONTENTS INCORRECT RFTER
:333 :R DIAGNOSTIC SEEK
4401 0O41236 004737 0O4l4S2 3s: JSR PC, d8CLDISK GIVE INIT TO FORCE THE TRANSFER
4402 041242 017737 141066 001126 MOV ORACC, 9uSBDDAT ; TEST LATA
4403 Q41250 020537 Q01126 CMP RS, 38$B00AT : COMPARE CURRENT CYLINDER
4404 041254 001406 BEQ 1§’ :BRANCH IF _GOOD
4405 041256 010537 001124 MOV RS, d4SGDDAT 600D VALUE OF RHCC
4406 041262 013737 002334 004600 MOV S8RHCC, 98REGADR ;FRILING REGISTER RDDRESS
4407 041270 104077 ERROR 77 : CURRENT CYLINDER DOES NOT MATCH DESIRED CYLINDER
4408 :REGISTER AFTER A SEEK AND AN INIT
4409 041272 18:
4410 041274 000200 RTS RO
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ZRIIB. P11} 10-NOV-77 [1:27 JAM CURRENT CYLINDER ROUTINE SEQ 0113
41l

Y412 :#THIS FILLS MEMORY WITH GIVEN DATA

w413 :#USED CHIEFLY FOR MERDER INFORMATION

Y414 : #CALL IS

441s s % JSR RO, 38FLHEARD sFILL HERDER

4416 P ® LOC : LOCATION HHERE SAVED
w17 % XN *NUMBER OF WORDS

4418 2" XD 1 :DATA REPEATED XN TIMES
4419 " X02 :DATA REPEATED XN TIMES
Y4420 s ®

gyl o J

Y922 D

4423

4424 041276 FLHERD:

Y425 (041302 012001 MOV (RO)+,R1 :R1 HAS ADDRESS OF WHERE TO SAVE
::gg 041304 012002 MOV (RO)+.R2 :R2 HAS NUMBER OF WORDS
3353 ; #NOW FILL DATA

Y430 041306 012021 18: MOV (RO)+, (R1)+ :SAVE_DATA

4431 041310 005302 DEC Re : DECREMENT COUNT

4432 041312 001375 BNE 1§ :BRANCH IF INCOMPLETE
4433 041320 000200 RTS RO

4434

4435

4436

4437 :#THIS CLEARS ANY BLOCK OF MEMORY.

4438 "#FILLING IT WITH ANY DATA

4439 ‘#CALL IS

4440 s % ISR RO, 38CLRREA

Y49} " F ; FROM

Y442 e N NUMBER OF WORDS

3::3 S % D 'DATA  TO BE FILLED

R

Y445 :#R] WILL HAVE STRARTING ADDRESS OF BLOCK TO BE FILLED
Y446 :#R2 WILL HAVE NUMBER OF WORDS

:::g ‘¥R3 WILL HAVE DATA

4448 41322 CLARER

4450 04,330 012001 (RO)+,R1 ; FROM

4461 p41332 012002 MOV (RO)+.R2 : NUMBER

4452 Q41334 012003 MOV (RO)+'R3 :DATA

4463 041336 010321 18: MOV R3, (R])+ :MOVE DATR

4454 O4139C SUS302 DEC R2 : COUNT

4455 Q41342 001375 BNE 18 :BRANCH IF NOT COMPLETE
::gg 041352 000200 RTS RO :RETURN TO MAIN PROGRAM
4458

4459

4460

4461

4462

4463 :#TH

IS IS A SUBROUTINE YO FILL SAVED REGISTER LOCATION
4464 :#WITH GIVEN LUE
LL I%

H4ES iCﬁ
Y46E . e SR RO, JsFILLRE
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CZRIIB.A11 10-NQV~-77 11:27 JAM CURRENT CYLINDER ROUTINE SEQ O11v
Y4467 ; # RHXX ;REGISTER NRME
4468 R D ; DATA
Y4469 s
4470
4471 Q41354 FILLRE:
4472 091360 012001 MOV (RO)+,R1 ;ADDRESS OF RDDRESS OF REGISTER
4473 OM1362 012002 MOV (RO)+,R2 ;DRTA
4474 041364 162701 002272 SuUB SRHWC,R1 ;OFSET
4475 041370 010261 004612 MOV RE,SROERE(RI) ;DATA IS MOVED 1IN
:zgg 041400 000200 RTS RO ;RETURN TO MRIN PROGRAM
4478

4479



CZRJIBO, RPO4-S/b6 FCTNL CTLR|
10-NOV-77 11:27

CZRIIB.PI11

4480
4481
4482
4483
4484
4485
4486
4487
4488
4489

o4
o4

1412

077 140704
140672
3777 002434

1420 000200

Own
n

07?7
7

140664
77 0024s2
00

LOS

MACY11 3?(1046) 10-NOV-?7 12:52 PAGE 115

140660

140644

AM CURRENT CYLINDER ROUTINE
; #THIS ?gBROUTINE SETS UP FOR SERRCH

s #CALL
P JSR RO,BISRCH
i ¥ C ; CYL INDER
‘%, BYTE S SECTOR
‘#.BYTE T : TRACK
SRCH: MOV (RO)+, dRHCA :SET DESIRED CYLINDER RDDRESS
MOV (RO) + | RHDST :SET DESIRED SECTOR/TRACK ADDRESS
MOV 98SERLH, 3RHCS1  ;GET READY FOR SEARCH
RTS R0 ;WITH 30 IN RHCSI

; R THIS ?gBROUTINE SETS UP FOR SEEK COMMANDS

s #CALL

‘u ISR RO, 98SEEKCY

S ¥ c . CYL INDER

SEEKCY: MOV (RO) +, 3RHCA :SET DESIRED CYLINDER ADDRESS
MOV a-seeton JRHCS] MOV 4 INTO RHCSI
RTS RO 'RETURN TO MAIN PROGRAM

SEQ 0115
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CZRIIB.A11 10-NOV-77 11:27
4S08
4509
4510
4511
Wle
4513
4514 D414 ?7 140646
N51S  ON1NY 13777 002454
4516 O414S0 000200
451
4518 _
4519 0O414s2 014701 002300
: 041356 0{3;02 002276
B Gre e
B guue nme g
g2se g4idos Baddl
4527 041504 000207

M09

MACY1l 30(1046) 10-NOV-?77 12:52 PRGE 116

140630

JAM CURRENT CYLINDER ROUTINE

:ESEE ?gBROUTINE SETS UP FOR OFFSET COMMANDS
X SR RO, dsOFSET

% 0 “MICRO INCHES OFSET

OFSET: BIS (RO) + . IRHOF :SET OFSET REGISTER
MOV J8OFSETC,SRMCSL :MOVIN INTO RHCS!
RTS RO :RETURN TO MRIN PROGRAM

CLDISK: MOV JBRHCS], R :R1 WILL BE CONTROL AND STATUS!
- T ST Gt
MOV 3 ! RY IRY uf EE Eé OR REG?%TE
e o S i
S#E gc 5 runcrzon BITS

SEQ 0116
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CZRIIB. P11 10-NOV-77 11:27 JAM CURRENT CYLINDER ROUTINE SEQ 0117
4528
4529
P
4532 :#THIS CHECKS THAT DEVICE AVAILABLE (DVA) AND READY (ROY) IN RHCSI = 1
4533 : #AND CHECKS MEDIUM ON LINE (MOL), DEVICE PRESENT (DPR), DEVICE RERDY
3233 :# (DRY) IN RHOS1 = 1
3?3? .#IT ALSO CHECKS THAT THCRE ARE NO BITS STUCK AT 1 IN RHDSI
4538
3233 O41506 000000 ©CJSR: O ;PC OF JSR
4G4l DOMISI0 011637 041506 CHECK: MOV (SP), 98PCJSR :SAVE PC OF JSR+Y4
4542 DO41514 162737 0000OM 041506 suB 8%, SbPCJISR 'GET PC_OF JSR
4543 041522 011346 MOV R, -(SP) 1GET RHOSI
4544 Q041524 052716 000100 BIS sVV' (SP) :DONT CHECK Vv BIT
3232 081830 000406 BR cHELKCT :GOTO COMMON CHECK ROUTINE
4547 041532 011637 041506 CHECKT: MOV (SP), ukP7 TR :SAVE PC OF JSR+Y4
4S4g8 0415636 162737 000004 OM1S06 S 84, JbPCISR :GET PC OF JSR
3223 M1594 011349 MOV 3R, -(SP) !GET RHDS1 8 DO VV CHECK AT 3%
4SS] 04154 011146 CHECKC: MOV aR1,-(SP) :GET CSl
4S5S2 O41550 042716 173577 BIC 8173577, (sP) : CLERR UNWANTED BITS
4553 041564 022726 004200 CMP sOVATRDY, (SP)+ ;RHCS]1 SHOULD HAVE DEVICE AVAILABLE
4554 :AND BE RERDY
4SS5 Q41560 001403 BEQ 3s : BRANCH AF 1T DOES
4556 OM1562 011137 001122 MOV 3R1, 38SBDADR ‘BAD DRTA REGISTER (RMCS1)
4557 041566 104061 ERROR bl "RHCS | org NOT HAVE DEVICE
4558 ‘AVATILABLE RIGHT AT THE START
:ggg ‘ALL OTHER BITS SHOULD BE O
4Sel 041570 042716 102000 3s: BIC #ATA!LBT, (SP)  :CLERR UNMANTED BITS
4562 0415794 022726 010700 CMP #MOL i DPRIDRY!vv, ISP+ ;RHOS] SHOULD HAVE THESE SET
4563 041600 001404 BEQ 78 ;gnnnch IF GOOD
ySp4 (0v-..602 011337 001122 MOV 9R3, 3#SBDADR 'BAD DATA IN REGISTER (RHDSI1)
4SeS 041606 104062 ERROR B2 'RHDSI HAS SOME BITS OTHER
4566 ITHAN MOL. DRY, DPR,VV SET
4567 SALL 07H$k IT4 SHOULD BE O
4Se8 041610 000207 RTS PC 'RETURN TQ TEST AND HALT/CONTINUE
4569 : DEPENDING ON WHETHER THIS IS A
:g;? :“*FATAL* ERROR
4572 0OM1612 062716 000006 7S: ADD 86, (SP) :ADJUST STACK TO JUMP OVER HALT IN TEST
4573 OMlEl6 000207 RTS PC !RETURN TO THE TEST AND CONTINUE
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oo
RARARS

nxt
00O

P

22299
SRR

o

810

E FUTN, CTLRY MACY1) 30(1046) 10-NOV-77 lSa&? PRGE 118
Sl - JAM CURRENT CYLINOER INE

;#THIS ]S R TINE TQO SAVE REGISTERS
P RIN §Hé g?g?g TRBLE TO ANY LOCATION

aTgs

SESY Jile

#SAVER

i $ OH

H [ ]

‘e N nunazn OF WORDS SAVED

"af MUST ALMWAYS gg

:27 MUST ALKAYS snvns

SAVEP:
012001 MOV (RO)+,R1 : FROM
£12002 MOV (RO)+ . R2 O
012003 MOV (RO)+.R3 NUMBER
013122 18: MOV §(R133, (R2)+ snvs REGISTER CONTENTS
005303 DEC R3 : COUNT
00137S BNE 18 :BRANCH 1F NOT DONE
000200 RTS RO

. #WHEN AN EVENT IS TO BE TIMED THE RPO4 VECTORS TO "TIME 1"

;.pn*oaxrv of Pnoggss OR IS 4

‘#PRIORITY OF TRA ST BE 6

;:anonxrv OF RPOM INTERRUPTS 1S 7
00S077 140466 TIMEL: CLR JPCLCSR .STOP THE CLOCK
017737 140466 041710 MOV QPCLCTR, 98WAITTM ;GET Tlhc on LOCK
017737 140444 00OYBEN TIME2: MOV SRHCC, abF INACC ; GE cunnsur CYLINDER
017737 140440 004662 MOV SRHLA 38F INALA GET LOOK HERD
000002 RT1 : RETURN fo WAIT P OR WRIT.T

;#THIS IS R WAIT LOOP WHEN AN EVENT IS T0 BE TIMED
;81 HE CﬁbnTIS

;i

s # R QBSObgT; REGISTER RDORESS

¥ B ;BIT

< 4 TA TIHE RLLOHED GIVEN IN 10 MICROSEC

s % T0 TOLERRNCE PLUS/MINUS IN 10 MICROSEC
HE
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CZrRI1B.P11 10-NOV-77 11:27 AM CURRENT CYLINDER ROUTINE SEQ 0119
MET  YRS_HIE HAvE ¥é"%2§%8“§8u‘%%9. SICRO 2ELORR2 sEconD
463 .n NIMOM TIM CAN BE RSURES fs 580u$ 3 ?ES geconos
:233 ‘#FOR THE SLOHEST PROCESSOR
4636 0N1702 WAITPC: O sWAT PC
w37 1704 uair : 0 TWRIT ni?xsrsn RDDRESS
4638 1 HRITBT: O Hﬂ
17i3 WRITTM: O an TE TIHE
:s:o gaigxg WAIT.P: ELS g;unévrn uéusp TIME
il v 140414 o i eenst b o Stent s
4EYY 8317'« MOV &8,3‘;&1 PC "38“ "‘5
WE4S O417S0 o41702 suB 'ZAS'““ TPC ‘WAT P 1 s
%6 S:I;ES MOV S(RO)+. SBHA]TRE un}? xsrs RODRESS
464 1 MOV (RG)+, as-RITBT
w48 041766 MOV (ggu,
464 8:17 MOV (RG)+'R RANC IN 10 MSEC
:251 17;2 MOV RO, 10tSP) STACK
M 37 2150 hoy 12 ‘§%ﬁ°"~¥“&'s FOR. § te B e e ORraY QoM TER NS
}

4654 8:%653 8§§ 8:1535 177674 1S: BIT M ??e JRATTRE' x €D BIT THERE
4655 042010 001025 BNE 4s é RANCH Su
4656 042012 005303 0EC R3 :COUNT 1 ns IRED BIT NOT THERE
4657 042014 001372 BNE 1
4658 042016 0137 042150 MOV gorxncn ,R3 TEMPORARY COUNTER
4659 0N 03379; 041706 177654 2$: B17 SWAITBT aunxrns S neouxnso BIT THERE

042030 001015 BNE 4s énnuc IF YES
¥ob! 042032 005303 DEC R3 !COUNT IF REQUIRED BIT NOT THERE
:225 °“2°§Z 00%373 77642 001126 535 ganlfne JUSBOOAT REGISTER CONTENTS FOR TYPEOUT
4664 8258qu 8527;7 00100 14052& Bl 81E, aRRES] Rg 3 NTERRUPT 0OCCUR
4665 042052 001402 BEQ 38 snancu IF YES
Yobb 042054 104001 ERROR 1 ; P? DID NOT INTERRUPT
4667 042056 DO0427 B8R 78 33
4668 D42060 104002 3s: ERROR 2 04 INTERRUPTED aur WAITED
4669 :ON BIT DID NOT OCCUR
4670 'EVEN AFTER TWO COUNT DOWNS
4671 :FROM 177777 10 O
32;5 042062 000425 BR 7% s 0U
4674 ¥NOW TIME AND TOLERANCE WILL BE CHECKED
4675 042064 017737 177614 001126 4S: foy WAITRE , 9#SBODAT GISTER ?ONTENTS FOR TYPEOUT
45;9 o42072 032777 000100 140200 BIT #]E, JRHES] .b NTERRUPT OCCUR
46 042100 001402 BEG c§ '8 u5 S
4678 042i02 104003 ERROR 3 : INTERRUPT DID NOT OCCUR EVEN
4679 :RFTER ONE BNE AND ONE MOV
4680 gr THE WAITED ON BIT SETTING
Y681 042104 DOCH1N BR 78 :0UT
4£82 042106 160201 c§: suB R2,R1 ‘R1 NOW MRS LOWER LIMIT OF TIME
4683 042110 023701 OM1710 CHP 28lAITTM,RI ;FOR GOOD RESULTS, WAITTM
468 HUST 8E GRERTER OR EQUAL

TOR!
4eBe 0O42l14 103002 BHIS &S BRRNCH IF GOOD



D10

CZRJIBO, RPO4/S/6 FCTNL CTLR] MACY!1 30(1046) 10-NOV-7??7 12:52 PAGE 120

CZRJIB. P11 10-NOV-77 11:27 JAM CURRENT CYLINDER ROUTINE SEQ 0120
4687 082116 104004 ERROR M ;81T DID OCCUR BUT TIME
4688 :TAKEN 1S BELOW LOWER LIMIT
:ggg 042120 000406 BR 78 souT
469] Q42122 060202 6S: ADD R2,R2 :DOUBLE TOLERANC
432 (N2leN 060201 RDD R2.RI ‘R1 NOW HAS UPPER LIMIT OF TIME
4693 042126 020137 041710 CMP RI, asWAITTM ‘FOR cggo RgSULTS WAITTM
Y64 FMUST ?Ecgogﬂ touaL TO Rl
4695 042132 103001 BHIS 78 : BRANCH 1
49 042134 104004 ERROR 4 :BIT 030 OCCUR BUT TIME TAVE:
4697 1S RBOVE ER LIMI
4638 042136 7: ]
:ggg 042146 000002 RT] :RETURN T0 MAIN TEST
4701
4702
4703
4704
4705
4706 :#THIS 1S A WAIT LOOP WHEN NO P-CLOCK IS AVAILABLE
4707 :#NO TIMING IS DONE
4708 : #CALL IS
4709 s # WART
4710 " A - ABSOLUTE REGISTER RDORESS
471l " B :BIT WAITE) FOR
4712 S ¥ TA STIME-NOT USED HERE
4713 ;¥ 10 'TIME-NOT USED HERE
4714 ' ¥R3-1S A TEMPORARY COUNTER
:;ig 042150 177777 YIMCNT: 177777 :COUNT FOR WAIT LOOP
4717 042152 WAIT.T:
4718 042156 016600 o4 MOV 4(SP),RQ :RO_HAS AODRESS OF NEXT LOCATION
4719 042162 né2037 041702 MOV Ro.aoﬁniTPC :WAT PC +2 {s IN WARITPC
4720 042166 162737 000002 041702 SuB 82 asMAITPC ‘WAT PC IS IN WAITPC
4721 042174 013037 041704 MOV S(RO)+, WAITRE :WAIT ON REGISTER RDDRESS
4722 042200 012037 0841706 MOV (RO)+,8WRITBT :WAIT ON BIT
4y7e3 042204 022020 CMP (RO)+. (RO)+ :DUMP NEXT TWO WORDS-TA, TO
:;gg 042206 010066 000004 MOV RO, 4(5P) :RESTORE RETURN ON STACK
4726 ¥THIS HAS THE TWO COUNT DOWNS FROM 177777
4727 082212 013703 042150 MOV J8TIMCNT,R3 :R3 HAS TEMPORARY COUNT
4728 042216 033777 041706 177460 1S: BIT JEWAITBT, QWAITRE ;IS nzougnso BIT THERE
4729 042224 001025 BNE 4$ : BRANCH YES
4730 042226 005303 DEC R3 :COUNT If REGUIRED BIT NOT THERE
4731 082230 001372 BNE 18
4732 042232 013703 042150 MOV S8TIMCNT,R3 : SECOND COUNT DOWN FROM 177777
4733 042236 033777 041706 177440 28: BIT SSWRITBT . QWAITRE ;IS REQUIRED BIT THERE
47349 0Oue244 001015 BNE 48 ;BRANCH 1IF YES
4735 Q42246 005303 DEC R3 :COUNT IF REQUIRED BIT NOOT THERE
473 042250 001372 BNE 2$
4737 Q42252 017?737 177426 001126 MOV JWAITRE . a#SBCDAT :REGISTER CONTENTS FOR TYPEOUT
4738 042260 032777 000100 140012 BIT 81E, 3RHLEST :O0I0 ANY INTERRUPT OCCUR
4739 (O42266 001402 BEQ 3% 'BRANCH IF YES
47490 042270 104001 ERROR 1 'RPO4 DID NOT INTERRUPT
4741 *BIT DID NOT OCCUR
4742 042272 0OCY1M BR Y LouT
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4743
474y
4745
4746
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4?48
4749
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4751
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4753
4754
4755
4756
4757
4758
4759

Pl
o42274
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042320

Q42322
D42324
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104002

000412

000240
032777
001405
017737
104003

000400
000002

000100 137770
177366 001126

MACY1l 30(1046)

ELOD

10-NOV-77 12:52_ PAGE 12l

JAM CURRENT CYLINDER ROUTINE

3s:

Ss:

ERROR 2 ; RPOY INTERRUPTED BUT
HQ%TED ON BlT DID NOT OCCUR
N RFTER_TWO COUNT DOWNS
iFROM 177777 10 O

BR s$ jout
#BIT DID SET SO CHECK IF INTERRUPT OCCURED

fioP :ALLOW TIME FOR INTERRUPT
BIT ggs JRHCS] 1010 nnv INTERRUPT OCCUR

"BRANCH IF YES
MOV JWAITRE, 98SBODAT’ :REGISTER CONTENTS FOR TYPEOUT
ERROR 3 tnrsnaupr DID NOT occun
"EVEN AFTER ONE BNE O
:THE WAITED ON BIT occunrnc
BR 5% TouT

RTI ;RETURN TO MAIN TEST

SEQ Olel
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4787
4788
4789
4730
4791
4792
4793
4794
4795
4796
4797
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JAM CURRENT CYLINDER ROUTINE
; #THIS CgRNGES REGISTER SAVED VALUE

,lCﬂLL 1
¥ JSR RO, 98CHREG
L g R ,nzcxsrsn T0 ge CHANGED
e N s NUMBER 'OF g} S Y0 BE CHANGED
L gsu INEW VALUE ?%TTSLSE gs 06231
;I' HAN
C;ggg AND P WILL BE REPEATED N nﬁnegg 59 ?ﬁsg
MOV (RO)+,R1 s R4 ADDRESS OF ADDRESS OF REGISTER
MOV (RO)+.R2 :R2 ggnasn OF CHANGES
SUB #RHWC | R1 IRI HA SST OF REQUIRED REGISTER
1S: TST (ROY+' :1S A BIC R BIS TO BE DONE
BEQ 2% ; BRANCH 35 A gxg *s REQUIRED
BIS (RO)+,SAVERE (R1) "’ :SET REQUIRED 81
BR 3s :BRANCH TO DECREMENT COUNT
2%: BIC (RO)+, SﬂVERE(Rl) CLSRR Rgournso BIT
38: DEC R2 NUMBER OF CHANGES
BNE 18 annncu IF NOT COMPLETE
RTS RO :RETURN TO MARIN PROGRAM
. #THIS FILLS A BLOCK WITH INCREMENTAL DATA
iCRLL IS
e ISR RO, asFILL
S a F ; FROM
u N *NUMBER OF WORDS
ta g :STARTING vaLus OF DATA
e i : INCREMENT DATA BY
FILL:
MOV (RQ)+,R1 Rl HAS ADDRESS WHERE DATA IS TO GO
MOV (RQ)+.R2 HAS NUMBER or WORDS TO BE FILLED
MOV (RG)+.R3 ARTING VALUE OF DATA
MOV (RO)+'RY RH HAS INCREMENT
" #MOW DATA WILL BE FILLED
18: foV R3, (R1)+ -FILL DATA
ADD RY'R3 :GET NEXT VALUE_ OF DRTA
DEC R2 :DECREMENT COUNT
BNE 18 :BRANCH IF ALL NOT DONE
RTS RO 'RETURN TO MAIN PROGRAM

SEQ Olee
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Rl
:27 JAM CURRENT CYLINDER SEG Ole3

M

lTHIS Ig SUBSEnghg T0 COHPngsgsgéETERS
220 BATA 12 TRFYAR RECTETEAS
!CRLL IS
;! JSR RO, d8COMREG
bu SAVERE ; GOOD DA
E RHC QODRESS OF RDDRESS TEST DRTA
P RETURN FOR ERRO
,! RETURN FOR GOOCD COHPQRISON

RG
; #ON RETURN WITH
:#'REGADR’ HARS REGISTER ADDRESS

COMREG:

RROR ’'SGDDAT' MAS GOOD DATA,

'SBODRT’ HAS BAD DATA

MOV (RQ)+,R] :R1 HAS ADDRESS OF GOOD DATA
MOV (RO)+.R2 :R2 HAS ADOR 2 OF noonzss OF TEST DRTA
MOV (RO)+.R3 'R3 HAS NUMBER OF WORDS
MOV (RO)+ RS R4 HAS RETURN FOR ERROR
MOV (RO), RO ‘RO HRS RETURN ON NO ERROR
- #NOW SRAVE REGIST
Ysr PC, 38PUTREG .SAVE REGISTERS
MOVB §nvsns+es JuAstl: MAKE UPPER BYTE OF RHAS SAME
MOV o 2,RS Pkfssr RS TO -2
#NOW COMPARES WILL MADE'
18: ADD 82 RS : INCREMENT T0O INDEX
CMP (RIY+, (R2)+ :COMPARE REGISTER CONTENTS
BEQ 2s 'BRANCH IF GO0
MOV -(R1),3%#SGDDAT :SAVE GOOD DATA
MOV -(R2)  98$BOOAT :SAVE BRD DRTRA
MOV RHWC (RS) acascnoﬁ SAVE ADDR ESS or FRILING REGISTER
JSR PC, 3RY RETURN $3 MAIN PROGRA
170 PRINT ERROR
CMP (R1)+, (R2)+ ‘UNDO -(R1) AND -(R2) FOR ERRORS
MOV dSWR, - (SP) *GET SWITCH SETTI c
BIC stCe00, (SP) KEEP ONLY SWITCH 7 AND B
CMP #SWO7, [SP)+ S 7 SET AND 8 DOWN
BEQ 38 aanncn OuT IF YES
2% : OEC R3 "ARE ALL COMPRRES DONE
8NE 18 !BRANCH IF NOT COMPLETE
3s:
RTS RO :RETURN TO MAIN PROGRAM
4§ : LWORD O *TEMP STORRGE



$RIE

4854
4855

4889
4830
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047270

JAM CURRENT CYLINDER

; #HERE IS A DETQILED EXPLAINATION OF HOW THE LOOP ON RROR uonxs
SN H T?IN snnon IF THE LSSP ON ERRER E“i CH IS E
S BACK - USUARLLY BRCK TO THE BEGINNING O Ths TEST.

; #WHEN THIS OPERATOR SELECTABLE SCOPE LOOP IS USED THEN THE POINT
;#THE PROGRAM GOES BACK TO CAN BE

:THE Rﬁs;UéNTégNEA:HIN:§HE:U§§T;§§§ER c g 98?1822 z:R::E;N—
TR THSOERQH Hgggi NOF ?gcuéﬂozruxn rug CNOER CONS 1DERATION

lTHE REVER HOWEVER, IF LOOP ON
:#TEST SWITCH IS SET THIS OPERATOR SELECTQBLE SCOPE’LOOP 1S USED

:Eongsrr e HALh rOE T TNOLR CoRSTBERATION  DINT WHEN 1T

iRFTER LOOPING FOR SOME TIME IF THE LOOP SWITCH 1S PUT DOWN THEN

: ®NORMAL OPERATION WILL CONTINUE.

TESTAD: O :FIRST RDDRESS OF TEST

OPERSEL :
B PS SRPRSCES OR STATUS ZERO
n v QSPRITEM CLE PREVIOUS ITEM NUMBER
TYPOC aoTéTNH -(SP)  :GET RERDY TO TYPE TEST
?gpoc JuSLPERR, - (5P) GET Senov TO TYPE LOOP BRCK PC
TYPE ,SCRLF
RDOCT
ADD 82, (SP) :GET LPADR
MOV (SP)+, JuSLPADR
RDOCT
MOV (SP)+, 28SLPERR ;GET LPERR
g$¥ JuSLPADR, - (SP)

SEG Olz4
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M CURRENT CYLINDER ROUTIMNE

; #THIS SAVES THE CONTENTS OF ALL HARDWARE REGISTERS
:#IN MEMORY LOCATIONS TAGED FROM “WC* TO “EC2"

; #THIS IS DONE SO THRT COMPARES ARE DONE WITH SAVED LOCATIONS
; #AND NOT THE REGISTERS THEMSELVES. THIS WILL MAKE
: sERROR PRINTOUTS FOR GOOD AND BAD DATA QLNQYS DIFFRENT

PUTREG:
MOV oRHuc RO :STRRTING RDDRESS OF REG
MOV R !STARTING ADORESS OF ERE SAVED
MOV IRHCC -RHWC+2/2, RY7.NUMBER OF REG. INTO R2
10§: ggg aéno)+ (R1)+ shvs HRRDWARE REG.
BNE 10:
RTS
.#THIS IS A DATA COMMAND SETUP SUBROUTINE
:#THE CALL 1S
La JSR RO, 28RUN
L ¥ c : CYL INDER
‘% BYTE S :SECTOR
‘%.BYTE T : TRACK
s B =W H WORD COUNT
T B :BUS ADDRESS
E BRI :BUS RDDRESS INHIBIT
™ FMT22'ECI'HCI ;FMT22=z1 =16 BIT WORDS
P ¥ :ECI = ECC CORRECTION INHIBIT
ta *HCI = HEADER COMPARE INHIBIT
¥ CoM : COMMAND RDORESS
RUN: MOV (RO)+, 9RHCRA ; CYL INDER
MOV (RO)+. SRHOST :DESIRED SECTOR/TRACK
MOV (RO)+, JRHWC :WORD COUNT
MOV (RO) +’ SRHBA :BUS RDDRESS
MOV JsUNIt -(SP) *GET UNIT NO
BIS (RO)+, {SP) :SET BUS ADDRESS INHIBIT
MOV (SP)+, JRHCS2 :UNIT NO AND BRI TO RHCS2
MOV (RO)+ . QRHOF :FORMAT, ECC INHIBIT, HEADER
:COMPARE, IF THERE
MOV J(RO)+,JRHCS]  :COMMAND IN RHCS1
RTS RO RETURN TO MAIN PROGRAM

SEQ 0125
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JAM CURRENT CYLINDER ROUTINE

; #THIS IS A SUBROUTINE TO COMPARE TWO BLOCKS IN MEMORY

; ¥Rl HAS GOOD DATA BUFFER RADDRESS

;#R2 HAS TEST DATA BUFFER RODRESS

: #RS HAS AODRESS OF RETURN ON ERROR

:#R3 HAS NUMBER OF WORDS TO BE COMPRRED

:#R4Y HAS ONE MORE THAN NUMBER OF WORDS TO BE COMPRRED

;QCQLL 1S:
éSR

LR &R 8 8
—4

.
’
’
.
’
.
’
.
’
.
?

COMPAR:

18: MOV

=¥ DEC
39:

RO, d#COMPRR

(RO)+,R1
(RO)+.R2
(RO)+.R3
(RO)+ . RS
(RO), RO
R3, R4

RY

RY , 9 SERWORD
(R1)+, (R2)+
28
-(R1),3%$GDOAT
-(R2) . a#$BDOAT
R3, 98ERWORD
PC. GRS
(R1)+) (R2)+
JSWR, = (SP)
£1C600, (SP)
#SWO7, lsP)+
3%

R3

18

RO

; RDORESS OF GOOD DATA

:ADDRESS OF TEST DATA

:NUMBER OF WORDS TO BE COMPRRED
:RETURN ON ERROR

:RETURN ON NO ERROR

; RODRESS OF GOOD DATA BUFFER
:ADDRESS OF TEST DATA BUFFER
:NO_OF WORDS TgRBE COMPARED

HO_ERROR
NO OF WORDS TO BE COMPARED

FOR ERROR WORD NO
COHPQRE GOOD WITH TEST DATA
:BRANCH 1F GOOD

; GOOD DARTA

;BAD DATA

 ERROR WORD NO.

'RETURN TO PRINT ERROR

UNDO -(R1) AND -(22) FOR ERRORS

1 8
ESSNCH OUT IF YES
{BRANCH IF ALL NOT DEVICE

sRETURN TO MAIN PROGRRM

SEG 0i26
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000004

s #

s @

BARSECH:

cs:

1%:

ADTIMO:

K10

10-NOV-77 12:52_ PRGE
JAM CURRENT CYLINDER ROUTINE

127

THIS ROUTINE WILL ALLOKW THE CHANGE OF THE BRSE
RDDRESS FROM 176700 TO

8RHCS1, - (SP)
PC,38STKINT
SRHOB, RO

222. Rl
sA0TIMO, auu
?gp,aunhcsx
0(SP)
JCRHCS], ISP
3SP, (RO} +

R1

28
JBRPVEC, - (SP)
(SP)+, 38RPVEC
S8RHCS1, - (SP)
8RPVEC, -(SP)
8RA, -(SP)
J9BEGIN

(SP)+. (SP)+
J#BASECH

ANY TYPED VALUE

:GET READY TO TYPE OLD BASE
s INITIRLIZE THE 1TY KEYBORRD

:GET STARTING ADCRESS OF REGISTERS
;Nunagnggr GISTERS

:SET TRAP CATCHER TO CHECK THIS ADDRESS
: NEMW nogness’

:NO, OL onE JUST RETYPED.

0K, SO RCCESS THIS NEW RDDRESS
:GEY THE ADORESS OFFSET

*AND PLUG IT IN.

‘ONE LESS REGISTER TO GO

:BUT WE’RE NOT DONE YET.

;GET RERDY TO TYPE OLD VECTOR RDDRESS

; SETUP VECTOR RDDRESS

;RESTART, TO RUN ALL DRIVES

;RESTORE THE STRCK
;AND DO THE WHOLE THING AGARIN!

SEG 0127
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CZRIIB. P11 10-NOV-77 11:27 JAM CURRENT CYLINDER ROUTINE SEQ 0128

S024
5025 Q4u4bbe RPVECT:
: TYPE FROM PC

5026 044712 104402 TYPOC ;
S027 Q44714 012777 0O446b2 135344 MOV SRPVECT, JRPVEC ;RESTORE _TRAP RPO4 VECTOR

Eggg 044722 000000 HALT ; CHRNGE TO CONTINUE
S030
5031
S03e2
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CZRJIB.PF:1 10-NOV-77 {1:27 TTY INPUT ROUTINE

SEQ 0129
S033 ;FROM THE TTY
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CSRIIBO, RPOW € & FLTML CTLR MACYL1l 30(10%6) JO-NOV- 77 ]2:52 PHGE 131
cZRJIB "11 sD=NOV- N& H._'}’ 38“& W&ER RGUTI SECG 2121
303S
283&; H Q; SR80 0540008008080 0800800R00000000
ggg .SBTTL ERROR MESSAGE TYPEOUT ROUTINE
604G -rn *NE TH; 'xrzn rs" (2 TEMB) TC DETERMINE WHICH
604 | n&on x THE ;ERROQ TRBLE” (SERRTB,
T OHCE RNING THE ERROR.
5043 -xr xs SYSMAC .
e 1] -uxr onk
5045 7 § r aszer THEN
S046 ; "&kﬁn YPE RE TING THE ERROR
S0M7 xr NUMBER
5048 r WILL BE TYPED
gg;g T ruz s
S051 047270 000000 PRITEM: O ;PREVIOUS ITEM NO. LOCATION
S0S3 0M7272 01774 131642 SERRTYP: MOV JSWR, - (SP) GET SWITCH SETTING
5054 Q47276 Q42716 177277 BIC stcsh0, (5P) KEEP OMLY SWITCH 8 AND b
6055 047302 (22726 00010C CMP 8SuW06, 1SP)+ (IS &6 SET AND 8 RESET
5056 047306 0CI00] BNE 18 : IF_NOT BRANCH
057 (M?2310 00040 B8R FL : BRANCH xr Sul ? IS_SET ANC 8 RESET
5058 047312 000137 0S0232 18: JmpP S TYPERR :JUMP IF Sk 8 IS SET
5059 ‘OR IF SW B8 IS RESET AND SW b IS RESET
5060 047316 2s:
5061 26 005037 047270 CLR JSPRITEM :CLEAR PREVIOUS ERROR ITEM
5062 32 TYPERR:
5063 050232 104401 001223 TYPE SCRLF :“CARRRIAGE RETURN~ 3 "LINE FEED"
G064 0S0236 010046 MOV RO, -(SP) :SAVE RO
5065 050240 005000 CLR RO’ "PICKUP THE ITEM INOEX
SO6b 050242 153700 00111M BISB J8SITEMB,RO
5067 050246 001004 BNE 18 *r xrgn nunsen 1S ZERO, JuST
5068 OF THE ERROR
gggg 0S02S0 013746 001116 MOV SERRPC, - (SP) RROR ron TYPEOUT
6071 0S02S4 104402 TYPOC co rvp;--oc?nL ARSCII(ALL DIGITS
6072 OF .oSb DOO45M BR 108 cs
8073 050260 00S300 18: DEC RO *A0JUST THE INDEX SO THRT IT WILL
5074 300 ASL RO : WORK FOR THE ERROR TABLE
5075 050264 300 ASL RO
5076 050266 300 RSL RO
5077 060270 062700 001226 ADD 8SERRTB, RO :FORM TRBLE POINTER
5078 050279 020037 047270 CMP RO, a8PRITEM 'WRS PREYIOUS ERROR SAME
5079 050300 001002 BNE 134 :BRANCH IF NOT
5080 050302 022020 CMP (RO)+, (RO)+ :POP RO OVER EM AND DH
5081 050304 000420 BR 1 ;
5082 050 010037 047270 138: MOV RO anpnxvzn :SAVE NEW ERROR ITE
6083 050312 012037 050322 MOV (ROY+,2 :PICKUP ;Ennoa nessncs“ POINTER
5084 050316 O0[404 BEQ 3% :SKIP TYPEQUT IF NO POINTER
5085 05 104401 TYPE ; JYPE THE_“ERROR MES
5086 050322 000000 2s: . WORD o : *ERROR EE SSAGE” POINTER GOES HERE
5087 060 104401 001223 TYPE CRLF ~cnnngn RETURN™ & “LINE FEED"
5088 060330 012037 050340 3s: MOV t )+,48 ‘PICKUP “DATA HERDER“ POINTER
€083 0S0334 001404 BEQ ss :SKIP TYPEOUT IF O
5090 050336 104401 TYPE *TYPE THE "DARTR HERDER"
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Cll

12:52_ PAGE

ERROR MESSAGE TYPEOUT ROUTINE

4s:
cs:

6S:

7S:

9s:
108:

118:

. WORD
RE
MOV

Q
MOV
1578
&
Yhoc
BR
MOV
TYPDS
ST
BEQ
TYPE
BR
MOV
MOV
RTS
.RSCIZ
.EVEN

nfCR%EP)

(Rb)+ R

0)+,R0
(R01+
4 3

d(R1)+,-(SP)
es
3(R1)+,-(5P)
(R1)

3

9
6&13

(201 RS
PC

/S

132

”Dﬂ?ﬂ HERDER™ POINTER GOES HERE

ancz RETURN™ &
“DATR T PO NTER
DATA T §$

KUP “OGTR FORHR
OR “DEC

;E&CK?P

"LINE FEED”

POINTER

BR IF DECIMAL

{35"hvi

Sﬂv;Y
IS THE

R1)+ _FOR TYPEOUT
-=0CTAL QSCIE(HLL DIGITS)

(Ri)+ FOR TYPEOUT
--DEC nnL RSCII WITH SIGN

NUMBER?

F _NO
TYPE TWO(2) SPACES

REERSREGE RETURN” & "LINE FEED™

: RETURN

: TWO(2) SPACES

SEG 0132
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TRRP TABLE

CZRIIB.P11 10-NOV-77 11:2
5117

QQ._‘

SEQ 0134



SEQ 0135

F11
12:52_ PAGE 135S

10-NOV-77
POKER DOWN AND UP ROUTINES

“0(1046)

MRCYL1

CZRJIBO, RPOM-
Bl

CZRJIIB

/EXPECTED BIT DID SET BUT TIME IS IN ERROR (TIME IN 10 MICROSEC, DECIMAL

/INTERRUPT ENRBLE BIT DOWN BUT EXPECTED BIT DID NOT SET/
/RPO4 DID NOT INTERRUPY WHEN EXPECTED BIT DID SET/
/LORDING RHERL FOR ALL UNITS DID NOT SET ANY RHRS BITS.

/RHAS DOES NOT CLEAR BY MOVING IN ALL ONES~/

N
T
[+ 8
- 2
* U & [+ 4
o - K 1 4
w F & [¥3)
L I VI -
= ¥ & z
o e W -
" 0 W%
® X = -
n O % m
m O W
L J L d
L R VYIRS ] Q
® _J] & -
* @M w (@]
®« O =%
L B L T
- ] (=]
x W * Qo
® 9 w (+ 4
w I = AN
w N =
w U =
W N N ~N ~N N ~N
] T w ~— — — " () -
» = (@} (&) Q Q (] Q
x m b on v W nn (7] ] n
| - a Lo 8 (o d (= ¢ (s ¢ a
x q .
L d »
- X =
" O &
w X =
" O @ . . . . . .
- W) W — o ™ T un L
L B B B X } af r r X b =
semse  emse w w W w w w
OoONNOUNOWMTUVWNNNTM ONNOBNOW DNNT AU~ ~UO~ OOWON T M —LNNWL
T —0O000T00OMNOOON IFI—OFTOOTO O0Q~——~—ONUTO T—~OTO—~N—ONNN
Q0O —~ T — N~ NN~ —_e—t T O W N NN~ OUINI T bt =t ot = —t
%..C{-..A — O 1%02 alﬂwqaea =T OOYIE. — m./arb uNODODBON O
568 LLILELLYE TEBLELILLE LEIIBILBLESTEL TILLIL3TBYE
n:U (= QDD M —e J=rt MY~ OO WD T
%m 1ummmmmmwm quxumuq mmml g umwm NOgoFRoNa
0 =00 —OJTFNONNTHNO
m w 8 5353L B3EBLEEELES
2102125 O F O\~ eo l I —e U N = QT ——
9714:?1 Nw Nw mﬁﬂmu mmwmw Admw 0 — —— ¥ =000
!LI.H' a 111 5 55 lxu..ll.l.lq —Q—
D.- OOMNANNDOOW
RiiteRiggiigeeis & m LT R

xxmmum&mmmaummmM%aﬁmmm R R

lmdan ke B L K R e e L e D L L L e e L R e e e e T R L T e e e e e R e e e R R e e T e b b e )

21210 L S S S S A S A S S R Y B S S
N et Bt T LA R £ & P ATt A L AT Wi v P v SO

ek be e La T R R e e L L L e e e e e e e L e L Ll L I P g i i gl P G O S O S g sl plu S gl Sl S S as Gy SEV el iy

DN NN N NN NN NN N LN WD NN WD UIN UMD N WD N DD DWUNWDANAN LN



SEQ 0138

Gll
10-NOV-77 lgiags PAGE 136

POWER DOWN AND UP ROU

MACY1l 30(1046)

10-NO

RPO4/S/b F

C2RJ1BO
cszIa.ﬁxx

=0~
1, R

vv

=1,

NO PACK ACKN. RHOS1 SHOULD HAVE MOL

/WITH SPINDLE POWERED DOWN RHCS2 SHOULD ONLY HAVE UNIT NC. AND IR SET/

/NON EXISTENT REGISTER, PROGRAM RBORTED.~

/STOPPED DRIVE HRS MOL BIT IN RHDS1 SET/
/WITH SPINDLE POWERED UP, NO INTIALIZE, RHCS1 SHOULD HRAVE GO=0, DVA

/AFTER SPINOLE POWERED UP,

~ ~N N ~N ~N

>4 - - -— -
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CIRJIIBO, RPO4/5-6 FCTNL
CZRIIB.P11 10-NOV-77
5230 052226 036531

gggé 822 M 5
E 1

8233 052 1
8234 (52254 1
8235 (06e 042522
523 ggsa 4
8237 (52276 0S1440
6238 052304 020104
5239 05231
g240 05231 1
S B
3545 53 Busehs
S244 052342 020104
E245 062350 04210S
S246 052356 051105
gg:? 052364 012
250 062400 020123
6251 062406 042522
82 0S2414 040516
6253 2
5254
§28s o4 101
6266 052444 047503
§257 osewss 000104
£ Bl T
S260 0524 020104
8261 052476 042105
5262 052508 051105
5263 1 0
25e

5 o4
526b 052526 0201e3
5267 052534 042522
03 BRS iRl
g3
8571 052564 043101
272 062672 047503
sa;a 052600 oooiou

e sty &l
€276 052616 047503
25;7 052624 oagioq

mal:

¥4 osgaag gugg
€280 05 349 012
E281 0526M 107
€282 052654 040504
6283 0S26b2 053111
Eog+ 062670 047510
€285 0S2e76 042802

85328

020054

MACYL11l 30(1046)

ONN4M0

047101

020122

047101
051525

020116
086%22
020104
043440
051440

020104
O4esee

EMIN:

EMIS:

EMIE:

EML17:

H1l

10-NOV-?77 12:82 PARGE 137
POWER DOWN AND UP ROUTINES

.RASC1Z

.RSCII

.ARSCIZ

.ASCII

.RSC1Z

.ASCII

.RSCIZ

/AFTER SPINOLE POWERED UP, RHCC SHOULGC BE=0~

/PACK ACKNOWLEDGE COMMAND CRUSED AN ERROR/ ‘15,12

/GOOD DATA IS BEFORE COMMAND, REC DATR IS AFTER COMMAND -

/NO-OP COMMANC CRUSED AN ERROR-<(15-¢l2:

/GOOD DARTA IS BEFORE COMMAND, REC DRTR IS AFTER COMMAND~

/ORIVE CLEAR COMMAND CAUSED AN ERROR/.1S><1e>

#GOOD DATA GIVES SHOULD BE, REC DATA GIVES RFTER COMMAND

SEQ 0137



I11

CoRJIBO, RPOY.5-6 FCTNL CTLRI MACY1l 30(1046) 10-NOV-77 12:52 PAGE 138
CZRIIB.PLIL 10-NOV-?7 11:27 POWER DOWN AND UP ROUTINES SEG 01238

5286 0S2704 020103 0O40SO4 0O40S24
S287 052712 0”8::8 05316é 0S150S

K
&
:
3
2

6289 052726 O4IM40 046517 090515
5290 082734 (Du21le
8292 052737 122 Q4O0S0S 026504 EM20: .ASCII /READ-IN COMMAND CAUSED AN ERROR/ (15> (12>
5233 050744 Gu7IIl QU4 Du6Bl7
5094 (052 Q40S1S 042116 041440
5% 050760 QogSQl Quose3 020104
3535 025738 Oe1lis Qosoyg Doilee
253 000 Qutd? 093113 pueouo .ASCIZ /GOOD DATA GIVES SHOULD BE, REC DATA GIVES REG. CONT. AFTER COMMAND-
5299 053006 052101 020101 Q44507
5300 053014 092526 020123 044123
5301 053022 0S2517 092114 041040
5302 053030 26108 05[040 4isgs
5303 053036 QOue04 101 020101
E°04 DS3044 O Dyese  020ie3
5305 053052 042522 027107 D41440
5306 053060 047117 027124 040440
5307 05306 0S2l0p 0S110S DYI4ND
5308 053074 096517 040515 042116
$309 053102 000
6310 053103 122 QuiSi0 030523 EMl:  .ASCIZ /RHCSI CONTENTS DURING COMMAND WAS IN ERROR-/
S311 053110 Q4144 117 042554
§312 053116 052116 020123 0S2504
5313 053124 094522 043516 041440
S3IY 053132 Quebl7 uDSLS QuaLie
5315 053140 053940 051501 044440
Hif gk mis Sile S
5318 053156 (QW4120 DS1SDY 020061 EM22:  .ASCIZ /RHDSI CONTENTS DURING COMMAND WAS IN ERROR
2319 023188 Qu7eb5 Oobiie oavies
5320 053172 051524 092040 051125
S3el 053200 O47ll) 020107 047803
5322 053206 04651 7101 020104
5323 053214 040527 020123 047111
5304 5oe2 (MeddD OS1iee 01117
5326 053231 790 OuBll6 0YOSI? EM23:  .ASCIT /UNLOAD COMMAND CAUSED AN ERROR/<1S><12>
5327 05323 020104 047503 Q46515
5328 053244 047101 020104 040503
5329 053252 051526 042105 040440
233] 023cee Ooesse o013 DY7ses
5332 053271 107 Q47517 g20i0d .ASC1Z /GOOD DATA GIVES SHOULD BE, REC DATA GIVES REG. CONT. AFTER COMMAND-
5333 053276 040S0M 040524 N340
5339 053304 0S3111 OS] 051440
53% 053312 Q47610 Oel2s 020104
05 042502 020054 042522
5337 053326 020103 O0O40SOM 040524
5338 053339 043440 05311) 061505
£333 (0S3342 0S1040 043505 020056
5340 053350 047503 052116 020056
§341 05336 043101 042524 020122



J11

CZRJIBO, RPO4-S/6 FCTNL CTLRI MRCY1l 30(1046) 10-NOV-77 12:S2 PRGE 139

CZRJIB.P11 10-NOV-77 11:27 POWER DOWN AND UP ROUTINES SEQ 0139
gg:g 8233%; 0“6?83 O46S1S 047101
S344  0S3374 883117 0S1506 0S210S EM24: .ASCII /OFFSET COMMAND CARUSED AN ERROR/<¢15><¢12>
S34S  0OS34 835940 046517 0M40S1S
5346 0S4l 116 041440 0S2S01
5347 0S3416 042523 020104 047101
gg:g ggg:gg 4Q 0Slle2 O0S1117
S350 8%%:34 83816? Q42040 .ASCIZ /GOOD DARTA GIVES SHOULD BE, REC DRTA GIVES REG. CONT. ARFTER COMMAND/
5351 4e 101 101 Q44507
5352 0S34s0 oqesa; 020123 044123
5353 Sb gggs 822114 1040
5354 1 1040 150S
th SR ol el e
S5 SIn g ghes gl
5358 14 8;;117 g27124 040440
5359 0S5 106 0S110S Q41440
8360 0S3S30 046517 0O40S1S 042116
5361 0S3S3% 000
5362 053537 122 0S2105 051125 EM25: .ASCI1 /RETURN TO CENTER LINE COMMAND CRUSED AN ERROR-/<1S5><l12>
S363 0S3SM4 020116 047524 DOM1440
5364 053552 047105 Q4eSed (20122
5365 053560 044514 042516 041440
5366 0S3S66 046517 040515 042116
5367 063574 OM1440 052501 042523
S5 oEn wln ) g
5370 053616 047SS; 042117 832040 .ASCIZ /GOOD DATA GIVES SHOULD BE, REC DATAR GIVES REG. CONT. AFTER COMMAND~
8371 053624 052101 020101 4507
5372 053632 042526 020123 044123
S373 0S36M0 052517 042114 8:1040
5374 0S3646 026105 0S1040 150S
S376 053654 042040 0S2101 020101
5376 Q44507 042See 020123
5377 053670 042522 027107 041440
6378 053676 (#7117 027124 040440
5379 053704 052106 0S1105 041440
S380 053712 046517 ON40S51S 042116
5381 053720 000
5382 05372l 065 03006g 047440 EM2B: .ASCIZ /500 OFFSET COMMANDS ONE RFTER THE OTHER CAUSED RN ERROR/
5383 043106 042523 020124
s34 053734 047503 8: 51§ 835%01
S38S 053742 051504 40 16
S386 053750 040440 855%03 0S110S
387 3756 10 047440
£388 053764 044124 0511 041440
5389 3772 052501 042523 020104
£390 0S4000 04710]1 042440 051122
S391 0S4006 O0S111
€332 054011 27 044522 OM

ese4 EM27. .ASCII /WRITE HERDER AND DATA CAUSED IMPROPER REGISTER CHANGE- <15><¢1a>
4

S394 0S4024 020122 047101 020104
€335 054032 040504 040524 Q41440
S3% 054040 052501 042523 020104
8397 0S404& 046511 0S1120 050117



CZRJIBO#ITPOH/S/B FCTNL

CZRJIB.

i
Pl O o o O o F ¥ o
Pt Bt et s s Pt Pt et P
DONO N LWhe-—

OS40SH4
054062
osS4Q70

gggaggaggggggg
§§§E§;§§§§§-D
TRAZR
- ot

OSH416
oSH42v
os4432
054440
054443
054450
054456
054464
os4472
0S4500
054506
OS4S 1Y
os4see

10-NOV-77

0S
1

A3

—
O
—

B

RR2
RSO
3 BSRGA5ER

Q44040

28

23
i858

P22 P22PPPRT

040510

7
8%

S
28R

Dbg

RR
RZRZRE PIRAZZ ZRZZZ

ZPRRAEZ BRAZRAZ
ZERYRNRRSG=ESReORG

oo
oxf

(alele
I~

CTLRI!
11:27

051040
g42SeM
047101
e
101

12

14

oM
10
Q42503

4507

WNLWONOL
— K}m
—MNO
o L

&

M
[y e

5
RETSR R

Rz

o

NAN
PRRXTERES R

VN—NL L—NOr= e

—nonN L L

-0 WWO—  Lhuo»-
nLnNo0o

Q0o
£L

MRCY11l 30(1046)

04350S
G201ee
042507

2040
4507
Qu4le?
04?7510

EM30:

EM31:

K11l

10-NOV-?77 12:52 PRAGE 140
POWER DOWN RAND UP ROUTINES

.ASCII

.RSCIZ

.RSCIZ

.RSCII

.RSCII

.RSCIZ

/GOOD DATR GIVES WHAT SHOULD BE THERE/<«15> (12>

/RECEIVED DATR GIVES WHAT WRS THERE RAFTER COMMAND~/

/WRITE HERDER AND DATA CHANGED WRITE FROM BUFFER/

/RERD HERDER AND DATA CRUSED IMPROPER REGISTER CHANGE/<15><12>

/GOOD DATA GIVES WHAT SHOULD BE THERE/<1S><12>

/RECEIVED DATA GIVES WHAT WRS THERE AFTER COMMAND/

SEQ 0140



L1l

RPO4/S/6 FCTNL CTLR MACY1l 333&?:&) 10-NOV-77 12:52 PRGE 141

1 e

RRRE

e

RRRYANI

&

RRaRRRRgogoCCS
S

— 0~
onNg

10-NOV-77 11:2 DOWN AND UP ROUTINES SEQ 0141
05%%87 0S2111 020105 EM32: .ARSCIZ /WRITE MEARDER DATA, FOLLOWED BY RERD HERDER AND DATA, CAUSED DATA ERROR/
1 2101 O0S110S
c 1 ; 026101
i g
0104
1 Sl 3 1105
116 2040
1 | 5 440
1 104
gg 2440
1122 1117 000
122 0O40S0S 020104 EM33: .ASCII /READ DATA CRUSED IMPROPER REGISTER CHANGE/<1S,cl12>
O40S04 831440
1 0104
511 11 050117
léﬂs 8510%0 S0S
151 122
l1 047101 2s07
04 042117 042040 .ASCII /GOOD DATA GIVES WHAT SHOULD BE THERE/<1S><le»
0s2101 02010 4507
§ 12 Y127
101 144 7510
333%04 2502
o= i0 2522
Oﬂﬁ%sg 8: 8%3111 .ASCIZ /RECEIVED DATR GIVES WHAT WAS THERE AFTER COMMAND~/
04el 101
020101 O4 042526
020123 044127 052101
0S3440 0S1501 052040
042510 042S22 O4O4M0
052106 O0S11 041440
046517 0O40S1S 042116
128 040505 0104 EM34: .ASCIZ /READ DRTA INCORRECT~/
Oo40S04 O40SeHd 4440
Oﬂl?ég 051167 o4esee
o 127 2 4 EM3S: .ASCII /WRITE DATA COMMAND CARUSED IMPROPER REGISTER CHRANGE-/<1S5>¢ 12>
)\ 101
oq§232 651 7101
iol0e A77E
042l 0S011S
047525 8%0122
0M2Se 4507 2led
05%%05 041440 040510
oM 6; 0le
1 7517 020104 .RSCI1 /GOOD DATA GIVES WHAT SHOULD BE THERE/<15><l12>
O40S04 040S24 043440
0S3111 0S1S0S 053440
040S10 020124 044123
0S2S17 Qu421i4 041040
020105 Ou4l24 0S110S
006S0S 012



M1l

CZRJIIBO, RPON-/S/6 FCTNL CTLRI  MACYLL 30(1046) 10-NOV-77 12:52 PRGE 142
CZRIIB.P11 10-NOV-77 11:27 POWER DOMWN AND UP ROUTINES

8g§$é§ .ASCIZ /RECEIVED OATA GIVES REGISTER CONTENTS AFTER COMMAND/

SEQ 0142

25

o
[ )
e >—
m»—
b e ()0
£
et s e o e Y0
(] e o
§Prs puo e e

® NN £ WO

NN NN
R
A

Pt P ran Pt Prn ot s (s s (s

i

EM36: .RSCIZ /WRITE DATA COMMAND CHANGED WRITE FROM BUFFER~/
1 02
3 Ix
S [
B Eom me g
5535 31
§§g§ §§ 4 8:’""0 EM37: .ASCII /SEEK COMMAND CRUSED IMPROPER REGISTER CHANGE (15>¢12>
§508 1 2116
6529 440 1 eseg
5530 104 6§ 112
§53 SHOM ? 1§ 1040
5 541 1 ;ssq
&5 5y 1 1 101
S5 0554 1
6536 (0554 042117 042040 _ASCII ~/CO0D DATA GIVES WHAT SHOULD BE THERE/<15> 12>
653 055440 1 ( 12 4507
§537 446 1 u§e7
13 £, :23 1 4y 7510
S 1 104 2502
§§.. ggu 0M2S10 042522
S64 Jssgg oN2S03 0S3111 .ASCIZ /RECEIVED DATA GIVES REGISTER CONTENTS AFTER SEEK COMMAND/
5543 05 506 OM2105 OM2040 052101
SEouY 5514 1
1 4
1 4
4 1 116
&548 0544 (0201 315 042524
5549 (5552 (0201 2623 045305
5550 055560 g:xwuo ON6S17 OM0SIS
ggsx 055566 2116
55 557 127 EM40: .ASCII /WRITE CHECK CAUSED IMPROPER REGISTER CHANGE/<1S><12>
222 BE.orb owiddn B43Ess SuEesy
6555 SH0M 440 ego 2523
s ool BHG ERTM B
3 rd 1 é
&§558 OF 1611 S24
gsse 353233 350122 ouqxgg 047101
g SbH4b 7587 8381 ? 2 49 LASCI1 ~/GOOD DATA GIVES WHAT SHOULD BE THERE~/<15> (12>
4 101 1 5 460
556 Jsaaz 2626 020! HWylzz
6Se4 065670 052101 OSI440 047510
6565 065676 046125 020104 042502



SEQ 0143

N1l
12:52_ PAGE 143

10-NOV-?77
POWER DOWN AND UP ROUTINES

MACYL1 30(1046)

IO-NOV-;%

RPO4/S/6 FCT

.ﬁu

CZRJ1IBO

CZRJ1B

/LOCKING OUT WRITE BY WRITE LOCK BUTTON CRUSED IMPROPER REGISTER CHANGE/

/RECEIVED DATR GIVES REGISTER CONTENTS ARFTER COMMAND/
/ATTEMPTING TO WRITE WITH WRITES LOCKED OUT CRUSED IMPROPER REGISTER CHR

/GOOD DATA GIVES WHAT SHOULD BE THERE-/<1S5><12>

/GO0OD DATA GIVES WHAT SHOULD BE THERE/<15><¢la>
.ASCIZ /RECEIVED DATA GIVES REGISTER CONTENTS AFTER WRITES WERE LOCKED OUT~/

N — - — e
— — — — -
(o & a a x e 4

E i

£ S

W w

115706 wn 1“.527 135077022 115705“1 35 W N~ =N N NOUUMOMNN Y

ey R e T i b s o B e

5111501

e Erre e fr s L e ST el
Ioaoq %Smﬂ
42 e mnm REEAY S mmmmwmmn

SLEEBLLEEEE mmmm 3L48%

ummmmm Nt B S
mmmm ML R LB SSUEREERE &mmmmmmmmm

BRI aww s
ﬁmnmmmmmwunwomw TN e EEr e

So80018A

v % praf

Yy
e
FLATOCNNT SN PR NTTRRL BT R UOT KRS RE ww

O4eS10 O0Ouasee

AR SR AARAARR

N iy IV 1V IV, IV, TV, I¥) IV, )

wm O~ M T NON DD —
TV N I I I I TV T IV IV IV VDGO I T I I [V T TH I TH I [N TH [T TV 1)



Ble

SEQ Ciwm

PAGE 14

Se
NES

rooti

10=-Nyv-77

POWER COWN RNC UP

MACYL1L 3JL1046)

CTLR]
11:2?

RPON/S & FCT
N JY 1o~nov-;§

/GOOD DATR GIVES WHAT WAS ON DISK BEFORE WRITE (WITH WRITE LOCKED OUT) /<

N
(Y]
-
-
(]}
(7]
¢
[
-
[
a
@
W
-

w
a
(V)
[
4
ad
,

P <
O
(@]
[ 8
Wi
-
n
=
(&
W
x
v
ad
>
e
(&
2 &
&
o
W
>
—
L)
[
W
o
N

/WRITING WITH WRITES LOCKED OUT CHANGED CISK DRTR/¢1S»><i2>
/RECEIVED DATR GIVES WHAT WAS READ BACK AFTER WRITE-«15><12>

/(WITH WRITE LOCKED OUT) WAS RTTEMPTED/

/WARS ATTEMPTED/<15> (12>

~N - [ [ - N
o O o o o O
g 2 3 g 2 2
™
T
r
Py ]
=t N\ = OoOoNONOOOOTVI—T WNTY—~OMO~NUTTMTOO0
I.l.....|¢0 0 mqqaqmq TFTTO—O — =0 F O~ — T
wmms o7y goats wmmwwmm& e i T R
S LLEE3LLE TLE3ES
72771
—0\) ~ D
mwm %@%ﬁ b

mnmwmm s e wmmmmmmmmmmmmmwwmmwm mmmmmummmmm

NSRS T 47 o8 T
e o e
b

{32 R e e e T R T R

T
TN
-
My
V]
o
=]
.
o
3
[ oS
N~
£
un

” 9



Cle

MACY1l 30(1046) 10-NQV-77 1?:28 PRGE 145
P INES

RPO4/S/6 FCTNL
OWER DOWN RAND UP ROU

P11 10-NOV-77

SEQ O14S

EMMY: .RSCII /ENABLING WRITES BY WRITE LOCK BUTTON CRUSED IMPROPER REGISTER CHANGE /<]

7
0-0'38

o= b PN 0
oW E

.RSCII /GOOD DATA GIVES WHAT SHOULD BE THERE-/<1S.,<l2>

PIIIR_2TRAA
- — P P e
RINELD

.ASCI1 /RECEIVED DATA GIVES REGISTER CONTENTS RFTER WRITE LOCK BUTTON/¢15><l2~

y

.RSCIZ /ENRBLED WRITES/

EMMS: .ASCII /TRANSFERRING ON LRST BLOCK - CYLINDER 410, SECTOR 21, TRACK 1B8/¢(1S><12>

NN N NNNNNN
Pt s Poes Pt Pt Gt e P e
DO NN L Wye-—

Qmmmmmmmmm

8781 27ded

.RSCII /CAUSED IMPROPER REGISTER CHRNGE-/<15><¢12>

.RSCI1 /GOOD DATA GIVES WHRT SHOULD BE THERE/<1S5><i2>



CZRIIBO, RPOM/S/b FCTNL CTLR1  MACYL1 30(1046) 10-NOV-77 12:S52 PRGE 146

CZRIIB.P11 10-NOV-77 11:27 POWER DOWN AND UP ROUTINES SEQ 0146
S734 05757 042510 042522

3739 3141 .RSCIZ /RECEIVED DATA GIVES REGISTER CONTENTS AFTER TRANSFER/

75 BX% ROd po s

5739 05 1 4507

sS790 l Y40

574 g 1 16

&7y 76 1 101 &

5743 057654 1 ilgd 047101

5744 057662 1 11

5745 05766 1 101 020101 EM46: .ARSCII /DATR READ FROM LAST BLOCK - CYLINDER 410, SECTOR 21, TRACK 18/¢15>¢12>
5 057674 Q4252 101 043040

S747 057702 (u7bo 1 14

5748 05771 1 1 1

5749 057716 0419440

5760 (057724 046131 047111 042504

5751 @73z 12 4

5752 0O 14 1505 7524

5753 0S7746 1 482 0200

5754 057754 Dl YISOl 020113

5756 %nssii 051511 “3343 020116 .RSCIZ /1S IN ERROR/

2025 el g;se Q09155 EMu7:  .ASCII ~TRANSFERRING DATA FROM NONEXISTANT SECTOR CAUSED IMPROPER /(15)¢12>
5759 060010 051105 vl%é 043516

e Eie ghod et} gl

2762 060032 047113 024106 Oe1otl

5763 060040 Q40524 & 051440

G764 DHOOME OM] 020122

e B NS BNE g

767

2768 DEOOTE ?238 £55 0e3153 .ASCI1 /REGISTER CHANGE, GOOD DATA GIVES WHAT SHOULD BE THERE/<15><12>
5763 060104 Qoil j340  Q40a10

5770 0601} 1 1 94

2775 Dodlsh Ouoes 490 Ge3il

2775 DoOITM Doi2he Oojwug 0aosld

€774 060142 020129 0994123 052517

5776 060150 042114 041040 020105

5776 DoDISe 0442y 051105 006505

2778 0egies 135 Quisos puusgs .ASC1Z /RECEIVED DATA GIVES REGISTER CONTENTS AFTER ARTTEMPTED TRANSFER-
5779 060172 042526 020104 040509

€780 040524 043440 053111

5781 060206 0515805 051040 043505

5782 {3 Q81511 Qdesad Qg1

5783 22 116 047105

5784 060230 051524 0940440 052106

E78S 060236 051105 040440 052124

5786 060244 0946505 052120 0421085

€787 060252 052040 040522 051516

€788 060260 042506 000122



Ele

CZRJIBO, RPO4/S/b FCTNL CTLRl1 MACYLl 30(1046) 10-NOV-?7 12:S2 PRGE 147
C%RJIS.#“ 10-NOV-77 11:27 POWER DOWN AND UP ROUTINES SEQ Q147
5790 060264 1124 0QM7101 Q43123 EMSO: .ASCII /TRANSFERRING FROM NONEXISTANT SECTOR CRUSED DATR ERROR ¢1S><¢12,
5791 %0278 &633 8:'4525 Q43516
5792 7522 020115
5793 %83& 047S g 66 &3530
5794 14 0s2l 1 124
27% D603% ONid40 022801 Qagses
2797 0e03% QA0I4 090304 Odgeeq
$798 060344 ‘Og 0Sll2e OSil1?
$799 0603S2 1
5800 0603SY 047507 042117 042040 LASCII /GO0D DATA GIVES WHAT SHOULD BE THERE/<15><12>
5801 052101 020101 Q44507
S802 0603 042526 0e0123 04412?
S803 060376 052101 0S1440 047510
S804 060404 Q46125 020104 042502
288022 %O‘-Oég 05?.042 042510 04es5e2
5807 060422 0'40562 020104 0O40SO4 .RSCIZ /BRD DATA GIVES WHAT WAS IN BUFFER RFTER TRANSFER/
S808 0L0430 g Q434940 0S3111
SE09  0OL0436 1 OS3440 040S10
SBI10 060444 020led (040527 020123
S811 060452 047111 041040 0M312S
5812 060460 0O 858125 043101
S8l Golush O42S2M 122 0Slle4
S814 D60474 0471051 043123 0S110S
S81S 060502 000
SR16 107 053111 047111 EMSI: LASCIT  /GIVING ILLEGAL FUNCTION CRUSED IMPROPER REGISTER CHANGE/<15><12>
S817 060510 020107 6111 042514
S318 060516 040507 114 052506
5819 0D60S24 041516 044524 047117
S820 060532 041440 052501 042523
S821 060S40 020104 0%5&1_‘ 0S1le0
5822 060546 50117 0S1] 0s1040
5823 060SSH4 0S1S11 QO4eSed
%g %05% 85.’012 0‘4‘41?3 047101
5826 060S74 (O 0‘1211; 042040 .ASCI1 /GOCC CRTA GIVES WHAT SHOULD BE THERE-/(15><1e>
5827 060602 052101 020101 044507
Sse8 060610 OHESSE 020123 Qu4lez
5829 060616 521 ] 0SIN40 Q47510
5830 060624 6125 020104 042502
gggé %Cb% 00s01S ies10 puases
5833 mg g': Sg 823111 .ASCIZ /RECEIVED DRTA GIVES REGISTER CONTENTS AFTER ILLEGRL FINCTION IS GIVEN/
5834 0606 el 2101
5835 060656 02010} 4 042526
SB836 02015 g4eseg 044507
S837 0606 05;1 0s1 041440
S838 0607 04711 o4 0s2l116
5839 060706 020123 043101 042524
Se40 060714 020122 046111 042514
Se4l 060722 O 8201 g 052506
S84e 060730 041516 O44S Q47117
SBui DE074d Duzsso DOOITE oo
SB4S 080750 0S1127 0S2111 02C:05 EMS2: .RSCI1 /WRITE DATA COMMRAND ON NONEXISTANT SECTOR CRUSED IMPROPER REG. CHRNGE-~ <1
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12:52  PAGE

10-NOV-77 :
POWER DOWN AND UP ROUTINES

MACY1l 30(1046)

RPO4- 5.6 Fcrn% CTLRI
.#11 10-NOV-77 11:27

CZRJIBO
CZRJIB

/RECEIVED DRTA GIVES REGISTER CONTENTS AFTER ARTTEMPTED WRITE DATA/

/GOOD DRTA GIVES WHRT SHOULD BE THERE/<1S><12>
/ATTEMPTING COMMAND WITH INVALID RDDRESS CRUSED IMPROPER REGISTER CHANGE

/READ HERDER AND DARTA AFTER R SERRCH CRAUSED DRTRA ERROR~/

/GOOD DATA GIVES WHAT SHOULD BE THERE-(15>¢12>

RSCII
RSCIZ
.RSCIZ
RSCII
RSCII
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12:52  PRAGE 149

SEG Q149

10-NOV-?77
POWER DOWN AND UP ROUTINES

MACYL11l 30(1046)

'7‘% ii:2h

10-NOV-

RPO4/S/6 FCT

CZRJ1BO
czn:xa.#xx

WORD NO 261 TO 266 SHOULD ‘< 15>«l2?
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H12

ngiiggplTPoq/Sfb FCTNL CTLR MRCYLL 3Q(1046) 10-NQV-77 1?&565 PRGE 1S0

10-NOV-77 [1:2 OWER DOWN AND UP ROU SEG 0150

EMS7: .ASCII /ATTEMPTING DRTA COMMAND WITH WRONG FORMAT BIT CAUSED-/¢1S,‘12>

Bady
202N
oo

2z

9S8 062154 027117 030440 0S2040
5959 Oe2lke 020117 Q3 020060
g%ﬂ gl;g o S ﬁ?llﬂ
SQSé éOH élDl Y4 ;gs;
5363 0becle elee 7040 Q20117
Sk &SESE 1 047524
965 c 3032 1440
5969 825234 l 6l
596 2ve 1
S368 062243 102 020105 044103 .ASCIZ ~/BE CHANGED~
59369 0¥7101 042507 00010
5970
597
597 1 3
2 B o b S
975 062314 047522 043516 043040
5976 0B2322 0S1117 0O40S1S 020124
S BT pex sUE R
5979 825 6511 11 11; .RSCII /IMPROPER REGISTER CHANGE/<15><la>
5380 062352 0S1105 0S1040 043S0S
5981 062360 0S1S11 042524 020122
gggg 082%?3 044192 047101 042507
S384 062376 047507 0O42il?7 .ASCI1 /GOOD DATA GIVES WHAT SHOULD BE THERE- <1S>«12>
5385 062404 052101 020101 044507
5986 0Ob24l2 042526 020123 QuU4127
5987 0624 052101 051440 7510
5988 06242t 046125 020104 042502
gggg 062“33 OSEO?Q 042510 0O4esee
S331 Obe444 (42522 042503 05311l .ASCIZ /RECEIVED DRTR GIVES REGISTER CONTENTS RFTER RTTEMPTED DATR TRANSFER/
5992 062452 042105 O 0s210!
5993 60 1 e ?
S394 1 4
539 06 1 11 1440
5936 062502 047117 042824 052116
997 062510 020123 043101 042524
5998 062516 020122 052101 042524
S999 062524 115 ggs: 020104
6000 062532 052040
6001 062540 040522 1516 042506
288% 062546 1ee

EMBO: .ASCII /ATTEMPTING TO MODIFY REGISTER DURING AN OPERATION CAUSEC IMPROPER <15«

¥

A Y

0 8
g e
RE22 Q¢
%

3

6006 0Obcs 020117 7515 044504
8007 062572 DSH506 1040 043505
B008 D62600 0S1511 042524 020122
B009 06206 0S2504 044522 043516
6010 O6cblY4 040440 0201)6 050117
B0I1 Dbecbe2 0S1105 052101 047511
60l2 0ece30 0e0116 040503 051525
6013 0Otce3k 042108 Q44440 050115



I12

MACY11l 30(1046) 10-NOV-?7 12:52 PRGE 151

RPO4/S-6 FCTNL
POWER DOWN AND UP ROUTINES SEQ 0151

0
P11 10-NOV-?77

062644  D47522
062652 gl2
062653

[ad @}
[ |
LI it
AV 1]

—

2 2
h
8\1
;

122 3508 O0S1S11 .ASCI1 /REGISTER CHANGE. GOOD DARTR GIVES WHAT SHOULD BE THERE/1S><l2»
062660 O 853%22 Q44103
oM 10; 07 020056

o0 By sl pi
$on ndl Sl g
ol Bl Ehw mn
062;38 0520?8 852510 ovesSae
062742 Q42S2e 0O4e503 053111 .ASCII /RECEIVED DRTA GIVES REGISTER CONTENTS AFTER OPERATION WAS RATTEMPTED/<1S
062 04210S 042040 05210i
062756 020101 044507 042526
062764 020123 042522 044507
062772 052123 051105 041440
06 Q47117 0Q42Se24 0S2116
063006 020123 04310; 04aSa4
063014 0c0l22 0S0117 051105
063022 052101 047511 020116
063030 040527 02C123 052101
06303& o4esey 0506{3 042524
063047 115 042117 043111 .RSCIZ /MODIFYING REG GIVES RDDRESS OF REGISTER BEING MODIFIED WHICH CRUSED ERR
063054 044531 043516 0S1040

3068 043505 083440 0S3111
063070 051505 040440 042104
063076 042522 051523 047440
063104 020106 042522 0O4450
063112 052123 O0S110S 041040
063120 044505 043516 046440
063126 042117 043111 042511
063134 020104 Q44127 041511
063142 020110 040503 051525
063150 042105 0O4e44Q 051122
063156 O0S1117 000
063161 IES 041510 030523 EMbl: .RSCIZ /RHCS] HRS SOME INCORRECT STATUS BITS =1, OR = 0~
063166 O44040 0S1501 0S1440
063174 046517 020105 047111
063202 047503 0S1122 041505
063210 0Oetle4 0S2123 0S210!
063216 051525 041040 0Selll
063224 020123 020075 026061
063232 047440 020122 020075
063240 000060
06324 044128 831524 020061 EMe2: .ASCIZ ~/RHDS! HAS SOME INCORRECT STARTUS BITS = 1, OR = 0~
063250 04051 0123 0Qu47%23
063256 04251§ O44440 04iSle
06326 0S1117 Q42522 0S2103
063272 O0S1440 040524 0S2Sed
063300 020123 044502 0S1Sed4
063306 036440 030440 020054
8gggég 051666 036440 030040
063323 iee 042110 030523 EMeBS: .RSCIZ /RHDS1 CONTENTS DURING COMMAND WERE IN ERROR.



SEQ 0152
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12:52 PRGE 152

10-NOV-77

CUN AND 1JP ROUTINES

&)
ce

o

RPUM/ S/ &
P11

CZRJIBO
CZRJISB.

/RECALIBRATE COMMAND CAUSED IMPROPER REGISTER CHANGE-/<1S><l2»

/RECEIVED DATR GIVES REGISTER CONTENTS AFTER COMMAND~/

/HERDER AND ODRTA COMMAND FOR HEAD SELECTION TEST CARUSED~/<15><i2>

/ERROR - RHDST GIVES TRACK BEING WRITTEN OR READ ON CYL 0, SCTR 0s<15><¢1

/GOOD DATA GIVES WHAT SHOULD BE THERE/(1S><l2>
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Kle

CZRJIBO, RPON/S/6 FCTNL CTLRI MARCYLll 30(1046) 10-NOV-?7 12:52 PRGE 183

CZRIIB.PLL 10-NOV-77 11:27 POWER DOWN AND UP ROUTINES SEQ 0183
6l 064032 042522 Q42101 044040 EMB?: .RASCII /REARD HERDER AND DATRA ERROR IN HEAD SELEZCTION TEST. /<(l2>¢1S
6127 064040 Qs 83850"0 glee
6128 064046 101 104 0oSOM

6129 064054 2‘*:8 0Sllee

6130 %‘00% 1117 Y4 020116

6131 0640 esi 210 1440

6132 064076 %1 454

(D Sk GP gerg ol

6135 064116 gq& lgég ge20l24 .ASCII /FIRST FOUR WORD NUMBERS RRE THE HERDER.-/<12>¢15>

6136 Ob4ied 0‘475C? 11 0S3440

6137 064132 0OS11l 104 052S16

6138 064140 0'*1165 05110S 8430123

6139 D64146 OSlloé 10‘6' Y124

S Sie Goip gl el

bl42 064167 127 0S1117 020104 .ASCII /WORD NUMBERS S TO 260 RRE DRTAR WORDS,/7<12><¢15>

6143 064174 052516 1 lg 8:.':1105

bl4Y De4c02 02012 7524

6145 064210 03l 030066 040440

bi4e 064216 0'42582 m;g:g 052101

i g S gy ol

BIN9 064236 04710 18‘0 847111 .RSCIZ /RAND IN DATA WORDS BITS 4,5,6,7,8 GIVE TRRCK NUMBER.~

6150 064244 a leé 20101

6151 0O64eS2 o4el 020123

6152 0e4260 044502 0S1S24 032040

6153 064 Q32454 4 033454

6154 OB4 4 3440 0S3111

6155 064302 020105 O0S1124 041501

6156 064310 020113 0S2S16 041115

gigg 064316 0S1105 0000S6

6159 064322 042522 042101 044040 EM70: .ASCII /READ HERDER AND DATR ERROR IN/<¢1S5><l2>

bl60 064330 Q40S0S 0O42S04 (020122

blbl 064336 047101 020104 OMOSOM

blb2 064344 (O4M0S24 042440 0S1122

g%ga %:352 051(13%5 O44447] 006516

b165 064361 104 043111 042506 .ASCI1 /DIFFERENCE LINE TEST-<¢1S5><¢l2>

b1t 064366 042522 0O41S16 020105

G xi GED gl e

6169 064407 127 %?117 020104 .RSCII /WORD NOS -4 GIVE HERDER/<¢1S5><l1&>

6170 064414 047516 8301 ; 0ce461

6171 064422 020064 Y 042526

e gD i s o

B174 0Ob444] 127 05111; 020104 .RSCIZ /WORD NOS S-260 GIVE DRTA WHICH IS THE CYLINDER ADDRESS~

6175 Db4446 0O47516 8%0123 02646S

6176 064454 (033062 0060 044507

6177 064462 0425 0‘!2049 052101

6178 064470 020101 044127 041511

6179 064476 020110 0S1511 0S2040

6180 064504 Q42510 041440 046131

6181 064512 047111 042504 020122



SEG 0154

10-NOV-77 12:52 PRGE 1S4
POWER DOWN AND UP ROUTINES

MACY11l 30(1046)

?% th

10-NOV-

RPOM/S/6 FCT

Pl
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I

C<RJIBO
CZRJIB

/RECEIVED DARTA GIVES REGISTER CONTENTS AFTER 3 INDEX PULSES/

/FORCING OPI BY 3 INDEX PULSES/<15> 12>

/CAUSED IMPROPER REGISTER CHANGE/¢15><12>

/GOOD DATA GIVES WHAT SHOULD BE THERE/<15><le>
/READ DATA CAUSED IMPROPER REGISTER CHANGE-<1S><¢l12>
/GO0D DATA GIVES WHART SHOULD BE THERE/<¢15><la»

/WHILE USING UNIBUS B/<1S> 12>
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/RECEIVED DATA GIVES WHAT WAS THERE AFTER COMMAND-
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SEQ 015S

Ml2

:52  PAGE 1S5

o ROUTE

NES

10-NOV-?77

POWER DOWN AND

MACYL11 30(1046)

CTLR]
11:2?

RPOM/5/6 FCT
911 10-NOV-77

CZrRJIB0O
CZRJ1B.

/WRITE DATR COMMAND CRUSED IMPROPER REGISTER CHRANGE~/<1S><l2>

/RECEIVED DATR GIVES REGISTER CONTENTS AFTER COMMAND~/

[ ~
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m N a - m (&) m
- I
v O 0 p o v (] n
=2 Wl = X - | < 2
m o @ (3] a @
- [+ 4 " (V3] e E —
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§§3§lﬂ EM74: .ASCII
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W (7Y}
- 11552302“00305 T ONYT —~ 0 O %75
12?.110942 0 — = QOO0 NON o
G T e
338 L3TTBEL 338
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Q41440
o4elle
S
geoids
4440
0S1117 0OMeSez
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N12

77 Igiggs PRGE 156

OWER DOWN AND UP ROU

SEQ 0156

; MACYll 39(1096) 10-NQV-

RPOM/S/6 FCTN& CTLR
10-MOV-77 11:2

BG
&#1:

CZRJI
CZRJI

/WRITE CHECK CRUSED IMPROPER REGISTER CHANGE~/¢15><12>

.RSCII

eI 6
0103&

) gl

— vl g

211002

STEoods SEENDE BNE
RGPS POGE IS

')

lq Hgﬁmn mm
TS - I T NN
Q n;m7777 “mwm.dr % ..m

MO MM ™ NS

%UGGOGGGGQGG%GGmOO&OCO&G

LSRAAEAT

/GO0OD DATA GIVES WHAT SHOULD BE THERE- /<15 ‘12>

.RSCII

oOoMOoOWwm
FINNIO
-y Y e

RNTZIZET 8T
TS

32

/RECEIVED DATA GIVES REGISTER CONTENTS RFTER COMMAND/

.RSCIZ

£5H-8NEES
S
5388384

od

oO—~uMTNLOoN O

01111111111

O R0aa30393233303

PRIOR TO DOING NEXT TEST DOES NOT PRODUCE CORRECT RES

.ASCI1 /PRELORDING ’'RHCC’

EM?77:

473

wm o

ST

SR

mwmm

BB

BLLEEBELEE mmmmmmmmmmmw

R T
mm Gags mmwmwmmxxe

804
$34
¥

maw&m
LRREEFRAREN

1111111111

§213333323 m

CONTENTS/

"RHCC’

TS ARE SUSPECT WITH REGARRD TO

/THEREFORE NEXT TEST RES!

.RSCIZ

™Mo aaoq
em

4111

&mwmmmm

—
™
(9}
¥

onNQONM

q &
q
101

FoNT TS

Tttt O T~

.ASCIZ /RDDRESS PLUG CHANGE RESULTED IN BRD REGISTER DRTAR/

6348 066352 05
6349 066360 02

6347 066344



Bl3

ERIIB0 T Totnov oy 18 ™ RO 00uAO P molbinds PO 1S s65 i

Besisi

11
%

EMIOL: .RSCIZ /uNIT DIL NOT GC OFFLINE wHEN RUDPESS FLUL REMOVED-

?
[y qo—o—
PHROAT RINRoRET
P
~

g? O EMIO2: .ASCIZ /UNIT NOT AVAILABLE AFTER ADDRESS PLUG REPLACED
b6 gg;m"
6367 14
638 046120
6370 -0 ﬁ; Il EMi03: .ASCIZ /REGISTER CONTENTS INCORRECT SFFORE A DIAG MODE SFEr
S me Sl B B
6374 0665 ﬁzsg 05215§ 8140
6375 0OFbe02 043106 061117 020105
6376 066610 10 2501
£378 O6EXG Ouswa : 9°U538
6379 0bbbd] gelS{] EMIOY: .ASCIZ /REGISTER CONTENTS INCORRECT AFTER A DIAG MODE SEEK/
066636 O4 0201 7503
6381 Qebbdd Qealle QMAI0S O5iSey
066652 041 051117
066660 042 052103 090440
6384 066E6E 052106 051105 (040440
6385 066674 (42040 090511 020107
6386 066702 047515 042504 051440
6387 066710 042805 000113

1



00
3%
i
[ ] ]

3453

A
IR g 2w

ok

3

3&-

2

& citone

:

VEY

3

385832085

£LL

Cl3

0, RPOM-S 6 FCTNL CT MACY1l 30(1046) 10-NOV-77 12:52 PRGE 158
P11l 10-NOV-77 11:27 POWER DOWN AND UP ROUTINES SEG 0158

WD
r
0
[

14 CPHALT: .ASCII /FRTAL ERROR - SEE DOCUMENT LISTING/(1S><l2>¢1S><12/

;

:

9
&
NDO&

.ASCII /THE CONTROLLER OR DEVICE HRS GONE OFFLINE, LOST//15./12-

7
i
2%
e
RIT?
P
358

Iﬁ:ﬁg
727
=2
ZE58
22
22
~NO

.ASCII /'RERDY’, BECOME UNAVAILABLE, OR HAS STATUS BITS/¢1S>cla>

RS
!
? R
§ e

IR
gt
;
?
&

04eS1lsS 052440

ot
=
239
3
&
;

.ASCIZ /WHICH CANNOT BE CLERRED~/

222
£

(e I N ]
2
o
N
[y
e
o
p— e
b e

FERENZR

RRRRRRRRRRRRRRRRRR
B
r:

NNNNNNNNY
Do P Pt Pt ot Pt et Bt

1040 020105 046103
0S0S 042522 000104
Q7154 Quison 0 020040 DHI:  .ASCII /PC TEST  WAT  BIT REG  REG  RHCS1/¢15> (12>
067162 2524 0S2123
067170 020040 020040 040527
067176 020124 020040 020040
067204 0040
& B
7 I 8350
067 leg 051503 O00ee!l
067543 o 0 ASCIZ NO PC EXPECT ADDRESS CONTENT CONTENT/
07520 goplug O4F0uR 020117
067256 020040 020040 0SO040
067264 020103 020040 020040
067272 Q42440 QSOI 1502
& e
7304 Qu7Li? ORsesy bad)le
067322 QY1440 047117 0942524
067330 052116 000 _
067333 120 020103 020040 DH4:  .ASCII /PC TEST  WAT BIT REG TIME IN/<15) <12



D13

CZRJIBO, RPON/S/6 FCTNL CTLRL  MACYL1l 30(1046) 10-NOV-?7 12:52 PRGE 159
CZRJ1B.P11 10-NOV-77 11:27 POWER DOWN AND UP ROUTINES SEQ 0159

bYdY 067340 020040 2040 0S1S0S
06 3440

020040 .RSC12Z ~ NO PC EXPECT ADDRESS 10 MSEC/

w gg?gg DHS: .ASCII PC TEST REG GOOD RECEIVED/<15> (12>
s Enl £l fge s
b464 067524 % ell 0
G Tne b fiom peo
b*gg %772% 5 7; 8 .RSCIZ ~ NO RDDRESS DATA DRTAR/
b4 SY 1 gOCH
6469 067562 %8 2101
6470 067570 O0S1104 051505 020123
b471 067576 OMOSOM g 020040
6474 067613 % )} 0 DMHb: .ASCI1 PC TEST REG RECEIVED/<15> (12>
b475 067620 020040 0% EISOS
6476 0676cb 020124 O« 104
6477 067634 043505 OC
fe Eok DY fUn B
6480 067655 .RSCIZ - NO ADDRESS DRTR/
b48] CE?E&S 117
6482 06767 0040 o4M0
Ho 2es mom BE m
e48S 067712 041520 020040 020040 DH7: .ASCIZ /PC TEST REG RDODRESS~/
6486 067720 02004Q 042524 052123
L4487 0677 0 04g5e2
6468 0677 0201 020040 020040
B483 067742 042101 O0S1104 0S150S
2:4321] 067?750 000123
6432 06775 0Q41S 020040 020040 DOHI1O: .ASCII /PC TEST FAILING CONTENT CONTENT CONTENT CONTENT- <15 (12>

020124



E13

CZRJIBO., RPOM/S/6 FCTNL CTLRI  MACYLl 30(1046) 10-NOV-?7 12:52 PAGE 160
CZrRIIB.P11 10-NOV-77 11:27 POWER DOWN AND UP ROU§INES SEQ 0160

ggg? 870033 047503 osaéis o4710S

6502 07064 éuo 029045 uegowg .RSCIZ ~ NO REG. RHCS1 RHCS!I RHDS!I  RHER1~

6503 Q7 11

6504 §§8§§§ 1040

6505 070064 3505 020040

6506 070033 051090 1610 030523

6507 1 838230 1 041510

(R ZU% Ron REe B

510 Groled GRIpe GSID dsosee

6512 070131 120 020103 020040 DH26:  .ASCII /PC TEST CONT OF CONT OF CONT OF CONT OF CONT OF CONT OF/<15>¢12

6513 070136 020040 0S2040 0S1S0S

6514 070144 020124 020040 041440

6515 0701S2 0471i7 020ia94 043117

6516 070160 041449 Qu7117 020124

6517 o7oxge 043117 OMI4N0 047117

6518 0701 020124 0N3117 041440

6519 070202 087117 124 043117

6520 070210 041449 117 020124

g2s) Daeis Bl B9 ikl

6553 8;8553 Bsgéqo 830640 020040 _RSC1Z2 - NO RHCSI RHMCS2 RHDS1I RHERL RHER2 RHER3~

6524 (070240 1 0

B250 070548 DSOMMO Oo0D48 044iss

2258 D70oea Oauios 108 BS00es

6508 0702:595 122 0SI504

6529 070276 020061 020040 094122

6530 0703084 0S1105 ggoos1 020040

6531 070312 044122 1105 020062

gggg 3; 020040 044122 061105

6534 070330 041525 OGS0 DH3C:  .@SCII  /PC TEST WORD 600D BRD/<15> (12>

6535 070336 0M2S24 062123

6536 020040 0497527

6537 070352 042122 020040 020040

6538 (70360 oN2117 020040

230 Doasm 9208)9 006504

6541 070375 o040 850838 020040 .ASCIZ ~ NO NG DATA DATAR/<15> 12>

6542 070402 020040 7 020117

6543 070410 oaooqg 020040 047040

65449 070416 Qo' ! 020040

6545 070824 0O .40 062101 020101

6S46 070432 020040 042040 062101

EE:S 070440 006501 000012

6549  O70M4YY4 041520 O 020040 DHS1: .ASCII /PC TEST REG GOOD RECVD  ILLEGL/<15>¢<12>

6550 070452 020040 2624 082123

6551 070460 020040 020040 042522

6552 07 020107 020040 026040

6563 070474 047507 042117 020040

6554 (070502 020040 042522 053103

ESSc 070610 020104 020040 046111



F13

RJIBO, RPOY4/S/6 FCTNL CTLRI MACYL11l 30(1046) 10-NOV-77 12:52 PARGE 16!
g%ana.#xx 10-NOV-77 11:2?7 POWER DOWN AND UP ROUTINES SEQ 0161
7 9 6107 00S01S
géég g7§§é§ 838350 830040 020040 .RSCIZ2 ~ NO RODRESS DATA DRTR FUNCTN/
6558 07 QN7S16 020040
= o EER e RO
2§§§ 0 2s 6%8:'. 0S0M ose"“i’.
B2ES 070236 Goooud 020390 Oeoehe
gggg 76 041516 Ov71ed 000
6566 020103 0040 DHE0: .RSCI1 /PC TEST REG GO0D RECVD MODF ING/¢(1S><¢12>
6567 07061 080658 052040 150§
6568 (070616 020le4 020040 0S1040
6569 o4 3S0S 020049 020040
6570 O43440 04751 020104
6571 070640 020040 0OS1040 0O4150S
6572 Q70646 8:212; 00040 046440
gg;a ggossq 21} O44506 043516
657S (070664 gsggﬂo 020040 .ASC1Z NO ADDRESS DARTA DATR REG/
6576 070672 16 020040
6577 070700 020040 020040 042101
6578 070706 DSéégz 0S1S0S 020123
6579 Q0707i4 O 040524 (020040
6580 (070722 020040 O40S0M 0O40Seu
2581 070;36 e 04esee
6583 070740 046338 oe 0 DHbI: .ASCI1I PC TEST PC OF RHCS1/<15¢12>
6584 0746 04esSed 0sS2123
658S (070754 020040 041520
6586 070762 047940 020106 (020040
S8 Qrorse THMpcs 051503 D0edsl
6589 070777 040 020040 020040 .RSC1Z2 - NO JSR WARS/
659C 071004 020040 047040 020117
6591 (071012 45040
6235 O7lbse 2oad%y Behef? 0eodd
659 (071033 120 080108 020040 DHee: .ASCII -PC TEST PC OF RHDS1-/¢1S> (12>
6595 (071040 020040 0S1S0S
659% 07104 020124 9 050040
6597 071054 (020103 04311 020040
gggg 8;%895 051070 O42110 030523
071072 020048 020040 020040 .ASCl1Z - NO JSR WRS /
6601 Q71100 020040 047S16 020040
6602 071106 020040 020040 051512
G004 071lse OD49B5s DagLay |eooMd
660S 071126 041520 02004 020040 DHES: .ASCII /PC TEST CONT CONT CONT /180120
6606 071134 Q020040 042524 0S2123
6607 071142 020040 (02004 047503
6608 071150 0S2116 02004 020040
6609 071156 Q47503 0S2i1s 020040
66l0 D711eM 020040 047503 062116
66ll 071172 020040 020040 00S0LS



OO0

(&F]

o [oado ads o+ ol Pﬁ‘n
&EEEE@EEEEzEEE &Z
W~ OO NLEWN OO

Gl3

0, RPO4/S/6 FCTNL CTLRI  MARCYll 30(1046) 10-NOV-?7 12:52 PARGE 162
Bl 10-NOV-77 [1:27 POWER DOWN AND UP ROUTINES SEG 0162

071200 02004 ooN0 020040 .RSCI2 ~ NO RHCS1  RMAS RHDSI -

071206 7S16 020040

071214 833122

971555 Baiios Oero8i 82094

g S T R

0712s1 oeoésé 103 020040 DHeb: .ASCIZ /PC TEST RHDST RHER! RHER2 RHER3 RHCS1 RHCS2~/

071256 051505

071264 124 051040

071272 2110 123 020040

071300 0SI0N0 042510 0305e:

071306 020040 051040 042510

0713IN 031122 oeooqg 05 1040

071322 042510 031522 020040

071330 0Si040 041510 030523

07133 020040 0S1040 041510

071344 031123 000

071347 1 020103 040 DH??:  .ASCII /PC TEST PC OF REG. GOOD BAD/«15,¢12/

071354 020058 052040 1505

071362 020124 020040 05004

071370 020103 083117 (2004

071376 0SION0 0OM3S05 (020056

071404 020040 8383:8 047517

83{3;133 ou[: a:ig' 005015 041040

07 1424 020046 020040 0 .RSCIZ NO JSR ADDR DATA DATR

071432 020040 ON7S16 020040

071440 020040 051512

071446 020122 020040

071454 042101 0S1i104 020040

071462 0 0504 040524

071470 020040 020040 040504

071476 040524 000

071502 .EVEN

071502 001116 004604 041702 OTi: .WORD  SERRPC, TSTNM,WAITPC,WAITBT,WAITRE, $BDDAT,CS1,0

071S10 041706 041704 001126

071516 002362

071522 O00I1l6 0ON60M4 041702 DTu: .WORD  SERRPC,TSTNM,WAITPC,WAITBT, WAITRE, SBODAT,WAITTM,D

071530 0N1706 041704 001126

071536 041710 000000

071842 001116 004604 004600 DTS: .WORD  SERRPC, TSTNM,REGRDR, SGDDAT, $BODAT, 0

071550 001124 O00li2e 000000

071556 001116 0046504 004600 OT6: .WORD  SERRPC, TSTNM,REGRDR, SBDDAT,O

071564 001126 000000

071570 OGCl1ll6 OO460M 001200 DT7: .WORD  SERRPC, TSTNM,STMP1,0

071876 000000

071600 001116 004604 001122 DT10: .WORD  SERRPC, TSTNM, $BDADR,CS1,CS2,DS1,ER1,0

07 1606 2362 002360 002404

071614 002364 000000

071620 001116 004604 002362 DT26: .WORG  S$ERRPC, TSTNM,CS1,CS2,DS1,ERL.ER2,ER3,0

07ie26 002360 002404 002364



CSRJIBO, RPO4/S/6 FCTNL CTLRI
10-NOV-77 11:27

CZRJIB. P11

6668
6669
6670
6671
667

667

6674

[aad walealoalealeatoaloal o al
NNNNNNNNYN
[ Y Y Uy Sy S Yy Sy
OO NN LW

071634
071642
071650

8718
071672

071674
0717
07171
071712
0717
0717
0717
071736
071744
0717
0717
071766

071772
072000
072006

072010
072013
072016
072017
072022
gze0

072051
072054
072057

072061
072064

072066
072071

072074
072077
07elie
072108
072106

002370
001116
001124

116
1124

28
P
L and
[—
o

Sty
S BrRerea 2

383388

RRo
e

002376
004604
001126

8113

004604
001126

0046
8gHSOH
0000
004604
002404

30237
000000

004604
o0lleM

000
000

300
000
000
000
000

000
000

000
000
000

000
000

oo
0co

000
000
co0

000

MACY11 30(1046)

000000
004602
000000

600
2969
004600
ooliee
041S06

041506

002362
000000

B6s3e2

041506
001126

000
000

31
000
000

000

000
000

DT30:

DTS1:

DT80:

DTe!l:
DTee:
DTeS:
DT66:

DY?7:

DF1:

DFy:

DFS:
DFE:
DF?7:
DF10:

DfFeb:

DF30:

DFS1:

DFe0:
DFEl:
DFee:

H13

10-NOvV-?? 12:52 PRGE 183
POWER DOWN AND UP ROUTINES

. WORD

. WORD

. WORD

. WORD
. WORD
. WORD
. WORD

. WORD

.BYTE

.BYTE

.BYTE
.BYTE
.BYTE
.BYTE

.BYTE

.BYTE

.BYTE

.BYTE
.BYTE
.BYTE

SERRPC, TSTNM, ERWORD, SGODAT, $BODAT, 0

SERRPC, TSTNM, REGRDR, SGDDAT, SBODAT, ILLEGL,D

SERRPC, TSTNM, REGRDR, SGDDAT, SBODAT , $BOARDR, O

SERRPC, TSTNM,PCJSR, SBOROR, 0
SERRPC, TSTNM,PCJSR, SBOROR, 0
SERRPC, TSTNM,CS1,RS,DS1,0

SERRPC, TSTNM,ER] ,ER2,ER3,(CS1,CS2,0

SERRPC, TSTNM, PCJSR, REGROR, SGDDAT, SBDOAT, 0

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

o,0,0,0,0
c,0,0,0

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

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

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

¢,0,0,0,0,0
0,0,0,0
0,0,0,0

SEG Ol1Ee3



I13

CcRJ1IBO TPOW’S/& FCTNL CTLR} MACYL1l 30(1046) 10-NQV-77 1| :SES PRGE 164

CIRIIB.PI 10-NOV-77 Il:2~ OWER DOWN AND uUP ROUTIN SEG 0164
6729 Qrelll 000
6725 072112 000 000 000 DFeS: .BYTE 0,0,0,0,0
6726 072115 000 000
§727 072117 000 000 000 OFe6: .BYTE 0,0,0,0,0,0.0,0
6728 072122 000 000 000
E;gg 072125 000 000
6731 Q72127 000 000 oco0 OF??: .BYTE 0,0,0.0,0,0
g;gg 072132 000 000 000
6734 072136 .EVEN
6735
6736
6°37 000001 .END



J13

C2RJIIBO, RPOY4/S.-6 FCTNL CTLRI MARCY!]l 30(1046) 10-NOV-77 12:52 PRAGE 166

C2RIIB. P11 10-NOV-?77 11:27 CROSS REFERENCE TABLE -- USER SYMBOLS

ACE = 020000 16278 o422l o L)

RCL = 000040 16258

ACU = 100000 158Ss

ADOMOD 000204 6318 1938

ADTIMO QM4572 4999 S019s

ROE = 001000 1S07»

RS 002400 172148 4831+ S061 6683

RTR = 1000 1495y a4el 44l 2583 e8l7 2319 2970

ATABLE 004666 17908 2ll17

RTTENT 004740 18148 c0b4» 2ll7# o422 2442 2583 262s
2979 2995 3843 3836 4255

RTD = 000001 1527%

AT} = 15288

RT2 = o) 15298

RT3 = 000010 15308

ATH = 000020 15319

ATS = 000040 1532

RT6 = 000100 1533s

RT?7 = 000200 15348

ARlG = 000400 14708

Al?7 = 001000 14718

BAR 002356 1710 5061

BA]J = 000010 1443s 2blb cbl9

BARSECH 043606 631 49329 €021

BEGIN 805012 630 184Ss 5018 5118

BEGIN]1 004762 634 1839s

BEGINZ 004776 632 18428

BIRD 020156 2802 2809s

BITO = 000001 b24s

BITOO = 000001 624

BITOl = 000002 b2us

BITO2 = 000004 624

B1T03 = 000010 624

BITOM = 000020 be4s

BITOS = 0000M0 624

BITO6 = 000100 bo4s

BITO0? = 000200 6248

BITO8 = QOO400 be4s 5033

BITOS = 001000 bc4s S033 5034

BITlI = bc4s

BITIOD = 624 5034

BIT11l = 0O4000 b2c4s 5033

BIlTle = 010000 b24s

BIT13 = 028880 b24s S04

BITIY = 04 0 6248 5033

BITIS = 100000 b24s 2995

BlTe = bo4s

BIT3 = 000010 ba4s

BITY = 0000 boY4s 4eue

BITS = 000040 6248

BITe = 000100 624

BlT? = 000200 b24s

BIT8 = 000400 b24s

BI1T9 = 001000 be4s

EPTVEC= 000014 6248

CH 002374 17198 5061

2995
2e72

3843
2718

3896
2781

4255
2817

4561
2927

SEQ 0165

2970



K13

CZRJIBO, RPOM-S/6 FCTNL CTLRI MACY11l 30(1046) 10-NOV-77 12:52 PRGE 1&"

CZRIIB.P11 10-NOV-77 11:27 CROSS REFERENCE TARBLE -- USER SYMFOLS SEQ Cl&k

CART ge0lee 2798 280Ss

¢C 002416 17288 S061

CHECK 041510 2274 2313 26bb e’le 2839 2s 29s1 YS4ls

CHECKC Q41546 4545 4SSl

CHECKT (M1532 2363 e4ee 2542 2567 2599 2772 €810 2829 284S 2956 2986 3016 3043
3083 3123 3163 3205 3248 32F3 3330 3372 3420 3479 3532 3575 3629
aggg aga;' 3778 3866 3920 3°37 3980 400S 4046 40e8 4105 4127 4172

CHREG 042332 2esl 2319 242l 2441 2s83 cblé 2619 2635 2688 2734 2817 2923 2926
€970 €995 3843 3896 4220 4255 4307 47688

CkSWR = 104407 S033 SO34 117

3195 3198 3236 3241 3279 3282 3318

CLARER 0M1322 gggg 3036 3076 3116 3181 3156

CLDISK Q414Se 2064 2162 2169 2193 ecl? 2238 2274 2313 2348 2351 2363 2438 2482

2503 2542 2565 2539 cbsSe 2bbb 2’12 2764 2768 2773 2802 2806 810
2829 2839 2951 2956 3005 3016 3020 3024 3076 3113 3148 3195 3233
3279 3315 3362 3401 3467 3512 3565 3608 3662 3700 3720 3765 3834
agg{ agi; 3937 3942 4001 4041 4068 4075 4ie7 4139 4200 4239 4274
]
CLR = 000040 14458 4524
COMPRR 043470 3068 3105 3142 3186 3225 3271 3309 3353 3392 34s8 3499 3557 3600
3654 3691 3798 3871 3925 4029 4285 43628
COMREG (042440 2285 2324 2428 o448 esse c5S88 2640 2693 2739 2785 2820 2931 2973
2997 3055 3083 3133 3175 3215 3e60 3299 3342 3382 3446 3488 3544
agg; ag?i aggg. 3754 3788 3845 38458 3989 4016 4056 4115 4182 Y223
CPHALT 066714 2e74 2313 2363 2482 2s42 2567 2599 2bbb e271e 2773 2810 2829 2839
2951 3016 3043 3083 3123 3163 3205 3248 3289 3330 3372 3420 3479
3532 3575 362, 3670 3739 3778 3866 3920 3937 3980 400S 4046 4068
4i0S 4127 4172 4206 6330
CR = 00001S 624s 5033
CRLF = 000200 b24s 5033
CSF = 000002 15728
¢csu = 000010 15748
€Sl 002362 17148 2410 SO61 6650 6663 6666 6683 6685
cse 002360 17118 2391 2509 S0b1 6663 6bbb 6685
08 002352 17088
OCK = 100000 I1S138
DCL = 000100 lecbs
DCLERR 002430 17408 2606
DDISP = 177570 ba4s 650 1851
DE = 000040 148Ss
DFF20 = 000002 14818
DFFS = 000001 14808
DF1 072010 665 677 688 6633
DFl Q72042 742 756 270 78 6705
DF 26 0720S1 90S 1382 1394 1406 418 6709
DF30 072061 6;?3 94S 961 978 1039 1073 1097 1133 1169 1278 1289 1320 1339
L
DFY 072017 701 66964
OFS 072026 711 796 808 822 836 g4s 856 863 873 882 833 96 337
355 971 989 1000 1014 1026 1051 1064 1086 1126 1145 1157 1182
12e5 1237 1303 1313 1331 1351 1370 6699
OFEl 0720e6 1112 671648



L13

CZRJIBO, RPOM/S.6 FCTNL CTLR}  MACY1l 30(1046) 10-NOV-77 12:52 PAGE 168
CZRIIB.PL11  10-NOV-77 [1:27 CROSS REFERENCE TABLE -- USER SYMBOLS SEG 0167
DF6 072033 721 67018
DF60 072074 1199 67198
DF6l 072102 1208  672i9
DF62 072106 1217 67238
DFES 072118 1243 67254
DF66 072117 1867 67278
DF? 072037 729 £703¢
DF?7? 072127 1361 6731
DMl 067154 65 670 682 64238
DHID 067752 734 748 762 778 64928
DH2® 070131 897 1375 1387 1399 1411 6512
DH30 070330 ) 343 359 376 1037 1071 1095 1131 117 {276 1287  13:8 1337
]
DHY 067333 635  6443s
DHS 067474 706 79] 803 B17 831 843 g5y 861 871 880 891 914 935
353 969 387 998 1012 1024 1049 1062 1084 1129 1143 1158 1180
1223 3} 1298 1311 1329 1349 1385 6460
DHS1 070444 1106 6543
DHE 067613 717 647498
DH6O 070603 1133 65668
DH6l 070740 1203 65838
DH62 071033 1212 65948
DHES 071126 1243 boss
DHeE 071251 125 66138
DH? 067712 726 6485
DH?? 071347 1355 6631
DIGB = DOOOOM 14828
DISPLA 001142 6SO8  18S1%  5033%  S034#
DISPRE DOO17Y 6258 1851
LY = 1 14558
DLEY = 000020 14848
DD = 000O0] 15178 2348 2351 2367 2441 274 2768 2802 2806 4381
DOG 01739 2759 2767
R = 14888 2243 2319 2408 2778 2815 2886 2913 2967 2992 3048 3086  3i26
3168 3008 3253 3292 3335 3376 3424 3481 3837 3580 3634 3673 37496
3781 3840 3833  4ON9  H41DB 4176 4962
DRY = 000200 14878 2245 2318 2412 2778 2815 2919 2967 2992 3016 3020 3719 3840
3885 3893 3942 4074 4138 4562
DST 0g2 17168  506]
DSWR = 177570 p24s 650 1851
DS1 0025404 17238 2408  pYl2 4384 4396  SOBl  6E63  66EE 6683
DT 002406 17248 2157% 2630  S06l
OTE = 010000 15108
DISY = 001000 15238
BTl 071562 664 676 687  66SON
DTI0 071600 741 755 769 785  BHE3N
DI26 071620 9p4 1381 1393 1405 417 6B
DT30 071642 dee M 360 977 1038 1072 109 1132 118 1277 1288 1319 1338
DT 071522 700 66538
DTS 071842 710 7 807 g2} 835 847 Bs5 862 g7 881 892 915 936
954 970 988 999 1013 1025 1050 1063 1088 1125 1144 1156 1181
1224 1236 1302 1312 1330 1380 1389  &6SEs
DIS1 071656 1111 &bres
CTE 071556 720 66588
0760 071E£74 1198 66768



M1l3

CZRJIBO, RPO4/S/6 FCTNL CTLRI MACY11l 30(1046) 10-NOV-?7? 12:52 PARGE 169

CZRJIB.#II 10-NOV-77 11:27 CROSS REFERENCE TARBLE -~ USER SYMBOLS SEG 0168
DT6l 071712 1207 66798
D162 071729 1216 bbBls
DT6S 071736 1248 66838
D166 071752 1266 66858
g 8

! =z 9 4] 319 2410 2778 2815 2867 2967 2992 3048 3086 3le%
OvA "0 515 ' 103 SESS 292 333% 3378 3424 3481 3537 3580 3634 3673 3746
£ 500100 ?781 3840 3893 4049 4108 4176 4553

C = 1 S0us

= 734 39S 039 079 3119 3159 3201 3244 328S 3326 3368
ecl 004000 55?3. g& qu 27l 625 666 3735 3%73 3865 3919 3976 4001 qyou1
5102 416S 4205 Yol 4280

L g g
EH%VEC: 000050 (] lggll 1920 1950
EM1 05111M 656 5127«
EMID 051634 732 51878
EMI00 066322 1364 63448
EMI0L 066404 13?3 63538
EMI02 06b466 138S 63620
EMI0O3 066545 1397 63708
EMIOM 066631 1409 63798
EM1l 051703 745 5194s
EMl2 052010 759 g? s
EMI3 052116 773 cl8s
EMiY 052240 789 52328
EM1S 052313 799 S240s
EMI1B 0S2454 811 5258
EML1? 0s2ele 825 S274s
EM2 0S1i43 668 S131s
EM20 737 839 s
Emel 053103 8ce 3100
EMee 0S3156 859 18»
EM23 053231 866 3268
EM2M 0S3374 87? 49 e
EMSS 0S3S3?7 8
E:gg 3721 8 828
E $011 q°os
EmM3 051232 680 S14]s
EM30 0S4ee? 919 §419s
EM31 os4307 29 Suets
EM32 054524 940 S4YSuys
EmM33 0S4633 948 4668
EM34 0SS03S 958 4908
EM3S 055061 964 654943
EM36 055277 974 €519s
EM37 055354 981 cSe7#
EM4 0S1313 691 S1S0Os
EM40 055571 992 S553s
Emas  Ocbon) 1903 2ocos
EMY 82683 1029 Eggg!
EMYY 057101 1042 S6798
EMH4S oe7373 1054 S7124
EM4E DE7667 1067 gS745s



CZRJ
CZRJIB.P1LI
EMN7
EMS 0S 14929
EM50 060264
EMS] 0605
EMS2 060750
EMS3 0612
EMSY 06131
EMSS 06 1560
EMSE 062046
EMG? 062256
EMG 051476
EMG0 062550
EME ] 063161
EMBD 063242
EME3 063323
EMEY 063377
EMES 063616
EMEE 063640
EME? 064032
EM? 05 1564
EMZ0 DE4322
EM71 064530
EM72 064771
EM73 065221
M7 0655273
EM?S 065537
EM76 065642
EMZ? 77
ERFLGS 004734
RR = O

0046
ER1L 00236M
ER2 002370
ER3 002376
EXT1 = 000001
EXT10 = 000C10
ExT2 = 000002
EXT20 = 000020
EXTY = DOOOON
EXTH0 = 00O00M0
FEN = 000200
FER = 000020

FMT22 = 010000

IBO, RPO4/S/6 FCTNL CTLRI
10-NOV-77 11:27

1076
704

O 0 bt B b e Pt st bt bt e P (i P P Pt s Pt P
WM NN NN NI NY et o 9t emm e e e e O
8?0‘&1’!&"\)"\)*‘00*\30‘&(‘)’0"80
DWW O +-=-NN LNODNOD0O0O 0

mydnts
—NLWO——D

O£ LN WY
Xk XSS & ssasss

NNNNO LD

S4s

£ Q= GG pe 0 G GITA) 0 0= e s s oo st Pt s ot P Pt Bt Dot Pt Pace e P P e
-

— LUNMO N N N N==F Jginnuninninin
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NLOWNLE—-WEO—-OL

MRCY11 30(1046)

g

o~
@M LOOT

Reh
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oo NI W—
Vs gt Pt O e == L (D

o

L WNWWN— L :uug

- L OO NN

0 N W N == DN

WM NTUNM N L)
F

10-NQV-??7

N13

12:52 PAGE 170

CROSS REFERENCE TARBLE -- USER SYMBOLS

62498

4255
1952%

668S

4384
S033#

4396

2734
3442
40Se

3610

31189
3735

3622

3201
3865

3051
3637
44718

3723

3285
3976

3089
367S

3729

3326
4001

SEQ 0169

3769

3368
4041
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MACYL1l 3001046,
CROSS REF

o

'gé~0v-77 12:52 PAGE
ERENCE TABLE -- USER SY
1870 1909 1937
146 148 150
? 9 ?; 42
¢ B¢ By
e K
gé ';Ss 165
1 94
371§ 37w 736
3982 400 4048
9389 462
2995 3039 3079
3571 3629 3666
Youl 4280
25308 25498 25738
3ga s J040s 3080
80s 348 36738
YOO8 40498 40748
2683 2729 778
304 3032 6
333 33 374
3634 %72 3673
3833 3922 394]
4208 424 4282
2619 4252 4263
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CZRJIBO, RPOM-S5.6 FCTNL CTLR] MACYL11l 30(1046) 10-NOV-77 12:52 PRGE 172

CZRJiB.P11 10-NOV-77 11:27 CROSS REFERENCE TRBLE —-- USER SYMBOLS SEG 0171
Lgv x ooeoog 1490: ;335
tv. x oooxés BQs . 638 ggu 498 738 sgzn 6858 Srax- 27788 28158 28438 29508
. . 168 . 488 & jeen 1688 32088 32538 32928 33358 337Ss
ye g8is 35378 808 36348 36738 198 37468 3781s 364908 38698 38858 38938
3 Quyls 39838 4008s 40498 40744 %wi08s 41388 41768 42108 Youb e 428348
MAKECY 041122 2348 2351 2764 2768 2802  2B06 43748
MCLK = 000002 15180
MCPE = 880883 14748 2254 2vy2i 2441
Sz 00 15808
n&3§' = DO0SSO 1213:
MOL = 010000 14928 2163 2164 2222 224i 2319 2656 2664 2778 2815 2835 2888 2889
316 2967 2992 3048 3086 3126 3168 3208 3253 3232 3335 3375
5353 guex 3637 3580 3634 3673 3546 3781 3840 3893 4049 4108 4176
4562
MPE = DOOY00 1948
MR 002402 17228 sSOel
MRD = 1S21»
MGE = 15758
MSTCK = 000010 15209
MR = 18228
MXF = 001000 19998 2616
NED = 010000 14528 391 242! 2441 2509
NEM = 004000 1451e 39430
MOPERR 002422 13938 2643 2sus  2ser sz
ngu?¢ 004;53 1383. 5039' ég:gi égggi Sgég' 53&35 2482 2652 2829 4200
UN 1 8 12% *
NONIT  DO4722 18928 S0c<Es  2056# 2578 2619 2778 2868 2924 2967 2992
OCYL = 1 16298
OF 002372 17188 S061
OFREV = 00G200 1598
8§§§¥c 835333 ?9%3. 33&?' 2966 2567 3016 4515
OFSTVL 004610 17768 2951% 29528 2959 3005 3006 3008% 3009
OF 100 = 0OCDO4 15918
OF200 = 000010 15924
OF2S = 000001 15898
OF4D0 = 000020 15938
OFs0 = 000002 1590s
OFB00 = 000040 15948
OPERSE 042576 48768 5033
oI = 020000 iS118 .
ohe - 00578 ie0is a3 esd :
PCJSR  D41506 437Sk  4376% 4G398  4SH1®  HE42E  4GH7®  HGHB# 6679 6681 6689
PCLBUF 002346 16908  4b4]#
PCLCSR 002344 16898 461Gk  4e42s
PCLETR 002350 169i8 4616
PCE = 14508
PIP = 14938 2778 2815 2886 2913 297 2992 3840 3893
LiEd.eC MZie et
Y = .
PYACK 002460 17528 2274 2279 2313 2318 2319 2463 2530 2842 2950
PLU = 020000 15848



D14

CZRJIBO, RPO4/S5-6 FCTNL CTLR] MARCYI1 30(1046) 10-NOV-77 J2:52 PAGE 173
CZRJIB. P11 10-NOV-77 11:27 CROSS REFERENCE TARBLE -- USER SYMBOLS SEG 0172
PRE = 000020 16248
PRITENM (047270 1903# 2301s 2S00#» 2709 2943 4322# Y344ys 48978+ SOSis SO61i# 5078 S082#
PROG = 001000 14890
PRO = 94
;gé = 4Ye
= | =0T )
PR3 = Q00140 53:
2
PR = 000299 esus
PR& z 000300 bous
PR? = 000340 b2o4e
PS x 177776 b24s 1854 2174%» 2198% e2l7#% 43254+ YE77#
PSEL = 0020J0 14728 kL DL 3421 J4ey 3473 3480 3481 4167 417S 4176
PSU x %01 16218
PSHW t 2 | 76 6248
PUTREG 0OM3364 2390 2407 2508 4383 4395 4830 490Ss
PWRVEC= 000024 b2ys 18Sl# S118%
RR 6308 S016
ROCHR = 104410 S033 S117s
ROLIN = 104411 S034 5117s
ROOCT = 108412 1909 4884 9887 4996 S010 S117%
RDY = 000200 53690 el’s 218S cl99 256 2319 2421 2549 2573 2607 2731 778 2815
c8 2867 2967 2992 0.8 3086 diceb 3168 3208 3253 3c92 333S 337S
Kl 3481 3537 3580 3534 3673 3746 3781 3840 3869 3893 3923 3983
008 4049 4108 4176 4210 4246 4283 4553
REARDRT [D0244¢6 17478 3119 3125 3126 3201 3207 3208 3285 3291 3292 3368 3374 3375
READIN 002462 ?;ggl 3qg0 3281 32?0 q;?a 2729
s ]
RECALI 002426 1739 S?TS §7§S ¢B1 581 3538 3719 3884
REFOR 002450 17488 3079 308§ 3086 3571 3577 3580 3666 3672 3673 3773 3780 3781
3868 3919 3922 4001 4007
REGRADR 004600 17688 1963 cchb7# 2319# 2778# Eglsi 2B881#» 2897 2367 2992 3048x 3086#% 3126+#
3168+ 3208+ 3253 329c#* 3335#% 3375+ 3424 % 3481l +#% 3537+ JS80+« 3634 3673% 3746 %
3781% 3840% 3893#% H4O49# 4108# 4176 4406#% 4839 6656 65658 6672 6676 6689
REGSAY Q471N S034s
REGSR] 047132 18920 SC34s
REINTC D0O3S34 17628 3036 3068 3076 3079 3089 oS 3119 Jle9 3lue 3156 3186 3195
3201 3211 3228 3241 3271 3279 3285 3295 3309 3323 3353 3362 3368
3378 3332 3411 3458 3467 3473 3484 3499 3526 3557 3S65 3571 3583
3600 bee IRGY 3662 3666 367S 3691 3765 3773 3784 3798 38k 1 3865
3871 Sl4 3919 3925 397 4001 1 4029 4276 4280 4285
RELERS 1)02432 17418
RESVEC= 0000.0 b2us
RETCL 002436 i7Sls 2986 2991 2992
RHAS 3;6 16718 195 1974 36781 27 1l6% 2979+
RHBA 002274 16598 ebl 3051 08 3129 3171 321l 3256 3295 3338 3378 Ju4e 3484

. SH4 356 3637 3675 3749 3784 3985 4011 40se 4ill 4179 42S0 4332+#
002340 g3s 194

RHBAE
RHCA 00e3le

o

3
l
16698 2623 2688 2734 3637 3750 4378%  4487%  450S%  4929%
RHCC 002334 &gzg. sggg -£-4-Y4 2269 2604 2781 2817 3637 3750 3843 3896 4402 4406
RHCS] 8002300 lbb4s 2274 2279+ 2313% 2318% 2421 2441} 2463*  2530% 2543% 2548% 2549 2Sb7#
2572# 2573 606 2607 eblb 2b3s 2673%  2680% 2683 2719% 2726% 2729% 273l
2’75x  2778% 781 c8l2#% 28lS5% 2817 cB42*®  2850%  28SS5% 2857 2923 2926 2950*
29bls 296b* 2970 2986* 2991% 2995 3016% 3020%  304S# 3048 3085 3086 3125#
3iesb 3165« 3168 3207« 3208 3250# 3253 3291 3292 3332 3335 374%  337S



ELlY

RPO4/5/6 FCTN% CTLR MRCY11l 30(1046) é8-NOV-77 2:52 PQGE 174
1 10-NOV-77 11:2 CROSS REFERENCE TRBLE -- USER SYMBOLS SEQ 0173

34148 3I421s  3I4aM 3473&  3480% 348l 3534+ 3537 377« 3580 3631 363 36724
3673 3719%  3741% 3746 3780 378 3838#% 3843 3868% 3869 3884s  3891# 389
3922% 3923 3941«  3982% 3983 4007% 4008 4o4g# 4049 4073%  4107% 4108 41374
Yl67% 4175 4176 4c0g% 4210 4ouSe  Y24b 4255 4o82#% 4283 4380# 4389% 4489+
4506® 4515 4519 4Yeb4 4676 4738 47S1 4938# 4993 5000 5003 s0i2

0

OO
%
Gt
alen]
oo

Pl

RHCS2 002276 16608 1975 2018* 2097 242l 24yl 2blb 2bl9 3430 4eSl 4520 4935

RHCS3 002342 16844

RHOB 002270 16578 192S 4997

RHDST 002304 16bbs 2389 2507 2623 688 3734 30S1 3089 3129 3171 3211 3256 3295
3338 3378 3442 484 3540 583 3637 3675 3750 3784 3985 4011 4052
4111 4179 4255 4379&%  44BB® 4930

RHDS1 002322 16738 2280 eesl 2319 242l o4l 2463 2530 3 2629 2685 2688 734
2778 278l 2815 2817 2833 2843 2914 2350 2967 2970 2992 2995 3016
agg? 3719 3840 3843 3885 3893 3896 3942 4074 4138 4220 42sS 4307

RHDT 002324 16748 2019 c0el 20e4 20eb 2029 2031 2040 2098 2100 2107 2109 ela0
cley c2ieb 2129 2131 2134 213b 2185 2157

RHECL 002330 16768 2635

RHECZ2 002332 16778 2635

RHERL 002302 16658 1978 2623 4255 45ee

RHER2 002306 16678 2623

RHERI 002314 16708 2421 o441l 2623

RHLA 002336 16798 4618

RHMR 002320 16728 2348% 23Gl® 2367% 2441 ebe? 2764% 2768 2802% 2806b%  4381#

RHOF 002310 16bBs 2623 c688 2734 2781 2935 4S14%  4936#

2546 2565 2570 2602 e6l0 266b 2676 e’le 2722
3 2956 2964 2989 3042 3051 3082 3089
1 3247 3256 3288 3295 3329 3338 3371
1 3540 3574 3583 3628 3637 3669 3675
9 3979 3985 4004 401l 4045 40s2 4104
g 4300 4474 4771 4839 4306 43908 4931+

RPVEC 002266 14248 185k 2170 2194 2278% 2317%  2S47x  2S71¥ 2605+« 2677% 2723% 2778% 28lS#
28544 29658 2990%  3044# 3084  3Jle4x 3164w 3206%  3249#  3290%  3331% 3373 342ls
3480 3633% 3576% 3630% 3671% 3719%  3I740#  3779%  3837%  3867%  3883#  3890#  3321»
3940% 3981 40O6b*  4O47#  4O72%  H106#  H13b®  4173%  H207%  H244%  NHeBls 5008 S0l1+

RPVECT (Q446b2 1857 S02Ss 5027

RPOS 004746 i8l8s 2106% 2112% 2341 2357 2470

RPOE 004744 18178  2096% 2103% 2339 2355 2468 2756 2795

RP4VEC 004606 17718  1902% 2278 2317 2547 2571 2605 eb?? 2723 2778 28158 2854 2965
2990 3044 3084 3die4 3164 3206 3249 3290 3331 3373 342l 3480 3533
3576 3630 3671 3719 3740 3779 3837 3867 3883 3890 3921 3940 3981
4006 4047 4072 4106 4136 4173 4207 424y 4e8l

RTN 006634 1347 19S50

RUN O434eu4 3039 3079 3119 3159 3201 3244 3285 3326 3368 3414 473 3529 3571
3388 3%?% 3735 3773 3865 3919 3976 4001 4041 4102 4165 4205 Ya4l

|

SAVER 041620 2e?? 2316 2371 2546 2570 2676 2722 2778 2815s 2853 2964 2989 3042
3082 3lee 362 3204 3247 3288 3329 3371 3419 3478 3531 574 3628
3669 3738 3777 3836 3889 3979 4004 4ONS 4104 4171 4214 4243 4300



CcRJIBO, RPO4-S.6 FCTNL CTLR}

CZRIIB.PI1I
SAVERE 004612
SC = 100000
SC1 = 000100
SC10 = DO1000
S§C2 = 000200
5C20 = 002000
SCY = 000400
SEECOM 002452
SEEKCY OM1422
SELECT 004726
SELTST 010014
SERCH 002424
Sk1 = 040000
SN 002410
SND1 00610
SRCH 0N 1402
SRO = 1772572
SR1 = 177574
SR2 = 177%57%¢
SR3 = 172516
S§TACK = 001000
START 005022
STKLMT= 177774
§T1 032534
§Ti0 033136
§T11 033162
§T12 033416
5713 033422
5714 033440
ST1S 033444
8716 0335
§117 033536
ST18 033766
ST19 033772
§12 032554
S120 040342
§125 035624
5726 034156
§127 034162
g7 032566
ETa 032606
gTg 032620
ETE 023026

10-NOV-77 11:27

4SBhH#
17798

ee?r?
2580%

3838

1840#
20598
4489

2156#
187is

MRCY1l 30(1046)

2es8s

3840
3939
1842%

2632

3814«

3815+
3816#
3817+
37498

FL1Y

10-NOV-77 12:S2 PRGE 175
CROSS REFERENCE TRBLE -- USER SYMBOLS
2316 e3e4 2371 c4ces
2588 eb04# ebl0n eblls
2’78 278l#% 278S 2815
2989 2995# 2937 3042
3247 3260 3288 3299
3544 3574 3587 3628
384S 3889 3896# 3898
Y182 4elu 4223 4o43
YWZ274% 4776% 4831
FCL 2580 2blb 262l
3896 42s8S
3891 3893 3941 4073
4071 4135 4505
184S+# 1908 20s9 2072
S061
1956 2064 2l68 2192
e’le 2764 2768 2773
3233 3315 3401 3512
3826
3818+ 3819%

c423s
cbel#

4137
4333

4380

FORTL
2630
2853
3093
3371
3678

4004
4253+

2874

4506

3738
4016
425k #

2926

SEG T174



GlY

C, RPO4.5.6 FCTNL CTLR] MRCYL1l 30(1046) 10-NQV-77 ]2:52 PRGE 176

CZRJIB

CZRIIB. P11 10-NOV-77 11:27 CROSS REFERENCE TRBLE -- USER SYMBOLS

ST? 033074 37544

ST18 033100 3754 7648

S19 033116 3713 7b8s 3820#%

SWR 001140 S??g: 1851# 1873 1874 1934 1972 1991

SHREG 000176 6258 18S1 1873 S033

2000 = 000001 -

SKHOO = 1l boMs

SWO0l = 000002 bous

SW02 = 00000M bouYs

SW03 = 000010 bous

SWON = 20 62us

SWOS = 000040 bous

SKHO6 = 000100 b2us 50SS

SW0? = 000200 bous 4845 4981

SWO8 = 000400 624

SKO9 = 001000 bo4s

Skl = 0e cous

SWI0 = 002000 b24s

SWHll = 004000 6248

SKkle = 010000 bo4s 1874

SK13 = 020000 624 1934 1972 1991

SWi4 = 040000 6248

SK1S = 100000 bous

Sk = 000004 624

Slk3 = 000010 62u4s

Sli4 = 000020 6248

SS = 000040 Y41 2478

Slib = 000100 6248

SKW? = 62ue

SKB = 000400 6248

SW9 = 001000 6o4s

TBITVE= 000014 o4

TDF = 0000M0 15768

TESTAD 0O42574 48758

TIMCNT 042150 elz? 2201 46S3 4658 471S» 4727 4732

TIME] O41652 46158

TIMEZ 041664 18902 Y6178

TKVEC = 6244 S033#%

TMPO 004754 1828#

TMP] 004756 18298 3014% 3020+

TMPY 004760 18308 2778x 2870# 2871% 2873 2887# cB888#*

TN = 000050 2064 s 22l17s e3l3s 23638 c48es esues 25998
a?égz 3283: 31138 31488 32334 33158 34018

TOTALA 004742 18158 1984 #% 1986+ 2566 2603 2623 2671

TPVEC = 000064 bous

TRAPVE= 000034 6248 18Sl+ 1855+

TRE = 040000 147Ss 2254 242l 2441 42cs

TRK1 = 004000 15638

TRK)O = 040000 15668

TRK2 = 010000 1S6Us

TRKZ20 = 100000 15678

TR¥F4 = 020000 1565s

TRP 006574 1944 19468

TRTVEC= 000014 BE4s

247’8

2890
26528
3Sl2s

e’74

4843

2914#
e7les
36084#

2850

4979

S033+#

5034

2967
8298
9378

SEQ 017S

S0s3

2992+
29Sls
40689



H14

CZRJIBO, RPO4-S.b FCTNL CTLRI MACY1l 30(1046) 10-NOV-7?7 12:52 PRGE 177
CZRJ1B.P11 10-NOV-77 11:27 CROSS REFERENCE TARBLE -- USER SYMBOLS

TSTNM  00NG04 7708 q19# 4. 9% bua c# 60
GGon I Adshs  A2Rd ETAL Sl SAEEL
3016# 3024%  31]13% J3148# 3233 3315%  340l#
Yig7®  4200# 4879 6650 6653 6656 6658
6679 6681 6683 6685 6689

IST1 006312 1909 1916 19198 4360
ISTIO 011572 2207 SEI?.
TSTI1  Qle3se ecl9 3068
ISTi2  QOlasdy c348s
ISTI3  Ol2e?d 2345 23Slis
ISTIN 012730 2349 23S4s
ISTIS 0137;8 agal 2363 g4i? gHe7 s
ISTie 0ly? 2343 474 2480 2482 asues
IST17 Q15406 25998
1ST2 006650 19568
IST20  0l6l74 26528
IST21 016740 2652 2712
IST22 017306 27648
IST23 017346 27bBs
IST2M 017402 27738
IS12S 02 28028
IST26 020122 28068
ISTe7 020156 28108
1573 006724 1961 19698
IST30 020524 28c8s
IST31 022040 2829 2951
IS132 023102 3012 30148
IST33 023254 3021 30248
IST34 024142 3113s
TJST3S 024456 31488
1ST36 025366 32334
IST37 026226 33158
TSTH 010030 2060 20648 4342 4353
IST40 027136 34018
IST41 030306 3401 35ics
TSTY2 831316 6088
TSTH3 32346 7008
IST44 034162 38818
TSTYS 034666 39378
IST4e 03604 40688
IST47 036556 412749
$§;50 85%053 513 ' 4199
s
1S7S1 oqogso 4200 43258
1576 011362 2164 21E7s
Is77 011472 2183 2186 2191+«
TUF = 000100 15774
TYPDS = 104405 2039 2047 2119 2220 2239 2384 e4oe
- 4303 4328 4330 4340 4360 S104 S1i7s
TPE = 104401 1868 1869 1870 1909 1937 1947 1950
2086 2118 ela0 2146 2148 2150 2164
2313 2363 383 2385 2401 2403 SHBS
esHe 2567 539 2652 e655 c6s9 66
2839 2903 2340 2942 2951 3016 3043
3330 3372 3420 3433 3434 3437 3438
3778 3866 3320 33937 3980 4005 4046

9

7
3sie
6660

*
L
*

2542
5608
6663

s3bde

534 *
810+
36881 #
bbb3

53343
3937%
6672

StQ 0178

53874
40gas
6676
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CoRJIBO, RPOM S.b FCTNL CTLRI MACY1]l 30(1046) 10-NOV-77 12:52 PAGE 178

J2RIIB.PII 10-NOV-77 11:27 CROSS REFERENCE TRBLE -- USER SYMBOLS SEG 8177
421? 4302 4304 4327 43e9 4338 4341 4360 4879 4881 4883 4884 4887
4993 4995 5008 5010 5012 SOiM S016 5018 5020 S026 5033 5034 S0e1l
5063 5085 5087 5090 5092 S10? 51178 5118

TYPERR 05023¢ 5058 Soe2s

TYPOC = 104402 1940 204l clel 54880 488e 4394 S009 5013 501S g017 S0ee S033 5061
S071 5100 Sli7s

TYPON = 104404 51178

TYPOS = 104403 S117e

UBUSB 004732 18088 3402% 3432% 418

UNIB = 000020 14448

UNIT 004716 1799 1911+« 1916 2054% 2060% 20686 2089% 2092 clls 2219 2227 2238 2383
2401l c248? SHI4 2501« 2S02%  2S14 2520 ebil 2653 2660 2940 4215 4302
4327 Y347 4352%  H452S 4933

UNITS 004676 17988 2006 2010 20s4 2079 4348

UNITSL 004730 18078 1912% 1916 2060

UNLORD 002424 17388 2850 2855 2866

UNS = 040000 15128

JPE = 020000 14538

usl = 000001 14408

use = 000002 14410

us4 = 000004 14428

ULWR = 000010 16238

VUF = 000002 16224

vd30 = 010000 1583a

vV = 000100 14868 2247 2280 228l 2319 e4el 2463 2530 2685 2688 2734 2’78 281S
e83s 2843 2888 2889 2915 2916 2950 2967 2992 3048 3086 3126 3168
3208 3253 3292 3335 3375 3424 3481 353/ 3580 3634 3673 3746 3781
3840 3893 4049 4108 4176 4544 4562

WAITBT 041706 46388  Ye47%  465H4 4659 Yy72o% 4728 4733 6650 6653

WAITPC 041702 46368  4e44E  H4B4SE 4719% 4720%  66SO 6553

WRITRE 041704 46378  4b4b®  4BSH 4659 4663 4675 4721lx 4728 4733 Y4737 4753 6650 6653

WAITTM Q41710 461b#% 46398  46H0® 4683 4693 6653

WAIT.P D41712 Y6404

WRIT.T 042152 47178 S117

WAT = 10M413 2c80 2319 2463 2530 2549 2573 2607 2685 2731 2778 2815 2843 2856
€350 €367 2992 3016 3020 3048 3086 3126 3168 3208 3253 3292 3335
3375 3424 3481 3537 3580 3634 3673 3719 3746 3781 3840 3869 3885
g??g 3923 3942 3983 4008 4049 4074 4108 4138 417 4210 4246 4283

]

WC 002354 1709¢ 2285 2324 c428 2448 2552 2588 2640 2693 2739 278S 2820 2931
2973 2997 30S5S 3093 3133 3175 3218 3260 3299 3342 3382 3446 3488
3544 3587 3641 3678 3754 3788 384S 3898 3989 4016 40S6 4118 4182
4223 4259 4311 4907 S0e1l

WCE = 040000 1454

WCF = 000040 1503

WCU = 00000} 1571s

WLE = 004000 15098 4255

WRCHDT 002440 17448 404} 4048 4049

WRCHEK 002436 17438 4102 4107 4108 4165 417S 4176

WRFRGM 002470 17618 3027 3030 3039 3051 3068 3105 3116 3142 3151 3159 3171 3186
3198 3225 3236 3c4Y 3256 3271 3282 3309 3318 3326 3338 3353 3365
3392 3406 3414 J44e 3458 3470 3499 3514 3516 3518 3520 3529 3540
3557 3568 3600 3610 3612 3614 3616 3625 3637 3654 3664 3691 3723
3726 3729 3732 3735 3749 3769 3770 3798 3863 3871 3917 3925 3944
3948 3953 397} 3976 3985 4029 4041 40se 4078 4083 4100 4102 411l
Yilde 4147 4163 4165 4179 4203 4205 4239 Ya4l 478 4285



CZRJIBO, RPO4-5/6 FCTNL CTLRI
CZRIIB.P11

WRIDRT
WRIFOR

WRL
WRU
WSU
XE2
SAUTOB
SBDRDOR
SBODAT

w

O

r 4

W
nunn

SHO s
SHIOCT

002442

RERAZH

-0
oo

88888828 BZ2BB222222
Fzrund

[l ol ol ad o ol T SN Ty Sy ey S o Y Y
[l adeniandd' Ll AV] 1 VI Y Y S )

nun
Fdall))

10-NOV=-77 11:27

3159

204s

MACYL1l 30(1046)

316S
Y24l
3048

4307

2655

22b8#*
3893%

10-NQV=-77
3168 3244
4248

3048 3529
el 2259%
2319+ 2778%
3292 3335»
Y049# 4108%
6656 6658
cbbe 3433
43608

6650 6653
668S 6689
SO34#

5034

e319% 27704
3292 3335#
YO49x 4108+

J1i4

12:52 PRGE 179
CROSS REFERENCE TABLE -- USER SYMBOLS

3250
3534

3434

65656

3253
3537

4SE4#
2880#
J4oNE
Yy
6672

3437

6658

e876#
3424
4405#»

3326
3625

6663
2896
34B8l#
Y403
65676

3438

6660

2892+
3481 #
4837 %

3332
3631

6676
2967%
3537%
4663
6689

4883

6663

2967 %
3537
4Q74»

3335
3634

6679

2992*
3S80*
4675%

5033

6666

2992+
3S80%
6656

3414
373S

6681

30484+
3634#
4737%

S034

6669

3421
3741

3086#%
3673
4753%

S063

6672

3086*»
3673
6672

SEQ 0178
3424
3746

3ick#
3746+
4838

S087

6676

3126%
3746#
6676



presane oo
333acg 32
3% 88% &g

i

SMXCNT

SRDSZ =

ARRaaas
£H2EROEE

sisigtatintain 4
R
RCME

L dad ad al d ad ad ad
o

v

%

[

g3 gmapaeey
i

SRSSRES
ZRSFERE

001146
o4sSeEMd2

?POH/SfB FCTNL CTLRI

10-NOV-77 11:27

ccCc

OO

W
[NTN

U

OHOG"—U—UQP—’—U‘O""‘F—DU?@U‘S
SEves
£MN00

.- sses ....::.'..C... ®ss

NN NU--Uin. NN L WMo
Cdr— LI UVo— = (D)o 0 V() b 0

WNWODO-MMOW NN

2
6508
e€S08

50338+

MACY11l 30(1046)

10-NOV-77

K14

12:52 PAGE 180

CROSS REFERENCE TARBLE -- USER SYMBOLS

2363

5034

1873

e48e

4360

e2ese

5033

2829

S034

S033%
S034

wnn
NN
— D
[ VI N T
s®Ne

4200

2354#%

c22l17s
2802
3608+

43374+

4339

4360#

23518
28288
39378

5033

23548
29518
4Yoe8s

SEQ 0179

24678
30148
41278
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CZRJIBO, RPO4-S. 6 FCTNL CTLRI MACY11l 30(104&) [10-NOV-77 12:52 PAGE 181

CZRJIB.PII 10-NOV-77 11:27 CROSS REFERENCE TRBLE -- USER SYMBOLS SEQ 0180

STIKINT 5662 1861 1970 2310 4995 S033s

S TKQEN= 5661 S033e

el Bl et

$TKOA Qu2ecs 2533

$TKS 001149 6S0s S033#%

S$TKSRY (QNS732 S033s

S$TMPO 001176 6S0s cOly# 2015#

STMPL 001500 6508 1932 2l177% 2178% ce0l# r-{arl 3719« 3823#% 6660

STMP2 001202 6508

STMP3 DOic04 6S0s

STMPY 001206 &S0s

STMPS 001210 6508

$TN = 000052 604s 1909 1916 19198 19568 1957 1961 1 ] 2060 20648 2lbes 2164 2167»
2168 3183 2186 clgls 2192 2e0? cclzs e 23068 2313 Y4 2344 23488
2349 3518 23548 236l 2363 c4l17 4678 . 2 2480 c48e 25428 25998 2bs2es
c27lcs e7bus 27688 27738 2802w cB06 S e810% 28288 2829 29sS1s 3012 30148 3016
3021 302448 3113 3148%# 3233 3315s 3401 3608#s 37008 JB88148 3937» 4068
4i127s 41999 4200 43258

$TP8 0011Se 6508 28431

$TPFLG 001157 6508 33

$T7PS 0011580 650s S033

S TRAP 0S0646 1851 S117s

$TRAPZ 050670 S117»

$TRPE = Q00014 S117s

TRPRD 0S0702 S117s

S$TSTNM 001102 6508 4332+ 4360+ S033# S0o34

STTYIN 0OM46710 S033s

STYPBN= sxsass | S117

STYPDS Q45176 S033s 8117

STYPE 045422 S0338 5117

STYPEC (46572 5033

STYPEX (4S540 S033s

STYPOC 0OSO4N44 S1178

STYPON (0S0O460 Sli7»

S$TYPOS (0S0420 Slil7s

SXTSTR Q44736 S033s

SSGE T4= D00000 43608

£OFTLL 0SD6H3 Sli7as

SHOCAT= #amxed U €033 SO34

. = 072136 6258 bcbe 6298 6338 6494 6508 1760 17618 17628 1779 1798 1851 186
18698 18704 19378 1947» 19508 1997» 2038 20408 c204es 20868 cllgs 2luybs Elqgl
21508 2lb4s 2lbbh cecls c4B4s 24948 249b s 2531 28378 2942s 34378 42158 Yel7
Y3028 43298 4360 48848 49874 50084 S016s S020% 5033s S034 SObl#s Sllys Si}

6b488 67348



Ml4

CZRJIBO, RPOM-S/6 FCTNL CTLR1  MARCYLl] 30(1046) 10-NOV-77 12:S2 PAGE 183
CZRJ18.P11 10-NOV-77 11:27 CROSS REFERENCE TRBLE -- MACRO NARMES SEQ 0i8l

ALLREG bees S060 S061
CHANGR b2es gesl 2319 EHEI e4yl 2582 2583 2&19 ebl8 2635 2688 2734 2781 2817 2923

CHECKD . ggég gggg 324% ggg? ggsg 3§§§ 38?0 2829 3016 3043 3083 3123 3163 3205
9 330 337 3420 3479 3532 3575 3629 3670 3739 3778 3866 3920 3937

4 4 4068 41 4127 4jze 4206
CHECKY " 4 sggg 271 2839 29s1
CHIKCNT . 4
CKCNTV bces 2945

i gE oBA mmooBmh oWs M W B LY OER OE) ¥R OEE R g

3664 372S 3731 3765 3769 3770 3860 3663 3914 3917 3948 3971 3974 4078 Y1
CMPBLK wxqa. 416; qeaa qeaq §§ 3%73 3270 3308 3352 3391 3457 3498 3556 3599 3653
x5 % 13 &S

e
7 3 :

CHREGI] t2ce 2285 e3cH4 c4c8 2448 2552 2588 2640 2633 2739 278S 2820 2931 2973 2997
3055 3093 3133 3175 3215 3260 3299 334¢ 3382 3446 3488 3544 3587 3641 3678
3754 3788 3845 3898 3989 4016 4056 4118 4182 4223 4259 4311

COMMEN 605 624

DARTRCO bo2s 3039 3079 3119 3159 3201 3244 328S 3326 336 3414 3473 3529 3571 3625

o1 G 3223. 3734 3772 3865 3919 3976 4001 4041 4102 416 4205 H4a4l 4280

DUM bces 2274 2313 2543 4174 2673 2719 277s% 2sle 2850 2%1 2986

ENDCOM 610 V-al

ERROR b24s 1833 1965 elsl 2186 2209 225 2233 2250 2260 2270 2286 2319 232S 2394
2415 ol 2449 esie 553 589 641 594 740 2778 2786 2815 €82l e88e 2898
2932 297 2974 2992 7 3018 3048 056 069 3086 3094 3106 3126 J134 3143
3168 3176 3187 3208 3216 3226 3253 361 327¢ 329¢ 3300 3310 3335 3343 3354
3375 338 333 424 3447 gq 481 gH 9 S00 3537 3545 3558 3580 3589 3602

3642 365 3673 3680 693 746 Y4 781 3789 3799 3840 3846 3872 3893

5?5228 3: 3027 3036 3S1M 3518 3526 3568 3610 3bl4 3622 3664 3722 3728 3768 3863

FILLBL beos

FLSVRE  Jgfge  gBlp <883 g%37  a%SR 4833 %A 3L B Y %R P OBEOBE B

GETSR  bods . 1w

Hely 6228 2%;3 églé 2463 2530 2548 2572 2606 2680 cése 2726 2728 2778 281sS 2842
é ;

LORD 3225. S66 03 9?1 717 774 sg e8sa 2957 2961
ro i T : gt
MaNUARL [ ]

= g B Ime L Len L @ ommopar ue, uee pn, gm wa, m
2808s 2810 28288 29518 30148  3024s  3lles 3113 31478 3148 32338 3315s  340ls 35118 3512

MULT 3233: 3608 36998 3700 38808 3881 39378 40678 4068 4i2es 4127 41988 4199 43258

eogh o oo omouwoaw Ly BEOR% ED ¥ oBE uY 6%
3233 3318 3401 3512 3608 3700 3881 3937 4068 4ie? 4199 43eS
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CZRJI1B0, RPO4/S/6 FCTNL CTLR] MARCY1]l 30(1046) 10-NOV-77 12:52 PAGE 184

CZRIIB.P11 10-NOV-77 11:27 CROSS REFERENCE TRBLE -- MRCRO NAMES SEQ Cl182
OFFST bc2s 3016

POP 6248 2566 2603 26?1 2774 2961 39%7 4097 4409 4433 4456 Y476 4593

S0 41
12 4985 5033 5034 51
S0 2961l 3951 4081 Y1
05 4962 5033 S034 51

4
4698 4758 47?79 4804 4850 Y
bous 25656 2603 2671 277’4 e
YH43 4717 4768 4794 4823 Y
REPORT 6248
RFORGC bocs

1
8
g 4374 4424 NMM9 447} 4586

RHCLER becs  206M 2169 2193 eel? 2237 2273 2313 2363 2437 24s8e 2503 asuye c2se4 2599
e265¢ 2666 2’l2 27?3 2810 2829 2839 2351 2955 3004 3016 3020 3024 3075 3113
3148 314 3233 3278 3315 3361 3401 3466 3sle 3Se4 3608 3661 3700 3720 3764
3833 3881 3913 3337 394¢ 4000 4040 4068 407S “4ia27 4139 4200 4239 4273

RH70CK bc2e 3401 4127

SA b2cs  SO3d4

SQ:TST ggg: 1919 1957 1369 2lee 2lee 21932 a34e 2351 2764 2768 280e 2806

SCOPE b2Ye 1919 1956 1969 2064 2lee ele? 2isl eelz 2306 2348 2351 2354 2467 2542
2599 2652 2712 27’64 2768 e’?3 2802 2806 2810 2828 2951 3014 3019 3024 3113
3148 3233 3315 3401 3si2 3608 3700 3881 3937 4Yoe8 4127 4199 432S 4360

SEEKCO 6228 3834 2887 3939 4071 4134

SETPR] 6248 5033

SETTRR Sl117s

SETUP 624 8S1

SKIP bace b24s 1909 1916 1961 2060 c2leM 2183 cl8é 2207 3012 3021

SLASH b2us

SPACE 6248

SREGIS b22s 2277 2316 2371 2546 2570 2b76 2722 2778 281s 2853 2964 2989 3042 3082
dlee 3162 4?7 3288 3329 3371 3419 3478 3531 3574 3628 3669 3738 3777

36 3889 3979 YO0 4OuY 4] 4171 4l 4243 4299

STARS blb 62l bos 626 649 650 1421 1422 1461 1462 1702 1706 1878 1899 1919
1956 1369 2024 2033 2Co4 2096 2114 c2lay 150 2162 2167 2191 2217 2306 2339
2346 2348 2351l 2354 - 2355 el 2467 2468 475 esye 2599 2652 2712 2756 276l
2764 2’68 e’?3 2795 2800 c80e 2806 2810 c2ges 29tl 2985 3014 3024 3113 3148
gggg ggé& gY? g?ig 3608 3700 3881 3337 4068 4127 4199 432S 4360 5024 S0e9

STRARTTY 6228 2064 e2l? 2313 2363 ce482e 2542 2599 2652 e7l1e 2773 2810 2829 2951 3018

SRS 3&53. ?éé?. 3148 3233 3315 3401 3sie 3608 3700 3881 3937 4068 4127 4200

TJUMP k2278 2219 2343 2344 2349 236!l 2363 241? 2474 2480 a248e 2ese 28e9 3401 Y127

TRMTRP  S5117%
TSCLR2 62es
TSCLRS baos

TTISTNO 6228 2064 eel? 2313 2363 2482 2542 2599 2bSe 271e 2773 2810 2829 2951 3016
3024 3113 3148 3233 3315 3401 3512 3608 3700 3881 3337 4068 4127 4200

TYPBIN 624

TYPDEC b24s 4360

TYPNRM b4

TYPNUM bo4s

TYPOCS (W21

TYPOCT bou4s eleo S033

TYPTXT 6248 1867 1868 1869 1870 1909 1937 1947 1950 1974 1996 1997 2038 20M0 2042
208sS 2086 2118 el20 2148 2147 2149 cleM 2166 e2l9 2221 2238 2240 2383 2385
o401 2403 48y 2433 24396 esiM 2516 2531 2652 2659 2837 2903 2939 2942 3433
3436 421% 4217 4301 4304 4327 4329 4879 4881 4884 4887 4992 4995 S007 5010
8012 S014 €016 S018 5019 s025 S061

VECSET b22s 2278 2317 2547 25?1 2e0s 2677 2723 2778 2818 2854 2965 2990 3044 3084



BlS

SIRIIBC, RPOM S b F.TM CTLRL  MACYIL 30046 -NOV-77
TSRiip Ay 10-NOV-7% ] o% asde ntrégencs TaaLhS 2P b Rg NS SES Z.EZ
329 3164 206 3249 290 3331 73 3421 3980 353 2 3630 371 3719 374G
3;:3 337 %S 3683 3990 931 qug 3951 4006 vy 4106  4i3& w73 207
"' g22s  ee8d 319 2% 530 4g ? 7 " 2> 778 28 2843 7
§§3§ 30i6 §g;o 30~§ Sces §S xs§ §§§g §§§g 3233 335 3352 342y 5451 37
3634 33 37, 3748 q 3893 13923 3342 3983 4008 @ 4049
Llora 4108 4] 4176 vyel qug 4283
wT” 6228 2280 319 63 g%ao Y 3 Ssor 2685 2731 2778 2815 2843 2950 gger
gggs 3616 Q 48 086 3126 1&8 208 3263 3282 3335 3378 3924 398) 2
%] 73 3719 3%y 3761 384 3 3885 3893 3323 3842 3983 4008 9049
4074 4108 913 4176 w21 3246 4283

$SESCR 6248
SENEWT b3ys 1919 1956 1949 2064 2162 2167 2191 2217 2306 2348 2351 2354 46?7 2542
2€99 2652 2712 276N 2768 3773 2802 2806 2810 2828 3951 3C14 3024 31.3 3148
3233 33185 34C1 3512 3608 3700 3881 3937 Q068 4ig” 4139 9325

L § 3V Gl1.i7%
$$SK IP 6248

_EQUAT 6048 b2y

- HERDE 6048

KTLL 6048 649

CSETUP 6048 1849

- SWRHI bOMS 622

. SuWRLO 6048 6oos 623

.8ACTI 6048 626

" $CATC 6048 625

SCMTA 604 s 650

SEOP 6048 4360

SERRD 6048 SO34

SERRT 6048

SPOUE 60N S1iB

SRDOC 60M8 5034

SRE RD 6048 033

$SCOP 6048 5033

STRAP 6048 €l17

STYPD 048 5033

"§TYPE 6048 5033

-§TYPO 6048 ©S117

. RBS. 072136 ooC

ERRGRS DETECTED: O

RMus. CZRIIB, CZRIIB. SEQ/CRF /SGL/NL : MC: ME : CND=RM03: CZRJIB.P1 1

RUN-TIME: 44 3e 2 SECONCS

RUN-~TIME RATIO: 573/83z6.9

CORE USEL: 29% (57 PRGES)
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