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1,0 ABSTRACLY

THIS OIAGNOSTIC TEOYS YTHE OCL OF THEZ RPO& DISK SUBSYSYEM,

IT USES THE DISK BURPACE AND THE DRIVE MECMANICS YO PROVE

THE PROPER WwORKING OF THE SUBSYSYEM, 17 DOES NOTY NEED A
FORMATTED DISK PACK, A DISK PACK WITH NO VITAL INPORMATION
WRITTEN ON IT 18 EBSENTIAL, APYER A BUCCESSFUL RUN (WITH

NC ERRORE) OF THIS DIASNOSTIC IT CAN BF ASSERTED TMAY THE

DCL IN THE RPOS BUBSYSTENM WORKS SUCCESSBPULLY WMILE STANDING
ALONE, OYSTEMS INTERACTION AND DRIVE TIMING I8 LEFPT YO

OYHER DIAGNOSTICS, THIS 18 WITH THE ASSUMPTION THAT STATIC ¢
(DERPS AND OERPY ) MAS BEEN RUN BSUCCESSPULLY,

2.0 REQUIREMENTS
2.1 EQUIPMENY
POPell COMPUTER WITH CONSOLE YELEYYPE, AND A RPES OISK

SYSTEM, THE RPPS DIBK SYSTEM WILL CONSISTY OF AN RMTO
CONTROLLER, A DISK CONTROL LOGIC (DCL), A DEC 733 OISK



35,0

a1

4.2

DRIVE, AND 178 APPROPIATE DISK PACK, THE DISK PACK NEED
NOT 8E PORMATYED, USED SECTION OF TWE DISK SURFACE SMALL
BE G000 (MOLE PREE), TNE SURFPACE FOR THE FOLLOWING SECTORS
MUSTY BE GOOD, THAY 18, FPREE OF ANY WNOLES OR SURFACE
IRREGULARITY BEFQORE ANY OATA ERROR CAN BE AYTRIBUTED YO

THE LO6IC,

CYLINDER 88, TRACK 08, SECYOR 09
CYLINDER @@, TRACK 88, SECTOR 8%
CYLINDER 08, TRACK 38, SECTOR 2%
CYLINDER 04, TRACK B8, SECTYOR 00
CYLINDER 83, TRACK 98, SECTOR 0§
CYLINDER 83, TRACK 08, SECTOR O¢
CYLINDER 84, TRACK @0, SECYOR 0§
CYLINDER 83, TRACK 08, SECYOR 89
CYLINDER 8, TRACK 87, SECYOR Oa
CYLINOER 94, TRACK 08, SECTOR Op
CYLINDER @7, TRACK 98, SECTOR 00
CYLINDER @8, TRACK 88, SECTOR 09
CYLINOER @9, TRaCK 18, SECTOR 2§
CYLINDER &1p,TRACK 18, SECTOR 2%

$TYORAGE

THIS PROGRAM REQUIRES §6K WORDS OF MEMORY
PRELININARY PROBRANS

THIS PROGRAM ASSUMES THAY NMAINDECe11«DERPR- o (LATESY
REV) WAS BEEN RUN WITHOUTY ERRORS,

AND IY ABSUNMES THAY NAINDECeL1=DERPYe = (LATEST
REV) MAS BEEN 2UN WITHOUT ERRORS,

AND IY ABSUMES THAT MAINDEC=1i=DERPU= = (LATESY
REV) MAS BEZEN RUN NWITHOUT ERRORS,

LOADING PROCEDURE

USE STANDARD PROCEDURE POR LOADING ,AB8 Targs
STARTING PROCEDUNE

CONTROL 8SMNITCH SETTINGS

SEE SECTION 8,1

STARTING ADORESS

STARY AY ADDRESS 200~=«FOR NORMAL RUN
STARY AY ADDRESS 210++<FO0R UNIT SELECTION

200 STARY

ALL SWITCNES MUSY SEL OOWN FOR WORSY CASE RUN, WITH TNIS
SYARYING ADDRESS ALL THE RPOAS ON THE SYBTEM WILL OF

TESTED ONE AT A TINE GEPORE "END PASS"™ I8 PRINTED OUTY,

TESTING WILL STARY WITH THE LOWESY UNIT NUMBER DRIVE

THAT 318 POWERED UP (THAY I8 THE LOWESY UNIT NUMBER RNAS REGISTER
THAY RESPONDS)THEN G0 ON TO THE NEXY WIGMER UNIT NUMBER

THAT 18 POWERED UP,

219 STARY

fon ol SRR

SEQ ese}
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S,0
Sel

ALL SWITCHMES MUST BE DOwN POR WORSY CASE RUN, WITH TMIS
STARTING ADDRESS THE CONBOLE TELETYPE wiLL ASK POR TME yNITY
NUMBER TO BE TESTED, THEN ONLY THAY UNIT wiLL B8C€ TESTED
FOR EACH PABS OF TME PROGARANM,

PROGRAM AND/QR OPERATOR ACTION

1, LOAD THE PROGRAM INTO MEMORY,

2, OSEY STARTING ADORESS ON THE SwWITCH REGIOTER
3. PRESS "L0AD ADDRESS"®,

8, SET "OPERATIONAL SWIVCH SETTINGS® (SEE SECTION 3,1)
WORSY CASE 18 ALL SWITCHES OOWN,

S, PRESS "aTanY®,

6., FOR THE FPIRST PASS EACH TESY wil_LL BC EYECUTED ONCE
ON THE DRIVES PRESENY OR DRIVE SELECTED BEPORE "END
PASS® 18 PRINTED, THME PIRSY PASS WILL REQUIRE OPERATOR
INTERVENTION IF THE PROGRAM I3 NOY RUN UNDER AN "ACTeyl®
MONITOR, TYHE SECOND AND SUSSEGQUENY PASSES wILL ExECUTE
CACH TEST POUR TIMES ON EACH DRIVES PRESENT OR DRIVE
SELECTED BEFORE “END PASS®™ 18 PRINTED, TME SECOND
AND SUBSEQUENY PASSED DO NOY NEED ANY OPERATOR INTERVENTION,

OPERATING PROCEDURE
OPERATIONAL SWITCH SETTINGS

SWITCH DEPINITIONS ARE SIVEN IN SECTION O "OPERATIONAL
SHITCH SETTINGS® WMOWEVER THE OBTAIL OZSCRIPTION ARE GIVEN
HERE,

SWITCH 1S o HALY ON ERRDA

WHEN THIS SWITCH 318 SEY, IF THE PROGAAM FINDS AN ERROR
THEN THE APPROPIATE INFORMAYION WILL BE PRINTED OUY

AND THEN THE PROBRAM WILL MALYs AFTER THIS WALT, PRESSING
FCONTINUE®™ WILL CONTINUE wITH THE PROGRAM TILL THME NEXT
ERROR 18 FOUND WHMEN THE SAME THING WILL MAPPEN,

SWITCH 16 o LOOP ON YEBY

WHMEN THIS SWITCH I8 SET THE PROGRAM WILL OESIN YO LOOP
ON THE CURRENT TESY BEZING EXECUTED, FPOR ExamPLE IF TNl
SWITCH I8 SET WHEN THE PROBRAM I8 IN TESY 10 THEN TNHE
PROGRAM WILL KEEP EXECUTING ALL OF TESY 18 REPEATEODLY,
ONE WAY YO BE SURE THAY THE PROGRAM I8 IN THE EXPECTED
TEST 18 Y0 SEY THIS SWITCH DURING AN ERROR PRINTOUTY OR
DURING A PROGRAM MALY,

SWITCH 13 o INMIBIT ERROR YYPEOUTS

WHEN THIS SWITCH I8 SEY PURTHER ERROR PRINTOUTS WILL

CEASE, HOWEVER OPERATOR INSTRUCTIONS SUCH A8 ®BYOP DRIVE X°
WILL CONTINUE, AT THE END OF PaASS "YOTAL NUMBER OF ERRORS
ON THIS PASS ON DRIVE X® wILL OE TRUE, THATY I8, ALYHOUSM
PRINTOUTS WERE INMIBITED IF THAT PASS POUND & ERRORS,

IT WILL 8AY 80,

SEQ eoea




SEO eees
SWITCM 13 o INNIBIT ITERATIONS
WMEN THIS SWITCH I8 SET THE PROGRAM On SECOND PASS wILL
NOT REPEAT EACM YESY FOUR TINES SUT WILL 00 EACM TEaTY
ONCE ONLY,

SWITCH 19 o DELL ON ERROR

WHEN THIS SWITCH 318 SET, IPF TWE PROGAAM FINDS AN ERRON

THME "BELL® OR AL LARM® wILL OC BOUNDED, TNIS SWITCHM 18 USEFUL
WHEN SHITCM 11 18 SET YEY INPORNATION I8 NEEOED WHEN ANY ERROR

18 DEYECTEOD, TAKE THE EXAMPLE OF A PROGRAM LOOPING ON A TEST wITW
SWITCHN 13 SET TO WELP SCOPING, THEN IF TN SWITCH I8

SET AND THE BELL OR ALARM SOUNDS 3T MEANS THAT THE ERRORN

13 PRESENTY BUY IF THE BELL OR ALARM STOPS 3T MEANS THaY

YHE ERROA I8 NOT PREBENY,

SMITCH § o LOOP ON ERROR

WHEN THIS SWITCH I8 8EY, 1P THE PROSRAN PINDS AN CRRAOR

THEN GENERALLY THE PROSRAM WILL LOOP BACK TO YTHE LASY
EXECUTED "SCOPE® SYATEMENTY, IF ON THE SECOND TINME

THAOUGH AN ERROR I8 POUND IT WILL AGAIN LOOP BACK TO

THAT "SCOPE®™ STYATEMENY, THIS LOOPING WILL CONTINUE AS LONG
AS THE ERROR I8 PRESENT AND THIS SWITCH I8 SET, NWOWEVER

IF THE ERROR I8 NOT PRESENTY AT ANY TINE THEN IT WILL
CONTINUE NORMALLY WITH THE PROSBRAM, EACH TIME THE ERROR

18 ENCOUNTERED PRINTOUY WILL TAKE PLACE UNLESS SWITCM 1t

IS ALSO SEY, OURING BEGUG, USING A SCOPE, IT I8 RECOMMENDED
THAY SWITCHM 18 I8 ALSO OET,

NOTESs SEE SECTYION &,3

SWITCH 8 o LOOP ON TEOY IN SWR «Vi0»

THIS 16 A SPECIAL SWITCH, WMEN SET SwITCHES @ THRU 7
MAVE ONE MEANING AND WHEN RESEY SWITCHES @ THRU 7 WAVE
ANOTHER MEANING, TNIS MEANS THAT ANY SETYTING OF SuITCM
8 THRU 7 MUST SE DONE WITHM SWITCH 8 IN THE APPROPIATE
POSITION, WHEN THIS SWITCH I8 SET THEN SWITCHMES 0 THRU
? GIVE THE TESY NUMBER YO BE LOC™ED ON, FPOR EXaMPLE
WITH SWITCH & SEY AND SHITCM 3 $ET THME PROGRAN WILL LOOP
ON TEST ge, WONEVER THIS SETTING MUST BE OONE AT T™E
BEGINNING OF TNEZ PROGRAM THEN ALL TME TESTS PROM | TO 10
WILL OE EXECUTED AND THEN TESY 16 WILL Of REPEATED OvVER
AND OVER ASAIN, WNEN THIS SWITCH 18 NOT SET THEN SwITCWES
@ THRU 7 MAVE THE WEAING 3178 NAME INODICATES,

POR EXAMPLE SWITEM 7 18 *8T0P FURTHER COMPARES! THAT 18
IF SWITCH & 18 NOT SET AND BWITCH 7 I8 SEY TMEN WMEN A
DATA ERROR I8 DETECTED NO PURTHER COMPARES wILL BE DONE,
FOR EXAMPLE IN A 256 WORD BUPPER IF ALL THE WORDS ARE IN
ERROR THEN APTER SEECING THE PRINTOUT FOR THE PIRSY FEW
WORDS SETYING SWITCH T ONLY wILL STOP PURTHER PRINTOUTS
OF THIS ERROR AND 60 ON WITH THE TESY RATHER YHAN PRINY
ALL THE 236 WORDS, HOWEVER IP TWIS WAS DONE WITM SWITCH 11}
THEN THE NEXTY ERROR THATY THE PROGRAM DETECTS IN A SUBe
SEQUENT TEST WILL ALSO BE LOST, OBUY WITH SWITCM 7, ONLY
THIS GROUP OF DATA ERRURS ARE NOY PRINTED OUT, ANOTMER
EXAMPLE OF SWITCH 8 OEING LOW I8 WITH SWITCH 6, WHICH
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8,1

18 "ECC TESTCOMPARE END RESULY ONLY®, TwaT 18 IF SwiTew
8 I8 NOT SEYT AND SHWITCH & I8 SEY THEN ON ECC TESTS (TESTY
120 THRU TEST 134) INSTEAD OF COMPARING CONTENTS OF THE
POSITION REGISTER AND PAYTERN REGISYER AFTER EVERY CLOCK,
COMPARES wILL ONLY BE DONE AY TME END OF aLL TME CLOCKS,

NOTES SEE SECTION 8,3

SKITCH 7 o STOP PURTHER COMPARES 17 Swes Is LOW,

IF SWITCH & 18 SEY AND THIS SWITCH IS ALSO SEY THEN TWIS
SWITCH GIVES THE TEST NUMBER TO BE LOOPED ON AS INDICATED
IN THE DESCRIPTION OF SWITCH 8, IF SWITCH & IS NOT SET

AND THIS SWITCH 38 SEY THEN THE PROGRAM wILL DO A8 Tng

NAME INDICATES, POR EXAMPLE IN A 296 WORD BUFFER I1Ff ALL
THE WORDS ARE IN ERROR THEN APTER SEEING TwE ERRON PRINTOUTS
FOR THE PIRSY PFEw WORDS THEN SETTING SWITCW 7 WITH SWITCH 8
NOY SEY WILL STOP THE PRINTOUT OF ALL 236 WORDS BUY WILL
NOY STOP TME PRINTOUY OF ANOTHER ERROR IN ANY SUBSEQUENY
TESY, IT 18 EXPECYED THAY SWITCW 7 AFTER SZING SEY POR

A WHILE YO STOP PRINTING ALL TNE 25¢ WORDS WILL BE RESEY
AGAIN TO ENABLE YME PRINTING OF OTYHER DATA ERRORS,

SHITCH 6 o TYPE ALL REGISTERS NITn ERAON IF SweS 18 LOW

IF SWITCH 8 I8 SET AND THIS SWITCH IS ALSO SEY THMEN

THIS SWMITCH GIVES TNE TEST NUMBER YO BE LOOPED ON AS
INDICATED IN THE OESCRIPTION OF BSwITCH 8, IF BwITCH 8 18
NOYT SET ANDO THIS SWITCH I8 SEY THEN THE PROGRAM NILL DO

AS THE NAME INDICATES, THAY I8 On PINDING AN ERROR INSTEAD
OF ONLY GIVING THE ERROR MESSASE AND RELEVANT REGISTERS

AS WILL BE DONE IF SMITCH 311 I8 NOT SEY BUT WILL ALSO

GIVE ALL THME REGIOYER CONTENTS (EXCEPT "DaTa BUPFER® ANDB),

SUB=ROUTINE ABSTRACYS

SEE SECYION @ "SUBROUTINES®,

ERRORS

ERROR PRINTOUTS CONTAIN THE ERROR ADDRESS AND OYHER
PERTINENTY INPORMATION CONCERNING TME PARTICULAR PaliLURE,
THIS INPFORMATION MAY BE THE CONTENTS OF RELEVANY APQs
REGISTERS OR GOO0O/RECEIVED OAYA, IF THE ERAOR CCCURRED IN A
SUBROUTINE, THE ADORESS OF THE SUBROUTINE CALL I8 ALSO
GIVEN, REFER TD THE PROGRAM _LISTING AT TME STATED
ADORESS YO OETERMINE THE CAUSE OF THE ERROA,
RESTRICTIONS

BEFORE STARTING THE PROGRAM THE OPERATOR MUY HAVE THE
DRIVE PORY SuWITCW LOCKED EITWER ON PORY A OR PORT § 8UTY
MUST NEVER LEAVE IY IN THE PROGRAMMABLE 87TaTE,
MISCELLANEOUS

EXECUTION TINg

SEQ s80e
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THE FIRSY PASS OF THE PROSRAN NILL TAKE APPROXIwATELY 20
SECONDS, SUBSEOQUENT PABSES WILL Taxg
60 SECONDS ,

8TACK POINTER
THE STACK IS INITIALLY SEYT YO 1000
OPERATOR SELECTABLE SCOPE LOOPS

WERE 18 A DETAILED EXPLAINATION OF wOw THE LOOP ON ERROR wWORKS,
POR INSTRUCTIONS REGARDING THE UBAGE OF THIS TECMNIQUE, MIT “c
ANY TIME WHMILE THE PROGRAM IS RUNNING, ON HMITTING AN ERROR

IF THME LOOP ON ERROR SWITCH 18 SET, THE PROGRAM GOES BACK
USUALLY SACK YO THE BEGINNING OF THE TESY,

WHEN THIS OPERATOR SELECTASLE SCOPE LOOP I8 USED THEN THE POINY
THE PROGRAM GOES BACK YO CAN BE CMANGED,

THE RESTRICTIONS YO THE POINT NWMERE THE PROGRAM CaN 60 AREL =

1, IT MUST BE WITHIN THE TESY UNDER CONSIDERATION

2, LOOP ON ERROR SWITCH NUSY BE oEY

3, THE ERAROR MUBY OCCUR WITHIN THE TESY UNOER CONSIOERATION

IF THE ZRROR DOES NOT OCCUR WITMIN TME TEST UNDER CONSIDERATION
TME PROGRAM WILL REVERY YO NORMAL OPERATION, MWOWEVER, IF LOOP ON
TEST SWITCH 18 SEY AND THIS OPERATOR SELECTAOLE SCOPEZ LOOP 18 uSED
THEN THE PROGRANM WILL LOOP BACK TD YHE SELECTED POINTY WMEN IT
COMES TO THNE END OF THE TESY UNDER CONSIDERATION,

APTER LOOPING POR SOME TINE IF THE LOOP SWITCHM 18 PUT OOWN THEN
NORMAL OPERATION WILL CONTINUE.

PROGRAM DESCRIPTION
LOGIC DIVISION IN MARDWARE MODULES

REGISTER BOARD (RG) o ERROR REGISTER § STATUS REGISTERS
MUX POR REGISTERS 80 WANOLING REGISTER
DECOOE COMMAND DECODE EXECUTION OF
NECH, COMMANDS

SYNC, DAYA BOARD (SN) = DATA CONTROL PARALLEL TO SERIAL
SYNC, BYTE pETECY,

SEEX AND SEARCH (88) = SEEK LOGIC SEARCH LOGIC MEADENR
MANDLING,

ERROR CORRECTION (EC) = ECC LOGIC ERROR REGISTER 2 & 3
MUX FOR ERROR REG, 2 & 3 LOOX AMEAD
REG, SECTOR COUNTER DATA PORMATION
RING COUNTER,

OuaL PORY (DP) = OUAL PORY ARBITRATION ATTENTION LOGIC
SERIAL NO REQISTER MASS BUS REGISTER
SYORAGE

DISK SURFACE USAGE

SyYMBOLS USED
C s CYLINDER

3EQ ed@?



T o TRACHK

$ s SECYOR

W e WRITE

® s READ

TY o TYESY NUMBER

ce, Ye, 8¢
TT22ew,R, TY23eR, TT28eW,R, TT2Sew,R, VYT26ew,R, TT3Sew,R, TT3Tew, TTSOew, TTSiew,?, TTS2<u,R, YTSSeu,n

ce, Ye, 81
TT27eW,R, TT37eN,R, TT4OeR, TT8ieok,R, TTd2en,R, TT43ew,N

ce, 718, 823
7730k, TT3jeW,R

Ci, Yo, 8O
"""... '7,‘.'... "”"0.. "’..“o.

Ci, 718, 823

T3t

c2, Y0, 80
T"‘.".

Ca, V18, 82%
T3 en

C’g "0 ..
'Y,‘.“..

€3, Y18, 821
T3k

CC. '.0 ..
YT!‘.“'.

Ca, Y18, 821
TT3iew

cs, Ye, 8o
TT"'“.'

cs. "' .‘

Y?’!'u.'. T"..“‘.

CS, 718, 823
TT31eM

Ce, Yo, 80
TT31ew,R

Cé, Y18, 2y
TTSiel

C'. "l '.
Y?,t.“;.

cY, T8, 818
TYSieW




cs, Te, 8
T',‘.".

Cs, Y18, 824
TT3 ew

C9, Yo, 80
T3 ok

Co, 718, 824
Y731k, TT32eR

Cie, YO, 80
TT3ieW,R

caio, Y18, 821
Y736, R, TTS8eu,

YHE FOLLOWING SECTION OEOCRIBES EACH TESY AND SUSROUTINES
IN DETAIL AND CAN BE USED AS AN INDEX TO THE LISTING,

THE LEFY MOST COLUMN I8 THE LINE NUMBER WITMIN THE LISTING
WMERE THAY ITEM wiLL OF PFOUND,

SEQC o000




MAINDEC=11+DERPVACA

DOCUNENTY
tesneetanstnee
NAINOECeS 1eDERPYASA
seensefsantene

COPYRIBHY 1974
0IGITAL EQUIPMENY CORPORATION
MAYNARD, MASS, 8173

DECOOC VvER

18=-0CT=74 190118

PAGE 0
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MAINDEC=11«DERPVA=A

36
142
149
v

168
204
260
1184
1346
7699
7741
8477
8540
8608
8655
8761
RALS
RE62
9092
9170
918S

9207

TABLF OF CONTFNTS
2688223300820 000000
OPERATIONAL SWITCH SETTINGS
BASIC DEFINITIONS
TRAP CATCHER
STARTING ADORFSS(ES)
MEMORY MANAGEMFNT DEFINITIONS
COMMON TAGS
ERROR POINTER TABLF
REGISTER ADDPESSES
REGISTER TEST
END OF PASS ROUTINE
SUBRROUTTNES
SCOPE HANDLER ROUTINF
CONVERT BINARY TO DECIMAL AND TYPE ROUTINFE
TYPF ROUTINE
TTY INPUT ROUTINE
READ AN OCTAL NUMBEP FROM THE TTY
ERROR HANDLER ROUTINE
ERROR MESSAGE TYPEOUT ROUTINE
BINARY TO OCTAL (ASCIT) AND TYPE
TRAP DECODER
TRAP TABLF

POWER DNWN AND UP ROUTINES

DECNOC VER 00,04

180=-0CT=-74 19110

SEQ reot}



MAINDFC=11=NFRPVA=A

22

36

2 COPYRIGHT (C) 1974
DIGITAL EQUIPMFNT CORP,
MAYNARD, MASS, 017%4

PROGRAM RY SUR MALLICK

DFECNPOC

vER

THIS PROGRAM WAS ASSEVBLED USING THFE PDOP=11 MAINDEC SYSMAC
PACKAGE (MAINDEC-11-DZOAC=A)),

GeEB0800000000B330G2BRBBBBVDUBCBARVVRIVTRVDRIPBIBUTBBEB2RRNENY

OPERATIONAL SWITCH SETTINGS

SRV AVEACRIVRVNIVVTORRNCRCBORBANIBRBADAVBBBBEBRBBIBEBO02B000000

23
SWITCH
19
14
13
11
10
9
8
7
6

USE

HALT ON
LooP ON
INHIBIT
INHIBIT
BELL ON
LOOP ON
LOOP ON

FRROR

TESY

ERFOR TYPEOUTS
ITERATIONS

ERROR

ERROR

TEST IN SWR<730>

STOP FURTHFP COMPARES IF
TYPE ALL REG, WITH ERROR

Swag IS LOW
IF Swe LOW

SE0R0RORIGTRRRTBITITVRCIVIANIVITBTAVACVEBBAVBIBBRTORTRBIGBEBIBNS

BASIC DEFINITIONS

SRE0RG0032020200003200FBBIVERVBANBRGOBVOBRRVEICTRIRP2002300000

3R INITIAL ADDRESS OF THE STACK POINTER see 1000 ese
49 GENERAL PURPOSE REGISTEPR DEFINITIONS

61 PRIORITY LEVEL DEFINITIONS

71 "SWITCH REGISTER®" SWITCH DPEFINITIONS

99 DATA RIT DEFINITIONS (BITP@ TO RIT1S)

127 RASIC "CPU" TRAP VECTOR

ADDRF SSFS

18=-0CT=74

19:10

PAGE 0)
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MAINDEC=11«NERPVA=A DECDOC VER 020,04 10=NCT=74 191180

142

149

165

204

(XYY Y Y Y XY XYY Y Y X XY YIXYXZZYXXIIYI YT ASNS YIRS SIS R LY N A X XL X A2 X X

TRAP CATCHER
Y Y Y Y Y Y Y Y XYY Y Y Y Y Yy Y Y Y Y YT Y Y PR YR YY YL Y YA N YT YRY YR Y Y Y YA Y Y

149 ALL UNUSED LOCATIONS FPOM 4 = 776 CONTAIN A ", ¢2,HALT"
SEQUENCE TO CATCH ILLFGAL TRAPS AND INTFRRUPTS
LOCATION @ CONTAINS @& TO CATCH IVPROPERLY LNADFD VECTORS

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y XYY Y Y YT Y Y P Y Y YY YRR YYYY YL Y Y YL YT Y S Y Y LY Y Y
STARTING ADDRESS(FS8)
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YA Y VY YYYYYYRYYY YT ZYYYY YT YRy XYY Y

157 STARTING ADORESS 260 FOP NORMAL STARTS
THIS WILL TEST ALL PPOA4°S ON THF SYSTEM A SINGLE DRIVF AT A TIME

STARTING ADDPESS 218 WILL TEST ONLY ONF SPECIFIED DRIVE

STARTING ADDRESS 2264 WILL JUMP OVER THE TESTS REQUIRING AN OPERATOR
163 AT THE DRIVE
Y Y Y Y Y Y Y Y Y Y T Y Y Y Y Y Y Y YR YYY ALY Y XYY Y YYYYYYYYIY LAY YA YT 2R Y Y Y Y Y

MEMORY MANAGEMENT DEFINITTONS
I YTy Y Y Y Y Y Y Y XYY YA XYY Y YN Y Y Y XYY YA XYY XYY Y YYILTYY YA YT S22y

167 KT$1 VECTOR ADDRESS

171 KTi1 STATUS REGISTER ADDRESSES

17¢ KERNAL “I®" PAGE DESCRIPTOR PEGISTERS

169 KERNAL "1" PAGE ADDRESS RFGISTERS

200 Y Y Y Y Y Y T Y Y Y Y Y R Y Y R Y Y Y Y P YYYYYYYYYYYYYYYY I Y YT YT Y YA Y Y YA Y Y LYY Y Y
202 Y Y Y Y YR YYYYYYYYYYTYY XYY Y XYY YA Y XYY Y ALY ALY Y ST Y 22Ty Y 2y

(Y Y Y Y Y Y Y XYY Y YYYY YRR YRYRXYRY YA T TY Y Y ZIIAS AL LA L2 2T L T Y X

COMMON TAGS
(TTTYYTYYTYYIYTY YA YYYT XY YSY YRS IS ALY YA Y 2T A2 222y 22ty gy

206 THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
USED IN THE PROGRAM,

258 SEVOVEVBTOBBRRNVISBRIBTRIBERBECBRNNEDVOCRRAVBERAVVBEVEIBNONNEGS

PAGE 04

SEQ #0113



MATINEC 11 «DERPVA=A

260

1184

1346

DFCNNC VER A0 .04 1R=0CT=74 19210 PAGF @S

(F Y X X Y X XY XY XX XTI YT NN RN NSRS RRSR YN R YIS YR X2 2 1 2

FRFOR POINTFR TARLF
Y Y Y Y Y Y Y Yy Y Y Y Y Yy Y Y Yy Y Y Yy Y Y Y Y Y Y Y Y Py Y Y Y Y YRR YRYYY YY"

262

268

2717
9% ¢
970

1074

1179

THIS TABLE CONTAINS THE INFOPMATION FOR FACH FPPORP THAT CAN OCCUR,

THE INFORMATION 1S ORTAINFD BY USING THE INDEX NUMRFR FOUND N

LOCATION SJITEVMB, THIS NUMBFR INDICATFS WHICH ITFM 1IN TMF TARLE TS PERTINENT,
NOTEls IF SITFMPR 1S @ THF ONLY PEKTINENT DATA 1S (S*PRPC),

NOTE2: EACH ITFM IN THF TARLF CONTAINS 4 POINTERS FXPLAINED AS FOLLOWS:

EM $3POINTS TO THE ERROR MESSAGE
DH $13POINTS TO THF DATA MNFADFR
DT t3POINTS TO THE DATA

DF $POINTS TO THE NPATA FORWAT

SRRV RBAVBIVTTRVVDAITINSRRVAUVBPBRVRBQBIB0000000000

SEOPBEOEEVBBEIBRIBVBRBE0BRARTPBBI2TPFBBI0D2T0020000000000

(IXXXYTXY TR Y YRS YR YSZ RN RS IS XSRS R X2 X X2 X X2 2 2 X 2 X X &)

SRBOBBBHEIBPRITCAVBIVBIBONNOIBERBIPIVABBBTBRBIBRI08000000000800
SRRV IBUBTBEBRRBRISRIBVRBRATIRNNVBIRRBVVROVBRT2PAB23000000

GO0 ENIOGDIBBBIVNNIBIVBOCBIENBIVIVBICBR2V2B03002030000000000

SORGIBRVONVVEROBAAOVBIBIBIBIVBAABRROPBBERVIBBDOBRBREODBABBNGRES

REGISTER

ADDRESSES

SRSV ABEORBIVIVBRTREBBAVBVTDACBADEDBRRTRBVTTITIABDNBRRINe

REGISTER TEST .
(Y Y Y Y Y Y Y YT Y Y Y XYY Y XYY Y Y Y YYYYYYY YT XYY Y I I YR AR Y2 Y 2 Y Y

1466

1594

1524

YT Y Y YT YL YY YT Y Y YYYYYYYY YA Y YT YXIYYYYYYYA XYY LYY Y Y Y Y Y Yy 2
TEST { REFERENCE EACH PEGISTEP

REFEZRENCE EACH REGISTER BY A MOVE INSTRUCTION
Y Y Y Y Y Y Y YT Y Y XYY YYYYYYYYYRYYYYYYIYYYYY DAY YIYYYYTZY IR Y22 Y 20

Y Y Y Y Y Yy Y Y Y Y YYY Y Y YY YR Y YT AT YYYYYYY Y Y Y YT YA YA YT Y LAY Y ¥ T
TEST 2 PARTIAL TFST FOR PHAS FOR UNIT NUMBFRS PRESENT

CHECK THAT RHAS CAN BE CLEARED BY MOVING ALL ONES
I Y Y YT XYY Y Y XYY Y Yy YA Y YAy YA Y YR YT ALY YT RS Y IR Y Y YL Y 1)

T YT YT YA YT YA YRS YRR R SRS YT SY XA R TR Y Y XL Y T L )
TEST 3 TEST FOR DRIVFS PRESENT USING RHAS AND PHCS?

THE NUMAER OF PPOA4 DRIVES PPESENT ARE FOUND

BY MOVING ALL ONES INTO PHER] WITH UNIT NUMBER

IN RHCS?2 INCREMENTED FROM ZFRO TO SEVEN

THEN THE SET BITS IN RHAS WILL GIVE DRIVES PRESENT

THE ORIVE TYPE IS CHECKED TO HAVE 20280 OR 24026 AND THEN

UNITS PRESENT ARFE STORED IN A TABLE CALLED °UNITS®

SEQ rO14




MAINDFCe11«DERPVA-A
1533

1644

16%)

1696

1699

1730

1741

17717

1778

1788
1902

1903

DECDOC VER 00,34

SO CBGTBBBTBERTIDPRPBICTPBARPP22452005500035000000800003000000

Y Y Y Y Y Yy Y Y Y Y R Y Y Y Y Y Yy Y R Yy Y Y Yy Y Y Y Y Y Y Y YN YT YYYYYYYYYY Y YR YY ¥
TEST 4 TYPE SERIAL NUMRER AND DRIVE TYPE

SET APPROPIATE ATTTENTION RIT OF UNIT UNDER TEST IN °ATTFNT’

TYPE UNIT UNDFR TFST

READ SERIAL NUMBEP ANP DRIVF TYPF REGISTERS

TYPE IT OUT AND PROCEFD

TO LOOP HERE SET SWITCH 8, AND THIS TEST NUMBFR ON
SWITCHES @& THRU 7 AND RFSTAPRT

SCRCRBIRIBTVBRVBUVATVBTRVOBRTAROBEBICBVN2P0300000000000800%0

Y T Y Y XYY Y Y Y XYY XYY XYY YT Y YR Y YYYYTYY Y YT YY LYY LYY YT EAYY Y2 Y Y 2
TEST 8§ PROGRAM INTERRUPT

PROGRAM INTERRUPT IS TESTED BY SETTING RDY AND IE
IN RHCS1 AT THE SAME TIME
THIS SHOULD INTERRUPT THROUGHR LOCATION 254
THE PROCEFSSOR PRIORITY IS SET TO 4
T Y Y Y Y YT Y Y Y Y Y Y Y XYY XYY YT YYYYYSYY XYY AYYY YT AR YN YT 2T Y 2

SO00ENOLNNNNENRINRNIORNIBIBBIRINEBERTRIUNRRERIEBIBLEREBOORANED
TEST 6 INTERRUPT AT PROCESSOR AND DISK PRIORITY SAME

PROCESSOR PRIORITY IS SET AT S (SAME AS THE DISK)
IE AND RDY IS SET, THIS SHOULD NOT INTERRUPT
T T YR YT Y Y Y Y Y YT YT Y AT AT YY XYY YYY YT Y YAXYYYLYYRYY ALY Y2 Y Y2 YL

GOS0 BRVEEREGRIVEBIOBNIBVIVBRBPRBBORBVBEBV2B2222020220000000

TEST 7 SET VV BIT #6 IN RHDS|H
THIS TEST SETS VV IN RHDS] INCASE
ACT=11 MONITOR IS PRESENT AND THE PREVIOUS TEST
IS NOT PERFORMED
THERE IS A RESET AT THE BEGINING OF THIS TES?T
FOR ERROR RECOVERY ONLY,

SOQGRIVEITRRIVTVIVBBBTRIBRBVRBBRVIGRBVRRVTTATBBR2200209000000

T Y XY T XY YT YT Y Y YA Y YT Y Y Y XYY Y A YR Y XYY YA Y YA YA Y Y XYY XYY Y 2]
TESAT 1M LAST BLOCK TRANSFERED-RHOSY BITei10@

WRITE ONE WORD OF 65125 ON CYLINDER 4108, TRACK 18
SECTOR 21, BY A WRITE HFADER AND DATA COMMAND
THEN CHECK ALL REGISTEPS (LAST BLOCK TRANSFERED
SHOULD RE SET)

THEN READ ABOVE BY READ DATA 256 WORDS

AGAIN LBT SHOULD 8BE SET

CHECK ALL REGISTERS AND DATA

10-0CT=74 19118
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MAINDFCel 1 =«NERPVA=A DECOOC VFR 00,04 1A=0CT=T74 19210
1913 G0N GENROENERNNIBREINNES RS RNOPIREEBRRRIORTINIORABIREEEIRBRBLEY
2172 U NNRNENRNRINNNNNRR NN NNNRRENNNOBNBORBOBONEPEOORENRNRGRS

TEST 11 SEARCH COMMAND

2178 THE SEARCH COMMAND WILL RE DONE ON CYLINDER 0
THAT IS STARTING WITH A RECALIBRATE
THEN HEADER AND DATA WILL BF WRITTEN FOR SECTOR O AND 1§
ALL REGISTERS WILL RF CHECKFD
A SEARCH COMMAND WILL BF GIVEN FOR SECTOR @
ON INTERRUPT SECTOR | HEADEP AND DATA WILL BE READ
TIME WILL BE CRITICAL AS THE TIME TAKEN TO DO THE
READ I8 THE ONLY INDICATOR THAT THE HEADS WERE ON
SECTOR @ AT INTERRUPT TIME, TIME ALLOWED IS MAXIMUM
OF 1500 MICRO SECONDS
THEWN ALL REGISTFERS APE CHECKED AND DATA READ

1S CHECKED
2198 LI IR YT XYY Y YR Y Yy Yy Yy Yy Y Yy Y Y Yy Y Y Y Y Y Y Y Y YYYYYYYYY YY)
25135 I YT IR Y Yy Yy Y Yy Y Yy Yy Y Yy Y Y Y Yy YYYYYYYYYY Y

TEST 12 SEARCH COMMAND

2538 THE ONLY THING NEW IN THIS TEST IS AN IMPLIED SEEK
IN A SEARCH COMMAND
THF HEADS START FROM CYLINODER 10 BY A SEEX
COMMAND THEN A SEARCH SFCTOR @ TRACKX @ CYLINDFR @
IS GIVEN
THEN A READ COMMAND IS GIVEN FOR
CYLINDER @, TRACK f#, SECTOR 1
TIME FOR THE READ IS THE ONLY INDICATOR
OF CORRECT SEARCH

2548 LAL A AL A X S R 2 R X2 Z A R I Y Y R Y Y Y Y I Y Y T Y Y Y Y Y Y YR YRR Y Y YY)

2772 THE NEXT TEST RFMOVFS SFCTOR | ON CYLINDER @
TRACK® AND PUTS SECTOR @ THFRE,
HENCE THE PACK IS UNFORMATTED FROM
THIS POINT ON TO THE TEST WHEN SECTOR
1 IS REPLACED, 1IF TESTING IS STOPPED WITH
AN ERROR IN THE SFCTION OF THE PPOGRAM BETWEEN
THIS AND WHEN SFCTOR 1 IS RFPLACED THEN THE
DISK BEING USED MAY HAVF BFEN UNFOPMATTED
IF THE LAST PASS OF THIS PROGRAM GIVES
NO ERRORS IN THIS SECTION THEN THE DISK
MAY NOT HAVF BEEN UNFORMATTED, HOWEVER IT
IS RECOMMENDED THAT AFTER A PASS OF THIS
PROGRAM THE DISK BE RFFORMATTED,

PAGF a7
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2790

2793

2800

3nle

3033

3ne)

3450

3493

3459

3696

3609

1614

DFCDOC VER 00,04 18-0CT=74 19118

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Yy Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y XYYy YR Y Y Yy YY)
TEST 13 HFADER COMPARE FRROR =« PHERY RIT 87

WRITE HEADER AND DATA IS USFD TO PEVOVE SFCTOR 1
AND PUT SFCTOR @ THFRE ON CYLINDER @

THER A READ DATA IS GIVEN FOR SFCTOR}Q

HCEe BIT #7 IN RHER] SHOULD SET,

ALL REGISTFPS ARE CHECKFED

ANY DATA READ 1S CHECKED

SEBSBVCHIVVRBRBVTRORTBVIBOBVNEBRRBIDBEIBBRRBN002000000000000

T T YT Y Y Y Y Y Y AT Y YT Y YR YYYYYY YT YYIY YL Y XYY YA Y Y XYY Y YT Y Y YA Y YY)
TEST 14 HEADER COMPARF. FRROR « RHFR1 BIT 87

WRITE HEADER AND DATA IS USED TO REMOVE SECTOR 1

AND PUT SECTOR @ ON CYLINDER @

THEN A WRITE DATA IS GIVEN FOR SECTOR 1, TRACK A, CYLINDER &
FOR 70, WORDS

HCE <« BIT 7 IN RHER1 SHOULD SET

ALL REGISTERS ARE CHECKED

THEN A READ HEADFR AND DATA SECTOR 1, TRACK O, CYLINDFR @

IS GIVEN, HCE « BIT 7 SHOULD SET AND ALL

HEADER AND DATA SHOULD BE READ

SO0EJ22RVGARTAVBRROPTACRDATBIVBB2EPTRO2030020000000000000000

(T Y YT Y Y Yy Y Y Y Y XY Y XYY YT Y Y Y XY Y YYYPYYYYYYYYYTYY YL YT Y Y YT Y Y 20
TEST 1S HEADER COMPARE FRROR « RMERi BIT 87

WITH THE VEADS ON CYLINDER @ A SEARCH COMMAND IS GIVEN

FOR CYLINDEP @ TRACK @ SECTOR 1, ALTHOUGH THE HEADER

FOR THIS SECTOR IS CHANGED TO SECTOR & HCE-BIT 7

IN RHFR1 SHOULD NOT SET

BECAUSE SEARCH DOES NOT READ WNEADER BUT ONLY USES SECTOR COUNTER

SEGRBRBARTRASRBRVATTBRBTRABBRIV00A0223203000052080802000000% 0000

Y Y Y Y Y Y YT Y YN Y Y Yy Y Y XYY XYY YAV YYXYYYYYYLYY TR YYY YA Y T Y Y XYY Y ¥
TEST 16 RESTORE SECTOR 1 CYLINDEP §| TRACK 1

THIS REPLACFS REMOVFR SECTOP

WRITE HFADER AND DATA CYLINDER O, FORMAT 16 BITS PER WORD

TRACK @, SFCTOR t, KEYSs@, NUMBER OF WORDS 256 WORDS

or @

THEN READ HEADEP AND DATA FOR ABOVE,

WRITE FROM BUFFER AND RFAD INTO BUFFER ARE FILLED WITH
10000,1,0,8, AND 256 OF @

THE WRITE COMMAND IS THEN LOADED INTO THE REGISTERS EXCEPT
THE GO BIT, AND ALL THE REGISTERS ARE SAVED

PAGE 08

SEQ M017




MAINPFCe1 1 «DERPVA=A

3638
3943

3946

31951

4090

4093

4098

4226

4229

4237

DFCDOC VER 00,04 18=0CT=74 19118 PAGE 09 SEQ 0010

THEN GO 1S GIVFN FOR WRITE HEADER AND DATA

THFN ALL PRFGISTERS ARF COVMPARED TO CHECK FOR IMPROPFR CHANGFD
THEN WRITE FROM BUFFFP IS CHECKFD TO SFF THAT NOTHING CHANGED

NOW FOR THE READ COMMAND READ INTO RUFFER IS FILLFD
WITH ALL ONES, COMMAND IS LOADEN INTO REGYSTERS EXCFPT
GO BIT AND ALL PEGISTERS ARF SAVFD

GO IS GIVEN FOR THE RFAD TOMMAND

ALL REGISTERS ARF CHFCKED FNOR IMPROPER CHANGE
THEN THE READ DATA 1S COMPAPFD,

8008000330200 00333000030303%332022202500220000008000000080000»

T Y Y Y Y Y Y Y Y Y Y Yy Yy YT Yy Y Y Y Y Y Y Y Y Y Yy YT YT YYYYYYY YT YYYYYYY Y Y Y T
TEST 17 INVALID ADDPRESS ERROR RMER]-BIT #1¢

A WRITE HEADEP AND DATA WILL BE ATTEMPTFD TO CYLINDER 411

TRACK @, SECTOR @
INVALID ADDRESS ERROR (IAE) BRIT 8tf IN RHER1 SHOULD

S8ET

00800022V TPRBVBBBIVVATBR0TBOBTBDBABRRTG2BORORPR0 0

YT Y Y Y Y Y A Y Y Y Y Y Y Y Y Y XYY XYY YYYY Y Y YV YT YT Y YY YA YYYYYY YR YY XYY Y
TEST 20 INVALID ADDRESS ERROR RHER1 =« BIT $18

A WRITE DATA IS ATTEMPTED TO CYLINDER @, TRACK 19,
SECTOR 0
INVALID ADDRESS ERROR IAF BIT 010 IN RHERY

SHOULD SET

Y Ty Y Y Y Y Yy Yy Y Y Y Y Y Y Y Y Y Y Y Y Y Yy Y Y Y Y Y Yy Y Y Y YY YA YYY Y YT Y Y
TEST 21 INVALID ADDRESS FRROR PHER] <BIT 810

A PEAD HEADER AND DATA TS ATTEMNPTED TO CYLINDER 0
TRACK 0, SECTOR 22
INVALID ADDRESS ERROR IAE BIT #1& IN RHFR1

SHOULD S8ET
THIS WILL START WITH THF HEADS ON CYLINDER 10
TO PROVE THAT IAE SETS FVEN BEFORF THE IMPLIFD

SFEX

CRIBBEAVEVSBABBIVIBBAIBTVVEVBBBTNIBTBLRBBRBBBR000BB0RGBBVEN

v e



MEINDFC=11=NDERPVA<A NFCNOC VYEP 3R, 04 100CT=-74 19110 PAGE 10 SEOC P019

4399 Y Y Y Y Y Y Y Y Y Y Y Yy Y Y Y Y R Y Y Y Yy Yy P Y Y YN YA Y Y YYYYYRYY YT YYYYYNYY
TEST 22 INVALID ADDRESS ERPROR RHEPR]1 < BIT o110

4402 A READ DATA 1S ATTEMPTFD TN CYLINDER @, TRACK 0
SECTOR 20 « FORVAT tf RITS PFR WORD
INVALID ANDDRESS ERROP JAF BIT 810 IN RHERY

SHOULD SET

4407 SO0 UBR003RRBACCBABLEVEBBDRIBB02200020000000000000000 00

4832 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y R Y Y Y T Y Y X P R Y YRR YR YYY XYY XYY Y YYYYRYYYYY Y
TEST 23 ADDRESS OVERFLOW FRROP PHFEPie BITS9 AOQE

453% A WRITF HEADER AND DATA COMMAND 1S GIVFN FOR CYLINDER 6, TRACK @
SECTOR @, 256 WOPDS OF @
NO CHECK 1S DONF AFTEP THIS WRITE

A WRITF HEADER AND DATA COMMAND IS GIVEN FOR
CYLINDER 418, TRACK 18, SECTOR 21, 261 WORDS

ADDRESS OVERFLOW FRROP RHER1 BIT89 SHOULD SET
AFTER SFECTOR 21 IS WRITTEN
ALL REGISTEPS APE CHECKFD

A RPEAD HFADER AND DATA CYLINDER 410, TRACK 18, SECTOR 21,
260466+48330 WORDS APE GIVENWN

SECTOR 2%t SHOULD RE RFAD CORRECTLY BUT NO MORF
READS SHOULD HAPPEN, AOF BIT SHOULD SET

CYLINDER @, TRACK @, SECTOR ©# IS READ THERF
SHOULD BRE NO CHANGE IN DATA IN THIS SECTOR AY
THE LAST WKPITE HEADER AND DATA

4556 SOSCBBOGIEVRBVVTAVBRCBCBBVPERDIBBERNVBEBVIBRVP0000000003000000

$122 Y Y I I I I I N I I I Y Y Y Y Y Y Iy Y Y Y Y
TFST 24 FORMAT ERROR RHER] RIT s¢

5125 AN ATTEMPT WILL BE MADE TO WRITF DATA ON CYLINDFR @

5126 SECTOR @ TPACK @ WITH 318 BITS PFR WORD WHEN THF
HEADER HAS 16 BITS PEP WORD SET

THIS SHOULD GTIVE FORMAT ERROR FFR BIT 04 IN RHER}Y
THEN THIS SECTOR WILL BF READ IN THE CORRECT FORMAT

16 BITS PER WORD TO CHFCK THAT NOTHING GOT WRITTEN
Y Y Y Y Y Y Y Yy Y Y Y Yy Y Yy Yy Y Y Y Yy Y Y Yy Y Y YRy Y R Y YT YA YYYYYYY




MAINTFC11=NERPVA=A

S470

5473

$479

5636

5639

5654

$931

5934

59136

5940

DFCDNC VER 00,04 1R-0CT=74

Y Y Yy Y Y Y Y Y Y Y Y Y Y Y Y Y Y Yy Y Yy Y Yy Yy Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YYY YN YY)
TEST 25 FORVAT ERROR RHFR1 KIT s4

AN ATTEMPT (S MADE TO RFAD DATA WITH WRONG
FORMAT BRIT

FORMAT ERROR RIT s4 IN PHFPY SHOULD SET
NO DATA SHOULD BE READ

Y Y Y Y Y Y Y Y Y Y Y Y Y XY Yy Y Y XY Yy Y Y YA YYY ST YYY YR YY YA YTy Y Y Y
TEST 26 REGISTER MODIFICATION REFUSFD BIT 82 RHER!

CYLINDERY TRACK P, SECTOR O WILL BE WRITTEN WITH
200 WORDS OF 2000 BY A WRITE HEADER AND DATA COMMAND

THE HEADS WILL 8F BROUGHT TO CYLINDER @& BY A SEFK

A READ DATA COMMAND WILL BF GIVEN TO CYILINDER § TRACK @
SECTOR /@ 15S@, WORDS, THIS WILL TAKE AT

LEAST 7 MILT SECONDS., TIMMEDIATELY AFTER GO AT

IMPLIED SEEK TIME, WPITE INTO A REGISTER WILL BFE ATTMEPTED
THEN READY WILL HE WATTED ON TO COMPLFTE THE READ DATA
THEN ALL REGISTERS WIIL BE COMPARED AND THF DATA READ
SHOULD RE GOOD

THIS WILL BE REPEATED FOR RHCS1, RHER1, RHDST, RHER2

RHOF, RHCA, RHER)

SORGAOBRATEDOIBBBUJOBBATBBABBRBRRBRABBRPBAPREDRASR2BBORBEE

T Y Y Y Y Y Y Y Y Yy Y Yy Yy Y Y Yy Yy Y Yy Yy YA Y Y Py Y Y Y YAy Yy Y YT YA Y Y Y
TEST 27 REGISTER MODIFICATION REFUSED RMR=-BITe2 IN RHER{

A WRITE HEADER AND DATA COMMAND WILL BF GIVEN TN
CYLINDER 1 SECTOR @ TRACK @ DATA WORDS

OF 0707M7

A WRITE DATA COMMAND WILL RE GIVEN TO CYLINDER ¢
SECTOR A, TRACK @, 256 WORDS OF 2a00

AND 4 WORDS OF 2001, IMMEDIATELY AFTER GO

AN ATTEMPT WILL RE MADE TO MODIFY A RFGISTEP
RMR BIT #2 IN RHER1 SHOULD SET

AFTER THE WRITE IS COMPLFTF ALL REGISTERS WILI
BE CHECKED

THE DATA WRITTEN WILL BF READ RACK AND CHECKED

THIS WILL RF REPEATED FOR RHCS)1, RKER1, RHDST,
RHERP2, RKOF, FHCA, RHFR)

PAGE 11§
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$9%13

6338

6341

6345
64913

6496

6502

6676

6842

6845

6054

DECDOC VER 0,78

SRV EBBBABEPIBOTOPNCEIBVBBTRTBRBBTLBBBRBBRV20000000800000000

YT Y Y Y Y Y Y Y Y YR XYY Y YA YA XY YY Y YA Y XYY YY YR YA Y XY Y YR YL Y R Y Y Y 1)
TFST 39 RFGISTFR MODIFICATION PEFUSED BRIT 82 PNEFRQ

A READ DATA COMMAND IS GIVFN TO CYLINDER A, SECTOR 0
TRACK @, TMMEPIATFLY AFTER GO RHAS TS WRITTEN INTO
WITH ALL ONES RMP BIT 2 IN RHER SHOULS NOT SET

V800G RNBAGBBVRNBABBRCGBEDOBVNGRIGRA02000223000005300000000000

Y Y Y Y Y Y Y Y Y Y Y Y Y Yy Y Y Y Y Y Y Y Y Y Y Y Y Y Y YA Y Y YY YA Y Y Y Y YA Y YYYYY YT Y YY)
TEST 31 JILLEGAL FUNCTION RIT s@ 1IN RHER]

THIS WILL CALCULATF EVERY ILLEGAL FUNCTION
BETWEEN @ AND 77, EACH TIME AN ILLEGAL FUNCTION
IS FORMED IT WILL BF STOPED IN ILLEGAL THEN
EXECUTION OF JILLEGAL

WILL BE ATTEMPTED AND RFSULTS CHECKED

SRRV RBIVVCIVABVIVREBBAVOBBCRBATRVDVABP202252P00000000

Y Y Y Y Y Yy Y Y Y Yy Y Y Y Y Y Y Y Y Y Yy Y Y Y Y P Y Y Y YT Y Y YYYYYYIYYYYYYYYYYY
TEST 32 ERROR REGISTFR § - RIT ¢13 OPI
A WRITE HFADER AND DATA COMMAND IS GIVEN
CYLINDER @ SECTOR 1 TRAZ™ P FEYS @ DATA 177777
WORDCOUNT 260

AFTER GO 1S GIVEN THEN THRET INDEX PULSES ARE
GIVEN, THIS SHOULD BRING OPI HIGH
Y Yy Y YT Y XY Y Y Y Y Y Y Y Y Y Y Y Yy XYY YA YR Y YA YT YYY YR YYYY YT XY 2 Y Y

XYY Y Y Y Y Y Y Y Yy Y Y Y Y Yy PN Y XYY YR Y Y Y Y Y YY XYY YR YYY YA YYYYY Y )
TEST 33 ERROR REGISTER ¢1, BIT 813 OPI

THIS WILL TEST THAT OP1 DOES NOT SET WHEN THREE NORMAL
INDEX PULSES ARE ENCOUNTFRED IN A READ COMMAND

FIRST 46 CONSECUTIVE SECTORS WILL BE FORMATTED
STARTING FROM CYLINDER @& TRACK 0 SECTOR 21,
FORMATTING WILL RE DONE BY A WRITE HFADER AND
DATA COMMAND FOR 4 WORDS, ONE SFCTOR

AT A TIME

THEN A READ HFADER AND DATA WILL BE DONE
FOR CYLINDER @ TRACK O SFCTOR 21 FOR
11960 WORDS (260 ,X22X2+¢26P+2604) WITH BUS
ADDRESS INWIBIT SET,

AT THE ENT ALL PEGISTFRS WILL BF CHECKED,

180CT=74 19:18 PAGF 12 SEQ ¢P21
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6861

1043

7061

7345

7348

7652

7656

1 7661

NDECNOC VFR 07 ,M4

(XXX XYY RIS YIS SRS SRS XA X S XX X 2 X X 2 2 X X X

OBV RNIVBIVVCTICTABADIABBRTBOGBISBPIRBRBVBTBBBN00080200088

TEST 34

HEAD SFLFCTION TFST

THIS TESTS HEAD SFLECTION LOGIC ONLY, A WRITE HEADER AND
DATA COMMAND IS GIVEN TO EACH TRACK FROM @ TO 18 ON
CYLINDER O, SECTOR @,

THE DATA ON EACH SECTOR IS UNIQUE, THF LEAST SICNIFICANT
S BITS GIVE SECTOR THF NEXT LEAST SIGNIFICANT S BITS
GIVF TRACY THF NEXT 6 BITS GIVE CYLINDER

THEN PEAD HFADER AND DATA IS DONE FOR THE ABOVE AND DATA
CHECKED

BETWEEN THE WRITE AND PEAD ONLY FRR AND TRE ARE CHECKFD

ON AN ERROR IN THF READ HFADER AND DATA LOOPING WILL BE
ONLY ON THE ERROR SECTOR RFAD

SEQ0S058B032000003000300TVVSR3202P22020000230000080 000000000

G000 003002RB22RVVTVRVBRRTICEPOVIGBARBBRVABBBVBR022000000

TFST 33

DIFFERENCE LINES

A WRITE HEADER AND DATA WILL BE DONE ON ALL CYLINDERS
UP TO 256 ON SECTOR ZFRO, TRACK ZERO, THE DATA WILL BF THE
CYLINDER NUMBER

THEN A RECALIBRATE AND READ HFADFR AND DATA WILL RE DONE
ON CYLINDERS €,1,2,4.8,16,32,64,128,256,

DATA WILL BE CHECKFD
ON AN ERROR LOOPING WILL RF DONE ON
READ ONLY

SRR ERBONVVRTBBTGBIOVBBAR05T02B00002203302303800000000

SESO0003884000202000000000030003003080000000080000000800000000000
SSB0OTRRNBATORATIVPRBVERRVSABARIVBA0BTATAVLBABVBA2DORRRABRRGGS

TEST 36

END OF DRIVE

THIS IS THE END OF TEST FOP ONE DRIVE

IF THERE ARE MORE DRIVES THEN THE PROGRAM

JUMPS TO TEST S FOP NEXT ORIVE TEST

END PASS IS8 REACHED ONLY AFTER ALL DRIVES ARE COMPLETE

SRS RTOBERRVDIINRBBROBBACOBIBAVIVBPO TR BADBRAVEABRRBBRE50000

10«0CT=74 19118
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7699

7741

8477

540

7697 SO0 0SRRBVABVVEBICRRBRTTBRBETIRVAB220000200000000300000000 00

GEOBBBBRBOBBDRGONBEGBABUGEOBRIRINARATRIVIBGORRRBB2BB220B22200080

END OF PASS ROUTINE
Y Y Y Y Y Y T Y Y XY YYYYYYRYYY YA YL YYYYSYYYY XYY YRYY ALY XYY XYY Y Y Y XY 4

170 INCREMPNT THE PASS NUMBER (SPASS)
TYPE "END PASS #XXXXX® (WHFRF XXXXX IS A DECIMAL NUMBFR)
IF THERES A MONITOR GO TO 1T
IF THERE 18N°T JUMP TO TSTI

SUBROUTINES
Y Y Y Y Y Y Y Y Y YT Y Y Y Y YR YA Y LY YYYYY VXYY YA YA L LAY S YA YR Y Y Y Y Y

0407 THIS ROUTINE WILL ALLOW THE CHANGE OF THE BASE
ADDRESS FROM 1767068 TO ANY TYPED VALUE

8474 Y T I YT YY I rIYYYYIYYY”
GUOODUABBIRERVOBRINEVBIGOBABBRNGIVIROIOBRANEGIROTORIBRENINRRBEY

BRSO BBTCVAIBESVEREBOBRVVORTRGVIBRAVVRIBDBIELR0BPBORRBEDBOERORREES

SCOPE HANDLER ROUTINE
T XYY Y Y Y Y Y ST XYY Y YR YYY YR Y YY Y YYYAYYSY YA YR YR Y ALY ALY Y LY 2L 2 Y 2

8479 THIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT
AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG,.(DISPLAYCT:8>)
AND LOAD THE ERROR FLAG (SERFLG) INTO DISPLAYC1S:08>
THE SWITCH OPTIONS PROVIDED RY THIS ROUTINE ARE?
SWi4qs1 LOOP ON TEST
SWiisl INHIBIT ITERATIONS
SWé9sy LOOP ON EPROR
SWessy LOOP ON TEST IN SWRC7:0>
CALL
SCOPE 11 S5COPE=IOT

85138 S8R BRORVEERAVBRBFVCRIDBTIDRENERRRBVRABVEBABBNIBBI0R00080000

OB GRORBBDOBOITRIBACOBADBIVRTRBIBVBRBRVATBICRVIBRRVBT000020 00

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
TR T Y Y YT YYY YR Y YRR YA YA Y AT YRR YA YL YA 2 AR 22Ty y

8542 THIS RPOUTINE IS USED TO CHANGE A 16=BIT BINARY NUMBER TO A SDIGIT
SIGNED DECIMAL (ASCII) NUMBER AND TYPE 1T, DEPENDING ON WHETHFR THE
NUMBER IS POSITIVE OR NEGATIVF A SPACE ORf A MINUS STGN WILL BE TYPED
REFORE THE FIRST DIGIT OF THE NUMBER, LEADING ZEROS WILL ALWAYS BE
REPLACED WITH SPACES.,

CALL:
MOV NUM, = (SP) 13PUT THE BINARY NUMBFR ON THF STACK

TYPDS $13G0 TO THE ROUTINE

PAGE 14
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6/8

865S

0606

DECDOC VER 086,04 10-0CT=74 19118

B0000CBTVRRBRISROBVIIDRABBTPIIBRODEIVIBHBBIBBBPBBP0D00080000

TYPE ROUTINE
Y Y Y Y Y Y Y Y XY Y Y Y Y YR Y Y XYY Y YYRYYYIYYTRYY XYY YR YA Y Y2 YT LY Y LY Y

8610

8633

ROUTINE TO TYPE ASCIZ MFSSAGE, MESSAGF MUST TFRMINATF WITH A @& RYTE,

THE ROUTINF WILL INSERT A NUMBER OF NULL CHARACTERS AFTFP A LINF FEED,
NOTF1: SNULL CONTAINS THE CHARACTEFR TO BE USED AS THF FILLFR CHARACTER,
NNTE2: SFILLS CONTAINS THE NUMBER OF FILIEP CHARACTERS PFQUIRED,

NOTE3: SFILLC CONTAINS THE CHARACTFR TO FILL AFTFER,

CALL!:
1) USING A TRAP INSTRUCTION
TYPE +MESADPR $sMESADR IS8 FIRST ADDRESS OF AN ASCIZ STRING
op
TYPE
MESADPR
2) USING A JSP INSTRUCTION
MOV P8,=(SP) 13PUSH PROCESSOR STATUS WORD ON THE STACK
JSR PC,8TYPE s sCALL TYPE ROUTINE
MESADDR t1tFIRST ADRESS OF MESSAGE

SRRV 0B0AGRRROIBAULVORVGIVBRBRBOO0ORAB30B322000000000080000000

SOOI BIERRBIDEBINEUTORNEVAGBIGIVDITABIBIVBVAORINBEIBABDBEVNBRe

TTY INPUT ROUTINE
CORRINNIRECBINEBINERNNNBOIBNNGBRUSRENBRUNRIGRINNRRNINNNBEDIRAGES

8664

0681

6703

8723

TK INITIALIZE ROUTINE
THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUENE
SETUP THE INTERRUPY VECTOR AND TURN ON THE KEYBOARD INTERRUPT
CALL

JSR PC,STKINT

RETURN

TK SERVICF ROUTINE
THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Yy Y Y Y Yy Y Y Y Y Y YR Y YYYYYY XYY YA YT YYYY Y
THIS ROUTINE WILL INPUT A SINGLE CHARACTEP FROM THE TTY
CALL3s
RDCHR s INPUT A SINGLE CHARACTER FROM TNE TTY
RETURN HERE $sCHARACTER IS ON THE STACK

TP IYY YL TYY YTV RY LAY Y LYY AY YL YL LYYYY YO YY T2 YT 2 Y Y YL Y Y L)
THIS ROUTINE WILL INPUT A STRING FROM THE TTY
CALLs
RCLIN 13 INPUT A STRING FROM THE TTY
RETURN HERF $$APDRESS OF FIRST CHARACTER WILL BE ON THE STACK
t s TEFRMINATOR WILL BF A BYTE OF ALL 0°S

PAGE 15

SEQ P024



MAINDEC=11«DERPVA-A
8759

DECNOC VER 99,34

SREPBRESSEBBNGERRBCGEETORBABRNIBBRRBREETEDORATIRIRRPRONRABIRNES

*

%

18=0CT=74 19118

R761

8R1S

8862

SUASRBBRRNERBBRVANSTERERBACRBARNENEBVIBBEVBBOBRUDIBEGRTERREINNES

PEAD AN OCTAL NUMBEP FROM THE TTY
T Y Y Y Y Y Y Y Y Y Y Y XYY YYYYYY YIS YR YR YL Y Y L

THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBEP FROM THE TTY AND
CHANGE IT TO BINARY,
THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL
OCTAL DIGITS, IF AN ILLEGAL CHARACTER IS READ A *?7" WILL BE TYPED
FOLLOWED BY A CARRIAGE RETURN-LINE FEED, THE COMPLETE NUMBRER MUST
THEN BE RETYPED, THE INPUT IS renutnurso BY TYPING A CARRIAGE RETURN,
CALL:

- RDOCT

" + RETURN HERE

8763

3$3SREAD AN OCTAL NUMBER
s$3LOW ORDER BITS ARE ON TOP OF THE STACK
$3HIGH ORDER BITS ARE IN SHIOCT

apk

SROGABREINRIVVVBRERITABEDIRBIRIDBREPNRBRNEBBRENDORBBRBRBNEES

»

6813
oaacnnnocnouuouuosnvcouooo.noouoouo‘uoaoco-ououoo.coooualnouooooo
ERROR HANDLER ROUTINE

uniouuocooooocoionnoolinonoonc.oo.c-ouounnnoouono.olcotnouooooobo

THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
AND GO TO SERRTYP ON ERROR
THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE3
.~ SW1581 HALT ON ERROR

SWi3s1- ‘INHIBIT ERROR TYPEOUTS :
‘ §Widss BELL ON ERROR .

§W@9=1 LOOP ON ERROR s

CALL “ »

. © * ERROR N

8817

$ sERRORSEMT AND N=ERROR ITEK NUMBER

o

SOBBBEBRERNGENRNNNGENNERSABIRNISRIOGABIBRABERIRRNIDRENRCRORERARES

ERROR .MESSAGE TYPEOUT ROUTINE
connnnnacn001.000¢0|t¢.0!¢|0o000lououuonuon|¢i|ounolo¢onoooooo--¢

8863 THIS ROUTINE USES THE "ITEM CONTROL BYTE®" (SITEMB) TO DETERMINE HH!CH
ERROR IS TO BE REPORTED, IT THEN OBTAINS, FROM THE "ERROR TABLE®" (SERRTB),
AND RFPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR,
17T !8 A COPY OF THE OERRTYP SUBROUTINE FRON SYSRICo

8867 WITH ONLY H!NOR CHINGES ‘ ¢

FIRST IF SWITCH 6 IS SET AND SWITCH 8 RESET THEN

ALL REGISTER CONTENTS WILL BE TYPED BEFOR REPORTING THE ERROR
SECOND IF THE CURRENT ERROR HAS THE SAME ITEM NUMBER

A5 THE PREVIOUS ERROR THEN ONLY THE DATA WILL BE TYPED

AND NOT THE ERROR MESSAGE AND HEADER,

»

*

PAGE 16

SEQ 0025

ga
"




9492

9170

MAINDEC=11=DERPVA=A DECDOC VER #n, 04 18-0CT=74 19110

9men Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Yy Y Yy YyYYY Y
0800000 EENBRBOENERORBORSRRURBPRIRNRODRINRIGIRBREDINNIVERINRRRNS
SNONBONBTAGRARBERIDIBOBRERRBOROONNNBRBOBTEOTRUBONNRBNRNENES

SO00000B0080008300300000000030000020300000000000000030000000000000

BINARY TO OCTAL (ASCTI) AND TYPE
T Y Y Y Y Y Y Yy Y Yy Y Y Y Yy Y Y Y Y Y Yy P Yy Y Y Y Y Y Y Y Y Y Y Y AT Y Y Y PYYYYYYYYYYS

9094 THIS POUTINE IS USED TO CHANGE A 16=BIT BINARY NUMBER TO A £-DIGIT
OCTAL (ASCIT) NUMBER AND TYPEL IT,
$TYPOSe=<ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBRFR NF DIGITS TO TYPE

CALL:
MOV NUM, =(SP) t s NUMBER TO RE TYPED
TYPOS $1CALL FOR TYPEOUT
+«BYTE N tsNs1 TO 6 FOR NUMBER OF DIGITS TO TYPE
«BYTE M M=l OR O

131=sTYPE LEADING ZEROS
339sSUPPRESS LEADING ZERQOS

S$TYPONeee=ENTER HERE TO TYPF OUT WITH THE SAME PARAVFTERS AS THE LAST
S$TYPOS OR sTYPOC

CALL:
MOV NUM, «(8P) tINTIMBER TO BF TYPFD
TYPON $3CALL FOR TYPEOUT
S$TYPOCe==ENTER HFRE FOR TYPEOUT OF A 16 BIT NUMBEPR
CALL:
MOV NUM,=(8P) 1 1NUMBER TO BE TYPED
TYPOC 1 3CALL FOR TYPEOUT
9168 S8R0 LG000AGUESTBIBRVOGNODBNEBESBRPCBLBBBRBIVLBRBVCGBIBNOGGSE

GSEBORVBITVBVRNCGVTVIDRSBIORVRTABBTOPRNSITRARCEABVIBBEPEIDRBINGRNS

TRAP DECODER
SEOSERORROBRECRARNEIBRBIRNVBENOPRETRIREEIPRIBURPBRINAINNNIBRERVRS

9172 THIS ROUTINE wILL PICKUP THE LOWER RBYTFE OF THE “"TRAP®"™ INSTRUCTION
AND USE IT TO INDEX THROUGH THE TPAP TABLE FOR THE STARTING ADDRESS
OF THE DESIRED ROUTINE, THEN USING THF ADDRESS OBTAINED IT WILL
GO TO THAT ROUTINE,

PAGE 17

SEQ 0026



MAINDEC=1 1 «NERPVA=A DFCNOC yFR  aa , M4 1Re0CT=74 19118

9188

827

QBBBPROUBRRVTNSRVTRBRIBPEVCIBRTEVVNBIBERNGORGPVNOTBBBRB20020000

TRAP TARLF
Y Y Y Y Y Y Y Y Y Y Py Y Y Y Y Py Y Y Y R XY R Y Y Y Y Y YR Y Y Y Y Y YT YSY YT Y Y

9187 THIS TABLE CONTAINS THF STARTING ANDPRESSES OF THF ROUTINFS CALLFC
RY THF "TPAP®™ INSTRUCTION,

920% (Y Y Y Y Y Y Y Y Y R Y Y Y Y Y Py Yy Y Yy Yy Ay Yy Yy Yy Y YA YYYYYY YR YA RN YR YL YY)
T I Y T Y Y Y Y Y Y P Y Xy Y Y Y Y Y Y Y Y Y Y Y Y R Y YR Y YR A Y Y YT Y Y Y YA AY XYY Y Y
POMER DOWN AND UP ROUTINFS

(T AX 2 XXX YXIXI XIS 2 SRS R R SRS XA XX RS R X XXX

9247 SUSCRIRIRIBTATRBITVRTVBBPVARTVB2T2T2VAVBVBBBABBIBBIB2B 222008000
SOV RRBBBOBEVERTBITEBBVVCTIPRBBATRVBTVVTBR22BVBIRBBEBB0 VR0

PAGE 18

SEQG 0027




MAINDEC=11=NEPPV=8
TABILLE OF CONTFNTS

DERPVR P11

23
37
143
159
166
20S
258
1182
1344
1464
1503
1524
1645
1698
1741
1781
197
72178
2542
2798
Im39
3462
3619
3957
4105
4242
4416
4550
5141
5499
5657
59513
6361
6517
6702
6869
7471
7374
71683
7730
1772
85m8
8572
R640
RT16
88272R
8BRE2
8929
9159
9237
9252
9274

MACY1Y 27(732) 18=FFR=76 16:22

OPERATIONAL SWITCM SETTINGS
BASIC DEFINITIONS
TRAP CATCHEP

STARTING

ADDRFSS(ES)

MEMORY MANAGEMENT DEFINITIONS
COMMON TAGS

ERROR POINTER TABLF

REGISTER ADPRESSFES

REGISTER TEST

T

T2

T3

T4

T8

T6

T?

T10
TS
T12
T13
T14
T1S
T16
T1?
T20
T21
T22
T23
T24
T29%
T26
T27
T30
T
T3?2
T3
T34
T3S
Tié

REFERENCE EACH REGISTER

PARTIAL TEST FOR RHAS FOR UNIT NUMBFRS PRESENT
TEST FOR DRIVES PRESENT USING RHAS AND RHCS2
TYPF SERIAL NUMRER AND DRIVE TYPE

PROGRAM INTERPUPT

INTERPUPT AT PROCESSOR AND DISK PRIORITY SAMF
SET VV BIT #6 IN RHDSI

LAST BLOCK TRANSFERED=RHDS1 BITaiQ@

SEARCH COMMAND

SEARCH COMMAND

HEADER COMPARE ERROR = PHER] BIT 0?7

HEADER COMPARE EPROR = PHEP] RIT @7

HEADER COMPARE EPROR = RHER]1 RIT 87

RESTORE SECTOR | CYLINDER | TRACK 1

INVALID ADDRESS ERROR RHER1=B1T 1@

INVALID ADDRESS ERROR RHERY =~ RIT 010

INVALID ADDRESS FRROR RHFR1 «RIT s1@

INVALID ADDRESS ERROR RHER] = BIT #19

ADORESS OVERFLOW ERROR RHFPRie BIT89 AOE
FORMAT ERROR RHER] BIT 04

FORMAT FRROR RHER] BIT #4

REGISTER MODIFICATION REFUSED BRIT #2 RHERS
REGISTER MODIFTICATION REFUSFD RMR-BIT#2 IN RHER]
REGi1STER MODIFICATION RFFUSED RIT ¢2 RHERHY
ILLEGAL FU%NCTION BIT 6@ IN RHFR{

EPROR REGISTER 1| = BIT #13 OPI

ERROR REGISTER 01, BIT #13 OPI

HFEAD SELECTION TEST

DIFFERENCE LINES

END OF DRIVE

FND OF PASS ROUTINE

SUBROUTINES

SCOPE HANDLER ROUTINE

CONVERT BINARY TO OECIMAL AND TYPE POUTINE
TYPE ROUTINE

TTY

INPUT ROUTINE

READ AN OCTAL NUMBER FROM THE TTY
ERROR HANDLER ROUTINE

ERROR MESSAGE TYPEOUT ROUTINE
BINARY TO OCTAL (ASCII) AND TYPE
TRAP DECODFEPR

TRAP TABLE

POWER DOWN AND UP ROUTINES

SEQ @28



MAINDEC=11=-DFRPV=-B
PFRPVRA, P11

VO DAY PAS N

20
21
22
23
24
2s
26
27
28
29
n
3
32
33
34
3%
36
37
I8
39
49
41
42
4
44
"
46
47
4R
49
-1
S1
52
53
S4¢
SS
56

MACY1! 27(732)

18«FER=76

16:22

PAGF 1

«TITLE MAINDFCe11«DFRPV=R
$oCOPYRIGHT (C) 1976
t*DIGITAL FQUIPMFNT CORP,
t®MAYNARD, MASS,

1 *PROGRAM BY SUR MALLICK

e

$eTHTS PROGPAM WAS ASSEMALED USING THF PDP=11 MAINDEC SYSMAC

"1754

$*PACKAGE (MAINDEC=11-DZQAC=AS),

g/8\3/8\g/8\g/a\g /8 \g /0 \1/0\s/8\/a\/0o\2/a\s/a\s /8 \gs/0\s/0\t/a\/o\s/8\;
p/a\g/a\g/78\g/a\g/8\g/a\g/8\1/a\s/a\j/0\g /8 \3/0\s/a\g/0\s/0\s/0\/0\3/0\}
g/8\3/8\g 70\ /8\t/8\g/e\t/0\1/70\s/a\s/0\g/8\s/e\s/e\s/o\s/0\ /0 \ /O \/0\}

tORIVE MUST BE LOCKED IN A OR B

s/73\8/3\8/g\a/7g\8/z\a/s\a/\a/73\0/g\0/s\ /s \0/\0/s\0/3\0/ 3 \8/g\0/3\0/s\0
s/3\8/7:\8 /3 \e/g\8/3\0/¢\0/g\0/3\0/g\0/\0/ 0/ \B/3\0/\8/\0 /3 \0/3\/2\0®
g/7i\8/2\0/7s\0/g\8/s\8/3\8/3\8 /3 \0/\8/r\8/ 3\ /3 \0/ s\t 08/ \0/s\8/3\0/3\0®

anl1a00

177776

177774
177772
1775790
177970

f000n0
0001
840002
20008}
LT )
e0000S
000006

OPERATIONAL SWITCHM SETTINGS

USE
HALT ON ERROR
LOOP ON TEST
INHIBIT ERROR TYPFOUTS
INHIBIT ITERATIONS
BELL ON ERROR
LOOP ON ERROR

LOOP ON TEST IN
STOP FURTHER COMPARES IF SwWog IS LOW

TYPE ALL REG, WITH ERROR IF SW8 LOW

BASIC DEFINITIONS

s®INITIAL ADDRESS OF THE STACK POINTER ese

1 3BASIC DEFINITION
$3BASIC DEFINITION
$ 1PROCESSOR STATUS

SHRCT 1 O>

OF ERROR CALL
OF SCOPE CALL
WORD

$38TACK LIMIT RFGISTER

$ sPPROGRAM INTERRUPT REQUEST REGISTER

13SWITCH REGISTER

s #GENFRAL PURPOSE REGISTER DEFINITIONS

«SBTTL

1 @

1o SWITCH
,. seoseses
e 15

1 14
1 1)
te 11
18 10

9
g 8
3o 7
1o 6
+SBTTL

STACKs 11000
+EQUIV EMT,ERPOR
+EQUIV I10T,SCOPE
P8s 1777176
JEQUIV PS,PSW
STKLMTE 177774
PIRQs 177772
SWRs 177570
DISPLAY=SWR
Ros 3,

Pis s1

R2s L ¥

Ris L 3

Pas 1 1]

RSs= L 5]

Rés $6

1t 1GENERAL
1 1 GENERAL
1 1GENERAL
1 sGENERAL
1 3GENERAL
t 3 GENERAL
8 3GENERAL

REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTEPR

SEQ

0829



MAINDFC=11=DERPVeB MACY11 27(732)
DERPVR P11 BASIC DEFINITIONS
$7? LT b
58
59
6@
61
62 Adnooon
63 00040
64 ron10a
6S one140
LY Pod20C
67 POO240
68 fLdlen
69 2P0340
10
71
72 100000
73 P40000
74 820000
75 t10000
76 004000
77 002000
78 /01000
79 000400
80 FOR200
81 onR10p
82 sAPe4a
83 000020
a4 oonrd1 0
8s oM0004
86 POR002
87 #0000
8e
89
9n
91
92
93
9¢
9s
96
97
9R
99
102 100000
101 840200
192 R2AADD
103 n1o00a
104 Ao4000
10S fR2400
106 Av1000
187 or04nn
108 000200
109 s00100
110 090A40
111 nM0G20
112 AB001 9

PAGE 2

1 s GFNERAL RFGISTFR
t3STACK POINTFR

$ 1PROGRAM COUNTFR

1*PPIOCRITY LEVEL NPEFINITIONS

1R=FER=76 16:22
R7= L
FQUIV P6,SP
EQUIV Pp7,PC
PRé¢s o

PRis 40

PR2= 1e@

PR3z 140

PR4x 200

PRSs 240

PRé6n k 1.1

PR7s 340
t9"SWITCH REGISTEPR"
SWi1Ss 100000
Svigs 4a000
SWils 20000
SW12s 1000
SWits 4700
Swios 200@
SNe9s 100
SWees 420
SWaTls 200
Swoets 190
SWesSe 40

SWe4es 29

Sw0ls 10

Sko2s 4

SHo1s 2

SWeos 1

+EQUIV SH@e9,SH9
+EQUIV SwW@g, SuWe
+EQUIV SWO7,SW7?
+EQUIV SWP6,SWhH
+EQUIV SwWes, SkS
+FOQUIV Swo4,Swd
FOQUIV SwWe3,sw)
JFQUIV SW@2,Swh2
+JEQUIV SWey,Swi
+EQUIV SwWap,Swo
318DATA

RITI1Ss 14¢A0A
BITi4s 4PA0Q
RITtIs 20000
BITi2s 10000
BIT11s 4¢/ve
RITiOos 2000
BITA9s Ijapp
BITOSs 40P
B1TAY: 200
BITPés (0@
RITOSs 40
BITA4s 2¢
BITA¥s 130

tIPRPICRITY
1IPRIOGRITY
t3PRIORITY
tIPRIORITY
1IPRIORITY
1 1PRIORITY
$3PRIOCRTTY
13PRIOPITY

LFVET,
LEVFEL
LFVEL
LEVEL
LEVEL
LEVEL
LEVEL
LEVEL

SWITCH NEFINITIONS

BIT DEFINITIONS (RITV® TO BIT1S)

~NPAL DN -

SEQ fo)le



MAINDEC=11<DERPV=-R
BASIC DEFINITIONS

DEPPVB,. P11

13
114
118
116
117
118
119
120
121
122
123
124
129
126
127
128
129
13e
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151

152 0r0e200

153

154 000210

159

156 #0N220

1%7
158
1%9
160
161
162
16}
164
168
166
167
16R

fneande
ARRPP2
200081

fARCoRS
000010
n00014
000014
foen1 4
fRe0A20
"PON24
000030
Ll LR Y
000060
PPrON6E
n00240

A08000

on0200

rR0137
AA210
fPR137
200229
0Rd1137

MACY11

004666
0ne632

046136

27(¢732)

18«FER=T6 16:272 PAGF 3

BITe2s 4
RTTA1= ?
RITAOD 1|

LFONIV BITP9,BTITO
+EQUIV RITMAB,RITH
+FOQUIV BITA7,RIT?
JEQUIV BITO6,BITE
+EQUIV RITAS,BITS
JFQUIV BITA4,RTITE
.EQUIV BITAI,BITI
+FQUIV BITA2,RTIT2
+FOQUIV BITO1,RITY
.EQUIV BITP2,BITH

1¢BASIC "CPU"™ TRAP VECTOR ADDPESSES

ERRVECE 4 13 TIME OUT AND OTMER ERRORS

RESVEC= 14 1 IRESERVED AND TLLEGAL INSTRUCTIONS
TBITVEC=14 13"T" BIT

TRTVEC= 14 s s TRACE TRAP

APTVEC= 14 $ sBREAKPOINT TRAP (BPT)

10TVECs 2¢ 11 INPUT/0UTPUT TRAP (T0T) ¢s3COPEee
PWRVEC= 24 1 yPOWER FAIL

EMTVEC= 10 1 1EMULATOR TRAP (EMT) o«CRRORes
TRAPVEC=)S 11" TRAP" TRAP

TKVECs 6§40 131TTY KEYBOARD VECTOR

TPVECs 64 11TTY PRINTFR VFCTOR

PIRQVEC=240 3 sPROGRAM INTERRPUPT REQUEST VECTOR

«SBTTL TRAP CATCHER

50
$1oALL UNUSED LOCATIONS FROM 4 = 776 CONTAIN A ®_,¢2,HALT®
$oSEQUENCF. TO CATCH ILLEGAL TRAPS AND INTERRUPTS
1oLOCATION @ CONTAINS @ TO CATCH IMPROPFRLY LOANPED VECTORS

«SBTTL STARTING ADDRESS(ES)

<8200

Jup 8sBEGIN s3JUMP TO STARTING ADDRESS OF PROGRAM
«8210

JMP BOREGIN2 s JUMP SFLECT TEST

82209

Jup ASRTCING 1 JUMP TO NO OPERATOR TESTS

1#STARTING ADDRESS 20/ FOP NORMAL STARTS

§8THIS WILL TEST ALL RPA4°S ON THE SYSTEM A SINGLE DRIVE AT A TIME

je

)#STARTING ADDRESS 2104 WILL TEST ONLY ONF SPECIFIED DRIVF

1o

$¢STARTING ADDRESS 220 WILL JUMP OVER THE TESTS REQUIPING AN OPERATOR
1*AT THE DRIVE

+SATTL MEMORY MANAGFMENT DEFINITIONS

$#KT11 VECTOR ADDRESS

SEQ 001




MAINDEC=11=-DFPPV-B

DERPVR P11

169
170
1N
172
173
174
1758
176
17?7
178
179
180
181
192
183
174
185
1R6
187
18R
1029
190
191
192
193
194
198
196
197
198
19¢
204
241

Anease

177972
177574
177876
172516

172300
172302
172304
172306
172310
172312
172314
172316

172340
172342
172344
172346
17235
172382
172354
172356

eet1t11e

MACY1L 27(732)

IR=FER=76 16:22 PAGF &4
MEMORY MANAGEVENT DFFINITIONS

uvvECs

$oKT1] STATUS PFALISTFR ADDRESSFS

Skds
SRie
Sk2s
SR1is

$oKERNAL "I" PAGF DFSCRIPTOR RFGISTFPRS

K1PDRAS
KIPDR1s
¥YIPDR2s=
KIPDR3s
KIPDRA=
KIPDRSs
KIPDRé6s=
rIPDR?s

seaXKERNAL

KIPARO=
KIPARIs
KIPAR2:
KIPARYs
¥ IPAR4s
KT1PARSs
KIPARSS
KIPAP?=

JOS0BV0C8BRBBABBIVBBGABIVBIPBVIBUBIBVIGNRRRRVRBIB0B2200000000008

250

1771872
177874
177876
172516

17230
172302
172304
172306
172340
172312
172314
172316

“I" PAGEL ADDRESS RFGISTERS

172340
172342
172344
172346
172350
172352
172354
1723%6

SEQ Me)2



MAINDFC=11-DERPPV-R
DERPVR P11

20?2
2¢3
204
208
206
207
2018
209
219
211
212
213
214
215
216
217
218
219
222
221
222
223
224
22%
226
227
228
229
230
231
232
21
234
23S
236
237
23R
239
240
241
242
24)
244
245
246
247
248
249
250
2351
292
2%3
254
288
256
287

P00N46

CLARY L
on1t100
201102
PR1103
fr1104
ArI106
/1110
1112
oo1t14
fo111S
LR BT
021120
fr1122
01124
Ar1126
fO1130
fe1136
01140
901142
01144
fr1146
not147
ont 150
fA11951
2P1152

fP1154
an11956
ecr1160
fA1162
201164
281166
1170
01172
er1174
fR1176
f21200
pr1202
1204
fRA1206
ong21e
AP1214
fe121%
fR1216

MACY11 27(732)

1R«FEB=76

MFMORY MANAGEMENT DEFINTTIONS

A4S
227630

ArL1100

fAPOOR
*o0n
fo0
fA000A
os000p
f8Aeran
0M3807
o090
f01
20200
on0000
200000
00000Q
rA0000
AVPo0a
177560
177562
177564
177566
00
M2
012
fe0
fRONAD

PO0AQP
e0noo0
afenon
P00A00
L)
AR0000
fPPRNAA
ANPI00
L Aol 1)
009000
2090090
f00300
fananaea
AnG0Qe
177607

2717

fs
o00en12

ANAPBE PPREAQO

0003717

16222

PAGE S

0000000000 BRBIEBRBIBRABBBANIDRABRBIVIBTBRBLBBRVBBIRREBNIBENS

«SBRTTL COMMON TAGS

1oTHTS TARLE CONTAINS VARIOUS COMMON

$8USED IN THE PROGRAM,

+ 546
SsFNDAD
+E11A
SCMTAG:
S$PASS: .WORD
STSINM; _RYTE
SERFLG: .RYTE
S$ICNT: WORD
SLPADR: . WORD
SLPERPR: _WORD
$FRTTL: ,WORD
SITFMB: _RYTE
SERMAXS ,BYTF
SERRPC: ,WOPD
SGDADR: ,WORD
S$RDADR: ,WNRD
sGDODAT: ,WORD
8BDDAT: ,WORD
+WORD
S$TKS: 1778567
S$TKB?t 177862
$TPSS 177564
s$TP8; 177566
sNULLY .BYTE
sFILLS: ,RYTE
sFILLC: ,BYTE
sTPFLG: .BYTE
SRFGAD: WORD
SRFGA: WORD
SPEGY: WORD
SREG2: WORD
SREG3I: _WORD
SREG4: ,WORD
S$REGS: WORD
$TMPAT ,WORD
S$TMPIt _WORD
$TMP2: WORD
sTMPY +WORD
S$TMP4: ,WORD
STMPS: <WORD
STIMES: 0
SESCAPF:@
S$BELL: ASCI12
SQUES: ASCIT
SCRLF: . ASCIT
sLF: «ASCIZ

P29V 9ST DS IVNDTD

D=
~

D9 VDDV IIDYY

<€207><3771><3717>
2/

<19%>

<12>

STARAGE LOCATINNS

$:LOGICAL FND OF PROGRAM

13STARY OF
s SCONTAINS
13CONTAINS
3 3CONTAINS
s3CONTAINS
$ SCONTAINS
3 3sCONTAINS
s 3CONTAINS
1 3CONTAINS

COMMON TAGS

PASS COUNT

THF TEST NUMARER

FRROR FLAG

SUBTEST ITERATION COUNT
SCOPE LONP

SCOPE RETURN FOR ERRORS
TOTAL ERROPS DFTECTED
ITEM CONTROL BYTE

tsCONTAINS MAX, FRRORS PER TEST

1 sCONTAINS PC OF LAST ERROR INSTRUCTION
t3CONTAINS OF °GOOD’ OATA

t3CONTAINS nF °‘BAD’ DATA

g 3CONTAINS “GOOD’ DATA

s 3sCONTAINS “BAD’ OATA

$ tRESFRVED==NOT TO BE USED

13TTY KBD STATUS

117TTY XBD BUFFER

$3TTY PRINTER STATUS REG,

11 TTY PRINTER BUFFER REG,

tsCONTAINS NULL CHARACTFR FOP FILLS
t3CONTAINS 2 OF FILLER CHARACTERS REQUIRED
33 INSERT FILL CHARS, AFTER A °LINE FEED*"
13" TERMINAL AVAILABLE® FLAG (BIT<®7>s8sYLS)
$ tCONTAINS THE FROM

tsWHICH (SREGO) WAS OBTAINED

1 3CONTAINS ((SREGAD)+0)

1 3CONTAINS ((SREGAD)*2)

1 3CONTAINS ((SREGAD)+4)

13CONTAINS ((SREGAD)¢6)

1 1ICONTAINS ((SREGAD)+18)

1 SCONTAINS ((SREGAD)+12)

11 USER DEFINED

s s USER DEFINED

11 USER DEFINED

1t JUSER DEFINED

1 sUSER DEFINED

1t USER DEFINED

$IMAX, NUMBER OF ITERATIONS

$sESCAPE ON ERROR

1 3CODE FOR BRELL

$3QUESTION MARK

t1CARRIAGE PRFTURN

tsLINF FEED

SEQ M0))



e

MAINDFCe11-DERPV=B
DERPVR P11

258
259
269
7261
262
263
204
26%
266
267
268
269
2719
271
212
ra k|
274
2715
276
21
278
279
282
281
202
7283
204
78S
286
287
288
2R9
?29¢
291
292
293
294
29S
296
297
298
299
3nD
301
Je2
I3
3ng
308
3InG
37
jos
3¢9
e
I
112
313

art1220

aR1220

AR1222

001224
001226

fa1230

Ar1232

PN1234¢
"N12136

001240

An1242

AA1244

COMMON

n36452

752666

f54706
055179

236501

052666

254706
255170

#3657@

0952666

fS4706

MACY11 27(73D)
TAGS

1R«FFB=76 16122 PAGF &

1003000003050 008800300000000003050000200500000200300000800000000

«SRTTL FRPOR PNINTER TABLE

$@THIS TABLF CONTAINS THE INFOPMATION FNAR EACH ERROR THAT CAN OCCUR,
s®#THE INFORMATION 1S OBTAINED RY USING THF INDEX NUMBRFR FOUND IN
teLOCATION SITEMB, THIS NUMBER INDICATES WHICH ITEM IN THE TARLE IS PFRTINENT,

$eNOTEL? IF SITEVYR IS @ THE ONLY PFRTINENT DATA I8 (SERRPC),

§#NOTF2: EACH ITEM IN THE TAPLE CONTAINS 4 POINTEPS FTXPLAINED AS FOLLOWS:
te EM t3POINTS TO THE ERROR MFSSAGE

ge DHW $1POINTS TO THE DATA HEADFR

1o DT $IPOINTS TO THE DATA

t K. DF tJPOINTS TO THE DATA FORMAT

STRRTB}

I0380008000000000083020003RBBCEIBNICGIPBRBBAGPRRBRBRBEIBGRBERBBORBES
!

SITEM)
Fvy tRPO4 DID NOT INTEFRRUPT
sWAITED O BIT DID NOT OCCUR
D1 s PC
§WAT PC
tRIT WAITED
tREG ADDRFESS
tREG CONTENTS
$RNCS1 CONTENTS
DT $ISERRPC,WAITPC,WAITRT,  WAITRE,SRDDAT,CSY
DF1 10,0,0,0,0,0

s ITEM2
EM2 t INTERRUPT FNABIE BIT DOWN RUT
tWAITED ON BIT DID NOT OCCUR
DH1 s PC
$WAT PC
tBIT WAITED
tREG ADDRESS
$REG CONTENTS
tRHCS1 CONTENTS
0Tl ISERRPC,WAITPC,WAITAT,WAITRF,$BODAT,CSY
DF} 10,0,0,0,0,0

$ITEM]

EM) tRPA4 DID NOT INTERRUPT WHFEN
sWAITED ON BIT DID SET

DH1 1PC
sWAT PC
tBIT WAITFD
$REG ADDRESS
1PHCS1 CONTENTS

DT $SERRPC,WAITPC,WAITBT,WAITRE,$BDDAT,CS)

SEQ 20134



MAINDFC=11NERPV=R

OFePVB,PI1 Y

114
318
316
317
IR
319
20
N
322
12
324
32%
126
327
3728
329
330
31
3132
333
334
338
336
337
33
330
340
341
342
143
344
345
346
147
4R
349
3150
351
352
383
154
35S
156
357
358
359
160
361
362
363
164
36%
366
167
368
369

201246

AR12%9

2901252

701254

nR1256

AN1260

11262

f"01264
001266

Ar1270

001272

201274
AN1276
0311340
fn1302
ne13P4
fr1306
on1310

fP1312

0911314
fo1316

ERROR POINTEP

#5517

nIG6ST

#53026

2547214

#55176

236762

53151

0954742
7535204

37032

nS32%50

954754
855210
a37120
253327
254764
253213
#37202
25313157

A54772
055219

MACYIT1 27(732)

TARLE

18=FER=76 16322

s ITEMY

t 1TEmS

$ ITENMG

$1ITEMT

;1TEMLQ

DF1

Fv4e

DH4
DT4
DF4
EvS

DHS

DTS
DFS

EM6
DH6

DT
DFé
EvYy
DHY
oT7?
DF?7
EM1 A

DH1®

0T10
DFie

PAGE 7

1P,0,0,0,0,0

JWATTFD ON RIT DID SET PUTY
$TIMF IS IN FRPOR

sTIVF 1S GIVEN IN 1A MICRO SEC,
1 (DECTIVMAL)

1 PC

IWAT PC

tRIT WAITED

sREC ADNRFSS

tTIMFE IN 1P MSEC

1SERRPC, dAITPC,WAITBT,WAITRE,$BODAT, WAITIM
2’.“.'00'9.1

tRHAS DOES NOT CLEAR BY
tMOVING IN ALL ONES

1 PC

tREG, ANDR,

1GONOD DATA

tRECEIVED DATA
1SERRPC,REGADR,SGDDAT, SRDDAT
10,0,0,0

tLOADING RHER] FOR ALL
tUNITS DID NOT SFT ANY RBITS
$IN RHASeNDO UNITS PRESENT

1 PC

s REG ADDR

sRECEIVED DATA
sSERRPC,REGADR, $8DDAT
10,0,0

tSPECIFIFD REGISTER NONEXISTANT
1SO ABRORT PROGRAM

1 PC

s ADDR, OF REG,

$SERRPC, TEMP)

19,0

1STOPFD DRIVE HAS MOL RIT
tIN RHDS1 = §

s PC

$sTEST NO

tFAILING REG ADDPR
§CONTENTS OF RHCS!H
sCONTENTS OF RHCS?2
sCONTENTS OF RHDSI
sCONTENTS OF RHWFR1
sSFRRPC,8TSTNM,gBDADR,CS),C82,D81,ERY
10,0,0,0,0,0,0

SEQ 7#0)S



MAINDEC=11=DERPVeR

DFRPVB . P11

3170
In
372
373
3174
3715
376
3N
3718
379
g2
3Rt
IR?
IR
194
I8S
386
387
jee
IR9
390
391¢
302
393
394
395
396
397
398
3199
400
401
422
403
404
405
406
427
4¢8
409
410
"t
412
413
414
415
416
417
419
419
422
‘21
122
423
424
425

0At 320

2011322

no1324
AR1326

AR1330

f21332

fr1334
*1336

091340

001342

231344
001346

aR113%0

f211352

fr1354
8A1396

ANt 360

MACY11 27(732)
ERROR POINTFP TABLE

37291

f53131%7

084772
255219

0371356

753357

054772
AsSS219%

37464

¥S33%7

254772
255218

Pl7603

253151

054742
955204

#3768S

{PeFEF=76 16127

1 1ITEMIY

sITEMY?

s ITEM1)

$ITEMI 4

s ITEM1S

FYid

DH1O

oT1®
DFi1e

FM12

DH1 @

nT1@
prie

EM1)

DHIA

DT
DFio

Eni 4

DHS

DTS
DFS

EM1S

PAGF @A

gWITH SPINDLE POAWERED DOWN
tRHCS2 SHOULN HAVE ONLY
sUUNIT NUMRER AND IR HIGH

: PC

s TFST NO

tTAILING REG, ADR
sCONTENTS OF RHCSH
sCONTENTS OF RHCS2
sCONTENTS OF PHDSI
g§CONTENTS OF RHFP1
S‘tpR?Co'?ST"".BDADFJC310C320051'[p‘
1P,7,0,0,0,0,0

sAFTER A POWER 1P WITH

¢NO PACK ACKNOWLEDGF COMMAND
1RHDSY SHOULD HWAVE MOL=1, VvVs?
1 PC

sTEST NO

¢sFAILING REGISTEFR ADOR,
sCONTENTS OF RHCS)

sCONTENTS OF PHCS2

sCONTETNS OF RKDS!

$CONTENTS OF RHER}
$SERRPC,8TSTNM,sBRDADR,CSY,CS2,D81,ER]
~P,M,0,0,0,0,0

tAFTER A POWER UP WITHOUT
tANY INIT RHCS1 SHOULD
tHAVE GO=@, DVA=i, RDYs1
st IEnd, DISREGARD

tALL OTHER BITS

s PC

s TEST NO

sPAILING REGISTFEP ADDR,
sCONTENTS OF RHCSH
tCONTFNTS OF RHCS?
tCONTENTS OF RHDS1
SCONTFNTS OF RHFR1

I SERRPC,S8TSTNM, $BDANR,(CS1,CS2,D081,ER}
190,0,0,0,0,7,0

sAVTER POWER 1IP RHCC

1 SHOULD BEs®

s PC

$REG, ADDR,

$GOOD DATA

sRECEIVED DATA

s SERRPC,REGADR,SGDDAT, SRDDAT
3’.00“.“

1PACK ACKNOWLEDGE CAUSED

SEQ P0136



MAINDFC=11=-DERPV=-8B MACYIt 27(7132)
DFRPVB,.P11

426
427
428
429
430
431
437
LER]
434
435
436
43
433
439
440
441
442
143
444
445
446
47
4408
449
450
151
452
453
454
45S
456
457
45A
159
160
461
462
46)
464
465
466
467
4689
469
470
471
472
41
474
475
476
4717
478
479
480
481

nR13162

wnL164
ARy 366

/211379

21372

fn1374
AP1376

AG1400

071402

21404
a1 406

pr14to

fPA1412

ant414
on1416

AN1 420

AN1422
001424

ERROR POINTER TABLE

#531951

2854742
055204

040016

53151

254742
055204

240144

n53181

854742
255204

40301

#53151

254742
a55204

040450

2531951
054742

|R=FER=T6 16222

DTS
DFS

s ITEM16
Fv“16

DHS

DTS
DFS

s 1TEM1Y
EM1Y

DHS

DTS
DFS

sITFM2¢
EM2¢

DHS

DTS
DFS

s ITEM 2%
FM21%

DHS
DTS

PAGE 9

sAN ERROR

1 600D NATA IS AEFORF COMMAMND
$RECEIVED DATA 1S AFTER CCOMMAND
s PC

tREG, ADDPR,

1GOOD DATA

sRECEIVED DATA
$$FRRPC,RFGADR,SCDNAT, 88" AT
10,0,0,0

tGIVING A NO-OP COMMAND CAUSED
sAN ERROR

$GOOD DATA GIVES REGISTER
sCONTENTS BEFORE COMMAND
sPECEIVED DATA GIVES RFGISTFR
sCONTFNTS AFTER COMMAND

tPC

sREG, ADDR,

s GOOD DATA

tRECEIVED DATA

$ SERRPC,REGADR,8GDDAT,$BDDAT
19,0,0,0

S$DRIVF CLEAR COMMAND

sCAUSED AN FERPROR

1GOOD DATA GIVES WHAT SHOULD
$BE THERE

JRECEIVED DATA GIVES WHAT WAS
tTHERE AFTER COVMMAND

31 PC

$REG, ADDR,

1 GOOD DATA

sRECEIVED DATA
$SERRPC,REGADP,$GDDAT,$8DDAT
18,0,0,0

$READ=IN COMMAND GAVE AN ERROR

1 GOOD DATA HAS WHAT SHOULD BE THERE

SRECEIVED DATA HAS WHAT WAS
$AFTER COMMAND

1 PC

tREG, ADDR,

$ GOOD DATA

tRECEIVFD DATA
$SERRPC,REGADR,$GDDAT, $BDDAT
10,0,0,0

$RHCS1 CONTENTS DURING
sCOMMAND WAS IN ERROR

SEQ #0137



MAINDEC=11~-DERPV~B

DFRPVR . P11

482
403
484
483
486
4R7
4889
4089
490
491
492
493
494
49%
496
497
198
499
Saa
501
502
s0)
504
50S
$26
507
So8
509
510
S11
512
513
514
518
S16
517
518
519
520
521
522
$213
524
525
526
527
529
529
530
531
532
533
534
$131S
536
537

2rt1426

an1430
PR1432

fr1434
ee1436

ANl 440

1442

0N1444
AR1446

ARLASO

001452
001454
0014%6

AR1460

?01462
#01464
041466

eo1470
001472

#1474
01476

291500

MACY11 27(732)
ERPOR POINTFR TABLE

AsSS204

PePs2)3
AS3151

254742
2595204

t40576

#53151

nS54742
055204

0407 4S

253151
254742
855204

fe1110

2531981
754742
033204

#41272
253536

59012
053224

041362

1R«FFR=76 16:22

DFS

t1TFw 22
EM22

DHS
DTS
DFS

tITEM 23
Fv23

DHS
DTS
DFS

s ITEm 24
EM24

DHS
DTS
DFS

$ITEM 25
EM2S

DHS
DTS
DFS

tITEM 26
EM26
DH26

DT26
DF26

s ITEM 27
EM27

PAGF 10

tRHDS1 CONTENTS DURING
tCOMM ANS WAS IN FRROP

§UNLOAD COMMAND GAVE AN EPROR
$GOOD DATA GIVES WHAT SHOULD
t18E THERE

SPECEIVED DATA GIVFS WHAT WAS
$THFRE AFTER COMMAND

$OFFSET COMMAND CAUSED AN FEPRROR
$GOOD DATA 1S WHAT SHOULD BE THERE
SRECEIVED DATA GIVES WHAT WAS THERE
$AFTER AN OFFSET COMMAND

SRETURN TO CENTER LINF COMMAND
1CAUSED AN FRROR

1GOOD DATA GIVES WHAT SHOULD BE
s THERE

sRECEIVED DATA GIVES NWHAT WAS

s THERE AFTER COMMAND

1500 OFFSETS CAUSEZD AN ERROR

s PC

sCONT, OF RHCS{%

sCONT, OF RHCS2

sCONT, OF RHDS]

sCONT, OF RHER1

3CONT, OF RHER2

sCONT, OF RHER)
$8FRRPC,C81,082,D81,ER1,ER2,ER)
16,0,0,0,8,0,0

sWRITE HEADFER AND DATA

sCAUSED IMPROPER REGISTER CHANGE
$GOOD DATA GIVES WHAT

$ SHOULD BE THERE

SEQ a0)38




MAINDFCe11-DERPVeR MACYSI1 27(732) 1R-FER=76 16:22 PAGE 11 SEQ 20139
DFRPVR . P1 FRRNR POINTER TABLE

538 SRFECEIVFD DATA GIVES WHAT
539 tWAS THFRF AFTFP COMMAND

S40 AN1SA2 MS53181 NS

S41 0A1%04 054742 DTS

54? 001506 055204 DFS

543

%44 t1TFM 3o

545 AP15S1¢d MAL1600 FY)o tWRITF HFADFR AND DATA

5§46 sCHANGED WRITF FROM RUFFER
547 091%12 083719 DHIA 3 PC

S48 §WORD NO

549 1GOOD DATA

550 $BAD DATA

SS1 201514 085432 DT $SERRPC,FRWORD,8GDDAT, SRODAT
52 An1S16 0592133 DFleo 10,0,0,0

$%13

564 $ITEM 31

555 001520 A41660 EM3Y fREAD HEADER AND DATA CAUSED
556 tIMPROPFR RFGISTER CHANGE
557 1 GOOD DATA HAS WHAT SHOULD
5%8 $BE THERE

$%9 SRECEIVFD DATA GIVES WHAT
560 tWAS THERE AFTER COMMAND

561 ©AN1522 053181 DHS

$62 001524 054742 DTS

56) 001526 055204 Drs

1.1 )

S6% 1 I1TEM 32

S66 PP1S3IA 042075 FM32 sWRITE HEADER AND DATA FOLLOWED
Se? sBY A READ HEADFR AND DATA
S68 tCAUSED A READ/VWRITE ERROPR
569 0/M15312 053715 DHK3O

570 491534 05%032 DTI®

$ST1 MO1S36 05%23) DF 30

572

573 $ITPM ))

574 PR1540 042202 FM3) $PEAD DATA CAUSFD IMPROPER REGISTER
578 sCHANGE

S7T6 §GOOD DATA GIVES WHAT SHOULD BE THERE
5717 sRECEIVED DATA GIVES WHAT WAS THERE AFTER
5786 sCOMMAND

$79 AB1542 ASI1S1 DHS

SAP 001544 054742 DTS

581 OAM1S46 055204 DFs

582

SR} SITEM 34

S84 001550 ©42404 EMI4 $READ DATA INCORRECT

S8S On1552 0537158 DHl@

S06 0015%4 05%0232 0T3O

587 001556 ©5%23) Drio

508

SRY9 $ITEM 37

590 PAP1S560 0424130 EM3S sWRITF DATA COMMAND CAUSED
591 s IMPROPER REGISTFR CHANGE
592 3GOOD DATA GIVES WHAT SHOULD BE THERE

593 §RECEIVFD DATA GIVES REGISTER



MAINDEC=11-DERPV=R

NFPPVR, P11

594
598 PAP1562
96 PPA1S564
597 AP1566
¢
S99
AA0 231870
6”1
602 001572
673 021574
64 ON18576
S
616
647 AA168A
60R
609
D
611
612
13 001602
14 001604
618 0MP16€6
616
617
618 AM1610
619
620
621
622
623
624 AP1612
625 MACr1614
626 001616
627
628
679 0¢r1629
630
6131
632
633
634
638
636
637
63IR PP1622
639 AP1624
64 ONP1626
641
6472
643 0OP1610
644
645%
646
X X
648
649

MACY1t 27¢732)
ERROK POINTFR TARLE

P53151
f54742
rPSS204

n42646
53715

fS55m32
7552133

742723

53151
754742
n5%204

he31 40

AS31S1
"54742
n5S5204

ne3347

A53151
054742
755204

0436130

1A=-FER«76 16:22 PAGE 12

DHS
DTS
NFs

tITFM 34
FMl6

rHIA
nTI
nF3e

s TTFM 17
2k

DHS
DTS
DFS

sTTEM 40
FM4Q

DHS
DTS
DFS

tITFM 41
Fv4qi

DHS
DTS
DFS

tITEM 42
EM42

sCONTFNTS AFTFR WRITE DATA

sWRITF DATA CJNMMAND CHANGED
tWRITF FROM BUFFFPR

tSEFK COMVYAND CAUSED AN
stFRPOR

1 GOOD DATA GIVES WHAT SHOUL"
tRF THERF

tRECEIVFD DATA GIVES WHAT
tWAS THFRF AFTER SEEK COMMAND
H

H

sWRITE CHECK CAUSED AN

s IMPROPFR REGISTER CHANGF
$GOOD DATA GIVES WHAT SHOULD
¢tBF THEPE

sRFCEIVFD DATA GIVFS AHAT wAS
$ THFRE AFTER COMMAND

tLOCKING OUT ARITES BY WRITE
tLOCK BUTTON CAUSED IMPROPER
tPEGISTFR CHANGF

1GOOD DATA GIVES WHAT SHOULD
tBE THERE

SRECEIVFD DATA GIVES WHAT
tWAS THERE AFTER WRITFS

s WERF. LOCKED NOUT BY

$tBUTTON

SATTEMPTING TO WRITE WITH WRITE

s LOCKFD OUT CAUSED TMPROPER
$REGISTER CHANGF

$GOOD DATA GIVES WHAT SHOULD
$RE THERE

$RECEIVFD DATA GIVES WHAT WAS
S THERF AFTER ATTEMPT

SEQ w240




MAINDEC=11=-DERPV.R

DERPVR, P11

MACY11 27(732) 18«FER=7p 16322 PAGF 1)
ERROR POINTER TABLE

650
651
652
653
654
68S
656
6%7
659
659
660
661
662
6613
664
665
666
667
668
669
676
6171
672
673
74
675
676
617
679
679
680
681
682
681
684
68S
6086
687
68A
689
690
691
692
69)
694
695
696
697
698
699
700
701
702
703
704
708

AN1632
f01634
#0166

or1640

Pr1642
PR1644
201646

301699

"N1652
1694
AR1656

"P1660

701662
01664
fR1666

éat67@

en1672
AN1674
om1676

201700

#%3151 DHS
054742 DTS
A5S5224 DFs
s ITEM 43
44106 Fv4)
253715 DHIA
ASSe32 DTIA
#55233 DF3IQ
11TFV 44
P44444 FMg4
253191 DHS
f54742 DTS
855204 DFS
tITEM 45
244736 EM4S
253151 DHS
254742 DTs
f55204 DFS
tITEM 46
#4%232 EM46
253718 DH3P
95%232 DT30
0552133 DF3a
$ITEM 47
045348 EM47

sWRITING WITH WRITE LOCKED
sOUT CHANGED DISK DATA

3$GOOD DATA GIVES WHAT WAS
1ON DISK REFORE WRITE WITH
IWRITE LOCK WAS ATTEMPTFD

sRECEIVFD DATA GIVES WHAT WAS
$READ BACK AFTFR WPITF WITH

SWRITE LOCK WAS ATTEMPTED

sENABLING WPITES BY wWRITE LOCK
$BUTTON CAUSED
$GOOD DATA GIVES WHAT SHOULD

$BE THERF

$RECEIVED DATA

AN FRROP

GIVES WHAT WAS

$ THERE AFTER WRITE LOCK
sRUTTON ENABLED WRITES

!
!
L

$TRANSFFRRING ON LAST BRLOCK 1€, CYLINDER

$141a, SECTOR 2%, TRACK 18
sCAUSED IMPROPER REGISTER

sCHANGE

$GOOD DATA GIVES WHAT SHOULD

$BE THERE

sRECEIVED DATA GIVES WHAT WAS

$ THERE AFTER TRANSFFPR

sDATA READ FROM LAST
$1BLOCK IE, CYLINDER 41¢

$SECTOR 21,
tERROP

s TRANSFERRING FROM NONEXISTANT

TRACK 10 IS IN

1SECTOR CAUSED IMPROPEPR
$REGISTER CHANGE

3GOOD DATA GIVES WHAT SHOULD

SEQ oe41



MAINDEC=11=DERPV=-B
OFRPVR P11

76
707
708
7¢9
710
711
712
713
714
718
716
M7
718
719
720
721
722
723
724
725
726
7127
728
729
730
i)
732
733
734
73S
736
737
738
739
749
741
742
743
T44
745
746
747
748
749
750
751
152
753
1514
78S
756
%7
758
759
7¢0
761

AR1702
f01704
7701706

on1712

f01712
fe1714
f01716

anr1720

fn1722

0r3724
fN1726

"A1730

fAn1732
PN1734
AG17136

An1740
071747

001744
0M1746

CRROR

#53151
054742
a5%204

345627

PS3I71S
nSS032
PSS233

Pra6046

754097

055044
055237

046313

#53151
054742
2595204

946564
05131719

7550432
859233

MACY11 27(732)
POINTER TABLF

18«FER=76 16:27

OHS
0TS
OFS

s TTEM So
EVSQ

DH3Q
DT3IA
DF 3¢

s ITE» S%
EMS1

DHS1

DTS
DFS1

$ITEM 52
EMS2

DHS
DTS
DFY

sITEM 53
FN¥S3

DHIP
DT3P
DFIR

sTTEM S4

PAGF 14

$RE THEPE

SRECEIVFD DATA GIVFS WHAT WAS
s THERF AFTFR ATTFMPTED

t TRANSFFP

JTRANSFERRING FROM NONEXTSTANT
sSECTOR CAUSED DATA ERROR
$GOOD DATA GIVES WHAT

tSHOULD BF IN BUFFEPR

tRFCFIVED DATA GIVES WHAT WAS
tIN BUFFER AFTER TRANSFFR

1GIVING ILLEGAL FUNCTION CAUSED
t IMPROPER REGISTER CHANGE

1GOOD DATA GIVES WHAT SHOULD RAE
1 THERE

tRECEIVF. DATA GIVES REGISTER
sCONTFNTS AFTER JLLEGAL FUNCTION
s PC

$REG, ADDR,

1 GOND DATA

sRECEIVFD DATA

s ILLEGAL FUNCTION

$ SERRPC, REGADR, $GDDAT, $BDDAT, ILLEGL
1P,0,0,0,0

tWRITF DATA ON NONEXISTANT

s SECTOR CAUSED IMPROPFER
$REGISTER CHANGF

tGOOD DATA GIVES WHAT SHOILD
tRE THERE

tRECFIVED DATA GIVES WHAT
tWAS THFPF AFTER ATTEVMPTED
tWRITE DATA

$READ HFADER AND DATA AFTER
tA SFARCH CAUSED AN EPROP

SEQ 7042



e e s ahe et

MAINDFCeit=DERPV-B

DFRPVB P11

7162 QAA1780
763
164
765
766
767
768
769 001752
776 001754
771 0A17S6
772
73
774 001764
778
776
7717
778
779
180
781 041762
182 001764
TR ANP1766
T84
788
786 0081770
747
708
789
790
791
792
793 401172
794 PP1774
79% 401776
796
797
798 002030
799
800
801
RA2
R
804
aes
RA6 MAP2002
807 002004
AR AP2006
849
810
fR11  4HA2010
812
813
CRR
RS
816
817

ERROR POINTFR

46652

253151
54742
755204

n47117

"S3151
f54742
#55204

f4740S

253718
2539032
2532313

447618

2531981
54742
053204

50107

MACY1] 27(732)

TABLF

18«FFR=76 16122 PAGF 18

FuS4

DHS
nTs
NFS

$ITEM 8§
EMS S

DHS
0Ts
ors

$ITEM S6
EMSH

DH3P
DT
DF 30

tITEM S7
FuS7

DHS
DTS
DFS

$TTEM 60
FEMe0

SATTEVPTED NDPFRATION “ITH

g INVALID ADDRESS CAUSED

$ IMPROPFR RFGISTER CHANGE
1GOOD DATA GIVES WHAT SWOULP
31BE THEPE

tRFCEIVFD DATA GIVES WHAT WAS
$THFRF AFTER OPFEPATION

tWRITING/READING WITH EXPFCTED
$ADDRESS OVFRFLOW ERROR CAUSED
s IMPROPER RFGISTFR CHANCF
$GOOD DATA GIVES WHAT SKHOULD
$12F THERE

$RECEIVFD DATA GIVES WHAT

$WAS THFPE AFTER OPERATION

$DATA READ WITH AN FXPECTED
tADDRESS OVERFLOW ERROR IS
s INCORRFCT

§WORD NO |1 TO 260 SHOULD
tBE READ

$WORD NOS 261 TO 266 SMOULD
$NOT CHANGE DUE TO READ

tATTEMPTING DATA COMMAND

tWITH WRONG FORMAT BIT CAUSED

t INPROPFER REGISTER CHANGE

$GOOD DATA GIVES WHAT SHOULD BE
1 THFRF

sRECEIVED DATA GIVES WHAT WAS
sTHFRF AFTER ATTFMPTED DATA

t TRANSFEPR

tATTEMPTING TO MODIFY PREGISTER
$DURING AN OPERATION CAUSED

$ IMPROPEFR RFGISTFER CHANGE
$1GOOD DATA GIVES WHAT SHOULD
$BE THERE

sRECEIVED DATA CIVES WHAT WAS
$THERF AFTER OPERATION

SEQ e84



MAINDEC=11=DERPV=R
DEQPVR, P11

A1B
19
820
821
822
823
R24
829
82¢
227
R28
829
83
L]
832
LER
A3e
8135
RI6
837
838
839
a4
841
042
843
R44
A4S
846
847
fan
249
RSe
a8s1
882
853
854
RSS
L1 )
8S7
8se
8549
860
061
R62
863
164
869
206
LLY
86R
469
870
a1
872
873

AR2012

fA2A1 4
"2¢16

an2420
2002022

PP2024
f"R2026

fR2430
oPn2032

#92034
022436

002740

fO2042
AR2044
"A2046

fO2080

an2082
fO20%4
022456

fr2060
PA2062

on2064
PP2066

MACY11 27(732)

ERROR POINTER TABLE

754126

055n60
955244

050516
754243

o53¢74
053291

r50516
54326

a5%104
nS5294

050602

253151
254742
055204

ASP6SS

AS3I151
nS54742
755204

251674
254401

255114
n55297

1ReFER?

$ITFM™ 61

$ITEM 62

$1ITFM 63

$ITEM 64

s ITEMGS

6 16222

NH6A

nTee
DFrea

Eve1
DHé61

DTé1
DF61

Evel
DH62

DT62
PF62

EM6 3

DHS
DTS
DFS

EV6 4

DHS
DTS
DFS

EMBS
DH6S

DT6S
DF6S

PAGE 16

$WAS COMPLETE

s PC

s PEG, ADDP,

1GOOD DATA

sRECEIVED OATA

tODFING REGISTFR
tSERRPC,REGADR,SGDDAT, SRDDAT,sRNADP
1A, ,0,0,2

tDEVICF NOT AVATBLE RFFOR COMMAND WAS T0 BE GIVEN
1 PC

IPC oF an

tRHDS1

1SERPPC,PCJISR,$BDADP

1A,P, @

§DEVICE NOT AVAIRLE BREFOR COMMAND WAS TO BE GIVEN
1 PC

tPC OF JSR

tRHCSt WAS

1 SERRPC,PCISR,SBDADR

1Ph,e,0

sRHDS1 CONTFNTS DURING
sCOMMAND WAS IN FRROR

$RECALIBRATE COMMAND CAUSFED

$ IMPROPER RFGISTER CHANGE,

$1GOOD DATA GIVES WHAT SHOULD BE

3 THERE,

sPECEIVED DATA GIVES WHAT WAS THEFRE
sAFTER COMMAND

tINTERRUPT FAILING

1 PC

$ TFST NO

sCONTENTS OF RHCSt
sCONTENTS OF RHAS
tCONTENTS OF RHDSI
tSERRPC,TSTNM,CS1,A8,D8)
31P0,0,0,0,0

SEQ 9044



MM INDFC=11=DERPV-P

DERPVE . P11

874
g7S
a76
877
T
879
LY 1
RA1
AR2
L1.R ]
RA¢
LLL)
o6
LR}
R0
R89
LL I
891
892
893
94
/9SS
®96
R97
89R
899
90
9M1
902
903
LT |
908
906
%7
908
ap9
910
911
Q32
913
914
NS
916
917
91R
919
920
9N
922
923
924
92%
926
927
928
929

AP2070

AP2072

02074
/n2076

f02100

AN2142
fN2104
nA2106

R2110

fB2112
pP2114
o22116

fR212¢

fP2122

PN2124
on2126

MACY1IL 27(732)
ERROR POINTFP TARLE

51116

754522

nSS130
mS5264

751327

53718
95501312
2%52))

51603

AS371S
2550132
#5523)

AS2011

253151

054742
055204

1R«FER=T6 16:22

tITFNGS

1t ITFM§?

1 ITEMT O

sITEM 71

s ITEMT2

Fuvph

DH&66

DT66
DFs6e

Eve?

DH)3O®
OT3n
DFlo

Ev70

DHl®
DT3®
DF3e

EM71

DHS

DTS
DFS

PAGE 17

tHEADFR AND NATA COMMANND

tFOR HEAD SELFCTION TFST
1CAUSFD AN ERROR

sRHNST GIVES WHAT TRACK

1WAS BEING WRYTTEN ON CYLINDER O
§SECTOR @

s PC

tPHDST

s RMFRY

tRHFR?

tRHFRY

tRHCS Y

sRHCS?2

tSERRPC,DST,FRY ,FR2,EPY,CS1,C82
$1P2:0,0,0,0,0,7

tREAD HEADFR AND DATA ERROR
:IN HEAD SELFCTION TEST
tFIPST FOUR WORNDS GIVF HEADFR
tNEXT WORDS ARE DATA

1 GOOD DATA WORDS GIVE

sTHE TRACK NUVBRFR IN

;BITS 4.5.6.7-8

$READ HEADER AND DATA ERROR
1IN DIFFERENCF LINE TEST
$WORD NOS, 1-4 GlVF

tHFEADFR

$WORD NOS, S=260® GIVE DATA
$WHICH IS THE CYLINDER

s ADDRFSS

sFORCING OPI CAUSED IMPROPER REGISTER
3 CHANGF

$GOOD DATA GIVES WHAT SHOULD
sRE THERE

$RECEIVED DATA GIVES WHAT WAS
;THERE AFTER 3 INDEY PULSFS

s PC

$REG, ADDR,

:GOND DATA

tRECEIVED DATA
$SERRPC,REGADR, SGDODAT, sRDDAT
gﬂ.ﬂ.ﬂ-ﬂ

SEQ

fO4S



MAINDEC~11-DERPV-R MACY11 27(732) 1R«FER=76 16:22
PERPYVAR P11

93N
931
932
933
934
915
%136
9137
Q38
9130
9240
941
Q42
943
44
4S
946
947
948
949
9%¢@
951
952
9%3
954
11
9%6
957
9S8
959
96A
961
962

002130

"P2132

fn2134
AR2136

PR2140

Pr2142
fR2144
02146

002150
2021352

202154
222156

ERROR POINTFR TABLE

n5227%2

f54610

P5S146
Ass5273

s ITEMT)
0S2343

#54610
A5S146
055273

sITEMTS
05251)

2s4610
fSS146
253273

EM72

NHI2

PDTT2
DF72

EM73

nK72
DT?2
DF72

Fv74
DH72

0T72
DF12

PAGF 18

$ THFPF WAS AN FRROR
tAFTFP A WRITF HFADFP
$AND DATA COMMAND

s PC

tRHCS1

s RHCS?2

1PHDNS

IPHDST

tRHCA

TtRHFR1

t RHWC
s$FRRPC,CS1,C08$2,D81,D08T,CA,FR1,WC
10,0,0,0,8,0,0,0

sREADING OVER 3 INDFX
tPULSES CAUSED SC

tREADING OVER 3 INDFX
sPULSFS CAUSED oOPI

SFQ /946



MAINDFC=11=DERPVeR MACY1t 27€732)

DFRPVB,P11

961
a6 4
96%
66
967
9686
969
972
971
972
973
974
Q7S
97e¢
977
9N
Q79
Ry
9R 1
9R 2
983
R4
98
ARG
LT3
9ee
U141
99¢
111
992
993
994
Q9§
996
997
990
999
1300
1001
1402
1703
1004
1408
Lavne
1007
19008
1709
1910
1811
1612
1013
19014
1018
1816
19017
1AL

FRROR POINTFR TARLF

002167 API294

Pe0A01
N00Pa2
00004
pvdVL1A
7AA0020
A02240
AR20100
a0N200
aadeae
fpr1000
0A2000
#o4o00
210000
A20000
040000
100000

rOBOPB Y
pro140
000200
00400
fo1200
ARBARA
0084000

1R«FER=76 16222 PAGF 19

10 000D NNDOBBBITOOOOROIOB0OPBOBRNNDINBIBNDRBAOIIERRBRNGRRNS
tRH11 RFGISTFRS

RPVEC: 254 1APA4 VECTOR ADORESS
gl...'.....l..!QCCl...QOIIOOIOOCQOO..Q00............Q.O...I..l..
§WORD COUNT RFGISTER (RHWC)

sFACH BRIT 1S CALLED BRY RIT NUMBFR

1BUIS ADDRESS REGISTER (RHAA)
tFACH BIT IS CALLFD RY B]T NUMBFR

sCONTROL AND STAT'IS RFGISTER 2 (RHCS2)

UsSts= 1 sUNIT SFLFECT (BIT #9)

Us2s 2 sUNIT SFLECT (BIT #t)

US4es 4 sUNIT SELECT (BIT ¢2)

BAls 10 tAUS ADDRESS INCREMENT INKIRIT (BIT #13)
UNIRs rd, tUNIRUS B DC LO (RIT #24)

CLRs 4 tCLFAR (BIT 985)

IRs 100 s INPUT READY (BIT #6)

ORs 200 sOUTPUT READY (BIT 87)

MPEs 400 3tMASS BUS PARITY FRROR (BIT sh)
MXTE 1PPP IMISSFD TRANSFER ERROR (RIT ¢9)
PGEs 20000 1 PROGRAM FRROP (BRIT s1@)

NEMs 4000 gNON EXISTANT MEMORY (BIT 811)
NED= 10000 gNON EXISTANT DRIVE (BIT 012)
UPEs 27000 SUNIBUS PARITY ERKOR (RIT #01))
WCEs 40000 sWRITE CHECK FRROR (RIT 814)
OLTs 100000 sDATA LATE (BIT #19%)

sDATA BUFFER REGISTER (RHDB)
$FACH BIT IS CALLED BY BIT NUMBER

0000 RBABCGEIBOROINRARITRDRABRVBIVVIRRRBIVVBVNBBIBAROD0EB000 00

$RPA4 RFGISTERS
XYY YT YT XY YN YYYYYY YN YYTYA YT RY XYY XYL XYY XYY YL Y YTy Y 1)

sCONTROL AND STATUS | REGISTEPR, (800)

ep] 1 1GO (RIT #0)

IFs 100 s INTEPRUPT FNABLF (RIT 86)

RDY= 200 sPEADY (BIT »7)

Alés= 40 tHIGH ORDER UNIRUS RITS (BIT 08)
Alls 100 tHIGH ORDER UNIBUS BITS (BIT #9)
PSELs ] st PORT SELECT (BIT #st10)

DVAs 49000 sDEVICE AVAILABLE (BIT s11)

StQ 0047




MAINPEC-11=-NERPV=B

DERPVB P11

1010
1020
1621
1722
1023
1224
1028
1026
19027
1928
1029
1030
1031
1#32
1733
1034
138
1036
1937
1A38
1n3o
1040
1041
1042
1043
1044
104%
1P46
1047
1748
1249
1850
1051
1052
1753
1#54
1088
1056
1057
1058
1059
1360
1961
1062
1063
1064
1065
1066
1067
1068
1969
1070
1071
1072
1073
1074

MACY11 27(732)
ERROR POINTFR TARLE

fA28000
Ae0CAN
1003800

frANIL
2000¢2
or0004
to0d1 e
fPAR20
200040
o0M1 PO
000203
APRAB4AA
fO1000
f02000
fN4on0
f1P08P
220000
40000
10000n

00000}
000002
or0R04
fe0010
fPON20
0004n
fo0100
f00200
0/r0400
R0
fB2000
ReDo0
f10000
020000
840000
100000

LML ] |
300002
APNOY4
fARALP
200020
f00o4D
001 P00

00001
PeOVO2
rAONA4

1MASSRUSS PARITY ERPOR (BIT 81))
1 TRANSFFR FRROR (BIT #14)
1 SPFCTAL CONDITION (RIT #1S)

sDRIVE FORWARD S*/SEC, (RIT 00)
$DRIVF FORWARD 20"/SF¥C, (BIT ot)
sDRIVF TO INNER GAVRD BAND (BIT 82)
$GO RFVFRSE (WIT 9))

sDIFFERENCF LESS THAN 64 (BIT 84)
tOIFFERENCE EQUALS 1 (BIT %)
tVOLUME VALIND (BIT $6)

sDRIVE READY (BIT 97)

sDRIVF PRESENT (BIT af)
tPROGRAMARLE (BIT #9)

sLAST SECTOR TRANSFERRFD (BIT 018)
sWRITE LOCK (BIT #t1)

$MEDIUM ON-LINE (BIT 212)
sPOSITIONING OPFRATION IN PROGRESS (B8IT 813))
sCO¥POSIT FRANR, (BIT 0t4)
sATTENTION ACTIVE (BIT 019)

s ILLEGAL FUNCTION (BIT 80)

$ ILLEGAL REGISTER (BIT 01)
SREGISTER MODIFICATION REFUSED (BIT 82)
sPARITY ETRROR (BIT 8)3)

sFORMAT ERROR (BIT 84)

sWRITE CLOCY FAIL (BIT %)

$ECC WARD ERROR (BIT ¢6)

$HEADEZR COMPARE ERROR (BIT ¢7)
sHEADER CRC ERROR (BIT 08)
$ADDRESS OVERFLOW ERROR (BIT ¢9)
s INVALID ADDRFSS ERROR (BIT 810)
sWRITE LOCK ERROR (BIT s11)
$DRIVE TIMING ERROR (BIT #12)
sOPERATION INCOMPLETE (BIT s813)
sDRIVF UNSAFE (BIT 014)

18«FFR=76 16222 PAGE 2720
MCPEe 2000
TPE= 42000
SCs | R LA ds
$STATUS RFGYISTFR (PHNSY) (80})
OFFSs 1
DFf20= 2
DIGhsa 4

GPVs toe

DI 6ds 20
DEl1= 40

VVs 1#9
DRY= 200
PPR= 499
PROG= 1000
LBT= 2000
WRLs 4A00
MOLs 10000
Plfs 20000
ERRs 472000
ATAs 1¢0é00
tERROR REGISTER 8] (RHER1) (802)
ILFs 1

ILRs 2

RMRs 4

PAPs= 19
FCRs 29
WNCF=x 40
ECHs 100
HCEs 2¢a
HCRCs 400
ANEm 1200
IAEs= 2000
WLE= 4900
DTEs 10000
OPlIs 20000
UNSs 40000
DCKs I LI

sDATA CHECK ERROR (BIT 19%)

JMAINTAINABILITY PECISTER (RHMR)(#0))

DMDs
MCLKs
MINX=
MSTCKs
MRD=s
MWRsS
DTSYs

1

2

4

10
20
4
1000

tDIAGINOSTIC MODE (BIT s0)
SMAINTAINABILITY CLOCK (BIT 01)
sMAINTAINABILITY INDEX (BIT 82)
SMAINTAINABILITY SECTOR CLOTK (RIT 03)
SMAINTAINARILITY READ (RIT #4)
sAINTAINABILITY WRITE (BIT %)
SMAINTAINABILITY SYNC DETECTED (BIT 09)

$ATTENTION SUMMARY PSEUDO-REGISTER (RHAS) (#04)

ATos=
ATis
AT2=

1
2
4

SDEVICE @ (BIT 00)
sOEVICE 1 (BIT 81)
sDEVICE 2 (BIT 02)

SFC nesd



MAINDEC=11=DERPV~-R MACY11 27(¢732) 1R=FEB=76 16:22 PAGF 2} SEQ 7049
DERPVB,.PI FPROR POINTER TABLE
1078 CE L AR AT3= 10 tDFVICF 3 (RIT #3)
1076 ARON20 AT4s r&s INEVICE 4 (HIT 04)
1077 fPROA4L ATSs 40 $DEVICE § (RIT #9)
1078 fco109 ATés 100 sPEVICE 6 (RIT o4)
1079 200200 AT)= 200 sDEVICE 7 (RIT #7)
1090
1o $DESIRFD SECTOR/TRACK ADDRESS PEGISTFEP (RHDST) (91)
1002 tFACH RIT IS CALLED RY RIT NUMRFER
106) tDRIVE TYPE REGISTEPR (RHDT) (0d6)
1984 $FACH RIT IS CALLFD RY RIT NUMBER
1088 1LOOK<AKEAD PFGISTER (RHLA) (8@7)
1006
1007 POGIO1 EXTi= 1 sFXTFNSION | (BIT 00)
1000 08Ane2 EXT2= 2 sEXTENSION 2 (RIT 1)
1909 f000P04 EXT4s 4 sFXTENSION 3 (BIT 02)
1090 eooote EXTiA= 110 sFXTENSION 4 (BIT #))
1091 900020 EXT20=s 29 sFXTENSTON S (BIT #4)
1092 ArAPR4QD FXT4A= 40 SEXTEI/SION 6 (BIT 89%)
199) 000109 SCi1s 100 $SECTOR COUNT FIELD 2 (RIT 06)
1894 rPOO200A SC2s 200 §SECTOR COUNT FIELD 1 (RIT o7)
129% POOLOA SCas= 400 s SFCTOR COUNT FIFLD 2 (BIT 88)
1196 f01000 SCios 1000 1 SECTOR COUNT FIELD 3 (BIT 09)
1097 702000 5C20s 2000 $ SECTOR COUNT FIFLD 4 (R]IT 0103)
1098 004000 TPKIs 4000 sTRACK FIELD 1 (BIT 011)
1099 f010000 TRK?2s 10000 STRACK FIELD 2 (BIT 812)
1100 20000 TRK4s 20000 $TRACK FIELD 3 (RIT 813)
1101 P40000 TRKio= 40e0Q $ TRACK FIELO 4 (BIT s14)
1102 100000 TRK20s 1PPRPA 1 TRACK FIELD S (RIT 015)
t103
1104 $ERROR REGISTFFR $2 (PHEP2) (81Q)
1105
1106 fraoRO1 WCus 1 $WRITF CURRFNT UNSAFE (BIT #8)
1107 fOACR2 CSFs= 2 sCURRENT SINK FAILURE (BIT 31)
1100 080004 WSUs 4 SWRITF SELFECT UNSAFE (BTT 02)
1109 fo0p1 P Csus 1e sCURRFNT SWITCH UNSAFE (BIT 23)
1110 far020 MSFs 20 $MOTOR SEQUENCE ERROR (RIT s4)
111t fRoR4P TDFw 4n $ TRANSITIONS DETECTOR FAILURE (BIT 8S)
1112 00100 TUFs 160 $TRANSITIONS UNSAFE (BIT 86)
1113 000209 FFNs 200 sFAILSAFE ENABLED (BIT ¢7)
1114 fNe400 WRU= o0 $WRITE READY UNSAFE (RIT 08)
1118 001000 MHEs 1000 tMULTIPLE HEAD SELECT (BIT 89)
1110 on2000 NHSs 2000 tNO HEAD SELECTION (BIT $12)
1117 fRLGON IXE= 4000 $ INDEX ERROR (BIT 8i1)
1118 010000 villes 10000 $3JOVOLT UNSAFF (BIT #012)
1119 020000 PLUs 20000 $PLO UNSAFE (BIT #113)
1120 100000 ACU= 1900000 sACUNSAFE (BIT 015%)
1121
1122 3OFFSET RFGISTER (RHOF) (#911)
1123
1124 200021 OF2Ss= 1 tOFFSET 2% MICRO INCHES (BIT ##)
1125 fAPVO2 OFSos 2 tOFFSET 5A MICRO INCHES (RIT #3)
1126 000004 OF100= 4 SOFFSET 1@0 MICRO INCHES (BIT 02)
1127 fN0N10 OF200s 14 sOFFSET 200 MICRO INCHES (BIT 83)
1129 900620 OF4me=s 20 $OFFSET 408 MICRO INCHES (BIT #4)
1129 f0004n OFgnAs 40 sOFFSET 800 MICRO INCHES (BIT oS)

1130
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DFRAPVR,P1]

1131
1132
1133
1134
1139
1136
1137
1138
1139
1149
1149
1142
1143
1144
1145
1146
1147
1148
1149
1150
11561
1152
1153
1154
1198
1156
1197
1158
1159
1160
1161
1162
116}
1164
116$
1166
1107
1168
1169
1170
1171
1172
1173
1174
11758
1176
1177
1178
1179
1180

ERROR POINTER TARLFE

o0A2a9
ol o121y
fP4000
18400

000Ma]
PCA00A2
ANeO1 M
P00A20
noon4e
fo0100
f40000
1e0000

18=-FER=76 16:22

OFREVs
HCIs
ECT=
FMT22s

20¢
2000
4000
12000

PAGE 22

tOFFSFT NEGATIVFE (RFVERSE) (RTT 95)
tHEADFP COMPARE INHIBIT (RIT 010)

tERROP CORPFCTION CODE INHIRIT (PIT #11)

tFORMAT BIT (RIT 012

sDESIRED CYLINDFR ADDRFSS (RHCA) (812)
tEACH BIT IS CALLED BY BIT NUMBRFR,

$CURRFNT CYLINDFR ADDRESS (RHCC) (813)
tFACH BIT 1S CALLED RY BIT NUMARER

$SEPIAL NUMBEFR PFGISTFR (PHSN) (#14)

tFEACH IS CALLFD RY RIT NUMBER

tFRROR REGISTFR 8023 (RHER]I) (01S)

PSUs=
VUrs
UWRs
PRE=
ACL=
0CLs
SKims
O0CYLs

1

2

10

r iy

49

100
490000
12000

$PACK SPEED UNSAFE (BTT #00)

sVELOCITY UNSAFF (BIT o0f)

$ANY UNSAFE EXCEPT READ/WRITE (RIT 813)
$DISK PACK ROTATION ERROR (RIT 04)

sAC LOW (BIT #5)

31DC LOW (BIT #6)

§SEEK INCOMPLETF (BIT 814)

sOFF CYLINDER (RJT s18)

$FCC POSITION FEGISTER (PHEC1) (#16)
$EACH RTIT IS CALLED BY BIT NUMARER

tECC PATTERN PEGISTER (RHEC2) (e017)
sEACH BIT IS CALLFD BY RIT NUMRER

$OSGRNNBEOEORRIBRBIIBIBNRNVIDBDARVVRVADRERNQBBIPBBRBNDBRBLD0000

SEQ Pv%e
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DERPVR P11

118}
1182
1183
1184
1188
1186
1187
1188
1109
119¢
1101
1192
1193
1194
1198
1196
1197
1198
1199
120
1201
1202
1203
1204
12e8
1206
17207
1200
1209
1210
1211
1212
1213
1214
1218
1216
1217
1218
1219
1220
1221
12722
1223
1224
1229
1226
1227
1228
1229
1230
1231

922162
PR2164
002166
fe2170

02172
002174
2176
002200
/02202
$02204
#02206
092210
702212
20221¢
f02216
002220
902222
902224
P02226
pO2230

002232
Pe2234
f22236

ERROR POINTFR TABLF

176722
176702
176704
176719

176700
176714
176706
176740
176732
176734
176742
176716
176724
176712
176726
176739
176744
176746
176736
176720

172540
1729542
172544

1R=FER=76 16:22 PAGE 23

«SBTTL

sRPA4 DISK I/0 REGISTFRS LOCATFD

RHDR?
RHNC3
RHRA}
RHCS2¢

sRPPA4 DISK I/D

RHCS1:
RHER::
RHDST:
RHER2:
RHOF?
RHCA
RHER)S
R"As"
RHMPE
RHDS1:
RHDTS
RHSN3
RHEC1I?
RHFC2:
PHCC
RHLA:

$P-CLOCK (KWii=p) I/0 REGISTERS

RFGISTER ADDRESSES

176722
176722
176704
17671

176700
176714
176706
17674
176732
176734
176742
176716
176724
176712
176726
176730
176744
176746
176736
176720

PCLCSRt 1723540
PCLRUF: 172542
PCLCTR:I 172544

INM THE RH11 CONTROLLER

sDATA BUFFEPR
JWORD COUNT
$AUS ADDRESS
sCONTROL AND STATUS 2

PEGISTERS LOCATED IN THE RPO4 DEVICF LOGIC

sCONTROL AND STATUS 1
tFEPROP 01}

:DESIRED SECTOR/TRACK ADDPRESS
sERROP 82

tOFFaFT

tOESIRED CYLINDER ADDRESS
tERROR 03

tATTENTION SUMMARY
sMAINTAINABILITY

sDRIVE STATUS

tDRIVE TYPE

tSERIAL NUMRAER

tECC POSITION

tECC PATTERN

¢tCURRENT CYLINDEP ADDRESS
tLOOK<AHEAD

sCONTROL AND STATUS RFGISTERS
sCOUNT SET BUFFER
$COUNTER

SEOQ MO3}



MAINDEC=11-DERPV=8

NERPVR . PI Y

1232
123
1234
1235
1236
1237
1238
1239
1240
1249
1242
124)
1244
1243
1246
1247
1240
1249
1290
12519
1292
12%)
1254
1259
1296
1297
1256
1299
1260
1261
1262

AN2240
02242
AN2244
0P2246

0n2254
f022%2
002234
fP22%6
f02260
#2262
002264
#02266
082270
002272
fP2274¢
fP2276
002300
8r2302
fn2304
0f2306

MACYID 27(732)
RECISTER ADDRFSSES

900240
2A00BA0
00000
PAGAON

18=FFR=76

PAGFE 24

3 THE FOLLOWING LOCATIONS ARF RESFRVFD FOR RFGISTERS
$ANY TIME THERF 1S AN EPROR ALL THESE WTLL BF FIILED
sONLY SOMF MAY BF PPINTFD RUT ALL WILI BE FILLED TRUE
$FOR THF TIME JUST AFTER THF "FRROR®™ FRROR COMMANOD

DR
wCs
BAs
Cs2s

(of. 3
FR1:
DSTs
ER2:
OF 3
CAs
ER)?
AS3
MR3
DS1:
DT
SNt
EC1:
EC2:
CCs
LAg

]
e
a
a

9T IS IVIRIIIIIIDS

sDATA BUFFEN
s WORD COUNT
tARUS ADPRFSS
tCONTROL AND STATUS 2

sCONTROL AND STATUS 1
tFPROP 01

sDFSIPED SECTOR/TRACK ADDRFSS

tERROR 02

jJOFFSFT

tDESIRED CYI INDFR ADDRFSS
$ERROR 03

SATTENTION SUMMARY
SMAINTAINABILITY

JORIVE STATUS

JORIVF TYPE

$SERIAL NUMRER

$ECC POSITION

$ECC PATTERN

sCURRENT CYUINDFR ADDRESS
$LOOK=ANEAD

SEQ 0032
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RFGISTER ADDPFSSES

AU %

NFRPVR P

1263

17264

126% tEUNCTION FQUATFS

1266

1267 tTARIF OF FUNIZTIONS FOP RWCS) THFY “6GN" RIT WAS TO RF SFT
1260 @A0231Q FUTARL,:

1269 0AuW231¢  BARAAPA NOPERA: ¢ thNO OPEPATION

1270 902312 300022 UNTOAD: 2 $UNLOMD (STAND RY)

1271 An2314 QARA0D6 FFCALT: 6 tRFCALIRRATF

1272 Q02316 #20014 DCLFAP: 1O sDRIVF CLEAP

1273 00A232¢ M0OP12 PFLFAS: 12 tREI FASF (DUAL-PORFT OPERATION)
1274 002327 240230 SFRCH: 3¢ :SEARCH COMMAND

1278 202324 AN00SA WRCHFK: S50 sWRITF CHFCK DATA

1276 #02326 #PONS2 WRCHDT: 52 sWRITF CHFCX HEADFR AND DATA
1277 v92330 ARAN60D WPIDAT: 60 tWRITF DATA

1278 04223312 20MP62 wWRIFOP: A2 sWHITE HEADER AND DATA (FORVAT)
12719 #P2334 200070 PFADAT: 70 sRFAD DATA

1267 Q02336 200072 REFOR: 72 tRFAD HFANER AND DATA

1281 V(12340 240214 SFFCOM: 4 1 SEFX COMMAND

1282 /02347 200014 OFSETC: 14 $OFFSET COMMAND

1283 002344 ARANL6 RFTCL: 164 $RETUPNTO CFNTEPRLINE

128¢ RA2346 0OPN22 PKACKX: 27 tPACK ACKNOWLEDGE

1285 V02150 420021 PFADIN: 20 $READ IN

1280 ¥#P2352 ARAANR0 ILLFGL: 408D L tCOYPUTED ITLLEGAL FUNCTION

1287

1294 tDATA RI'FFFF FOR READ WRITE

1289 AE23IS4 00P422 WRFRPOM: _BLKW 274, twRITF FROM THIS RUFFFP

12906 (03420 PAAR422 RFINTO: _BL¥W 274, sRFAD INTO THIS BUFFER

1291

1292

1293

1294 $PESERVFD LOCATIONS

1295 00a4464 PPB0ON REGADPR: o :SAVE RFGISTER ADDPFSS HERE
1296 (P034466 APONOX FRWORD: @ $ SAVE ERPOR WORD NUVBER HFRE
1297 0G44TO  AOIAIN TSTNM: @ $TEST NUMBER

1298 (04472 02004AVN0O RPAVEC: @ sCONTAINS ADDRESS OF LOCATION
1299 :WHFRF AN RP24 INTERRUPT IS TO VECTOR TO
1330 $ THIS MUST RE MOVED INTO °RPVFC® TO BF
1301 tEFFECTIVE,

1302

1303 PO44T4  ADO909 OFSTVL: o sOFFSFT VALUE USED IN OFFSET TEST

1304

13098

1306 AR4476 002024 SAVERF: ,BLKW 20, $BLOCK TO SAVF REGISTFRS

1307 P04546 OPONAN FINALA: @ }SAVE LOOK ANEAD RFGISTFR AT END OF OPERATION
1308 GA4SSY AP FINACC: 2 $SAVE CURRENT CYLINDEP REGISTER AT END OF OPERATION
1300

1316

1311 s TARLE FOR ATTFNTION BITS

1312 SATTENTION TABLE

1313 004882 a1 na2 fP4 ATABLE: ,BYTE 1,2,4,10,20,40,100,200

1314 OP49SS o10 o2e 40

1318 084560 190 200

136

117




MAINDFC=11=DERPV-B MACY1l 27(732) 1Re«FFR=T76 16:22 PAGF 26 SEQ 2054
DERPVR, P11 REGISTER ADDRFSSFS
1319 tPESFRVED LOCATIONS FOR UNIT SELECT
1320 P04562 600010 UNITS: .ALKW 8. §THIS IR FILLFD WITH =i
13121 AP4602 0AROIIN UMNTT: +«WORD 17 $UNTIT UNDER TEST
1322 0PO46P4 POOPAA NOUNIT: .WORD ' tNUMRFP OF UNTTS PRFSFNT
1323 s USED T0 XEFP TRACK OF UNIT UNDFR TEST
1324 004606 PO0PR0A NUNTT: ,WORD A t1SFD TO DFTERMIN IF THERE ARE YORE
1328 t THAN ONE UNIT
1326 @P04610 PraAd0d NOPUSH: @ tALL ONFS INDICATE NONE OF THE OPERATOR
13127 s INTERVFNTION TESTE WILL RE PFRFORVFD
1328 004612 PPOPOD SELECT: ,WORD » sALL ONES INDICATE UNIT TO BE SFLECTED
1329 004614 200000 UNITSL: ,WORD f sUNIT NO, SELFCTED
1332
1331
13132
133) 0R4616 0POOAON ERFLGS: @ tERROR FLAG
1334 Q04620 000200 FIRST: o s IF ZERO WILL TYPE HEADER
133% $IF ONES WILL NOT TYPE HEADER
1336
13137
1338
1339 /24622 400000 ATTENT: @ SATTENTION BIT FOR PRFSENT UNIT
1340 004624 020PO0 TOTALAT: e tTATAL ATTENTION BITS
1341
1342 0024626 000000 T™™PO: «WORD o $TEMP STORAGE
1343 004630 @00200 TP1t «WORD 0
1344 004632 000200 TVP4: «WORD o s TEMP STORAGE
1345 004634 oOPNGO TMPS: «WORD f $TEMP STORAGE
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DFRPVB P11

1346

1347 @0P4sd6 012737
1340 004644 A032)7
1349 0R46SE 000412
1350 AM46S2 0127)7
1351 004660 £050)7
1352 004664 00P404
1333 A04666 NS0T
1394 AP4672 005017
1388

1356

1357 @#P4676

1350 804676 012737
1359 064704 0127606
1360 OP4T710 603026
1361 0684712 £#22706
1362 0844716 001374
1363 004720 M12706
1364 004724 0127V7
1365 024732 012737
1366 004748 612737
1367 004746 91277
1368 004754 012737
13690 004762 012737
1374 004770 012737
137t PO4YT6 P12737
1372 0eSe04 005067
1373 enSa10 005067
1374 PoS814 112767
1375 005022 812767
1176 005032 012767
1377

1378

1379 005036 012767
1380 MOS044 012737
1381 0AS0S2 M13700
13182 005056 012720
1303 005062 A12710
1384

13808 0405066 MA47137
1306 085072 083737
1307 0025076 0n1001
1388 005100 000402
1380 ROS102 0001137
1390 005106

1391 POS1M6 1P4400
1392 06S112 000440
1393

1394 MO0S214

1395 805214 104400
13906 005220 0PA43S
1397

139% 0OS314

1399 MaS3I14 104400
14090 405320 Q0044
140}

MACY1! 27(732)
REGISTFR TEST

1777717
04612

177717
AR4c1Q

en46t2
fN4e610

fonlan
fRr1100

en1000
633052
000340
034324
000340
036244
fnad4e
036306
040340
174174
174172
000001
005022
005030

LT L
ene200
PN2160
fileie
enel4e
033776
024620
faes706

fe5114

en5222

95322

ro461e

Pre612

1771776

froQ020
PARR22
000030
#70032
feen34
900036
0ARP24
fPARA26

174073
174086
174082

172732
20M036

{RaFFRalp

BFGIN1:
BFGIN2:

BEGINg

START:

28

€48

6581

«SETTI

MOV
CLR
RR

MOy
CLr
AP

CLR
CLP

nov
MOV
ctp
Cup
BNE
MOV
MOV
MOV
MOV
ov
MOV
MoV
MOV
MOV
CLR
CLR
MOvEe
MOV
MOV

Mov
MOY
MoV
MOV
MOV

JSP
TST
RNF.
BR

JMp

TYPF
BR

131.AS8Cl12

TYPE
BR

11.ASC12

TYPF
BR

$13.,ASC12

16122

PAGE 27

RFGISTER TEST
21-1,88NOPUSH
#SSELECT
START
0=1,08SFLFCT
RINOPUSH
STARTY
8SSELECT
#sNOPUSH

2340,9%8P8
SSCYTAG, RG
(Pe)e
88TKS,R6
=6
8STACK, SP

1 JUMP OVER OPFRATOR RFQUIREP TESTS
3D0 NOT SFLECT UNIT

$SELECT UNIT
1DO NOT JUMP OVFR ANY TFST

100 NNT SELFCT UNIT
10O NOT JUMP OVER ANY TEST
s NORMAL RUN

t3LOCKX QUT ALY, INTERRUPTS
s3FIRST LOCATION TO BF CLFAPRFD
tsCLEAR MFMORY LOCATION
+tDONF?

13 LOOP BACK IF NO

$1SETUP THE STACK POINTFER

8$SCOPF,010TVEC 33 10T VECTOR FOR SCOPE ROUTINE
0340,001I0TVEC*2 33LEVEL ?

0SERROR,PSEMTVEC 33 FMT VECTOR FOR ERPOR ROUTINE
2340,00EMTVEC+2 33LEVEL ?

CSTRAP,O8 TRAPVEL 33 TRAP VECTOR FOR TRAP CALLS
340,88 TRAPVECe2tLEVEL 7

OSPWRON,PSPWRVEC 33 POWER FAILURE VECTOR
034P,00PWRVEC*2 33LEVEL 7

STIMES
SESCAPE
01,8ERMAX
0..,8LPADR
¢.,SLPERR

8@, PS

8200,08 TRAPVECe2

OSPPVEC,R?
SRPVECT,(RO)e
e340,(RO)

PC,PeSTKINT
ASsFIRST

18

28

AsSND1

'o"
648

1sINITIALIZE NUMBER OF ITERATIONS
$13CLEAR THE ESCAPE ON ERROR ADDPRESS
13ALLOW ONE ERROR PER TEST

s3INITIALIZE THE LOOP ADDRESS FOR SCOPE
33 SETUP THE ERROR LOOP ADORESS

1 SET PROCESSOR STATUS TO @
1 TRAP PRIORITY = 4
$GET RP VECTOR ADDRESS
1THIS 1S FOR UNTIMELY INTERRUPTS
tRPO4 INTERRUPT SERVICE ROUTINE
$PRIORITY = 7
sINITILIZE THE TK
$1IS THIS FIRST TIME ROUND
tBRANCH IF NOT

33 TYPE ASCIZ STPRING
1:GFT OVERP THE ASCIZ

SEQ nA0SS

<15><12>/RPP4 FUNCTIONAL CONTROLLER TEST PART Il (STATIC 2B) = DER

retd
698

33 TYPE ASCIZ STPING
313GFT OVER THE ASCI?

€15><12>/MAKE SURE PORT SWITCH ON DRIVE IS LOCKED ON EITHER PORT/

v otd
66g

13 TYPF ASCIZ STRING
$3GET OVER THE ASCIZ

€15><12>/1F CHANGE IS REQUIRED ON PORT SWITCH POWER DRIVE DOWN AND

JERES RS —
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DERPVA, P11 REGISTER TFST

1402 005422 6682

1403 (0A5422 124400 GAS430 TYPF retd $:TYPF ASCIZ STRING

1474 005426 @0OA416 RR 678 $3GFT OVFR THF ASC!Z

1408 13 .,ASCI17 €15><12>/AGAINMN AFTER SAITCH CHANGF/

1496 GAS5464 678:

14907 005464 104400 005472 TYPE votd 13 TYPF ASCIZ STRING

1408 Q05470 90AA432 RR 6As $11GET OVER THE ASCI2

1409 13.ASCI? <€15><12>/ALL DCI UNDFR TEST MUST RE LOCKED ON CORPECT PORT/

1419 405556 6At?

1811 005556 144400 MAS564 TYPF rotd :1TYPFE ASC17 STRING

1412 005562 P00427 AR 69s 31GFT OVER THY asClI?

1413 11.AS8C12 <€15><12>/ALL DCL NOT UNDER TEST MUST BE SWITCHED OFYV/

1414 005642 698

1815 005642 104400 00S6%0 TYPE retd 13 TYPF ASCIZ STRING

1416 @P0ASA46 MNO4L? BR id $3GET OVER THE ASC1Z

1417 11 . ASCI2 <15><12>/0R LOCKED ON THE OTHER PORT/

141% 005706 7082

1419 @a%706 £12737 177777 094620 SND1g MOV 8=1,08FIRST JNEXT TIME DO NOT GIVE HEADEP

1420

1421

1422 +18S THERE A P-CLOCK (KWii=P) ON THE SYSTEM

1423 $11IF SO MAKE °WAT" TRAPS GO TO “WAIT,.P’

1424 tIF SO “AKE RPA4 INTERRUPTS GO 10 “TIVE 1°

1428 $IF NOT MAKE °WAT® TRAPS GO TO °WAIT,.T’

1426 $IF NOT MAKF PPO4 INTERRUPTS GO TO °TIVE 2°

1427

1428 $ THE NEXT LINF 1S TO BE ADDED LATER

1429 JAND THE JUMP AND NOP REMOVED

1430 sFOR NOW NO CLOCK WILL RE USED

143) 1MOVeE18,08ERPVYFCSFT TIME=-OUT VECOTR

1432 Q05714 000137 @PST44 JMp feis 100 NOT USE CLOCK

1433 005720 0MP240 NOP

1434 005722 005737 002232 TST 8sPCLCSR sREFERENCE P«CLOCK STATUS REGISTER

1438 $ADDRESS = 1725490

1436 005726 @12737 0IVI12 0I6304 MOV OWATT ,P,008TRPAD+20 3 THFRE IS A P-CLOCK

1437 P05734 012737 €302%52 00472 MOV STIMEZ1,MeRPAVEC 31 THERE IS A P CLOCK 80

1438 sVECTOR TO TEMEQ

1439 005742 PO04GS BR 28

1440 P0S744 012737 030952 MIGINE 183 MOV SWAIT,T,008TRPAD+20 $THERE 1S NO P=-CLOCK

1541 POS752 012737 032264 0AN44T2 MOV STIME2,08RPAVEC

1442 005760 M12737 177777 634666 283 MOv 0=1,08PRITEV sCLEAR PREVIOUS ITEM NUMAER

1443

1444

1445

1446 005766 03737 04612 TST PsSFLECT $WAS IT A 200 START

1447

1448 0RS5772 021442 RFQ TSTH 1BRANCH IF STARTING FROM 290

1449

145 005774 104400 046002 TYPE eetd 13TYPE ASCIZ STRING

1451 P06000 @OP424 B8R 64s $1GET OVER THE ASCI?

1482 13 .ASCIZ €18><12>/SELECT UNIT NUMBER TO BE TESTED ? /<15><12>

1453 0086052 648

1454 006052 104416 ROOCT

145% 006054 042716 177770 BIC 8177770, (SP) sONLY KEEP LAST 3 BITS

1456 006060 A11637 0R4602 MoV (SP),M8UNIT 1 SAVE UNIT TO BF TESTED

1457 006264 012617 0N4614 MoV (SP)+,80UNITSL $SAVE UNIT TO BE TESTED
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DFRPVR P1} RFGISTER TEST
1450
1459
1460
14061
1462 MAGUTA POP148) REQ TSTH sRRANCH IF STARTING FROM 200
146)
1464 OGP6RT72 N13737 PO4614 PAQ602 MoV @SUNITSL,20UNIT 1SET UNIT NUMBER
146%
1466 1000 PBEENERIETECETIRENIDICINIBNRNNOUINIRBINBBEDEDOBINDBIORERY
1407 soTEST 1 REFFRENCF EACH REGISTFR
1468 50 PEFERFNCE EACH REGCISTFR BY A MOVE INSTRUCTION
14069 L L N e Y Y Yy Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YY)
1470 006100 POOADG T8T1s SCOPE
147t 006102 912767 0M00FR1 173074 MOV #1,8TIMES 1300 1 ITERATION
1472 006118 912706 AO1000 MOV 8STACK, 8P 1SET UP STACK POINTER
1473 Q06114 612737 034%32 a000)P MOV SPEGSA1,PEEMTVECIERROR VECTOR SO THAT
1474 $NO REGTISTERPS ARE SAVED
1478 006122 012737 006150 SAPNBS MOV 828, OSERRVEC SET UP FOR RUS TIMEOUT
1476 006130 012700 000R24 MOV 024, RO s THERF ARE 24 RFGC TO TEST
1477 006134 012701 002162 noy SRHDB, PRI sR1 NOW HAS ADDR OF ADDR OF FIRST REG,
1470 006140 013162 18 MOV f(R1)+, R2 SsREAD HARDWARE REG,
1479 006142 00%300 DEC RO sCOUNT DOWN
1480 PO6144 ©O91)37S RNF 18 sBRANCH IF 24 NOT DONE
1481 006146 0PO4AT1 BR s 1BRANCH IF 24 DONE
1482 006150 612737 000006 CA00P4E 28! MOV SFRRVEC+2,00ERRVEC jRESTORE TRAP CATCHER
1463 006156 022626 CMp (SPYe, (SP)e §CLEAN STACK
1484 006166 016167 177776 173004 MOV «2(P1), STMPY $STORE FAILING REG ADDR
1185 006166 104007 ERROR ? tREGISTFR NON EXISTANT
1486 €017 032737 020000 177570 BITY 8SW13,B93NWP ¢t INHIBIT FRROR PRINTOUT ?
1407 206176 0010%) RNF 43 tBRANCH 1IF YES
1468 MP62P0 104400 0PO6206 TYPE setd 11 TYPF ASCIZ STRING
1489 0M6204 MONAI BR 648 11GFT OVER THE ASC12
149¢ 13.A8C12 <19><12>/1F BASE ADDRFSS IS TO ARE CHANGED HALT PROGRAM /
1491 096270 64s:
1492 006278 1984400 AP6276 TYPF Y | $3TYPE ASCIZ STRING
1493 0#P6274 P00411 BR 6Sg ¢+ 3GFT OVER THE ASCIZ
1494 3131 .A8C17?7 <€19><12>/AND RESTART AT ¢/
149% ¢96320 6581
1496 006320 012746 032206 MOV SRASECH,=-(SP) 1GFT READY TO TYPF STARTING ADDRESS
1497 tOF "CHANGE OF RASE ADDRESS® ROUTINE
1498 $96324 104402 TYPOC
1499 006326 000137 027544 48 Jup esgfEOP 1GO TO END OF PROGRAM
1500 006332 012737 634%24 0FEGPIA I8 MOV SSERROR,OBEMTVFCIRLSTORE ERROR VECTOPR
1501 1SO0 THAT REGISTERS ARE SAVED
1502 @3063490 612737 OP00P6 VPPP4 MOV SERPVEC*2,088ERRVEC sRFBTORE TRAP CATCHER
1503
1504 L L e T L Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YR Y Y YYYYYYYYY)
1878 $OTEST 2 PARTIAL TFST FOP RHAS FOR UNIT NUMBERS PRESENT
1506 1 CHECK THAT PHAS CAN BE CLEARED RY MOVING ALL ONES
18¢7 L L X Y Y Y Y Y Y Y Y Y Y Y Y Y Ry Y Y Y Y Y Y Y YN YR YA T YT Y Y Y
1SR 0AP6346 PADOOG TST2: SCOPE
15¢9 #0635 012767 020001 172626 MOV $1,S8TIMES 1300 {1 ITERATION
151¢ 006356 $12706 001000 Moy 8sSTACYK,SP :SET STACK POINTER
1511 906362 A13701 PR2210 MOV OSRHAS, R tR1 HAS ADDRESS OF RHAS
1512 #06366 012711 1177777 MOV 8=1,0R1 pTHIS CLEARS RHAS (SURPPISED})
1513 06372 109711 TSTA ' 1.1
[ S [ — - PR -

SEQ 20%7




MAINDEC~11=DERPV-R
NEPPVR, P11

1514
1518
1516
1517
1518
1510
1920
1521
1822
1823
1524
152%
1526
1527
1528
1529
1530
191
1532
1533
1534
1953%
1536
1937
1530
151319
1540
1541
1942
1543
1544
1548
1546
1547
1548
1549
1559
1551
1582
1553
155¢
1599
1556
1587
1558
1559
1560
1561
1562
1563
1564
15695
1566
1567
1568
1569

PP6374

/n6376
006402
on64r6
276412

on64al e
no64te
AR6424
fP6426
PO64)12
rR64L 4P
Po6442
LT

006522
"06522
"06526
0632
706534
006540
AP6S 44
006550
"A6SS2
PN6SS4
P06556

206562
06566
PB6570
276572
2063576
PR6604
AP6606
PP6612
AR6612
hR6616

en6644
006644
006630

T2

ne14a7

0111137
ansSA37Y
010137
104008

000004
"12767
#n0020S
ne4737
032737
rRj1ale
104400
00642%

213701
f13702
8050812
#12708
f13704
12714
083212
005300
801373
111137

105037
105711
0] 402
00r1 67
832737
01482
000167

1a4400
ne0412

1n4400
000436

MACYI1 27(732)

"*1126
0n1124
NPr4404

033776
20000

202219
fe217o0

fPrON1 0

o0r2174
17771

004624

004629

006420
n20000

fRO6TI0

00662¢

f0n6652

172560

177197

177878

1R=FEB=T6
PARTIAL TFST FOR PHAS FOR UNIT NUMPFRS PRESENT

AL DT TR Y Y Y R Y Yy Yy Yy Y Y Yy Y Y Y Y Y Y Y Y Y Y Y Y Y Yy YT Y Y Y Y
$eTEST )

te
[ X
18
1 8 4
[ 4 4
(K J

R4 AL AL Z L AL IR 22 X1 A X X A X X XY 2 Y R X P Y Y Y Y Y R Y Y Y Y P Y Y Y Y P Y Y Y Y Y Y YYYI XYY

T8T3s

648

ri L

3s:

658

16222

REQ TSTY
MOV

cLp

MOV

ERROR S

PAGE )@

$BRANCH 1IF GOOD

AP ,088HDDATY
QISGNOAY
P1,90REGADR

$RAD DATA
$GOOD DATA

tFAILING REG, RHAS
tRHAS DOES NOT CLFAR
:NITH ONFS

TFST FOR DRIVES PRESENT USING RHAS AND RHCS?
THE NUMBFR OF PPPA4 DRIVES PRESENT ARE FOUND
BY MOVING AIL ONES INTO RMFR] WITH UNIT NUMBER
IN RHCS2 INCPREMENTED FROM ZFRO TO SFVEN
THEN THE SFT BITS IN PHAS WwILI. GIVE DRIVES PRESENT

THF DRIVE TYPE IS CHECKED TO HAVF 2024 OR 24020 AND THEN
UNJTS PRESENT ARE STORFD IN A TABLE CALLFD

"UNITS’

SCOPE

rOV $1,8TINFS 1300 1 ITERATION

RESET §START WITH AN INIT

JSF PC,08STIINT sIMNITILIZE TK

BRIT ISk1),Pe8hR $ INHIBIT FRROR TYPENUT?

HNE 48 sRRANCH IF YES

TYPE sotd 13 TYPF ASCIZ STRING

BR 64s $1GET OVER THFE ASRC1Z

11.ASC12 €15><12>/L00F INGC AT RHAS = RPO4

MOV GORHAS, PRI 1Rl HAS ADDR, OF RHAS

MOV PSRHCS2,R2 tR2 HAS ADDR, OF RHCS2

CLR eR2 sCLEAR RNCS?2

v o8, , RO sCOUNT

MoV BOIRHFP], R4 $R4 HAS ADDR, OF RHFR1

MOV 1-1,0R4 $MOVE ERRORS INTO RHERI

INC oR2 $ INCREMENT UNIT NO,

DEC RP sCOUNT

BNE 18 $BRANCH IF @8 NOT DONE

Move SR ,B0TOTALAT $SAVE TOTAL ATTENTION
sUSED IN DRIVE CLEAP TEST

CLRR SITOTALATe1 sCLEAR UPPER RYTE

TSTH [ 1.} tTEST FOR ANY DRIVES PRFSFNT

REQ 28 tIF SOMF NOT THERE BRANCH

JMp XE2 INONE THERE

BIT SSW13,M8SWR tINHIRIT ERROR TYPE OUT?

BEQ 3s $BRANCH IF NO

JMp TST4 toutrt

TYPE 1o¢4 11 TYPF ASCIZ STRING

BR 658 3$3GET OVER THFE ASCIZ

11.AS8C12 <15><12>/N0O DRIVES=RHAS30/

TYPE t.t4 $1TYPE ASCIZ STRING

BR 668 $1GET OVER THE ASCI2

s1.ASCI2

<15><12>/WRITING ONES INTO FERROR REGISTFR 01 FOR ALL UNIT NUMBERS/

SEQ ness

DRIVFS PRFSENT /



MAINPECe1 {«DEPPV=R MACY11 27(732) 1R=FFP=74 16222 PAGF 31 SEQO 0039

DERPVEB, PI1 T3 TFST FOP DRIVES PRFSENT USING PHAS AND PHCS?
18570 #0746 668
1571 PA6T46 104400 AOG7S4 TYPF Y :3TYPF ASCI? STRING
1572 @A067%2 Ave4sdt RR 678 t3GFT OVER THE ASCl?
1873 2 ASCT? €153<12>/PD0OFS NOT SFT ANY RIT IN THFE ATTENTION REGISTFR SO ABORT P
1574 AOTOS6 67¢:
1S7S Q07056 1048407 ARTPG4 TYPF eetéh 11 TYPF ASCIZ STRIAHG
1876 807062 000442 AR 6Rg 13GFT OVER THF AS(CIZ
1377 11 .ASC12 <153€12>/70 1.DOP ON THTS TEST WITHOUT PRINTOUT SET SWITCHS t)
157¢ 407170 6Rg:
1579 a8717¢ 00A137 027%44 JVP eesFOP 1GO ourt
1S80 €07174 295,37 PP 4562 CLE PRUNITS
1581 007200 012767 eFeo0Qy 175376 MOV 81 ,NOUNIT tNO, UNITS PRFSFNT=Y
1502 907206 ¢O5017 OP4602 CLR BBUNIT
1503 68P7212 000137 027544 JMP @esFOP s JUVP QUT
1564 OMA7216 XF2:
1505 MO7216 012700 OrPP10 28 MOV oR,, R $COUNTER
1506 007222 012703 @P045062 mov elINTITS, R} tPOINTEP
1587 GAT226 012723 1777717 3s: MOY s8=1,(P3)e tPRFSFT BILOCK TO ALL ONFS
1SOR 0MA7232 POS300 NEC e sCOUNT
1589 O6M7234 RO1374 BNF 3 tBRANCH IF # NOT DONE
1S90 ADT72%36 €12703 004562 MOV SUNTTS,R) $POINTEPR
1591 ART242 0APSPOS CLR PS
1592 207244 PAS0IT 0040604 CLR ENOUN]IT §NO, OF UNITS PRESENT
1593 O6MA72%0 #1270 G0001H MOv eR ., RP sCOUNTER
1594 A07254 011137 e031170 MOV OR1,008THPY s TEMPORARY STNRAGF
1S9 907260 MO64IY OR1170 43 ROR PesTMPO 3 SET CARRY IF ONE IN 9 BIT
1596
1597 ORT264 103068 RCC LY |
1590 ¥P7266 M10577 172676 MOV RS, ORNKRCS2 sINSERT UNIT NUMBFR
1%99 0AR7272 0227717 024026 172716 cwp 824720 ,08RHDT 11S THIS A DUAL PORT RPA4
1600 007300 MO14%0 BFQ 68 tBRANCH IF YES
1601 207382 0#22777 020020 172706 cup 820024, ARKHDT 118 THIS A SINGLF PORT RPO4
1642 6MP1310 BO01444 BEQ 6 tRRANCH IF YES
1603 OP7312 104400 00732¢ TYPF setd 13TYPF ASCIZ STRING
1604 007316 APrO4YID RR 64s 13GFT NDVER THE ASC1?
1608 11 ., ASC17?7 <195><12>/1NIT NUMRER /
1606 087340 648
1607 ART340 PIPS46 MOV PS,=(8P) $GET READY TO TYPE UNIT NUMAER
16008 FAT3I42 104410 TYPDPS
1609 @87344 104400 0271352 TYPF Y ) ttTYPF ASCIZ STRING
1610 6871850 PFOOLOS BP 6Ss 1 3GET OVER THF ASC12
1611 131 .ASC12 /e RHDTa2 /
1612 007364 6582
1613 607364 017746 172626 MOV BRHDT,=(SP) $GET READY TO TYPE RHNT
1614 0P737¢ 104402 TYPOC
161S FO7372 1484400 PAT400 TYPE setd 13TYPE ASCIT7 STRING
161 B6AT37¢6 FAG4ILA AR 668 $11CFT OVFR THF ASClz?
1617 ¢t ,ASC12 / ===NCT AN RPO4&/
1618 0A7420 (1Y ¥]
1619 0OR7420 APALD) RR LY ] tNO RP@A4 FOIUND SO RBPANCH
1620 007422 BPIOSD) 68 MOV RS, (RI)e
1621 007424 104400 01218 TYPF + SCRLF
1622 087430 P10546 MOy RS,=(SP)
1623 60AT4I2 1044150 TYPDS s TYPE DRIVE NO,
1624 007434 0685237 APLHAS INC BONOIINIT
1628 MAT440 PPS20S S5¢: INC rS




MAINDFC=11<DEPPVeR
DERPVR Pt

1626
1627
1620
1629
1630
1631
1632
163}
1634
1638
1636
1637
1639
1639
1640
1641
1h42
1641
1644
1645
1640
1647
1640
1649
1650
1651
1652
1653
1654
1655
1656
1687
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
167%
1676
1677
1678
1679
1680
1681

fAT 442
ANT444
hrT446
0PT74S4
307462

CAT 466
0A7472

fPT374

2A7502
207504
ARIS12
/07520
#07%524

207532

07536
07542
77546
nR715S54
"narsen

207614
027614
PR7620
007622
Po7620
PRI632

fnT6%4
PR76%54
PR71660
807662
PP1666

T3

trASiI00
0P138S
f13737
13737
5337

#0573
ar1 403

13737

FA0004
012767
012767
012706
"12737

80,4717

2nsS037
13700
116837
194402
Pro41S

11746
104402
104400
104400
fR0410

@17746
104402
104400
104400

MACY11 27(732) 11RFER=T76 16122 PAGF 32
TFST FOR DRIVES PPFSENT HSING PHAS AND RHCS2

SEQ 069

DFC | )]
RNHF 4s
PRASeY PP46P2 wny esUNTITS, 88 UNLTY
AR46P4 VNP4 Re Moy SENOUNIT, BeNIN]IT $SAVF NO, OF UKITS
PP4600 oFC asNIINIT sTF NUNIT 5 @ THEN ONTY OnF UNIT
$IF NUNTT MORE THAN @ THFN MOPE THAN ONE UNIT
PP4R12 TST BeSFLFCT sSTARTING ADDRFSS 200 ?
REQ TST4 sRPANCH IF STARTING FROWM 240
PA4G14 PRALAD LI SeUMITSL,B0UUNIT tSET UNIT NUMRER
1550880880800 00 0000002000000 203002033002000000000808300000000000
1eTFST 4 TYPF SERIAL NUMAER AND DRIVF TYPE
1R SFT APPROPIATE ATTTENTION BIT OF UNIT UNDER TFST IN °ATTENT’
L TYPF UNIT UNDEP TEST
1o READ SERIAL NUMRER AND ORIVE TYPE RFGISTERS
1o TYPE IT OUT AND PROCEFD
1 TO LOOP HFRE SET SWITCH 8, AND THIS TFST NUYBFR ON
10 SWITCHMES @ THRI 7 AND RESTART
3I.IQ.Q.l....0.00.0..'..'.00.000000CO.IQCI..QDQD..C...OIQ...0.0.
TSTAS SCOPE
00000 171472 MOy 21,8TIMES 13100 1 ITERATION
f27726 171366 mOv 018,8LPADR $3SFT SCOPE LOOP ADDRFSS
oa1m00 MoV 8STACK,SP JRESET STACK
FONPPAE 004470 "oV 84,00 TSTNM JSAVE TEST NUMBER
23006 JSP PC,ReCLDISK 1SET P1=-PHCS1, R2=RHCS2
JRI=RHDS1, R4~RHER])
$GIVE RHe11 INITIALIZF
1SETUP UNIT NUBER
#4622 CLR POATTENT tCLEAR
004602 Mov @SUNIT, R $RO CONTATINS TINIT NO
6804582 004622 MOVR ATABLE(RA),®0ATTENT 3 SET APPROPIATE ATTENTION BIT
fA7562 TYPF setd 11 TYPF ASCIZ STRING
8r 64 11GFT OVER THF ASCIZ
131 .ASC12 €15><12>/TESTING DRIVE NUMRER /
648
ona6Pp? MoV GSUNIT,=(SP) sUNIT NO, TO STACK
TYPOC 1TYPE DRIVE NO,
aa” s TYPF + SCRLF
Pa7634 TYPF oo td 13TYPE ASCIZ STRING
8R 6Ss $1GET OVER THE ASCI?
$1.ASC12 €15><12>/SERIAL NO, =& /
658
172340 MOV PRHSN,=(SP) 13SAVF BRHSN FOR TYPEOUT
TYPOC 13GO0 TYPE==OCTAL ASCII(ALL DIGITS)
901215 TYPE +SCRLTF
ANT674 TYPE retd $3TYPE ASCIZ STRING



MAINDFCe{1«DERPVelB MACYL1Y 27(732) 1R«FFR=76 16222 PAGF ) SFQ fR61
DERFVR P11 T4 TYPF SERIAL NUMRFF AND DRIVF TYPF

1682 A0T7672 AFPOGLP Re 6hs $3GET OVER THF ASC1?

168) t1.ASC12 €15C12>/DRIVF TYPE = /

16Re 07714 6hs:

168 PAY714 @A17746 172276 Mny BRHNT,«(SP) 11SAVE ARMDT FOR TYPENUT

teRE6 MATT20 104402 TYPOC $1G0 TYPF«<OCTAL ASCIIC(ALL [DIGITS)

1687 007722 144402 #01215 TYPF ¢ SCRLF

168R ANT7726 O0STT1T 172266 18: TST ARNKSEN tRFAD SFRIAL NO, ANN DRIVE TYPE

1689 MAMY732 0eS777 172260 TST ORHDT s THESF TWO ARF TO HELP SCOPF T100PS

1690 907736 O1T737 172256 02276 L 1o} ARHSN, oSN tSAVE TO CHFECK IF DRIVF CLFAP CLFARS ANY RITS

1691 097744 OMITTII7 172246 9R2274 Ny BRHDT,0eDT s SAVF TO CHFZK T¢ DPIVE CLEAR CLEARS ANY RITS

1692

1693

1694

169%

1696 1000000200000 3R0300RER0RTRRRICERTRORTIBIBBORNDEPOOBENOREERNBNGS

1697 JeTEST § PROGRAM INTERRUPT

1690

1699 10 PROGPAM INTFRPUPT TS TEST*D BY SETTING RDY AND TE

1700 'L IN RHCSY AT THE SAME TIMF

1701 'L THIS SHOULD INTERRUPT THROUGH LOCATION 284

172 g THE PROCESSOR PRIORITY IS SFT T0 ¢

173 1050080000030 0000380883000030000000000002008000083030000080800

17064 007752 000004 T57TS: SCOPE

1748

1706

1707 0607754 012737 PNPE0S @044T0 mov 86=1,00TSTNM 1THIS SAVES TEST NUMBFR

1708

1709 @P7762 R12706 OA100P MOV SSTACK, SP tRESET STACK

17190 0407766 M24717 NIDAGR JSPR PC,0sCLDISK sCLFAR DISK

1711 0877172 ©013740 0R2160 Moy PIRPVEC, RO 1GET PP VECTOR ADDRESS

1712 007776 912720 0610040 MOV SRPTRP1,(RO)e $THIS 18 FOR TIMELY INTERRUPTS

1713 010002 #12710 APO340 MOV 8340,(M0) sRPA4 INTERRUPT SERVICE ROUTINE

1714 $PRIORITY = 7

1718

1716 G106 012767 000200 167762 MOV 2200,P8 $sSET PROCESSOP PRIORITY

1717 o01001¢e 812711 000300 MoV SRDYITE, 8P sRDY, IF IN RHSCY1 SHOULD CAUSF INTERRUPT

1718 010020 M13737 030550 001172 MOV SSTIMCNT,008TUP1 ;COUNTER

1719 010026 MB%337 001172 18 DFC 88 TMPY sWAIT FOR INTFRRUPT

1720 010032 001378 BNF 18 tBRANCH 1F NOT Z7ERO

1721 $BEFORE THIS IS ZERO INTERRUPT SHOULD

1722 1 dCCUR

1723 010034 104065% ERPROR 68 s INTERRUPT DID NOT NCCUR

1724

1728

1726 010036 MAP40S BPR TST6 tBRANCH TO NEXT TFST

1727

1720

1720 012040 N22626 RPTRP1: CMP (SP)e+, (SP)e $RESTORF STACK

1732 Q10042 022711 004200 cCMP sDVALRDY, 8R1 sIE SHOULD BE LOW

17319

1732 010046 0MO1401 BFO TSTS $tBRANCH IF GOOD

173)

1734 FA10050 104068 FPROR (1.3 t INTERRUPT OCCURFD BUT

1738 s !E FAILED TO RESET

1736

1737




MAINDEC=11=PERPV=B
DERPVR P11

1738
1739
1740
1741
1742
1743
1744
1749
1746
1747
1748
1749
17%0
1751
1752
1753
1754
1758
175¢
1757
1758
1759
1760
1761
1762
1763
1764
17658
1766
1767
1768
1769
17170
177%
1772
1773
1774
1778
1776
11
1778
17719
1789
1781
1782
1783
1704
1798
1786
1787
1788
1789
1790
1791
1792
1793

010482

F1AASe

f10062
10066
"10872
"10076
219102

f10106
f10114
A1G120
f1o126
10132

P10134

f1a136
A1N140

"10142

rro144
A1A140
P12152

Té

900004

812737

r12706
0047137
e13700
12720
012718

012767
212711
”13737
0ns337
013798

00422

022626
104068

000304

200005
2047137
2127617

MACYI1 27(732)
INTFRPUPT AT PROCESSOP AND DISK PRINRITY SAMF

Ll 1)

fa1 000
eo3orer
on2160
e1m136
erelsee

00240
fonlo0
#305%0
701172

833776
fAN00AR

00447F

167662
801172

167616

10=FFR=76 16122 PAGF 34

0252000383502 00020300000000000003000R00B0220035202500000000

1&1FST 6 INTERRUPT AT PROCESSOP AND DISK PPIORITY SAME
1o PPOCESSOP PPIORITY IS SET AT S (SAMF AS THF DISK)
1o 1E AND RDY 18 SET, THIS SHOULD NOT INTERRUPT

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Yy Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YTy Y YYY Y Y YY)
TSTé6! SCOPE

L) 87«1 ,08TSTNM 3THIS SAVES TFST NUMBFF

vov 8STACK, SP $RESET STACK

JSR PC,B8CLDISK sCLEAR DISK

MOV @ePPVFC,RP 1GFT RP VECTOR ADDKFSS

mOy SRPTPP2,(RA)e $THIS 1S FOR UINTIMFLY INTLRRUPTS
MoV 8340, (R®) tRPP4 INTFRRUPT SFRVICE ROUTINE
sPRIORPITY = 7
MoV 224n,P8 $SFT PROCESSOR PRICPITY
MOV SRDY!TE, PR sRDY, IF IN RHSCt SHOULD CAUSE INTERRUPT
MOV @STIMCNT, 808 TMP1 ;COUNTER
182 DEC fegTHPY JWAIT FOP IKTERRUPT
BNE 18 sRRANCH IF NOT ZERO
s BEFORE THIS 1S ZERO INTERRUPT SHOULD
sOCCUR
BR ST tNO INTERRUPT SO BRANCH
RPTRP2: CwP (SP)e,(SP)e tRESTORE STACK
ERPOR 68 t INTEPRUPT OCCURRED WITHW
tPROCFSSOR STATUS SAME
tAS DISK

R X2 XIS 2T RS L X2 2 XX 2R XX 22 LR R X2 XX X2 2R X2 Xy R X

SeTEST 7 SET VV BIT #6 IN RHDS!

1 THIS TEST SETS VV IN RHNDS1 INCASE

t A ACT=11 MONITOR IS PRESENT AND THE PREVIOUS TEST
t R IS NOT PERFORMED

3 THERE IS A RESET AT THE BFEGINING OF THIS TEST
1o FOR ERROR RECOVERY ONLY,

RSB RIBUGINIRIGIQBBERBEVNBRIPVERIBTRVBBVTRBNBVRBRBRDIBBV0BEES
TST7: SCOPE

$IN CASF THFRE TS ANY DRIVE FPRORS DURING POWER UP
$NPR POWER DOWN OR ANY PARITY ERRORS A RESFT IS GIVEN

RESET
JSR PC,O8S$TKINT *INITILIZE TK
MOV 17, PS

SEQ 2962



o

MAINDFC~-11<0ERPV~-B
DFRPVR,P1)

1794
179S
1796
1797
1790
1799
1000
1801
1002
1804)
1904
18098
1806
1907
1hF8
1009
1812
1811
1812
18t)
1814
1/MS
1816
1617
116
1819
1R20
1R21
1822
1823
182¢
182%
1R26
1827
1828
1829
1030
1%31
1832
183)
1834
1838
1636
1837
1830
1939
1640
1041
1842
1843
1844
1048
1846
1847
1048
1849

f10A160
A1nted

10172

#10176

010207

fiIn210
019214
f10216

f10220

#0222

210230
217234

A1N240

10244
flo246

810296
0102%2
010234
810236
10269

010262
810266
010272
r10276

#1300
plLo302

™

A12706
27137

fn48737

834737

2137TM

7’04037
or2164
PO44TE

fPO022

137N

013746
752716

#12677

11106
8113098

104420
002214
800100
seennt
800001

813746
852716
011637
22600

roL40s
010037

MACY1] 27(732)

SFT VV BIT 86 IN PRHDSH

L1 Rl 1y
fARA007

fA3INA6N

LRI ARY Y

fP2346

804472

6P2346
000001

171726

9021346
004200
nN1124

p01126

04472

171762

171730

18«FFRe76 16:22

Moy
LIth )

JSP

JSP

uov

PAGF 35

8STACK, SP
87,08TSTNM

P”,00CLDISK

P~ ., MCHECK

OSPKACK, BRHCSH

sRESET STACY
$SAVE TFST NUVRFR

$SET P1=-RHCSY1, P2-RH(CS?
tPI-RHDSt, PA4=RHFR]

3GIVE RHei1l INITIALIZE
tSETHP UNIT NURFR

$CHFECK DVA,RDY,MOL,DPP,ORY

$GET READY FOR PKACK
tPACK ACKNOWLFEGNE WITH 22 IN RHCSH

§NOW SAVF RPEGISTERS FOR COMPARISON AFTER PACK ACKNOWLFDGE

JSR
FHWC
SAVHRF

MoV

MOoYv
BrSs

Mny

noYy
MOV

WAT
RHDS1
vy

1.

1.

PA,®8SAVER

QERP4VEC,0RPVEC

QPKACK,=(SP)
8GO, (8P)

(SP)+,BRHCSI

8R1,R?
ORI, RS

$SAVE REGISTERS

$RHWC IS THE FIRST RFGISTFR SAVFD
$STARTING ADDRES OF WHERF

§ THE REGISTFRS ARE SAVED

sNUMBER OF REGISTERS

$SAVED = {6,

$SET PPA4 VFCTOR ADDRFSS
$TO *TIMF1® IF P=-CLOCK IS PPESENT

$OR TO °TIME2® IF P<CLOCK IS NOT PRFSENT
$°TIME® WILL ONLY SAVF

JCURRENT CYLINDER ADDRESS

§AND LOOK AHEAD RFGISTERS

$GET READY TO MOVF COMMAND
$GET READY TO SET GO
§WITHOUT INTERRUPT ENMBLE
160 WITH
122 IN RHCS1 FOR PACK ACKNOWIEDGE
JWITH INTERRUPT DISABLED

$SAVE RHCS)! DURING ABOVE OPERATION
$tSAVE RHDS1 DURING ABOVE OPFRATION

tWAIT FOR VV BIT TO SET

tWAIT FOR RHDS1 REGISTER

$WAIT FOR VV BRIT IN RHDS1 RFGISTER
sALLOW 1@ MICRO SECONDS

$VV MUST SET BETWEEN

1P@ AND 20 MICRO SECONDS

$COMPARE CONTENTS OF RHCS1 AND RHDS1 ALREADY SAVED 1IN
tRA AND RS IMMEDIATELY AFTER GO

MOV
ars
MoV
cvp

RFQ
pov

8SPKACK,=(SP)
$DVAIRDY, (SP)
(SP),0888GDDAT
(SP)+,RO

64s
PA,A88BDDAT

$SAVE COMMAND

s INCLUDE DVAIRDY

tSAVE FOR PRINTOUT

tDURING ABOVE OPERATION ONLY DVAJRDY
sAND COMMAND SHOULD BF SET

sBRANCH IF GOOD

$BAD DATA

SEQ /063



MAINDEC=11=DFRPV-R
DERPVB, P11

1880
1851
1852
1853
1854
1988
1856
1087
18S8
19%9
te6a
1061
1862
1863
1864
1868
1866
1867
1768
1869
1970
1871
1A72
1R7)
1874
1878
1876
18717
1979
1979
1R80
1881
1882
1983
1884
1RAS
1886
1887
18R8
1889
1890
1R9]
1892
1893
1894
189S
1896
1897
1898
1A99
1900
1901
1902
1903
1904
1909%

010306
010312

flN31s
812320
010324

r18326
fel3le
010334
fl108340

f10342

10342
210346

fl1oisoe
P19352
194354

A1RI86

"1P362
fAlLA3GE
010366
f10370
fa3712

210374
f1e376

f10400

77

rie1l?
104021

f12746
116137
P22609

foL40S
010337
21,3137
10406}

204037
rR2214

eoo0a1
000001
s00100

fR4037

904476
0n2242
00022
10374
f10400

1904018
00a287

MACY11 27(732)

jR=FLR=T76 16:272 PAGF 1316

SFT VV RIT ¢6 IN RKDSY

FR4464
a1mn700

fA1124

01126
L LIXT Y

310732

CREN2 L

MOV P1,88REGADE tFAILING RFGISTER RMCX)
ERROR 21 sDURING AROVE OPERATION ONLY
sCOMMAND AND DVALIRDY SHOULD BE SET
0dg: MoV SHUOLI!DPRIDRYIVV,~(SP) $SAVE BITS SET DURING OPFRATION IN RHDS)
MOV (SP),®sSGNDAT :SAVE FOR PRINTOUT
(of ] (SP) ¢, RS tDURING ABOVE OPERATION ONLY MOLIDPRIDPY!VYV
$SHOULD RF SET
REQ 668 tRRANCH IF GOOD
uov RS, 88 SRDDAT tBAD DATA
Mov PRI, ReREGADP sFAILING REGISTER PHDS1H
FRROR 6) tDURING ABOVE OPFRATION ONLY
fMOL!NPRIDRYIVY SHOULD RE SET
663
JSR RO, 88CHRFC tCHANCF. BITS IN SAVFD RFGISTER
RHDS1 sCHANGF RHDS)] RFGISTEP
1 11 RIT/RITS TO RE CHANGED
1 tNEW VALUE OF VvV 18 1
vy $CHANGE VV RIT
¢NOW COMPAPF REGISTERS REFORE PACK ACKNOWLEDGE
sWITH AFTER PACK ACKNOWLEDGE
JSR RE, PICOMREG sCOMPARE SAVED REGISTFPS WITH
tPRESENT VALUF
SAVERE 1 GOOD DATA SAVED IN °SAVERE’
L] $TEST DATA STARTING FPOM “RHKC’
18, 118, REGISTERS TO BF COMPARED
18 sRETURN TO 18 ON FRROP
2s sPETURN T0 28 ON NO ERPROR
181 ERROR 15 tGIVING A PACK ACKNOWLENGE
RTS pC sCAUSFD AN FRROR
sPACK ACKNOWLFDGE SHOULD
tSET VV IN RHDS|
s INTERRUPT SHOULD MAKE
tJIE = @
tNO OTHER REGISTERS SHOULD
tCHANGE
$GOOD DATA GIVES CONTENTS
tOF REGISTER REFORE COMMAND
SsRECEIVED DATA GIVES CONTENTS
tOF REGISTER AFTFR COMMAND
28

JORORVRGSESGAPIRGRERGBRRNNCOERIBNBIOBBABVBEVEVBDRVIGRECRGEBINNNNNS
JSTEST 10 LAST BLOCK TRANSFERED-RHDS1 BITs1#

pe WRITE ONE WORD OF 6512% ON CYLINDER 410, TRACK 18

e e

sto

fN6 4




MAINDEC=11=DFRPV-P
DFRPVB P11

1906
1907
1908
1909
1910
1911
1912
191)
1914
1918
1916
1917
1010
1919
1920
1921
1922
192)
1924
1928
1926
1927
1928
1929
1939
193
1932
1933
1934
1938
1936
1937
1930
1939
1940
1941
1942
1943
1944
1943
1946
1947
1948
1949
1950
1981
1982
1983
1954
1998
1956
19%7
1958
19%¢
1969
1961

(AL ] L
f10402
f10406

LI 1RY )

010420
810424
f16426
010430
P10432
f10434
010436
fl1o440

f1Pe42
a10446
f1O450
010452

2104354
f108460
f10462
P1046)
P10464

210466

o1/4470
f10472

P10474

T10

s00N04
f12706
#2737

rRe73?

0046837
0023354
s0eaes
0106132
011028
000000
200700
065128

orse37
203420
089256
177171717

0064037
nON632
2253
022
1777713

0n2354

8r2332

MACYSY 27(732)

LAST BLOCK

arirae
enpnie

oleoée

27764

227730

032024

fRAssT0

1R=FFR=76 16222 PAGF 37

TRANSFFRFD=PHDS] RPITe1P

1o SFCTOR 21, RY A WRITE HFADER AND DATA COMMAND
je THEN CHFCK ALL RFGISTERS (LAST BLOCK TRANSFFRFD
1o SHOULD RF SFT)

t e THEN READ AROVF RY PFAD DATA 256 WORDS

L AGAIN LBT SHOVULD BE SFT

A CHECK ALL REGISTEPS AND DATA

RXXXZI XTI ZYIY AR TR RS XS S A2 X2 XX X4 R X224 a4 addd Rl dddldddl

TSTiAr RCOPF

MoV ¢STACK, SP
rov $10,88TSTNM
JSR PC,0eCLNISK

sRESFT STACK
tSAVE TEST NUMBER

$SET R1=RHCS1, R2=FHCX2
tRI=RHDSE:, P4=-RHFPR]
tGIVF RHety INITIALTZE
sSETUP UNIT NUBER

sFPILL WRITF FROM BUFFEP WITH HEADFR

JSP RA,0¢FLHEAD
WRE ROV

S

10632
<10,0400>1¢21,>

L

e

€26,0200P>1<18,040>!<21,>

$SAVE HFADFP DATA IN WRFPOM
sLOCATION WHERE SAVED
§NUMBER OF WORDS SAVED
sFIRST DATA WORD
¢ SECOND DATA WORD
s THIRD DATA WORD
sFOURTH DATA WORD
pFIFTH DATA WORD

sFILL READ INTO RUFFER WITH ALL ONES

JSR RO, 8eCLARFA
REINTO

256

-1

sCLEAR 256 WORDS, FROM REINTO
$STARTING FRPOM REINTO

1256 WORDS

SFILL WITH e}

sWRITF HEADER AND DATA T8 LOADED

JSR RO, ASRUN sSETUP TO RUN FOR DATA COMMAND
410, stCYLINDER 413,
+BYTE 21, 1SECTOR 21.
+BYTE 18, t TRACK 18,
Y §WORD COUNT (DATA)=mie
14 HEADER WORDS
WRFROV tBUS ADDRESS
1STARTING ADDRESS OF DATA
sBUFFFR ® WRFROM
) 300 NOT INKIBIT BUS ADDRESS INCREMENT
FMT22 116 RITS PEP WORD FORMAT
$1DO NOT INHIBIT ECC CORRECTION
sNO NOT INHIBIT HEADER COMPARF
WRPI1FOR $GET READY TO0 DO A MRIFOR

tWRITF HEADFR AND DATA WITH 62 IN RHCS)

§NOW SAVE REGISTERS FOR COMPARISON AFTER WRITE

SEQ f06S



MAINDEC=11«DERPYV=R
DFRPYVR P11 T10
1902
1963 010476 AT4NAYTY
1968 10502 GAO02164
196 AMMPSA4 OA44ETH
1960
1367 10506 M0PO22
1901
1969
1970 108100 424737
1971
1972 10514 013777
1973
1974
19758
1976
1977
197e@
1979 #10522 #13746
19 010526 AS52716
19981
1982 21045372 @12677
198)
1964
1988
1906
1987 010536 134420
1988 010547 Pp2214
199 214542 MR2002
1990 10544 POATH
1991 /109546 PCR4TO4
1992
1993
1994
1995 @A1085%5" 0A040)7
1996 010584 MO2164
1997 010556 @F0U000
1008 ©G10560 004037
1999 010564 022166
274¢ Q1AS66 MN2366
2001
2002 010574 09340137
2003 QP10ST8 002214
2004
2405 0178576 AOV0N1
2006 (*1o600 090001
2707 A1P602 ARA2000
2008
2009 Q10604 0407
2010 010610 MO2204
2011
2012 PI10612 000001
2013 QA10614 Q00001
2014 10616 @R0001
2018 *10620 £046)37
2016 @10624 002176
2017 M10626 O0O0A00

MACYIL 27C73D)
LAST RLOCK TRANSFEPED-RHDS] KITel

fl022¢

8312140

fR4472

fRr2332
A1

171434

f27762

927762

930732

930732

027762

171436

{R=FFReTs (6222

Jse
wHWC
SAVFKF

19,

JSP

MOV

mov
RIS

MOV

PAGE IR

FC,d8SAVFF

PC,R8CHECKT

@sPPAVFC,ARPVFEC

8swRIFOR,=(SP)
8GO!1E, (SP)

(SP)+,MRHCS!

$TIME 1S NOT CRITICAL

WAT
RHDS1
LAT
2500,
2500,

:SAVF RFGISTFRS

$PHaC IS THF FIPST PEGISTFR SAVED
$STARTING ADDRFS OF wHFOF

$THF REGISTFRS APF SAVED

§{NUMHFR OF PFGISTFRS

$SAVED = 18,

sCHFCK DVA,RDY,MOL,NPPP,NPY,VV

$SET PPP4 VFCTOR ADDRFSS

$1TO *TIVEL? 1IF P«CLOCK TS PRFSENT

tDR TO °TIMF2’ 1IF P«CLOCK 1S NOT PRFESFNT
1°TIVE® WILL ONLY SAVF

tCUMRFNT CY! INDFR ANDDRESS

I AND LOOY AMEAD KFGISTEPRS

1GET READY TO MOVE COMMAND

sGET READY TO SFT GO AND

tENABLE INTFRRUPT

1GO WITH

162 IN RHCSt FNR A4RITE HEANFR AND DATA
sWITH INTERRUPT FNARLED

3WAIT FOR LRT RIT TO SET

tWAIT FOR RHNS] RFGISTER

tWAIT FOR LRT BIT IN RHDS1 REGISTEP
sALLOW 295000 MICRO SECONDS

sLAT MUST SET BFETWEFN

170 AND 5000@ MICRO SFCONDS

gNOW CHANGE SAVFD REGISTERS TO FXPECTFD VALUE

JSR
PHWC
e
JSP
RHBA

RO, 83FILLRE

RO,PsFILLRFE

WRFPOMecCSe2>

JSR
RHDS1

1
1
187

JSR
RHCA

BITA
JSFR
PHDST

RA, ASCHREG

RO, 08CHREG

RO,08FILLPE

$MOV @ INTO SAVED RHWC
$SAVFD REGISTFR TO CHAMNGF
sDATA
$MOV WRFROMs<Se#2> INTN SAVED RMAR
$ SAVED REGISTER TO CHANGE
tDATA

sCHANGE BITS IN SAVED REGISTEP
sCHANGE RHDSi REGISTFR

3! BIT/BITS TC RE CHANGED
sNEW VALUE OF LAT IS 1|
tCHANGE LAT BIT

tCHANGE BITS IN SAVEPN REGISTEPR
$CHANGE RHCA REGISTHFR

$1 BIT/RITS YO Rt CHANGED
sNEW VALUE OF BITO IS 1§
$CHANGE BIT? BIT

1MOV @ INTO SAVFD RHDST
$SAVED REGISTER TO CHANGE
tDATA

SEQC *066




MATNDEC=11=-DERPV-B
DERPVA, P11

2018
2019
2220
2021
2022
202}
2024
2028
2026
2027
2028
2029
2030
2039
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
204)
2044
2048
2046
2047
20m48
2049
2150
2051
2052
209%)
2054
2053
2056
20%7
2058
2059
2060
2061
2062
2063
2064
206%
2066
2067
2068
2069
2070
207}
2072
2073

210630

f10634
2106136
fr1e640
A1A642
P10644

P10646
#190650

210652
210632

PI1A6SE
#10662
210664
010666
f10670
210674
010676
fLaT700

f10702
10706
e10710
010711
16712
210714

f18716
210720

T1O

0r4217

004476
fr2242
f00021
210646
10652

104043
fR0207

204737

904037
f82354
seadeeo1
06312%
004037
902356
00400
0A0FrOM

0040137
000632
025
222
177409
003420

L L L
810000

MACY11 27(732)

231040

a3enée

027704

27730

f32024

{ReFFB=76 16:22 PAGF 39
LAST BLOCK TRANSFERED«RHDSY] BITsio

a8

+BYTE
+BYTE

tCOMPARF ALL REGISTFRS

JSR Re, 9sCOMREG tCOMPARF SAVED RFEGISTERS WITH
sPRESFNT VALUF

SAVERF 1GOOD DATA SAVED IN ‘SAVERF®

wC $TEST DATA STARTING FROM °PHWC’

17, $17, REGISTERS TO AE COMPARED

1s tRFTURN TO 18 ON FRROR

2s sRETURN TO 28 ON NO ERROR

FRROP 45 tWRITING ON THE LAST BLOCK

RTS pC $1IE, CYLINDER 410, SECTOR 21
s TRACK 18 CAUSED
1 IMPROPFR RFGISTFR CHANGF
1GOOD DATA GIVES WHAT
§ SHOULD BF THERF
sRECEIVED DATA GIVES WHAT
tWAS THFRE AFTER WRITE
$ON LAST BLOCK

tNOW A READ DATA WILL RF DONE ON SAME CYLINDER, SECTOR
t TRACK
1CLEARP EPRORS

JSR PC,8sCLDISK $SET Ri-RHCSt, R2=RHCS2
$RI=RHDS1, R4=PHER]
sGIVE RHe11 INITIALIZF

$SETUP (UNIT NUBER

sFILL WRITE FROM RUFFER WITH EXPECTED DATA

JSR RP,88FLHEAD 1SAVE HEADER DATA IN WRFROM

WRFROM sLOCATION WHERE SAVED

1 stNUMBRER OF WORDS SAVED

€26,92000>1<C10 040> <21 ,> sFIRST DATA WORD
JSR RO, 849CLAREA tCLEAR 256, WORDS, FROM WRFROM¢2
WRFROM+2 $STARTING FROM WRFROMe¢2

256, 1256, WORDS

0 sFILL WITH @

sPEAD COMMAND IS LOADED

JSP RO, 88RUN $SETUP TO RUN FOR DATA COMMAND
410, sCYLINDER 410,
21, ¢+SECTOR 23,
18, sTRACK 18,
«2%6, s WORD COUNT s 256,
RFINTO $BUS ADDRESS
ISTARTING ADDRESS OF DATA
sBUFFFR = REINTO
] :D0 NOT INHIRIT BUS ADDRESS INCREMENT
FMT22 116 BTITS PER WORD FORVAT

$D0O NOT INHIBIT ECC CORRECTION

SEQ mee?




MAINDEC=11DERPV=R
OFRPVR, P11

2074
2078
2076
2077
27478
2@79
2080
2081
2002
20813
2004
20PS
2006
2087
2088
2089
2090
2791
2092
2093
2094
209S
2096
2097
2098
2099
2100
2101
2192
2103
2104
2108
2106
21¢7
21008
2109
2110
211t
2112
2113
2114
2115
2116
2117
2138
2119
2124
2121
2122
2123
2124
2125
2126
2127
2128
2129

10722

210724
10730
18732

f10734
210736

210742

f1ATIS2
014754

f1e760

10764
"10766
fa10770
o772
f14774

f1arré
911002
f11004
011006
211012
311014

L1IM16
211022

911024
0110426
211230

011032
11036

f11040
011042

T10

PPr2334

704037
f02164
f"P4476

PReA22
004737

f13777

#13746
252716

212677

104420
AR2172
000200
AP161 &
on1SA2

APea37
902164
f086AR
P24037
002166
804420

aN4eN37
202214

00001
fO0201
on2300

0n4n3?7
002204

rooen1
Moot

MACY1Y 27(732)

LAST RLOCK

03R22¢

830140

704472

#R2334
00101

171206

027762

27762

30732

e3n7132

17121e

18«FER=76 16122 PAGF 40
TRANSFERED=PHDS] HITs10

READAT

¢+DO NCGT TINHIRIT HFADEP COMPAPRF
$GET READY TO DN A READRT

SRFAD DATA WITH 70 IN PHTSH

$SAVFE PFGISTERS FOR COMPARISON AFTER RFAD DATA

JSP RO, 08 SAVEF

RHWC

SAVFRF

18,

JSR PC,08CHECKT

wov OSRPAVFEC, ORPVEC
Moy AePEADAT,~(SP)
BIS 8GO IF,(SP)

MOV (SP)e¢,BRHNCSY

$TIME 18 NOT CRITICAL

WAT
RHCS1
RDY
908,
834,

s SAVE RFGISTFRS

$RHWC 18 THF FIRST REGCISTFR SAVED
1STARTING ADORES OF WHERE

sTHF REGISTERS ARF SAVED

sNUMBRFR OF REGISTERS

1SAVED = 18,

$ChFCK DVA,RDY,¥OL,DPR,DRY, VYV

$SET PPA4 VETTOR ADDRESS

$TO °TIMEL’ IF P=-CLOCK IS PRESENT

$OR TO “TIMF2° IF P-CLOCK IS NOT PRESFNT
$°TIME’ WILL ONLY SAVFE

sCURRFNT CYLINOFR ADDPRESS

$AND LOOK AHEAD REGISTERS

tCET READY TN MOVE COMMAND
$1GET READY TO SET GO AND
§FNABLE INTERRUPT

1GO WITNH

17¢ IN RHCS1 FOR RFAD DATA
tWITH INTERRUPT FNABLED

SWAIT FOR RDY BIT TO SET

SWAIT FOR RHCS1 REGISTER

sWAIT FOR RDY BIT IN RHCS! REGISTER
$ALLOW 908@ MICPO SECONDS

$RDY MUST SET BETWEEN

1740 AND 17420 MICRO SECONDS

§NOW CHANGF SAVED REGISTERS T0O EXPECTED VALUE

JSR RA,08FILLRE
RUWC

?

JSR RA,A8FILLRE
RHBA
REINTO+<256,02>

JSF RA, 8eCHREG
RHDSB1

!

1

LAT

JSR RO, 83CHREG
RHCA

tMOV @ INTO SAVED RHWC
$SAVED REGISTER TO CHANGE
$DATA
3MOV REINTO0¢<256,.82> INTO SAVFD RHBA
1SAVED REGISTFER TO CHANGE
1DATA

sCHANGFE BITS IN SAVED REGISTER
$CHANGE RHDSi REGISTER

11 BIT/BITS TO BE CHANGED
tNEW VALUE OF LBAT IS 1
sCHANGE LAT BIT

jCHANGE BITS IN SAVED PEGISTER
3CHANGE RHCA REGISTER

311 BIT/RITS TO RE CHANGFD
tNEW VALUE OF BIT® IS §

SEQ

fo68



MAINDFC=11-DERPV=D MACY11 27(732) 1R«FER=7# 16222 PAGF 41 SEQ 0069
ODERPVR P11 Ti0 LAST PRLOCK TRANSFERFODeRHDS] RIT®#1P
2130 011044 MOoOOO! BITH sCHANGF BITA AIT
2131 #11046 02EN3T 027762 JSPp RO, 2 FILLPE tMOV O INTO SAVFD RMDST
2132 ®11052 002176 RHDST s SAVFD PFGISTFR TO CHANGE
2133 0110%4 0APONOH o $DATA
2134
2138 sCOMPARERF ALY RFGISTEFRS
2136
2137 #11P56 ROE4O)IT 031040 JSH RO, AeCOMREG sCOMPARF SAVED PEGISTERS WITH
2138 tPRFSFNT VALUF
2119 011062 MO4476 SAVERF $GOOD DATA SAVED TN °SAVERE’
2140 711064 0PP2242 we tTEST DATA STARTING FROM °PHWC®
2141 011066 009022 13, s1R, PEGISTFRS TO BE COMPAPFD
2142 M1070 011074 s tRETURPN TN 38 ON ERROR
2143 11072 011100 4s $RETURN TO 48 ON NO ERROR
2144
2145 211074 104048 3s: ERROP 43 $RFADING ON LAST BLNOCK 1E,
2146 f11076 P00207 RTS pC sCYLINDER 10, SECTOP 21, TRACK 189
2147 sCAUSED AN FRPROP
2148 1GOND DATA GIVES WHAT SHOULD
2149 $RE THERF
2150 tRECEIVFD DATA GIVES WHAT
2151 tWAS THEPE AFTER READ
2152 tFROM LAST ALOCK
2153 $READ DATA WILL BF COMPARFD
2154 011100 43:
2155
2156 011100 MO4A03T MI2070 JSP RA,88COMPAP sCOMPARE TW0 BLOCKS OF MEMOPY
2157 M11104 002334 WRFROM 1 GOOD DATA STARTS FROM NRFROM
2158 011106 APIL20 REINTO $TEST DATA STARTS FROM REINTO
2159 P11110 #OA40P 256, 1256, WORDS TO RE COMPARED
2160 011112 M11116 58 $RETURN TO S8 ON ERROR
2161 A11114 011122 68 sPETURN TO 68 ON NO ERROR
2162
2163
2164 A11116 184046 581 ERROP 46 $OATA READ FROM
2165 011120 300207 PTS pC tLAST BLOCK IN ERROR
2166
2167 011122 682
2168
2169
2170
2171
2172 Y Y Y Y Y Y Y XYY Y Y YA Y Y RN YN SR YY Y Y XYY Y Y XYY YYYY YT T YL R Y YT PT 2 YL 2
2173 $eTEST 11 SEAPCH COMMAND
2174
2178 A THE SFARCH COMMAND WILL BE DONE ON CYLINDER @
2176 18 THAT IS STPRTING WITH A RECALISBRATE
2117 1 e THEN HFADER AND DATA WILL BF WRITTEN FOR SECTOR @ AND 1
2178 e ALL REGISTERS WILL BE CHECKED
2179 1 A SFARCH COMMAND WILL BE GIVEN FOR SECTOR ®
2189 1o ON INTERRUPY SECTOR | HEADER AND DATA WILL BE READ
2181 s e TIME WILL BE CRITICAL AS THE TIME TAKFN TO DO THE
21R2 3 e READ 1S THF ONLY INDICATOR THAT THE HEADS WERE ON
2183 e SECTOP @ AT INTERRUPT TIMF, TIME ALLOWED IS MAXIMUM
21864 te OF 1509 MICRO SECONDS
21RS 3 THFN ALL RFGISTERS ARE CHECKED AND DATA READ




MAINDEC=11=NERPV=-B
DEPPVE P11

2186
2187
218¢
2189
2199
2191
2192
2193
2194
219%
2196
2197
2198
2199
2200
22/
2202
2201
2204
2708
2206
27207
220R
2209
2210
22119
2212
22113
2214
2215
2216
2217
2218
2219
227@
2221
2222
2223
27224
2229
2226
2227
2220
2229
2723
2231
2232
2233
27234
223%
2236
2237
22308
2239
2240
2241

a11122
n11124
ar1t113a

11136

011142

11146

11154
f11160@

f11164

o11170
211172
f11174
f11176
f11200

f11202

f11206
811212
011214
11216
n11220
11222
#11224

011226
11232
11234
011236

T

*P0004
f12706
127N

004737

004737

®*13777

#13746
852716

12677

1904420
fA2214
fRO20A
012740
12737

994737

0040137
fO2354
00RPA4
fl1ee20
fneaen
oneden
fA0N0A

0n403?
002364
000400
enddee

MACY1Y 27(732)
SFARCK COMMAND

AALAMP
0NNAL] MALaTP

fint e

#R44T72 171004

702314
ro010Y

171002

@Ion6a

827704

#2773

{R=FER=706 16122 PAGE 42

I€ CHECKFD

TSTI1

SCOPE

“Ov OSTACK, SP
MoV $11,00TSTNM
JSP PC,AsCLDISK

IGET HEADS TO CYLINDFR @

JSP PC,08CHFCKT
mov PSRP4VEC,BPPVEC
Mnv BSRECALI,~(SP)
RIS sGO!TE, (SP)
MOy (SP)+,8RHCS]
WAT

RHDS1

ROY

SePe,

5599,

JSR PC,8eCLDISK

:FILL WPITF FROV BUFFER

JSR RA,88FLHEAD
WRFROM

4

10000

@

)

0

sFILL WPITE FROM RUFFER

JSR RO,0eCLAREA
WRFROMe1 0

256,

f

SRESET STACY
$SAVE TFST NUMBEPR

$SET P1=PHCS1, R2=RHCS?
tRI=RHDS1, P4=RHER}
$GIVE RHell INITIALIJIZF
;SETUP UNIT NUREPR

sCHFCK DVA,PDY,“OL,NPR,NRY, VY

$SET RPAA4 VECTOR ADDRFSS

$TO °TIVF1® ]F PeCLOCK TS PRESENT

$0R TO “TIMF2® IF P=-CLOCK IS NOT PRESENT
P°TIMF® WILL ONLY SAVF

sCURRFNT CYI INDFR ADDRFSS

1 AND LOOK AHEAD REGISTERS

$GET READY TO MNVE COMMAND
sGET RPEADY TO SET GO AND
$ENABLE INTERRUPT

3GO WITH

16 IN RHCSY1 FOP RECALIBRATF
sWITH INTERRUPT ENABLED

¢WALIT FOR RDY BIT TO SET

tWAIT FOR RHDS! REGISTER

sWAIT FOR RDY BIT IN RHDS1 REGISTER
sALLOW 56806 MICRO SECONDS

tRDY MUST SFT BETWEEN

310 AND 111994 MICRO SECONDS

$SET P1=-RHCS!1, R2=-RHCS2
$1RI-RHDS1, R4=-RHER}
$sGIVE RH=11 INITTALIZE
$SETUP UNIT NUBER

WITH HEADER

$SAVE HEADER DATA IN WRFROM
$LOCATION WHERE SAVED
§NUMBER OF WORDS SAVED
sFIRST DATA WORD

s SECOND DATA WORD

tTHIRD DATA WORD

tFOURTH DATA WORD

WITH DATA

tCLEAR 256, WORDS, FROM WRFROMe+10
$STARTING FROM WRFROMe+t®

1256, WORDS

tFILL WITH @

SEQ mo7o



MAINDFCe1 {1 =DERPV=A
DFRPVR P11

2242
274)
2244
2245
2746
2247
2248
2249
2250
2251
2292
2253
2254
2288
27254
2297
225R
2259
2260
2261
2262
2263
2264
2268
2266
2267
2768
2269
227¢
2?2711
2272
2273
22174
2215
27276
2217
2718
2279
2200
22901
2282
2283
2204
2205
2206
2287
2248
2289
2299
2291
2292
229}
2294
229%
2296
2297

711240
f11244
f11246
f11250
11232
f1125¢
211256

11260
11264
11266
f11270

211272
211276
11300
011302

211304
at1lge
211312
f11313
f11314
211316

11320
211322

11324

711326

11332

f11334

111336

2111340

11344

T

LT IR Y
LR Y
L] 1)
10000
PP0AAY
fARPAD
rPO00D

04037
aR3IITA
Nrannde
fRANSY

f0403)7
0P3420
020404
"20317

UL TR
Ppl000e
09
fo0
177364
fn235¢

AR0004
P1APG

802332

Po4017

PR2164

04476

000022

024737

f1377

MACY11 27(7132)
SEARCH COMMAND

n27784

#2773¢

#27730

nI202¢

930220

fle140

204472

170606

10«FER=76 16:22 PAGF 43

+RYTE
+RYTE

tFILL WRITF FROM RUFFFR WITH NEXT SFUTOR MEADFP

JSR PA,88FLHEAD §SAVF HFADER DATA IN WRFROVe<26M,22>
WRFPOV4C267 07> sLOCATION WHERE SAVED

4 INUVBFR OF WORDS SAVED

14000 tFIPST DATA WORD

1 $ SECOND DATA WORD

Ly $THIRD DATA WORD

& sFOURTH DATA wORD

sFILL WRITE FROM RUFFFR WITH MEXT SFCTOR DATA
JSR R?,00CLAREA jCLFAR 4 WOPDS, FROM WRFROMe<264,02>

WRFROV+<264,82> :STARTING FROVM WRFPOMe<264,22>
4 14 WORDSN
1 sFILL WITH 1

tCLFAR PFAD INTO RUFFFR WITH DAT) OTHFR THAN EXPECTFD DATA

Jse RA,8sCLARFA tCLEAR 267, WORDS, FROM REINTO
REINTO ISTARTING FRNM REINTO

260, 12608, WORDS

377 ¢FILL WITH 377

tTHF WRITF HEADFR AND DATA WIIL BF LOADFD

JSR RV, QORUN 1SETUP TO RUN FOR DATA COMMAND
@ sCYLINDER @
e tSECTOR @
a t TRACK O
=264 ,-4 1WORD COUNT (DATA)S264,¢
14 HEAOFR WORDS
WRFROM tBUS ADDRESS
tSTARTING ADDRESS OF DATA
sBUFFER = WRFROM
0 sDO NOT INHIBIT BUS ADDRESS INCREMENT
F™T22 116 BITS PERP WORD FORMAT

§DO NOT INHIBIT ECC CORRECTION
300 NOT INHIBIT HEADER COMPARE

WRIFOP $GET READY TO DO A WRIFOR
JWRITEF HEADER AND DATA WITH 62 IN RHCS1

1 SAVE PEGISTERS FOR COMPARISON AFTER WRITE HEADER AND DATA

JSR RA,08SAVER $SAVE REGISTERS
RHWC §RHWC IS THE FIRST REGISTER SAVED
SAVFRE tSTARTING ADDPES OF WHERE
t THE REGISTFRS ARE SAVED
1R, tNUMBFR OF REGISTERS
’SAVED | ‘.o
JSR PC,8sCHECKT $CHECK DVA,RDY,MOL,DPR,DRY,VY
MOV GIRPLVFC,OFRPVEC 3SET RPA4 VCTCTOR ADDRESS

1TO *TIMEY® IF P-CLOCK 18 PRESENT

SEC P07}



MAINDEC=11=NERPV-B
DERPVR P11

2798
2299
2300
231
2302
2IM3
2304
2308
2306
2337
2308
2309
2310
2311
2312
2313}
2114
2318
2316
237
rRRY
2319
2320
2321
2329
2323
2324
2125
2326
2327
2329
23129
2130
231
231132
2131}
2334
2335
23136
2137
233
23139
2340
2341
2342
234}
2344
2348
2346
2347
2348
2349
2150
2351
2152
2353

A1113%2
f113%6

11362

A11366
137

"1372
11374
f11376
f11400
611402

211404
fl1410
011414
11429

711422
f142¢
*11430
f11434

11436
A11442
A11446

a11450
f11482
f11436
Al11462

211464

211464
211470
f11472
f11474
f1500
a11%502
fL1504
011510
011512

™

13746
rS27216

f126177

104422
on2172
oAR200
ARL1614
fo1507

f13746
#s2716
211637
n22600

2a14RS
ft1003)
10137
1724021

12746
n1163)7
922608

f0140S
"n1a%3?
r10337
12406)

4037
fd2164¢
L2 LT
Pnens7
202166
onl34e0d
294037
022176
000402

MACYIT! 27(7)32)
SFARCH COMMAND

82332
AreL01

170604

202332
acq10]
rP1124

/1126
004464

fal1esee
nos124

or1126
8n446d

227762

027762

"27762

JReFFReT6 16222 PAGF 44

6782

69g

1NP TN °TIME2® TF P«CLOCK IS NOT PRESENT
$°TIMF® WILL ONLY SAVF

tCURRFNT CYLINDFR ADDRESS

1 AND 1LLOOK AHEAD REGISTERS

MOV ASWRIFOR,=(SP) 3GET PEADY TO MOVE COMMAND

BIS $GOLIE, (SP) $GET RFADY TO SET GO AND
sFNABLE INTFRRUPT

MOV (SP)e,0PHCSI $1GO WITH

162 IN RHCSY1 FOR WRITE HEADER AND DATA
fWITH INTFRRUPT ENABLFD

MOV ORt, RO $SAVE RHCS1 DURING ABOVF OPFRATIOM

uov 8R3I,RY $SAVE RHDS] ODURING ABOVE OPERATION

$ONF RFVOLUTION®1667@ MICRO SEC, ONFE SECTOR = 760 MICRO SFC

WAT tsWAIT FOR RDY BIT TO SET

RHCS1 $WMAIT FOR RHCSY RFEGISTER

PDY $WAIT FOR RDY BIT IN RHCS1 REGISTER
ene, tALLOW 9080 MICRO SECONDS

039, tRDY MUST SET BETWEFN

1690 AND 17470 MICRO SECONDS
sCOMPARE CONTENTS OF PHCS! AND RHDS] ALRFADY SAVED IN
$R@ AND RS IMMEDIATELY AFTER GO

MOV OSwRIFOR,«(SP) 3SAVE COMMAND

BIS OIFIDVAIGO, (SP) 3 INCLUDF IEIDVA!GH

MOV (SP),088GDDAT $ SAVE FOR PRINTOUT

Cup (SP)e,RA tDURING ABOVE OPERATINN ONLY TEIDVAIGO
§AND COMMAND SHOULD BE SET

aro 67s tARRANCH IF GOOD

voy RA,008RNDAT 1BAD DATA

MOV R1,00REGADR IFAILING REGISTER RHCS1

FRROR 2! $DURING ABOVF OPERATION ONLY
sCOMMAND AND IE!DVAIGO SHOULD RE SET

MOV SMOLIDPPIVV,=(SP) s SAVE BITS SET DURING OPERATION IN RHDS1

MOV (SP),838GDDAT tSAVE FOR PRINTOUT

cup (SP)+,RS tDURING ABOVE OPFRATION ONLY MOLIDPRIVYV
$ SHOULD BF SET

REQ 69s $BRANCH IF GOOD

uov PS,8¢8RDDAT t8BAD DATA

MOV R3,0REGADR tFAILING REGISTER RHDS1

ERROR 83 sOURING ABOVE OPERATION ONLY

sMOLIDPRIVY SHOULD BE SET

$NOW CHANGFE SAVE RFGISTERS TO EXPECTED VALUES

JSR RP,8pFILLRE sMOV @ INTO SAVED RHWC

RHWC $ SAVED REGISTER TO CHANGE

@ §DATA

JSR PA,88FILLRE tMOV WRFROM+<26R_.82> INTO SAVFED RHBA
PHEA tSAVED REGISTER TO CHANGE
WRFROMe+c260 02> sDATA

JSR RA,0eFILLRE tMOV 2 INTO SAVED RHDST

RHDST tSAVED REGISTER TO CHANGE

2 tDATA

SEQ #P72



SAIRDEC1 | «OFRPYV-B

STROVR,Pi T

29%4
23%%
2758
2187
238R
2359
2360
23614
2362
2361
2164
2368
2366
2367
23618
2369
2374
23N
2372
231
23174
2375
23176
23117
2378
2379
23R0
21381
2382
2318)
2394
23185
21386
23187
23188
2389
239¢
23191
2392
23193
2394
21398
2396
21397
23948
2399
2400
2401
2402
2403
2404
2405
2406
2407
2409
2409

o11514

r11520
11522
11524
P11526
11530

11532
211534

f11536

*11536

A11542
011546
211530
11591
11552
011554

P11556
113560

#11562

211564
at1s7e

"

LLLLER

f04476
M2242
00922
f11532
11536

104027
0nP227

CUT RN

onendyy
L
Aax
L
177770
onl3420

L LT
fl4000

002322

0040Y7
an2164

BACYL! 27(73D)
SEARCH COVMAND

0Y1P40

NIFA6H

832024

030220

1ReFER=TH

281

«RYTE
+AYTE

16122 PAGF 45

INOW COMPAPRYF BFEGISTERS REFOFF WwRITF HFADER AND DATA
¢twITH FFGISTERS AFTFR CNOMMAND

JSP R, 88COMPEG

SAVERF
wC

‘..
1s

28

¢t RPOR 27
RTS pC

$tCOMPARF SAVFD REGISTEPS WlTH
tPRFSFNT VALUE

$GOOD DATA SAVED IN “SAVERF®
$TEST DATA STARTING FROW °“pMuC’
110, PEGISTFRS TO BE COMPARED
tRETURN TO 18 ON FRROW

tRFTUFN TO 2¢ ON NO ERROR

$WRITF HEADFR AND DATA
tCANSFD IMPROPER REGISTFP
sCHANGE

1 GOON DATA GIVES WHAT SHOULD
tRE THERE

tRECEIVED DATA GIVES WHAT
tWAS THERF AFTFR COMMAND

tNOW A SEARCH COMMAND WILL BE GIVEN

tBUT REFORE THAT ALL POSSIBLE REGISTFRS

sWILL BE FILLED FOR THE READ HEADER AND DATA SECTOR ¢
$AS THERE wWILL NOT RE MUCH TIMF RETWEEN THE
$COMPLETION OF THE SEARCH AND THE SECTOR 1 COMING,

sFILL FOR THFE READ KEADER AND DATA COMMAND WHICH WILL NOT
sRE EXFCUTED TILL AFTFP THF SFAPCH

$THE SEARCH WILL ONIY LEAVF RHCSt{ AND RHWDST

$CHANGED ALL THE REST wILL RE UNCHANGED

JSR PC,08CLDISK

JSR ROA,8¢RUN
»

(]

e

-9,

REINTO

L]
FCI!FMT22

SFRCH

$SET R1<RHCS1, R2-RHCS2
$RI=RHDS1, R4=RHERI}
$GIVE RH=1] INITIALIZE
sSFTUP UNIT NUBER

tSETUP TO RUN FOR DATA COMMAND

sCYLINDER @

1SECTOR @

1 TRACK @

1 WORD COUNT = 8,

tRUS ADDRESS

tSTARTING ADDRESS OF DATA

sRUFFER = REINTO

tDO NOT INHIBIT BUS ADDRESS INCREMENT
116 BITS PER WORD FORMAT

t INHINIYT ECC CORRECTION

1DO NOT INHIBIT HEADER COMPARE

sGET READY TO DO A SERCH

tSEARCH WITH 3@ IN RHCS1H

$SAVE RFGISTERS FOR COMPARISON NOT AFTER THF
$ SEARCH COMMAND BUT AFTER THE READ HEADER AND DATA

JSR RO, MeSAVEP
RHWC

$SAVE RFGISTERS
$RHWC IS THE FIRST REGISTER SAVFD

o mARALA 1 . - A A SO .| AR

SEQ #07)




MAINUFCe=11-DERPV=-B
DEPPVYA, P11

2410
2411
2812
2411
2414
241%
2416
2417
2110
2419
2420
2421
21422
242
2424
2425
2426
2427
2428
2429
2430
2431
2132
2403
2034
2435
2436
240
2438
2439
2442
2441
2442
294)
2444
2445
2146
244
2448
2449
2150
23151
2452
248
2454
2158
2456
2457
24%8
2459
2465
2401
2462
246)
2464
2468

11872

11874

n1157¢
011602
f11606
011612

#11620
f11626

011632
11636

011642

f1646
f11650
11652
116354
A11656

f11660

311666

211674

11702

11710
11712
fL714

L |
COT LR L)

*00n22

813746
"52716
012617
12737

12777
24737

#13746
252716
#12677

104420
02214
#0200
fe1614
AR1SA7

n12767

213777

137177

0137177

104420
92172
000200

MACY11 27(732)
SEARCH COMMAND

#P2336
PRl 01
074626
eornnt

fl11660
Pi0140

002322
aPN101

170324

004634

0n4e472

P04626

LI R Y]

170332

166110

178302

1790236

170262

1ReFFR=76 16:27 PAGE 46

781

SAVERF

12,

1 STARTING ADDRES OF WHERE
1t THF REGISTFRS ARFE SAVFED
tNUMBER OF REGISTFERS
1SAVED = 18,

gNOw SAVE VALUFS FOR PHCS! AND PHDST WHICH

tWILL CHANGE AFTER THF
MOV BeREFOR,~(SP)
BIS sIELGO,(SP)
MOV (SPle,PoTVPO
MOV 21,08THPS

SEARCH

$SAVE READ HFEADFR AND DATA

st INTERRUPT FNAALE AND GO

tSAVE IN RA FOR H®HCS!

$SAVE THFACK @ SFCTOR 1 FOR PHDST

$ THE INTERRUPT VECTOR STILL BE SET T0 GO Y0 28

sAFTER THE SEARCH

Moy 978,8PPVEC
JSR PC,88CHFCKT
MOV ®3SERCH,=(SP)
BIS 0GOL1F, (SP)
mov (SP)¢,0RHCS)

tSFT INTFRPUPT VFCTNOR TO 2%

$GFT READY TO MOVE COMMAND
$CET RPEADY TO SET GN AND
sENABLE INTEPRUPT

1GO WITH

SWITH INTERRUPT ENABLFD

§TIME 1S NOT CRITICAL THIS ONLY WAITS FOR SEARCH COMPLETION

WAT
RHDS1
DRY
908,
039,

MOV ’0,PS

MOV A8 TMPS, ARHDST

Mov A¢RPAVEC, SRPVEC

MOV RETMPA, ARNHCS]

$WAIT FPOR DPY BIT TO SET

IWAIT FOR RHDS] PEGISTER

$WAIT FOR DRY BIT IN RHDS! REGISTEPR
sALLOW 908R9 NICRO SECONDS

$ORY MUST SET BETWEFN

3690 AND 17470 MICRO SECONDS

tSET PROSESSOR STATUS TO
$PRTORITY @ IN CASE IT WAS

$TAKEN OUT OF WAT ROUTINE

sBEFORE RTI

$SET DESIRED SECTOR/TRACK
tREGISTFR TO SECTOR §,TRACK @
3SET RPO4 VECTOR ADDRFSS

$sTO °TIVEL1® IF Pe«CLOCK IS PRESENT
3OR TO °TIME2’ IF P=CLOCK IS NOT PRESENT
1°TIME® WILI ONLY SAVE

sCURRENT CYLINDER ADDPESS

s AND LOOK AMHEAD REGISTERS

sFILL RHCS) WITH READ COMMAND
t TOGETHFR WITH INTERRUPT ENABLE
1 AND GO

$tTIME ALLOWED HERE IS CRITICAL ANY TIME EPROR

$ INDICATES WRONG SFARCH

WAT
RHCS1
RDY

IN THE SFARCH COMMAND

tWAIT FOR RDY BIT TO SET
tWAIT POR RHCS]1 REGISTER
SWAIT FOR RDY BIT IN RHCS)] REGISTEFR

SEQ 0074



MAINDFCe11=«DERPV=B

DFHPVR,

2466
24R)
2468
2469
247
2471
2472
2473
2474
2475
2876
2477
2478
2479
248¢
2481
2482
248)
2484
2463
2406
2497
248K
2489
2490
2491
2492
2493
2494
249S
2496
2497
2498
2499
2500
251
2502
2503
2504
2508
2506
2507
25098
2509
251@
2511
2512
2511
2514
2515
2516
2517
2518
2%19
2520
2521

P11 Tit
"11716 MRA22S
211720 HA00A2
11722 004237
11726 002354
211730 0FPO04
11732 n10000
11734 000001
11736 000000
11740 0AOO0N0
PM1742 00ée)?7
11746 MP2364
211754 000ANS
"11752 000001
11754 0040137
11760 002164
211762 oPoeMR0
11764 004037
11770 002166
11772 0ORI440
11774 004837
812000 MO2172
12002 MO4272
N12004 0040))
A12018 002176
12012 $20002
12014 00407
912020 004476
12022 002242
212024 000022
12026 012032
P12030 612036
212032 104031
12034 000207
12036

12036 0PEPYT7

MACYY' 27(732)
SEARCH COMMAND

027704

"27730

27762

827762

f27762

827762

al1a40

232070

10-FFRe?r 16322 PAGF 47

48

149,
2,

sALIOW 1490 MICRU SFCONDS
tRDY VST SET BETWEEN
11476 AND 15168 MICRD SECONDS

s ARITF FPOY¥ BUFFER WILL BF FILLFD w1TH EXPECTED DATA

JSP PA,88FLHFAD
WRFROM

4

12000

1

¢

(]

JSF RA,#eCLAREA
WRFROVecqe2>

4

1

$SAVE HFANER DATA IN WRFROM

tLOCATION WHERE SAVED

INUMBER OF WORDS SAVED

sFIRST DATA WORD

sSECOND DATA WORD

§THIRD DATA WORD

tFOURTH DATA WORD

tCLFAR 4 WORDS, FROY WRFPOMe<422>
tSTARTING FROM WRFROMe+<402>

14 WORDS

tFILL WITH 1

sCHANGF SAVFD REGISTERS TO EXPECTED VALUFS

JSR PA,ReFILLRE
PHWC

@

JSR RP,00FILLRE
RHBA

REINTOe¢<B , 02>

JSR RO, 0 FILLRE
RHCS)

4272

JSR PG, FILLRE
RHDST

e

tMOV @ INTU SAVED RHMC

tSAVED REGISTER TO CHANGE

tDATA

tMOV RFINTQecB 22> INTO SAVFD RHBA

tSAVED REGISTER TO CTHANGE
1DATA

§MOV 4272 INTO SAVED RHCS)

1SAVED REGISTER TO CHANGE

tOATA

$MOV 2 INTO SAVED RHDSTYT

$SAVED REGISTFR TO CHANGE

tDATA

$COMPARE REGISTFR BFFORE RFAD HFADER AND DATA
SWITH REGISTERS AFTER COMMAND

JSR PR, 08COMRFEG

SAVERE

wC

18,

s

4

ERROR 31
RTS pPC

sCOMPARF SAVED REGISTERS WITH
$PRFSFNT VALUE

$GOOD DATA SAVED IN °*SAVERE’
$TEST DATA STARTING FROV °“RHNC’
118, REGISTERS TO BE COVPARED
sRETURN TO 38 ON ERROR
$RETURN TO 48 ON NO ERROR
$READ HFADER AND DATA CAUSFD
s IMPROPER REGISTFP CHANGE
$GOOD DATA GIVES WHAT SHOULD
$BE THERE

sRECEIVED DATA GIVES WHAT WAS
$ THERE AFTEP COMMAND

§NOW READ INTO BUFFER WILL BE CHECKFD TO SEE

s THE. READ WAS GOCOD

JSR RO,08COMPAR

$COMPARE TWO BLOCKS OF MEMORY

SEQ nO7S



MAINDFC=11=DERPV-D
DERPYS P11

2922
2%2)
2524
2929
2926
2527
2%2¢
2529
2530
2531
2812
2531
2534
2538
2836
28137
253R
2%1319
2540
2941
2542
2543
2544
7545
2544
2547
2548
2549
2559
2551
2552
25513
2554
285S
2556
2557
2558
2559
2560
2561
2562
2563
2564
2965%
2566
2567
2568
2569
2870
25N
2572
2573
2574
2%7S
2976
2%717

212942
f12m44
P12046
a120%0
f120%2

n120%4
#120%6

127060

a12060
12062
f12066

M2074

f12189

#12104

f12112
12116

A12120
f12124

#121130

Ti1

PP2354
f"P3I420
onof1m

#2094
012060

174033
rAC207

fo0n0¢
912706
212737

P0473?7

20471317

2137177

~R40}?
000012

213746
852716

212677

MACY11 27(732)
SFARCH COMMAND

eo1000
f00A012

230060

230140

824472

2310030

722340
an101

176036

L Rl

170046

1R=FFRe7f6 162272 PAGF 48

wOF ROV 16GOOD DATA STARTS FPOM WRFROM
PEINTO $TEST DATA STARTS FROW REINTO
", 1A, WORDS TO AF COMPARED
s tPETUFN TO S§ ON FRROF
68 sRETURN TN 68 ON NO FRRNP
S¢: ERROR 83 tRFAD HEADFR AND DATA
PTS PC ;AFTER A SFARCH CAUSED
tAN ERROR

6s:

Y L P Y Y Y Y Y Y Y Y Y XYY YR Y Y R YYYYYYYYYYYYAYY YA YA Y XYY Y Y T 2 Y Y 2 )
$eTEST 12 SFARCH COMMAND

1o THE ONLY THING NEW IN THIS TEST IS AN IMPLIED SFFK
1o IN A SFARCH COMVAND

g THF HFADS START FROM CYLINDFR 1P BY A SEEK

1 COMMAND THEN A SEARCH SECTOP @ TRACK @ CYLINDER ©
1o IS GIVFN

1o THEN A PFAD COMMAND IS GIVEN FOR

1o CYLINDFR @, TRACK 0, SFECTOR |

1o TIME FOR THE READ IS THE ONLY INDICATOR

1o OF CORRFCT SEARCH

I E YT Y Y YYYYYYYYYIYYYNYYYYYYY YT Y YA Y YR Y XYY YR YA LS YL LAY LY 2 2 )
TST12: SCOPE

MOV sSTACK, SP $RESET STACK
MoV 012,P0TSTNM $SAVE TEST NUMBER
JSPR PC,PeCLDISK 3SET P1=RHCS1, R2=-RHCS2

1RPI=RHDS1, R4-RHERY
sGIVE RHe11 INITIALIZF
$SETUP UNIT NUBFR

$GET THF HEADS TO CYLINDER 10
JSR PC,0eCHECKT tCHECK DVA,ROY,MOL,DPR,DRY, VYV

MOV GSRP4VEC,PRPVEC 3 SET RPO4 VFCTOR ADDRESS
ITO °TIvMEL’ IF P-CLOCK IS PRESENT
JOR TO °TIME2’ IF P=-CLOCK IS NOT PRESENT
3°TIMF® WILL ONLY SAVE
sCURRFNT CYLINDFR ADDRESS
$AND LONY AHEAD RFGISTERS

JSR RO, MISEFKCY s SEEK FOR

10, tCYLINDER (0,

MoV @SsSEECOM,=(SP) 3GET READY TO MOVE COMMAND

RIS eGO!TE, (SP) tGET READY TO SET GO AND
$ENABLE INTERRURT

MOV (SP)e,PRHCSY $1GO WITH

)4 IN RHCS1 FOR SEEK
$WITH INTERRUPT ENABLED

SEQ f076



MAINDFC=11=DERPY=A
DERPYR P11} T12
2578 412134 104420
2579 #1213 002214
2SRO 212140 AN020%
2581 912142 0155¥0
2502 A12144 200P 4D
2%83
2504
2588
2586
2587 at12146 0047TY)Y
2588
2589
2590
2591
2592 0M121852 @040Y)Y
2593 A121%6 @0POA0Q
2594 012160 A0
2578  #12161 200
2556 P12162 177770
2597 012164 PO3422
289
259¢
2600 012166 002000
2601 012170 MAI14000
2602
2603
2604 012172 002322
2608
2606
2607
2600
2609
2610 #12174¢ 004037
2611 @#12200 O22164
2612 012202 0MPO4476
261)
2614 0912204 0900022
261S
2616
2617
2618 #12286 0047137
2619
2620 612212 012777
2621
2622 @12220 004937
262) @12224 000000
2624 012226 900
2628 @12227 200
2626
2627 #1223 P13700
2620
2629 012234 052700
26390 ©12240 012708
2631
2632
2631

MACY11 27(732)
SFARCH COMMAND

?230464

32024

230220

030140
012376 167740

f3ento

8n21322

004301
#1050

1R«FFheT6

+BYTE
«RYTE

+RYTE
«BYTE

16322 PAGF 49

WAT
RHDS1
DRY
Toeae,
)s.,

tWAIT FOR DRY BIT TO SET

sWAIT FOR RHDS) REGISTEFP

$14AIT FOR ORY BIT IN RHDSt REGISTER
JALLOW 700828 VICRO SFCONDS

tDRY VST SFT BETWEEN

16965¢ AND 70354 MICRDO SECONDS

tFILL RFGISTFPS FNOR READ HEADER AND DATA TO BE DONE AFTER SEARCH

JSR PC,88CLDISX

JSR RP, 8RN
f

¢

A

f,

RFINTO

Q
ECIIFMTZ22

SERCH

$SFT R1=«RHCS]1, R2=-RHCS2
1RI=RHDSY1, R4=-RHER]
tGIVE RHet] INITIALIZE
$SETUP UNIT NUBER

tSFTUP TO RUN FOR DATA COMMAND

sCYLINDER @

tSECTOR @

1 TRACK @

tWORD COUNT = 8,

tBUS ADDRESS

§STARTING ADDRESS OF DATA

1AUFFFR = REINTO

$DO NOT INNIBIT AUS ADDRESS INCREMENT
116 BITS PER WORD FORMAT

$ INHIAIT ECC CORRECTION

300 NOT INHIBIT NEADER COMPARE

sGET READY TO DO A SERCH

s SEARCH vITH 3@ IN RHCSH

1SAVE REGISTERS FOR COMPARISON AFTER SEARCH
s AND READ HFADER AND DATA

JSR RO, 0 SAVER
RHWC
SAVERE

s SAVE REGISTERS

tRHWC I8 THE FIRST REGISTER SAVED
$ISTARTING ADODRES OF WMERE

sTHE REGISTERS APE SAVED

S$NUMBER OF REGISTERS

$SAVED & 18,

sNOW GIVE THE SEARCH COMMAND

JSR PC,08CHECKT sCHECK DVA,RDY,MOL,DPR,DRY, VYV
MOY 038,0RPVEC $ INTERRUPY VECTOR SET TO 33
JSP PO, SRCH $SEARCH FOR
0 sCYLINDEFPR @
0 s SECTOR @
o ITRACK o0
MOV OSSFRCH, RO $EXPECTED CONTENTS OF RHCS)
$ IMMEDIATELY AFTER GO
BIS SDVAIRDYIIE!IGO, RO $EXPECTED BITS IN RHCS1
MOV #MOLIDPRIVV,RS EXPECTED BITS IN RNDS}

s IMMEDIATELY AFTER GO

SEQ A9



MAINDEC-11=-DERPV-B
DERPVRA _PY1

2634
261315
26136
26137
2639
26139
26490
2641
2642
264)
2644
2645
2646
2647
2644
2649
2650
2651
2652
2653
2654
2659
2656
2657
265R
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2617
2678
2679
2600
2681
2682
72683
26R 4
2688
2686
2687
2688
2689

"12244
f1225¢

#122%4

012260
#12262
h"12264
012270
212274
A12300
f12306

fl121310

12312
012314
9212316
012322
#12326
f12332
912340

P12342
f12350
912396

212364
212366
212370
612372
f12374

f12376
012404
212412

012420

812426

T12

f13746
2%2716

#12677

f21100
fo141d
11137
810037
10137
212737
104021

260414

821308
Po1412
011337
010%37
e1033)
012737
10406}

813737
2352737
812737

104420
002214
0080200
21%%30
f00043

012737
n12767
013777

8137177

3711

MACY1Y 27(732)
SEARCH COMMAND

fR2322
arn1 0

167712

791126
1124
04464
PP 3Le

01126
an1124
004464
onel4ee

0P2336
000101
(LU

0rd206e
000002
004634

APre472

fn04626

00er036

FPOOAI6

004626
2€4626
264634

P00R36
165364
167356

167532

18«FFR=76 163122

as:

wv
BIS

MOV

Cup
8Fro
MOV
uny
MoV
MOV
FRPOR

Cup
BEQ
Mov
MOV
MOV
MOV
EPROR

MOV
BIS
MOV

PAGF SOP

88SERCH, =(8P)
$GO!IF, (SP)

(SP)e¢, 8RHCSI

B8Ry, PP

18

PR1,888ADDAT
RA,008GNDAT
R1,PSREGADR
0340, R TRAPVEC+2
21

rl

®RI,RS

28

ORI, 008BDDAT
RS,008GDDATY
RI,00RFEGADR
0340,80TRAPVEC2
63

PSREFOR, 80 THPO
*IE!GO,88TMPR
81,00TMPS

1GET PEADY TO MOVE COMMAND
tGFET READY TO SFT GO AND
sFNABLE INTERRUPT
1GO WITH
¢WITH INTFRRUPT ENABLFD
tIS RHCS1 GOOD
tREANCH IF GOOD
$BAD DATA FOR RHKHCSH
1 GOOD DATA
sFAILING REGISTER RHCS1

1 TRAP PPIORITY = 7
tDURING SFARCH COMMAND
tCONTENTS OF RHMCSI WAS
§NOT AS EXPECTED
tIF LAST ERROR 21 OCCURRED
t THEN DO NOT CHECK RHDS1
tAS TOO MUCH TIME HAS
tPASSFD

$1IS RHPS1 GOOD
sBRANCH IF GOOD
tBAD DATA FOR RHDS)
§GOOD DATA
$FAILING REGISTER RHDS)
s TAP PRIORITY s 7
§PURING SEARCH COMMAND
sCONTENTS OF RHDS1 WAS
$IN CORRECT

1 SAVE PEAD HEADER AND DATA
s INCLUDE INTERRUPT ENABLE, GO
1SAVE TRACK 0, SECTOR 1

$THIS IS ONLY A WAIT LOOP

WAT
RHDS1
ROY
7000,
s,

MOV
Mov
MOV

MoV

MOV

200,88 TRAPVEC+?2

$0,P8
®STMPS, BRHDST

GORPAVEC,PRPVEC

SITMPA, IR

JWAIT FOR RDY BIT TO SET

sWAIT FOR RHDS1 REGISTER

tWAIT FOR RDY BIT IN RHDS1 REGISTER
sALLOW 70000 MICRO SECONDS

$RDY MUST SFT BETWEEN

169650 AND 70358 MICRO SECONDS

1 TRAP PRIORITY = 4
1 SFT PROSESSOR STATUS TO @
$SET DESIRED SECTOR/TRACK
SREGISTER TO SECTOR 1, TRACK o

1SET RPO4 VECTOR ADDPRESS
$TO “TIMEL® IF P-CLOCK 1S PRESENT
$OR TO °TIME2® IF P~CLOCK IS NOT PRESENT
$°TIME® WILL ONLY SAVE
sCURRENT CYLINDER ADDRESS
$AND LOOK AHEAD REGISTERS
sFILL RHCSY WITH READ CQOMMAND
sTOGETHER WITH INTERRUPT ENABLE
$AND GO

SEQ rO70



MAINCEC=11«DERPV=R
DEFRPVR, P11

2692
2691
2692
2199
2694
2695
2696
2697
2698
2699
2702
2701
2702
27¢)
27v4
2748
2706
27187
2708
27¢9
271
2711
2712
213
27114
2718
2716
2717
2718
2719
2720
2721
2722
raya)
2724
2728
2726
2727
2728
2729
2734
2731
2732
2733
2734
2718
27136
2737
2738
27139
2740
2741
2742
2743
2744
2745

"124¥7
f12334
712436
012442
n12442

P12444
0124%0
A12452
n12454
"12456
N12460
12462
"12164
n12470
012472
"12474

"12476
"12502
012504
#12506
312812
12514
#12516
012522
212524
M12526
12832
212534
12536
012542
12544

712546

212552
"125S54
A12556
912560
#12562

12564

T2

1004420
2002172
PAA200
09228
PrAvn2

PAsNY?
02354
Lol R
Madaa
210001
Ll Ll 1
200PNA
"04P37
72364
LT )
PR

040437
0n2164
aneeoe
Anen37
AN2166
fA3440
er 49037
#2172
004272
fPO4017
oPr2176
900002
f04e037
002226
0ANFAN

0040137

004476
AN2242
/00022
912564
f12570

104031

MACYLY 27(732)
SEARCH COYMAND

2271704

227173

8027762

827762

n271762

27762

9027762

fl104e

1R=FER=Th 16:22 PAGF 51

48

tTIMF ALLOWED MERF 1S CRITICAL ANY TIVE FRROR
sINDICATES WRONG SEARCH IN THE SFARCH COMVAND

WAT
PHRESI
pDY
149,
2,

sWAIT FOR RDY BRIT TN SFT

IWATT FOR RHCSt RFGISTER

¢WAIT FOR RNDY RIT IN PHCS1 PFGISTER
sALTOW 149 MICRN SFCONDS

sRMY MUST SFT BFETWEFN

$147¢ AND 1514 MICRO SECONDS

sWPITE FROM RUFFEP WILI BE FILLFD WITH FXPECTFD DATA

JSR RA, Q9 FLHEAD
WPFRO 4

4

{opag

!

f

4

JSR PA, 9eCLAPRPFA
WRFPOMec4a 2>

4

1

sSAVE HEADEPRP DATA IN WPFROM
sLOCATION WHERE SAVFD

sNUVBER OF WORDS SAVED

tFIRST DATA WOPRD

s SECOND DATA 40RD

tTHTRD DATA WORD

sFOURTH DATA WORD

sCIEAR 4 WORNS, FROM nFFROMecie?>
ISTARTING FROM JRFPOMe<4a2>
t4 WORDS .
sFILL WITH ¢

sCHANGE SAVED RFGISTFRS TO FXPECTED VALUFS

JSPR RO,8FILLRF
RHWC

@

JSR RO, AsFILLPE
RHRA

REINTNe<CE 7>

JSR PP, FILLRF
RHCS1

4272

JSR ROA,88F1ILRE
RHDST

2

JSR RA,8eFILLRE
PHCC

o

$MOV @ INTO SAVED PHWC

$SAVED REGISTER TO CHANGE

tDATA

:MOV PEINTOe<R >2> INTO SAVED RHBA

$SAVED REGISTFR TO CHANGF
tDATA

$MOV 4272 INTO SAVED RHCS?

t SAVED REGISTFMt TO CHANGE

tOATA

MOV 2 TNTO SAVED RHDST

$SAVED REGISTERP TN CUR%N]

tDATA

tMOV @ INTO SAVED RHCC

$SAVED REGISTER TO CHANGE

sOATA

sCOMPARF REGISTFR BEFORF READ HFADER AND DATA
tWITH REGISTEPS AFTER COMMAND

JSR R, 88COVMREG

SAVFRF

wC

18,

4

Ss .

ERROR 31

tCOMPARE SAVED REGISTERS WITH
sPRFSENT VALUE

$GOOD DATA SAVED IN °SAVERE’
$TEST DATA STARTING FROM °“PHNC’
3118, REGISTFRS TO BE COMPARFD
sRETURN TO 48 ON ERROR

sRETURN TO S8 ON NO ERROR

tREAD HFEADER AND DATA CAUSED

SEQ fA79

B . "



MAINDEC=11-DEFPPV=-B
DFRPVR, P11

2740
2747
2748
2749
2750
2751
2752
27%)
2754
27%S
2756
27%7
2758
27%¢9
2760
2761
2762
2763
2764
2768
2766
2767
2768
2769
2717¢
27171
2772
271713
2774
2717S
2776
2777
2778
2779
2794
2781
2702
2783
2794
2788
2786
2787
2788
2789
2790
2791
2792
2793
2794
279%
2796
2797
2798
2799
2004
2001

12566

f12570

ft2s7e
f12574
212976
212600
f12602
h12604

P12606
212610

712612

"12612

Ti12

00297

0040137
002354
003420
"O021 M
012606
12612

10409%)
P02

2000004

MACYTY 27(732)
SFARCH COMMAND

032070

1R«FER=T6 16:22 PAGE S2

583

7812

e
1 e
18
(K J
K J
e
t R 4
18
(K J
16
16
e
e

RTS pC s TMPROPFR RFGISTER CHANGE
$CO0OD NATA GIVES WHAT SHOULD
$RE THERE

tRFCFIVFD DATA GIVES W#HAT WAS
g THERF AFTFR COMMAND

sNOW READ INTO BUFFFR WILL RE CHECKFD TO SEE
$ THE PEAD wAS GOOD

JSP RA,80COMPAR tCOMPARF TWO BLOCKS OF MEMORY
WRFROM 1GOND DATA STARTS FROM WRFPROM
RFINTO s TEST DATA STARTS FROM REINTO
8. 18, WORDS TO BE COMPARED
68 tPETURN TO 68 ON ERROR
78 sRETURN TO 78 ON NO ERROR
ERROR 53 tREAD HFADER AND DATA
RTS PC tAFTFR A SEARCH CAUSED
tAN ERROR

THE NFXT TEST REMOVES SECTOR | ON CYLINDER @
TRACK® AND PUTS SECTOR # TKERF,

HENCE THE PACK 1S UNFORMATTED FROM

THIS POINT ON T0O THE TEST WHEN SECTOR

1 IS REPLACED, 1IF TESTING IS STOPPED WITH
AN ERROR IN THE SECTION OF THF PROGRAM RETWFEN
THIS AND WHEN SECTOR t IS REPLACED THEN THE
DISK REING USED MAY HAVE BEEN UNFORMATTED

IF THE LAST PASS OF THIS PROGRAM GIVES

NO ERRORS IN THIS SECTION THEN THE DISK

MAY NOT HAVE BEEN UNFORMATTED, HOWEVER IT

1S RECOMMENDED THAT AFTER A PASS OF THIS
PROGRAM THE DISK BE REFORMATTED,

JOSBRRRRERIBRBIBRTBSTRDRVTRAVTBATRIBDAVDIBVVBR22022000020000000

JeTEST 1) HEADER COMPARE ERROR = RHERY BIT 07

1e WRITE HEADER AND DATA IS USED TO REMOVE SECTOR 1
R AND PUT SECTOR 6 THERE ON CYLINDER &

3e THEN A READ DATA IS8 GIVEN FOR SECTORY

1@ HCE~ BIT #7 IN RHER) SHOULD SET,

1 ALL REGISTERS ARE CHECKED

pe ANY DATA REZD IS CHECKFD

00NN UVNBONTRIORRVBRABRBVRBBRRBBB0020808300000000000000

T8T13:

SCOPE




[P

MAINDFC=11«DEPPV~-B
DERPVR, P11

2802
2R()3
28¢4
2R0S
2R06
2007
2804
2809
2n1@
2811
2812
rLa R
2014
2R1S
2016
2017
2" 8
AR/
2820
2821
2822
123
2824
202%
2826
2827
2028
2829
2n3e
283t
2832
283)
2034
2835
2836
2037
2838
2839
2040
2041
2842
843
2844
2045
2846
2847
2048
2849
050
2851
2832
2851
2854
20ss
2856
28%7

A12614
212620

712626

12632
12636
f12640
P12642
A12644
f12640
f126%0
012632

012634
#12660
P12662
#12664

212666
#12672
12674
f1267S
P12676
f12700

M12702
n12704

212706

912710
612714
212716
12720
#12722

012726

T

*12706
#1277

204737

f04a37
002354
00000S
fnloeree
o00nes
nosnee
oeeoen
seeoet

f04037
3420
po2400
177777

804037
0000a0
001
eo0
17777
0n2354

000000
210200

0023132

004637
on2164
004476
000021
8n4e737

013777

MACY11 27(732)

fetome
oPPAL)

03nnéo

"27764

027730

fl2024

03p220

aint140

04472

G LY X

167224

1P=FER=76 16122 PM’GF %)
HEADER COMPARF FERROR = PHFRY RIT #7

«BYTE
<RYTE

MoV 8STACK, SP sPESET STACYF
wny 813,08TSTNM 1 SAVE TFST MUMBER
JSP PC,08CLDISK $SET R1=RHCS81, R2=RH(CS2

tR3«-RHDS1, R4-RHFR]
tGIVE RHe1] INITIALIZF
sSETUP UNTIT NURFPR

tFILL WRITE FROM RUFFER WITH HEADER

JSR RO, ASFLHEAD tSAVE HEADER DATA IN WRFROM
WRFROM tLOCATION WHERE SAVED

S sNUMBER OF WORDS SAVED
Lop0n tFIRST DATA WORD

L $SECOND DATA WORD

L tTHIRD DATA WORD

a $POURTH DATA WORD

1 sFIFTH DATA WORD

sFILL RPEAD INTO BUFFER WITH ALL ONES

JSP RA, 9eCLAREA tCLEAR 286, WNRDS, FROM REINTO
REINTO $STARTING FROM REINTO

256, 1256, WORDS

-1 SFILL NITH =}

tWRITF. HEADFR AND DATA IS LOADED

JSR RO, MORUN tSETUP TO RUN FOR DATA COMMAND
o, sCYLINDFR @,
1. 1 SECTOR 1,
o, JTRACK @,
a4 $1WORD COUNT (DATA)sie
34 HEADER WORDS
WRFROM $BUS ADDRESS
$ STARTING ADDRESS OF DATA
$BUFFER s WRFROM
a $D0 NOT INHIBIT BUS ADDRESS INCREMENT
FMT22 316 BITS PER WORD FORWAT

3sD0O NOT INHIBIT ECC CORRECTION
100 NOT INHIBIT HEADER COMPARF

WRIFOP $GET READY TO DO A WRIFOR
tWRITE HEADER AND DATA WITH 62 IN RHCSH

tNOW SAVE REGISTERS FOR COMPARISON AFTER WRITE

JSR RO, 88 SAVER $SAVE REGISTERS
RHWC $RHWC IS THE FIRST REGISTFR SAVED
SAVERF tSTARTING ADDRES OF WHERE
s THE PEGISTERS ARE SAVED
17. s NUMBER OF REGISTERS
$SAVED = 17,
JSR PC,MeCHECKT $CHECK DVA,RDY,MOL,DPR,DRY, VY
MOV ASRP4VEC,PRPVEC :SET RPA4 VECTOR ADDRESS

S8EQ e001



3TO °TIMEY” IF P=CLOCK 18 PPESENT

$OR TO °“TIME2® IF P=CLOCK IS NOT PRESFNT
$°TIMF® WILL ONLY SAVF

tCURRFNT CYLINDER ADDPRESS

s AND LOOK AHEAD REGISTERS

$GET READY TO MOVF COMMAND
sGET PEADY TO SET GO AND
$FNARLE INTERRUPT
160 WITH
162 IN RHCSY FOP WRITF MHFANREP AND DATA
INITH INTFPRPUPT FNABLED

sWAIT FOR RDY BIT TO SET

twAIT FOR RHCSY1 REGISTER

sWAIT FOR RDY BIT IN RHCSY PEGISTER
$ALLOW 25000 MICRO SECONDS

tRDY MUST SET BETWEEIN

190 AND S0008 MICRO SECONDS

§NOW CHANGE SAVFD REGISTERS TO EXPFCTED VALUF

gMOV @ INTO SAVED RNWC
$SAVED PFGISTER TO CHANGF
tDATA
gMOV WRPROM+<S82> INTO SAVED RHBA
$SAVED REGISTFP TO CMANGE
sDATA
$MOV 2 INTO SAVFED PHDST
$SAVED REGISTER TO CHANGF
tDATA

sCOMPARE SAVED REGISTFRS WITH
sPRESENT VALUE

3 GOOD DATA SAVED IN °SAVERE’
sTEST DATA STARTING FROM °RHWC’
$17, REGISTERS TO BFE COMPARED
SRETURN TO 18 ON ERROR

sRETURN TO 28 ON NO ERROR
SWRITING HEADER AND DATA CAUSED

s IMPROPER REGISTEP CMANGE
$GOOD DATA GIVES WHAT

$ SHOULD BE THERE
$PECEIVED DATA GIVES WHAT
$WAS THERE AFTER WRITF

3NOW A READ DATA WILL BE DONF ON CYLINDFR=®, SECTORsi,

sFILL WRITE FPROM BUFFER WITH FXPECTED DATA

NAINDEC=11<-DERPV-R MACYL1 27(¢732) 1RFEF«T76 16222 PAGE S4
DERPYA P11 T1) HFADER COMPARE FRROR = RHFRY RIT 87
26560
288¢
2R6h
2061
2862
2986)
2R64 F12734 £13746 0021312 MOV QaWRIFOR,=(SP)
2068 @1274¢ #S2716 #PO101% RIS 8GO!1E, (SP)
2066
nNET M12744 012677 167222 MOV (SP)e¢,0PHCS!
2869
2069
2987¢ $TIMF IS NOT CRITICAL
2871
2072 M127%¢ 104420 WAT
2873 012752 002172 RHCS1
2R74 P12754 000200 RODY
2875 P12756 €p4704 2500,
2876 P12760 BA4704 29500,
2"
2078
2879 0P12762 004037 8271762 JSR R2,83F1LLRE
2080 012766 0M2164 RHWC
2081 012770 PRGOS )
2882 012772 004037 027762 JSR RO, 08 FILLPRF
2083 P12776 002166 RHBA
2R84 013000 0OR2366 WRFROMecSe2>
2088 P£130642 004037 027762 JSR PA,08FILLRE
2886 013006 #02176 RHDST
2687 M1IA10  M009P92 2
2788 sCOMPARF ALL PEGISTERS
2089
2093 F13012 084937 031040 JSR RA,8COMREG
2891
2092 D1IA16 SO44T6 SAVFRF,
2093 0A13020 002242 wC
2894 013022 o000 17,
2R9S  A13P24 013030 1s
2896 013226 013034 28
20897 013030 1048027 18: ERROR 27
20890 0913032 000207 RTS PC
2899
29@0
2901
29072
293
2904
2905
29¢6 s TRACK=O
2907
2998 0913034 rig
2909
2912 13034 004737 0Y00ee JSR PC,00CLDISK
2911
2912
2913

$SET R1<RHCS1, R2=RH(CS2
$R3I=RHDS1, R4~-RHER{
$GIVE RHei] INITIALIZE
s SETUP UNIT NUBER

SEQ

002



MAINPEC=-11=DERPV-R
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2914
2915
2916
291
2918
2919
2920
2921
2922
2923
2924
292%
2926
2927
2929
2929
2930
2931
2932
2933
2934
29135
2936
29137
2913R
2939
2040
2941
2942
2943
2944
2945
2946
2947
234n
2949
2952
2951
2952
2953
2954
29SS
2956
2957
2958
2959
29602
2961
2962
2961
2964
2965
2966
2967
2968
2969

A13040
f13044
213046
213080

13082
n132%6
?13060
13061
213062
ALING4

213766
f13070

atInT2

f13074
A13100
f13102

fr13104
213106

f13112

13120
013124

f13130

213134
2131136
0131490
P13142
013144

f13146
13182

T3

4037
02354
f2dsaA0
1777717

f24037
800000
L)
000
17711
fP3429

APAAOP
17700

2921334

0Va4017
fRe2164
P04476

900022
204737

#13777

ft3746
252716

012617

104420
P02172
oPrR200
fIP113
/21502

204037
002214

MACYIt 27(732)
HEADER COMPARE

"27730

"32024

@a3yo22e

030140

nP4472

202334
0rR101

167036

03127132

167P40

1R=FER=76 16222 PAGE S5
ERPNP « RHFR1 &IT 07

«BYTE
+MYTE

JSP RP,8eCLARFA
WREROM

256,

-

tREAD COMMAND IS LOADED

JSP RA,A8RUN
4]

1.

o

|

REINTO

e
FuT22

READAT

stCLFAP 256, WORDS, FRNM WwRFROM
$STARTING FROM WRFROV

1256, WORDS

sFILL WITH =1

gSFTUP TO RUN FNOR DATA COVMAND
sCYLINDFR @

$SECTOR 1§,

s TRACK @

tWORD COUNT = |

stRUS ADDRESS

sSTARTING ADDRESS OF DATA
$RUFFFR = RFINTO

DO NOT INHIRIT BUS ADDRESS INCREMENT
116 BITS PER WORD FORMAT

$D0 NOT INMIBIT ECC CORRECTION
1DO NOT INHIBIT HEADER COMPARF
1GET READY TO DO A READAT

JREAD DATA WITH 78 IV¥ RHCSH

3 SAVF PFGISTERS FOR COMPARISON AFTER READ DATA

JSP RA,08SAVER

RHMWC

SAVERF

iR,

JSR PC,PCHECKT

MOV OPRPAVEC, ARPVEC
MOV OSREADAT,=(SP)
BIS 8GO!1FE, (SP)

MoV (SP)e¢,MRHCSY

sTIME IS NOT CRITICAL

WAT
RHC S
RDY
4168,
834,

$SAVE REGISTERS

$RHWC IS THF FIRST REGISTER SAVFD
tSTARTING ADDRES OF WHERE

§THE REGISTERS ARE SAVED

sNUMBER OF REGISTERS

$tSAVED = 18,

$CHFCK DVA,RDY,MOL,DPR,PRY, VYV

$1SET RP#4 VECTOR ADDRESS

$TO *TIME1’ 1IF P-CLOCK IS PRESENT

tOR TO *TIMF2° IF P=-CLOCK 1S NOT PRESENT
1 “TIME® WILL ONLY SAVE

sCURRENT CYLINDER ADDPRESS

tAND LOOK AHEAD REGISTERS

$GET READY TO MOVE COMMAND
tGFT READY TO SET GO AND
sENABLE INTERRUPT
1GO WITH

170 IN RHNCS1 FOR READ DATA
tWITH INTERRUPT ENABLFED

tWAIT FOR RDY BIT TO SFT

sWAIT FOR RHCS1 REGISTER

sWATIT FOR RDY BIT IN RHCS! REGISTER
$ALLOW 41680 MICRO SECONDS

tRDY MUST SET BETWEEN

$333404 AND SOP20 MICRO SECONDS

gNOW CHANGE SAVED REGISTERS TO EXPECTED VALUE

JSR PP, ACHREG
RHDS1

sCHANGE BITS IN SAVED REGISTER
sCHANGE RHDSt REGISTER

SEQ @08}



MAINDEC~-11-DEPPV-B
DFRPVR P11}

2972
2971
2972
297y
2974
2975
2976
2977
297n
2979
298¢
2981
2982
298)
2984
2988
2906
2987
29838
2989
299m
2991
2992
2993
2994
2998
2994
2997
2998
2999
jane
3ol
3on2
100)
INRG
Jnes
306
3297
1008
3029
IN10
311
3812
3o}
JfL4
3IMS
N6
3217
Ine
In9
je20
3021
3n22
3023
3024
3n2s

13194
f13136
13160
013162
13164

A13166
13172

013174
13176
#13200
013202
013204

013200
13212

13214
13216
f13220
f13222
213226
713230

13232

131240

f13244
13246
A132%@
13252
213254
f13256
713260

013262

#13262
13266
A13270
213272
A13274
813276

T3

240402
84401
10004
feANDY
P4AAPO

024037
902172

PAAAA2
rrRCO)
170000
f0a001Y
040000

804Ny
072174

CL LT D
LD L B
POa200
4037
722176
p00n02

53737

04037

#R4476
902242
00022
913256
913262
184047
AR0207

o04end7
021354
fRA3420
200409
f13300
f13304

MACY11 27(732) 1A<FFER<Tn 16:22 PAGF S6

HEADEP COMPARE FRROK = PHFFY PIT 7

2 t?2 RIT/RITS TO RE CTHANGED
1 sNEW VALUE OF ATA TS !
ATA tCHANGF ATA RIT
1 ¢NFW VALUE OF ERR IS 1
FRP +CHANGE ERR BIT
310732 JSP RPA,sCHREG 1CHANGE BTITS IN SAVED PRFGISTER
RHCS1 tCHANGE RHCSt REGISTER
2 12 RIT/RITS TO BF CHANGFD
1 gNEW VALUF OF SC IS 1
sC sCHANGE SC BIT
1 sNEW VALUE OF TRE 1S 1
TRF 1CHANGE TRE BIT
"307132 JSP FA,08CHREG tCHANGE RITS IN SAVED REGISTER
RHER1 sCHANGE RHERt REGISTFR
1 11 RIT/RITS TN BE CHANGED
1 tNEW VALUE OF HZE 1S 1§
HCF tCHANGE HCE 81IT
027762 JSR RA,OSFILLRE $MOV 2 INTO SAVED RHDST
RHDST 1SAVED REGISTFR TO CHANGE
2 sDATA
f34622 004522 BIS GIATTENT,08SAVERE+24 $tSET APPROPIATE ATA BITS

sCOMPARE ALL REGISTERS

231040 JSR

SAVFRF
WC
18,
3
48
38 FRROPR 47
RTS pC

RO, PsCOMREG

tFOR WORKING DRIYE IN
$SAVED RHAS LOACTION

sCOMPARF SAVED PEGISTERS WITH

s PRESFNT VALUF

$1GOOD DATA SAVED IN “SAVEPE’
ITEST DATA STARTING FROM °‘RHWC’
110, REGISTERS TO BE COMPAPRED
$RETURN T0 38 ON ERROR

$RFTUPN TO 48 ON NO ERROR
JREADING ON NON EXISTANT SECTOR

sCAUSED AN ERROR

$GOOD DATA GIVES WHAT SHOULD
$BE THERE

sRECEIVFD DATA GIVES WHAT
sWAS THERE AFTER READ

sREAD DATA wWlLL BF COMPARED

48

fnl2e7e JSR
wRFROM
REINTO
256,
Ss
68

RA, #COMPAR

sCOMPARE TWO BLOCKS OF MEMORY
$GOOD DATA STARTS FROM WRFROM
s TEST DATA STARTS FROM REINTO
1256, WORDS TO BE COMPARED

sRETURN TO S8 ON ERROR

tRETURN TO 68 ON NO ERROR

SEQ faene



MAINDEC=11=DERPV=8
DFRPVR P11

3026
3027
3420
329
30
3231
Ir¥2
31033
1034
3038
3336
31037
ynle
3039
Inde
3081
3042
3N
pLLY
3neS
3046
3NeY
3e4e
Jneo
3050
InSy
INgH
INS3
30%¢4
3ass
3886
3057
3ase
NS e
3r60
36t
3062
36
3NG4
INeS
3066
3967
E 1.1 )
3N69
3T
o
3072
3INT3
3IAT4
3078
3nré
30717
3078
3n19
3Ne9
joen1

#1330@
f13302
013304

13304
213304
f13312

#13320

13324
13330
213332
13334
f13336
13340
213342
f13344
f13346

013350
f13354
f133%6
f13360

A13362
"13366
13370
013371
13372

213374

T1)

104050
APA207

AN0P04
r 2706
7127137

PA4TI?

0040237
nR21354
800006
810390
00009
soeoer
onooan
soea01
fed0a1

004037
R340
00o4n0
1777117

0040137
faonean
01
000
1717772

092354

MACYI1 27(732)

en 1000
P01 4

030060

027704

®27730

32024

094470

18=-FER=76 16122
HEADER COMPARF FRROP = RHFRY RIT o7

FRROK
RTS

PAGF §

M
pC

)

tDATA RFADP FROM NON
SEXISTANT SECTOR CAUSED AN FPRRGP

X XYY I Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y XY Y Y YRRy Y Y PP YN Y Y Yy R Y RY R XYY Y Y YL Y
HFADER COMPARE FRROR « RAHFR] BIT 87

$eTEST 14

18
1K 4
18
(K 4
18
1 e
g e
&
1 &

WPITE HEADER AND NATA IS USED TN RFMOVE SECTOP 1
AND PUT SFCTOR @ ON CYLINDER @
THEN A WRITF DATA IS GIVEN FOR SFCTOR 1, TRACK @, CYLINDER ¥

FOR Y0,

WORDS

HCF « RIT 7 IN RMNER] SHOULD SET
ALL RFGISTERS ARF CHECKED
THEN A READ MEADER AND DATA SFCTOR 1, TRACK @, CYLINDER @

IS GIVFEFNWN
HEADFR A

’ HCE -
ND DATA

BIT 7 SHOULD SET AND ALL
SHOULD RE PRFAD

0200000003083 03000003808080000050830000000003003000000000000000

TST14:

+BYTE
+BYTE

SCOPE
Mov
MOV

JSR

8STACK, SP SRESET STACK
014,03 TSTNM $SAVE TEST NUMRFR
PC,HICLDISK 3ISET R1=PHCS1, R2-RHCS2

t1R3I=RHDS], R4-RHER{|
$1GIVE RHe1}] INITIALIZE
$SETUP UNIT NUBFR

tFILL WRITE FROM BUFFFR WITH NEADER ADD DATA

JSP
WRFROM
6
12000

Ll A ]

RO, B8FLH

EAD $SAVE HEADEP DATA IN WRFROM
sLOCATION WHERE SAVED
$NUMBER OF WORDS SAVED
sFIRST DATA WORD
s SECOND DATA WORD
$THIRD DATA WORD
sFOURTH DATA WORD
sFIFTH DATA WORD
$SIXTH DATA WORD

sPILL RFAD INTO BUFFER WITH ALL ONES

JSR
REINTO
256,
-1

PO, 80CLARFA

sCLEAR 256, WORDS, FROM REINTO
s STARTING FROM REINTO

1256, WORDS

sFILL WITH -9

$RITF HEADFR AND DAT) IS LOADED

JSR
A

1
0
e72=4

WRFROM

RA,A8RUN

$SETUP TO RUN FOR DATA COMMAND
tCYLINDER O
s SECTOR 1
$1TRACK o
tWORD COUNT (DATA)I=2¢
14 HEADFR WORDS
$AUS ADDRESS
$sSTARTING ADORESS OF DATA

SEZQ 008S



MAINDFC~=11«DERPV=R
DERPVR P11 T14
JeR2
3203 @13%76 @P000P0
JIARE P13400 OAL1000P
IPRS
JCRG
INBT @A13402 0023132
3PRA
JOR
3290
3ngy
3IN9?
3A03 Q213404 PO4O)Y
3094 13410 002164
IP9S  A13412 804476
3096
IPQT 013414 020021
P98
3499 213416 0047T)7
3100
31101 13422 013777
3102
3Ited
J1e4é
3198
1106
3107
3108 @13430 213746
3109 013434 0PS2716
J110
3111 913440 012677
3112
311)
ERRR
3118
3116 013444 104420
3117 P13446 0OR2172
JIIR P13450 000200
3119 013452 004704
3120 013454 0PR4YAYG
3121
3122
3123 AM13456 0040)7
312¢ 013462 PO2164
3128 013164 0OP000
3126 M13466 8040137
3127 013472 002166
3128 M13474 0023702
3129 013476 004037
3130 2139502 @02176
3131 413504 600002
3132
313}
3134 013506 004037
313%
3136 013512 004476
3137 P13S514 Q02242

ST

MACYLY 27(732)
HEADER COMPARE FPROR = RHFPR) RIT 07

f3022¢

030140

024472

802332
a¢a101

166326

827762

2827762

27762

031040

166530

10=-FER=76 16122 PAGE SR SEQ MeRe

tRUFFFR = WRFRQOM
o 100 NOT INHIAILT RUS ANDRESS INCREMENT
FvT22 116 BITS PER WOPD FORWAT
N0 NOT INNIAIT FCC CORRECTION
sNDO NOT INHIBIT HFADEP COVPARE
WRIFOP $GFT PEANY TO DO A WRIFNP
sWRITF HFADER AND DATA WITH 62 IN RH(CSY

gNOW SAVE REGISTFRS FOP COMPARISON AFTEP
tWRPITF HFEADER AND DATA

JSR ROA,PISAVER $SAVE RFGISTERS
RHWC sRHWC 18 THE FIRST REGISTER SAVED
SAVERF $STARTING ADORES OF WHERF
s THE REGISTFRS ARF SAVED
17. sNUMBFR OF REGISTERS
$1SAVED = 17,
JSR PC,88CHECKT sCHECK DVA,RDY,MOL,DPR,DRY, VYV
uny OSHPAVFC,BRPVEC SET PPA4 VFCTOR ADORFSS

1TO °TIMEL® IF P«CLOCK IS PRESENT

1NR TO °TIMF2° IF P«CLOCK IS NOT PRESENT
$°TINE® WILL ONLY SAVF

tCURRFNT CYLINDER ADDRESS

$AND LOOK AHEAD REGISTERS

MOV 82WRIFOR,«(SP) 3GET READY TO MNOVE COMMAND

BIS 8GO IE, (SP) 3GET READY TO SET GO AND
sENABLE INTERRUPT

MoV (SP)e,ARHCSI 16O WITH

162 IN RHCS! FOR WRITE HEADER AND DATA
sWITH INTERRUPT ENABRLED
$TIME IS NOT CRITICAL

WAT $WAIT FOR RDY BIT TO S8ET

RHCS1 sWATIT FOR RHCS{ REGISTYER

RDY sWAIT FOR RDY BIT IN RHCSY REGISTER
2500, $ALLOW 25000 MICRO SECONDS

2800, tROY MUST SET BFTWEEN

10 AND SP000 MICRO SECONDS
sNOW CHANGE SAVFD REGUSTERS TO FXPECTED VALUF

JSP POA,ReFILLRE 14OV @ INTO SAVED RHNWC

RHWC $tSAVED REGISTFR TO CHANGE

e sDATA

JSR RO,88FILLRE tMOV WRFROMecHE82> INTO SAVED RHBA

RHBA 1SAVED REGISTER TO CHANGE

WRFROMec602> tDATA

JSP RA,08FILLRE tvMOV 2 INTO SAVED RHDST

PHDST tSAVED REGISTFER TO CHANGE

2 tDATA

sCOMPARF AlL REGISTFRS

JSR PO, 88COMREG sCOMPARE SAVED REGISTERS WITH
$PRESENT VALUE

SAVFRF :GOOD DATA SAVED IN °SAVERE’

wC $TEST DATA STARTING FROM °*RHHC*’



MAINDEC=11-DERPVeR
DERPVR P11

3130
3139
3140
Jran
3142
314)
3144
3145
3146
3147
3148
3149
3150
31561
3192
3118)
3154
315%
3156
3157
J13R
3159
3160
3161
3162
3163
3164
3165
3166
3167
J16R
3169
3170
317
3172
317
3174
3178
376
3177
3178
3179
JLAD
3181
3182
31R)
3184
3188
3186
3R
J1AA
31189
3190
3191
3192
319)

f13516
13520
#13%22
f13%24
013526

f13530

13530
f13534
13536
713940

P13542
413546
#13550
713951
#135%2
13554

#13556
013560

713562

P13564
f13570
#13572

7213574

013576

213602

T14

fan0d21
13524
013530
1804027
ICN207

fven)?
002354
#r0106
177400

aeenr3?
onos0m
o0t
a0
177672
0021354

APA200
010000

292332

244037
Pr2164
A04476

98822

004737

8137177

MACY11 27(732) 1°=«FEB=76 16:22 PAGF §9
HFADEP COMPARE ¢ RROR « RHFP1 BIT 87

17,
18
2
18: EPROPR 27
RTS 49

3117. PFGISTFRR TO BF COMPARFD
tRETURN T0 18 ON ERROR

SRETUPN TO 28 ON NO FRROR
JWRITING MEADER AND DATA CAUSFD
$ IMPROPFR RFGISTFR CHANGF

3GOOD DATA GIVES WHAT

$ SHOUID BE THFRE

fRECFIVFD DATA GIVES WHAT

tWAS THERF AFTER WRITE

INOW A WRITFE DATA WILL RF DONE ON SAMF CYLINDFP, SECTOR

$ TRACK
28
sFILL WRITF FROM HUFFER WITH DATA
a277)p JSPR Re, 09l LAREA sCLEAP 7¥, WORDS, FROM WRFROM
WRFROM tSTARTING FROM WRFROM
T, 170, WORDS
177400 tFILL WITH 177400
SWRITF DATA COMMAND IS LOADED
f32024 JSR RO, Q8RUN $SETUP TO RUN FOR DATA COMMAND
o tCYLINDFR 0
+BYTE 1 s SECTOR |
+RYTE ("] tTRACK o
=70, tWORD COUNT = 70,
WRFPOM 1BUS ADDRESS
$STARTING ADDRESS OF DATA
sAUFFER =8 WRFROM
? 100 NOT INMIBRIT BUS ADDRESS INCREMENT
FMT22 116 BITS PER WORD FORMAT
10O NOT INHIBIT ECC CORRECTION
300 NOT INHIBIT HEAODER COMPART
WRIDAT $GET READY T0 DO A WRIDAT
tWRITE DATA WITH 60 IN RHCSI
$SAVE RFGISTERS FOR COMPARISON AFTER WRITE DATA
230220 JSR RA,08SAVER 1SAVE RFGISTERS
RHWC SRHWC I8 THF FIRST REGISTFR SAVED
SAVERF $STARTING ADDRER OF WHERE
$THE REGISTERS ARE SAVED
iR, sNUMBFR OF REGISTERS
tSAVED = 10,
flet140 JSR PC,88CHECKT $CHFCK NPVA,RDY,MOL,DPR,DRY,VV
004472 1663%4 MOV OORPAVEC,ARPVEC :SET RPA4 VFCTOR ADDRESS

$1TO °TIMEYL® IF P=CLOCK IS PRESENT

$OR TO °TIME2® IF P=CLOCK IS NOT PRESENT
$°TIMF® WILL ONLY SAVE

$CURRENT CYLINDER ADDRESS

$AND LOOK AHEAD REGISTERS

SEQ eo®?



MAINDFC=11«DERPV-8
DFRPVA P11

3194
3198
31196
3197
3198
3190
J200
32:1
32¢2
3203
J204
32953
3206
3207
3208
3a2e9
3210
3211
3212
32N
3214
3219
3216
3217
3218
3219
3220
3221
3222
3223
3224
3228
3226
3227
3229
3229
3230
j2N
3232
323}
3234
3218
3236
3237
3230
3239
3240
3241
3242
374
J244
3245
3246
J247
3248
3249

Atle10
A13IA14

#13620

h13624
13626
@13030
13632
013634

913636
"13642
13644
f13646
013682
013654

f13656
13662

f13664
713666
f13670
213672
f13674

f13676
f13782

f13704
713706
13710
f3I712
13714
f13716
713722
713724

13726

h13734
f13740

#13742
13744

U ] -

Ti1 4

f13746
0852716

712677

104420
202172
000290
fO1614
0a13502

0040137
902164
177702
004037
002166
22374

0040137
an2170

000002
foeP01L
0808200
200400
fPn100

fo4037
002172

rPAOAO2
0M0001
100000
000901
240000
8r4017
a02176
200002

253737

048137
P22174

L LR
200001

MACY?1
HEADER

#0210
ef0101

166346

027762

027762

830732

230732

027762

#P4622

#307132

27(732)

1R=-FER«76 16122 PAGF 6@

COMPARF FRPNP « PHFRY RIT 87

PN4522

MOV OEWRIDAT, =(SP)
RIS 8GO! Tk, (SP)
MOVY (SPYe,0RHCS]

sTIMNF IS NOT CRITICAL

WAT
RHC S1
ROY
%ap,
.3‘.

$GFT FEADY TO MOVE COvMANT
sGET READY TO SFT GO AND
tFNARLE INTFRPUPT

1GO0 WITH .

16/ IN RHCS1 FOP WRITE DATA
tWITH INTERRUPT ENABLFD

IWAIT FOR RDY BIT TO SET

1WAIT FOR RHIS1 REGISTER

$WAIT FORP RDY BIT IV RHCS1 REGISTER
SALLOW Q282 MICRO SECONDS

1RDY %UST SET BETWEEN

174@ AND 17427 MICRO SECONDS

sNOW CHANGE REGISTERS TO EXPECTED VALUE

JSR RA,P8PILLRE tM0V =62, INTO SAVED RHWC

RHNC 1 SAVED REGISTER TO CHANGE

-62, tDATA

JSR FA,08FILLRE $MOV WRFROMe<8,82> INTO SAVED PRHBA

RHBA 1 SAVED REGISTER TO CHANGE

WRFROMe<B ,®2> sDATA

JSR RA,08CHREG sCHANGE BITS IN SAVED REGISTER

RHCS? $CHANGE RHCS82 REGCISTER

2 12 BIT/BITS TO BE CHANGFD

| gNEW VALUE OF OR IS 1

OR sCHANGE OR RIT

e INEW VALUE OF IR 1S @

IP tCHANGE IR RIT

JSP RO,08CHREG sCHANGE BITS IN SAVED RFGISTER

RHCS1 JCHANGE RHCS! RFGISTER

2 12 BIT/BITS T0 BRF CHANGED

1 $NEW VALUE OF S8C IS 1}

sC sCHANGE SC BIT

1 sNEW VALUE OF TRF IS

TRE sCHANGE TRE 8IT

JSP PO,R8sFILLRE $sMOV 2 INTO SAVFD RHDST

RHDST 1SAVED REGISTER TO CHANGE

] 1DATA

RIS OBATTENT,08SAVFRE+24 $SET APPROPIATE ATA BITS
sFOR WORKING DRIVE IN
tSAVED RHAS LOACTION

JSR PA,88CHRFECG tCHANGE BITS IN SAVFD REGISTER

RHER1 tCHANGE RHER1 REGISTER

t11 RIT/RITS TO BE CHANGED
sNEW VALUF OF HCE 18 t

SEQ

rooe



MAINDFEC=11«DERPV=R
NERPVE PIL

1250
3251
3252
3293
37254
32%S
3286
3257
3298
3259
3260
3261
3262
3263
264
3265
3266
3267
3268
3269
31270
3271
3272
3127%
3274
3278
3276
312717
327¢
3279
3280
3281
3202
3283
J2R4
3285
3286
3287
3280
3289
3290
3291
3292
3293
3294
3298
3296
3297
3298
3299
1300
3301
3302
3130)
3j04
3309

f13746

13750
13754

#137%6
4137664
213762
f13764
#13766

#1377

13774
213776
7143209
214002
f14004
14006
o14010

14012

f149012

f14016
014022
014024
014026
814030
014232
014034
f14036
f14040
014042
214046
014a%0
n14092

14034
A14060

Ti4
ABA200

0R4037
P2214

feAIa2
L LB
1490002
foe9e1
040000

004037

024476
902242
000022
#14006
014012
104082
020207

047137

24037
092394
000006
0810300
er0000
900000
fN0000
200001
ooeoe1
9040)7
8n2370
800306
fe00e9

004037
23204

MACY11 27(732)

2318732

flro4e

flgnée

227704

027730

227730

1R-FER«T6 16122 PAGE 6]}
HEADER COMPARF ERROR = RHFP1 BIT 87

483

HCF.

JSR RA, BCHPEG
RPHD S

?
1
ATA
1
ERP

sCOMPARE ALL REGISTFRS
JSP RA,0eCOMREG

SAVERE
wC
18,
3
4
ERROR 52
RTS pC

$READ HEADEFR AND DATA
$WILL BE ATTEVPTED

JSPR PC,#eCLDISK

sCHANGE HCFE BIT

$CHANGE RITS IN SAVED RFGISTFR
sCHANGE. RHDR] REGISTEP

12 RIT/RITS TO BE CHANGED
INFW VALUE OF ATA IS 1
sCHANGF ATA BIT

INEW VALUE OF FRR IS 1
sCHANGF ERR BIT

1COMPARF SAVFD RFGISTERS WITH
$PRESFNY VALUE

1GOND DATA SAVED IN “SAVERE’

$TEST DATA STARTING FROM °‘RHuWC’
118, REGISTERS TO BF COMPARED
sRETURN TO 38 ON ERROR

sRETURN TO 48 ON NO ERROP

SWRITE DATA ON NON EXISTANTY BECTOR
JCAUSED IMPROPER REGISTER CHANGE
JATTEMPTED WRITF WAS ON

3CYLINDER 0,S8ECTOR 1, TRACK @

$1GOOD DATA GIVES WHAT SHOULD RE THERE
tRECEIVED DATA GIVES WHAT wAS THERE
$AFTER COMMAND

SFCTOR 1, TRACK @, CYLINDER P

3SET R1<RHCSy, R2=RHCS2
$R)=RHDS], REe=-RHER]
3GIVE RHe13] INITIALIZE
$SETUP UNIT NURFR

sFILL WRITE FROM BUFFER WITH FXPECTED DATA

JSR PA,88FLHEAD
WRFPOM

6

LA

(]

0

0

1

1

JSR RO, RCLARFA
WRFROMec682>

198,

]

JSR RA,B8CLAREA
WRFROMeC 204 ,02>

$SAVE RFEADER DATA IN WRFROM

sLOCATION WHERE SAVED

s NUMBER OF WORDS SAVED

tFIRST DATA wORD

s SECOND DATA WORD

$THIRD DATA WNRD

sFOURTH DATA WORD

tFIFTH DATA WORD

1SIXTH DATA KORD

tCLEAR 198, WORDS, FROM WRFROMe¢<be2>
1STARTING FROM WRFROMecE®2>

1198, WORDS

sFILL WITH &

sCLEAR S@, WORDS, FROM WRFROM+<204,82>
;STARTING FROM WRFROMe¢<244,%2>

o889



‘

MAINDEC=11«DERPVR
DEPPVR P11

3346
337
Jioe
339
ne
3311
3312
331)
3314
38
3316
3317
1318
3319
3320
332N
3122
3323
3324
31328
3326
LR Y2
JIz2m
3329
LR R 1
3N
3332
333)
31304
3335
3336
3133?
3338
LR R L
ERE L
31341
3342
3343
L RY Y
3345
3346
3347
3348
3349
335a
LEL D
3352
311%)
3354
3358
3356
3387
3158
3359
3360
3361

N14062
A14064

214066
N"472
014074
914076

f14100
14104
P14106
fL4107
14110
at14112

fl4tie
n14116

214120

#14122
P14126
f14130

#14132

014134

f14140

f14146
#14132

214156

V14162
flLa164

T14
AeA062
171771

#4237
fr3420
LD Y T
1777117

TR R
L L
Pl
f00
177464
903420

LA T
814000

#023136

#4037
PP2164
004476

0090722

ne4737

f13777

f13746
n52716

012677

104420
002172

MACY11 27(732)
HEADER COMPARF

"27730

032024

030220

fl0149

004472

fRn2336
f00101

166A1Q

166012

1R=FER=76 16322 PAGE 62
FRROP = RHFR1 RIT 87

«BYTE
+RYTF

so, 1S¢, WORDS

=1 $FILL WITH =)

gFILL RFAD INTO RUFFER WITH ALL ONFS

JSP FA,8aCLAREA tCLFAR 256, WORDS, FROM RFINTO
RFINTO $STARTING FROM RFINTO

256, 12%6, WORDS

-1 1FILL WITH =t

sFILL RFGISTFRS WITH REFAD HEADER AND DATA COMMAND

JSP PA,88RUN $SETUP TO RUN FOR DATA COMMAND
0 tCYLINDER @
1 1SECTOR 1§
e § TRACK &
o2V, =4 tWORD COUNT (DATA)=28A,¢
14 HEADER WORDS
REINTO sBUS ADDPRESS
$STARTING ADDRESS OF DATA
tBUFFER & REINTO
o 3D0 NOT INHIAIT BUS ADDRESS INCREMENT
ECI!FVFT22 116 BITS PER WORD FORMAT

$ INHIBIT ECC CORRFCTION
300 NOT INHIBIT HEADER COMPARE
REFOR $GET READY TO DO A REFOR
SPEAD HEADER AND DATA WITH 72 IN RHCS1

1 SAVE PEGISTERS FOR COMPARISON AFTER READ
tHEADEP AND DATA

JSR RO,08SAVER 3SAVE REGISTERS
RHWC gRHWC IS THF FIRST REGISTER SAVED
SAVFERE $STARTING ADDRES OF WHERE
s THE REGISTFRS ARET SAVED
18, gNUMBER OF REGISTERS
1SAVED = 18,
JSR PC,M8CHECKT sCHECK DVA,RDY,MOL,DPPR,DRY, VYV
MOV OSPPAVEC,PRPVEC 31SET RPO4 VECTOR ADODRESS
1TO “TIMEL1’ IF PoCLOCK IS PRESENT
$OR TO °“TIME2’ IF P-CLOCK IS NOT PRESENT
$°TIME® WILL ONLY SAVE
$CURRENT CYLINDER ADDRESS
tAND LOOK AHEAD REGISTERS
MOV OsRFFOR,=(SP) $GET READY TO MOVE COMMAND
BIS $GOLIE, (8P) $GET READY T0 SET GO AND
$ENABLE INTERRUPT
MOV (SP)+,PRHCS1 1GO WITH

172 IN RHCS) FOR READ DATA
sWITH INTERRUPT ENABLED
$TIME 1S NOT CRITICAL

WAT sWAIT FOR RDY BIT TO SET
RHCS1 SWATT FOR RHCS1 RFGISTER

SEQ 0090



MAINDEC=11-DERPV-B
DFRPVR P11

3362
3363
LR LY
3369
ER1.)
3367
3368
31369
3370
313N
3372
33N
3174
3375
3V74
33717
3378
3379
JIRO
3381
3382
313183
3184
3388
3386
3387
pRLL
3389
3igp
3391
31392
3393
3394
3398
3396
3397
3398
3399
3400
3401
34022
3403
3104
3405
3406
3Is4m?
3408
3409
3Ng
Jang
3412
3413
Jegd
3418
3416
Je& 1)

214166
A14174
014172

14174
014200
14202
014204
214210
14212

014214
f14220

014222
714224
14226

014230
"14234

014236
214240
P14242
214244
P14246
014250
0142354
n14256

214260
014264

014266
f14270
014272

n14274

f14302

814306
014310
214312
f14l114
014316

014120
014322

T4

forR200
eAt614
An1S07

004037
202164
fooaon
°neal3?
PR2166
fO4254

2040)?
892174

fon0et
reonn1
Peo200

P04037
202214

POORO2
onoAet
100000
oeenot
040000
004037
02176
800002

204037
902172

ARO0O1
L1
140000

853737

/04037

f04476
"02242
0me222
214320
014324

104001
Av0267

MACY1t 27(732)
HEADER COMPARE ERROR « RHFP1 RIT #7

27762

P2776¢

30732

o332

027762

#30732

04622

031040

PN4S22

18=FER=76

RDY
978
839

16122

PAGE 613

$WAIT FOR RDY AIT IN RHCS1 REGISTFR
$ALLOW 9088 MICRO SECONDS

¢$RDY MUST SET BETWEEN

1692 AND 1747® MICRO SECONDS

tCHANGF SAVED RFGISTERPS TO FXPECTED VALUE

JSP RA,0eFILLPE tMOV 0 INTO SAVED RHNWC

RHWC tSAVED REGISTFR TO CHANGE

-] tNDATA

JSP PO, 00FILLRE tMOV REINTO¢<204,92> INTO SAVED RHBA
RHBA §SAVED REGISTER TO CHANGE
REINTO«<2R4 02> $DATA

JSR RA,88CHREG tCHANGE BITS IN SAVED REGISTER
PHF P tCHANGE RHERY REGISTER

1 11 RIT/RITS TN RE CHANGFD

1 tNEW VALUE OF HCE IS

HCE sCHANGE HCE BIT

JSP Pe,88CHREG tCHANGE BITS IN SAVED REGISTER
RHDS1 sCHANGE RHDS) REGISTER

2 t? BIT/AITS TO BE CHANGFD

1 tNEW VALUE OF ATA IS 1

ATA tCHANGE ATA BI1TY

1 tNEW VALUF OF ERP IS 1

ERR §CHANGE ERR BIT

JSF RO, 8sFILLRE §MOV 2 INTO SAVED RHDST

REDST tSAVED REGISTER TO CHANGE

| 1DATA

JSR R@, 83CHRFC sCHANGE BITS IN SAVED RFGISTER
RHC S jCHANGE RHCS81 REGISTER

| 11 BIT/RITS TO BE CHANGED

1 tNEW VALUF OF SCiTRE IS |
SC!TRF JCHANGE SCITRE BIT

B1S SSATTENT,R0SAVERE+24 tSET APPROPIATE ATA BITS

$FOR WORKING DRIVE 1IN
$ SAVED RHAS LOACTION

$COMPARE RFGISTERS REFOPE READ HMEADFER AND DATA
tWITH AFTEPR

JSP

SAV
wC
18,
58
68

583 ERP

RTS

ERF

orR

RO ,08COMPFG

M
PC

sCOMPARE SAVED REGISTERS WITH
$PRESFNT VALUE

$GOOD DATA SAVED IN °SAVERE’
$TEST DATA STARTING FROM °RHWC®
310, REGISTERS TO BE COMPARED
sRETURN TO 5§ ON FRROR

sRETURN TO 68 ON NO ERROR

$READ MFADER AND DATA WITH
sFORCED HEADER COMPARE FRROR
sCAUSED FRROR

SEQ 0091



MAINDFC=i1=DERPV=R
NFPPVR . P11

3114
3119
3422
3421
3122
3423
3424
3428
3426
3427
3428
3429
333
3N
3432
3L
3434
34138
1436
3437
(L EL
3439
3440
3141
3347
LELR)
3449
3445
31446
3447
J44¢
3449
345
3451
3452
3451
3154
34SS
3456
34%7
3459
3459
3460
3461
3462
31463
3464
3465
3466
3467
3468
3469
3470
347
3472
3473

14324

714324
f14330
tf14332
14334
f14336
P14340

14342
14344

714346

014346
”14350
h14354

014362

Ant4366

T1 ¢

Pren3y7
02394
fR3422
rAR40C
"14342
rLad46

124034
ecn2d

APPNO4
212706
12737

fr4e137

0n47137

MACY1Y 27(732) 1R=FER=sT76 16122 PAGE 64
HFATEP COMPARF FRPOP « RHFRY RIT 8?7

$GOOD DATA GIVFS JHAT SHOULD
tBRE THERE

sRECFIVFD DATA GIVES WHAT
sWAS THFRF AFTER READ

tNOW COMPARE READ DATA
t THF COMVAND RFAD ONLY 274 WOPDS, 4 HFADFR WORDS
$AND 207 DATA WORDS

68
f3207¢ JSP PP, 88COMPAR $COMPARF TAD RLNCYS OF MFMOPY
WRFROM 1GOND DATA STARTS FROM WRFROM
REINTO $TFST DATA STARTS FROM RETINTO
256, 1256, WORNS TN BE COMPARED
1s tRFTURN TO 78 ON ERROP
e JRETURN TO R8 ON NO FRROR
78 ERPOR 34 :DATA RFAD FROM A FORCED
PTS 1 tHFADER COMPARE FRROP 18
$ INCORRECT
$GOOD DATA GIVES WHAT
:THE READ HFADER AND DATA
§ SHOULD HAVF READ
$BAD DATA GIVFS WHAT
$WAS IN BUFFFR AFTER
sREAD COMMAND
8s:
3 (X Y Y Y Y Y X Y R X X XY X X R R X X XXX XXX XYY YRR XX I XYY XYY XY Z XXX
JoTFST 1S HEADER COMPARE ERROR = RMHER! BIT 87
1 e WITH THF HEADS ON CYLINDER @ A SEARCH COMMAND 1S GIVEN
;e FOR CYLINDFR @ TRACK @& SECTOR 1, ALTHOUGH THE HEADER
1o FOR THIS SECTOR IS CHANGED TO SFCTOR @& HCE=BIT 87
te IN RHERY SHOULD NOT SET
& BFCAUSE SEARCH DOFS NOT RFAND HEADER RUT ONLY USES SECTOR COUNTER
XX XXX XXX L ISR X X2 222 22 X1 A2 X2 XXX 2 2222 X2 222X}
TST1S: SCOPE
A1 PBA MOV SSTACK, SP JRESET STACK
A00A1S 004470 MOV 015,00 TSTNN $SAVE TEST NUMBER
030060 JSF PC,08CLDISK 1SET R1=RHCSY, R2=RHCS2
1RI=RHDSYI, R4<-RHER}
$GIVE RH=11 INITIALIZE
$SETUP UNIT NUBER
$tGET HEADS TO CYLINDER @
230140 JSR PC,0eCHECKT 1"HECK DVA,RDY,MOL,OPR,DRY, VY

P S

SEQ 0092

.
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3474
3475
3474
3477
3478
3479
3409
J4R1
jie?2
3483
Jasy
3405
J4R6
3487
3408
3489
3490
349}
3492
3493
3494
3495
3496
3497
34980
3499
3sea
3se
1502
3s5eld
S04
3ses
3506
3so7
1508
3509
isio
3s11
3512
3513
3514
3518
3516
3517
3518
3519
3520
3521
1522
3523
3524
3525
3526
1527
3528
3529

14372

214400
214404

fn14410
614414
614416
14420
014422
014424

14426
A14430

014432

f14436
14442
P14444
0144483

914446
n144%2
f14454

P144%6

014460

P14464

014472

T19

13777

013746
052716

012677
e11100
611303
184420
rPP2214
f00200

#12740
12737

one13?

04037
200000
021
L

fo4037
,R2164
004476

000022

074737

137717

213746

MACY11 27(732) 18-FER-T76 16:22

PAGF 65
R

OIRP4AVEL, ORPVEC

@SRECALI,=(SP)
eGO!TE, (SP)

(SP)+,MRHCSY

8R],R?
aRY, RS

PC,00CLDISK

$SET PPA4 VETTOR ADDRESS

3TO °TIMEL® IF P-CLNCK IS PRESENT

sOR TO °TIME2° TF P=CLOCK IS NOT PRESENT
$°TIMF® WILL ONLY SAVE

sCURRFNT CYLINDER ADDPESRS

$AND LOOK AHEAD REGISTFPS

$1GET READY TO MOVE COMMAND
tGET READY TO SET GO AND
$ENABLY. INTERRUPT
$1GO WITH
16 IN RHCSY FOR RECALIBRATE
sWITH INTFRRUPT ENABLED
tSAVE RHCS] NDURING ABOVE OPERATION
:SAVE RHDSE DURING ABOVE OPERATION

tWATT FOR DRY BIT TO SET

tWATT FOR PHDS1 REGISTER

$WAIT FOR DRY BIT IN RHDS1 REGISTER
tALLOW S6000 MICRO SECONDS

1DRY MUST SET BETWEEN

$10 AND 111999 MICRO SECONDS

$8ET R{<RHCS1, R2~-RHCS2
$RI=-RNDS1, R4=-RMER{Q
$GIVE RHeil INITIALIZF
1SETUP UNIT NUBER

IFILL REGISTERS FOR SFEARCH

PO, PeSRCH

s SEARCH FOR
sCYLINDER o
$SECTOR 1
STRACK ©

1SAVF RFGISTERS FOR COMPARISON AFTER SEARCH

HEADER COMPARE ERROR « PHFRY RIT
fP4472 1639360 MOV
0021314 MOV
reR101 BIS
165986 MOV
MOV
Mov
WAT
RHDS1
DRY
Séea,
5599,
030060 JSR
alpc10 JSR
e
+BYTE ]
+RYTE o
030220 JSR
RHWC
SAVERE
18,
30140 JSR
004472 165466 MOV
902322 MOV

R, 888AVER

PC,08CHECKT

#SRPAVEC, ORPVEC

O SERCH,=(SP)

1 SAVE RFGISTERS

$RHNC IS THE FIRST REGISTFR SAVED
1 STARTING ADDRES OF WHERE

3 THF REGISTERS ARE SAVED

tNUMBFR OF REGISTERS

s SAVED = 180,

sCHECK DVA,RDY,MMOL,0DPR,DRY,VY

1SET RPA4 VECTOR ADDRESS

$1TO ‘TIMEL” IF P-CLOCK 1S PRESENT

$OR TO °TIME2® IF P=CLOCK IS8 NOT PRESENT
$1°TIME® WILL ONLY SAVE

sCURRENT CYLINDER ADDRESS

$AND LOOK AHEAD REGISTERS

sGET READY TO MOVE COMMAND

SEQ 0093
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1530
Isan
1532
3533
31534
3535
35136
3837
3938
3839
3se0
3541
3542
3543
3544
3545
3546
3547
3548
3549
3852
3551
3552
LLL R
3554
358S
3556
35%7
3558
31599
ise0
3se1l
3562
35613
1564
3565
1566
3567
3568
1569
3s714
IsN
3872
3873
3574
3579
3576
3577
35789
3579
3580
3sel
3%82
3583
3ses
3588

f14476
14502

f14506
14510

#14912
f14%14
014516
914520
14522

f14524
2145130
14534
f14540

A14542
014544
f145%50
14554

14556
014562
f14566

a14570
014572
a14576
f14602

P14604

014604
A146190

#14612
N14614
14616

214620
214624

14626
214630
*14632

014634

T1S
"52716
812677

fl1100
f11308

104420
002214
0200
on1614
PP1507

013746
52716
811637
022600

001 40S
010037
f101)?
1204021

012746
11637
022605

941409
010537
0337
10406)

en4n3?
802172

000001
2000201
100200

0049137
002214

0007201
C LA B
120000

0%37137

MACYI1 27(732) 10=FER=T6 16122 PAGE 66
HEADEP COMPARE ERPOR = RHER] PIT 87

Are101 RIS PGOLIE, (SP) tGET READY TO SET GO AND
tENABLE INTERPUPT
165464 MOV (SPYe+,PRAHCSI 360 WITH
sWITH INTERRUPT FNABLFD
MoV @Ry, RA $ SAVE RHCS1 DURING ABOVE OPERATION
mOv AR3, RS 1SAVE RHDS) DURING ABOVE OPERATION
"WAT tWAIT FOR DPY BIT TO SET
RHDS1 t4AIT FOR RHDSt RFGISTFR
PRY $WAIT FOR DPY BIT IN RHDS) REGISTEP
908, s$ALLOW 9080 VMICRO SECONDS
®39, tDRY MUST SFET BETWEEN
3169¢ AND 17478 MICRO SECONDS
$COMPARF CONTENTS OF RHCSt AND RHDS1 ALREADY SAVED IWN
tRA AND RS IMMEDIATFLY AFTER GO
002322 MoV O ISERCH,=(SP) tSAVE COMMAND
0041301 RIS ¢IEIGOINVALIRDY, (SP) $ INCLUDE IEIGOIDVAIRDY
0r1124 MOV (SP),PeSGDDAT $SAVE FOR PRINTOUT
cup (SP)e,RO sDURING ABOVE OPERATION ONLY IEIGO!DVAIRDY
$AND COMMAND SHOULD BE SETY
BFQ 67s $BRANCH IF GOOD
701126 mov R®,808BDDAT $BAD DATA
004464 MoV Rt ,B8RFGADR sFAILING REGISTER RHCS1
ERPOR 21 $DURING AROVE OPERATION ONLY
sCOMMAND AND TEIGO!DVAIRDY SHOULD BE SET
e1050@ 678 MoV ¢MOLIDPRIVV,=(SP) §SAVE BITS SET OURING OPERATION IN RHDSt
271124 uov (SP),0e8GDDAT $SAVE FOR PRINTOUT
CMp (SP)+,RS JDURING ABOVE OPERATION ONLY MOLIDPRIVY
$ SHOULD BE SET
BEQ 69s sBRANCH IF GOOD
001126 “ov PS,888RDDAT tBAD DATA
PR4464 L1 J R3,89REGADR tFAILING REGISTER RHDS1
ERROP 6) $DURING ABOVE OPERATINN ONLY
tMOL!DPRIVYV SHOULD BE SET
6981
sCHANGE SAVED REGISTERS TO EXPECTED VALUE
fI0732 JSR RO, 8sCHRFG $CHANGF BITS IN SAVED REGISTER
RHCS1 $CHANGE RHCS1 REGISTER
1 1t BIT/RITS TO BF CHANGED
1 $NEW VALUE OF SC IS 1
sC sCHANGE SC BIT
#3n7132 JSR R2,88CHPEG 1CHANGE BITS IN SAVED REGISTER
RHDS1 3CHANGE RHDS1 REGISTER
i t1 BIT/BITS TO BE CHANGED
1 sNEW VALUE OF ATA IS 1t
ATA sCHANGE ATA BIT
*04622 004522 BIS GSATTENT, BOSAVERE+24 $1SET APPROPIATE ATA BITS

$FOR WORKING DRIVE IN
1 SAVED RHAS LOACTION

SEQC 094



MAINDFCel1«DERPV=-B MACYI1 27(732) 18<FEB=7% 16122 PAGE 67 SEQ M09S

DERPVAR P11} T1S MEADEP COMPARF ERROR = PRHER] RIT 47
1586
ISR? tCOMPARF PEGISTERS BEFORE SFARCH WITH AFTER SEARCH
358N
ISR 214642 0OP40I7 NILIC40 JS¥ PA,08sCOMPRFG tCOMPARF SAVED REGCISTERS WITH
3590 tPRESENT VALUF
3591 014646 004476 SAVEPRF 1GOOD DATA SAVED IN °SAVERE’
3592 M14650 002242 wC $TEST DATA STARTING FROM °RHNWC’
3593 014682 0MR0022 14, 118, RPEGISTERS T0 8F COMPARED
IS94 P146%4 014662 18 SRETUPN TO t$ ON ERROPR
3598 OM14656 014664 23 sRETURN TO 26 ON NO ERROR
3596
3597 014660 104047 183 ERROR 47 tSEARCH TO A NON-EXISTANT
3598
1599 P1466272 MQO287 RTS PC sSECTOR CAUSED IMPROPFPR
Jooo tREGISTER CHANGF
Jom 1GOOD DATA GIVES WHAT SHOULD
J&P2 sBE THERE
Jée)d tRECEIVFD DATA GIVES
Joms §WHAT WAS THERE AFTER
3160S t SEARCH
JIGOE M14664 29
36RT7
J60NR I L Y X Y Y Y Y Y Y Y Y Y Y Y R Y Y Y Y Y Y Y Y Y Y Y Y Y YYYYYYYIYYRYIIYYIYYYYY YY)
3se0 $*TEST 16 RESTORE SECTOR 1 CYLINDER t TRACK ¢
Jo10
Je11 te THIS PEPLACES REMOVER SECTOR
1612 1
ELYE 1A
3614 1A
3615 R WRITE HEADER AND DATA CYLINDER @, FORMAT 16 BITS PER WORD
3616 s TRACK o, SECTOR 1, KEYSs0A, NUMBER OF WORDS 238 WORDS
3617 se oF @
3618 te THEN READ HEADER AND DATA FOR ABOVE,
3619 1e WRITE FROM BUFFER AND READ INTO BUFFER ARE FILLED WITH
3620 A 100P0,1,0,0, AND 256 OF &
3621 30 THE WRITE COMMAND IS THEN LOADED INTO THE REGISTERS EXCEPT
3622 g THE GO BIT, AND ALL TNE REGISTERS ARE SAVED
362) e THEN GO IS GIVEN FOR MRITE HEADER AND DATA
3624 ')
3628 38 THEN ALL REGISTERS ARE COMPARED TO CHECK FOR IMpROPER CHANGED
3626 s THEN WRITE FROM BUFFER 18 CHECKED TO SEE THAT NOTHING CHANGED
3627 ge
3162R t R
3629 e NOW FOR THE READ COMMAND READ INTO BUFFFR IS FILLED
3632 1e WITH ALL ONES, COMMAND IS LOADED INTO RFGISTERS EXCEPTY
3631} 3 GO BIT AND ALL REGISTERS ARF SAVED
3632 t A GO IS GIVEN FOR THE READ COMMAND
3633 g e
3634 3o ALL REGISTERS ARE CHECKED FOR IMPROPER CHANGE
3638 ;e THEN THE READ DATA 18 COMPARED,
36136
3637 R X Y Y Y Xy Y Y Y Y Y Y Y Y XYYy YR IYYIRYYIYYYIRITYAYYIYY XS TYTYYYY T
IGIR P14664 D00P04 TST16: SCOPE
3639 Q14666 812706 API00P MOV S8TACK, SP tRESET STACK
31640 014672 012737 000016 004470 MOV 016,P0T8STNM $SAVE TEST NUMBFEP
3641
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3647
3643
3644
3645
3646
1647
1548
3649
j6se
1651
3652
36513
3654
3InSS
3656
Y657
36%8
3659
3s60
3661
3662
3663
J6e4d
3665
3R66
3667
3668
1669
1570
36T
3672
3673
3674
3678
31676
31677
J6TR
JnT79
680
3681
3682
3683
1684
3688
3686
3687
36ns
3689
Jo9e
3691
3692
3693
3694
3695
3696
3697

Ar14700

f4704
f14710
"14712
14714
f14716
14720
14722

914724
014730
014732
714734

214736
14742
214744
Ff14746
214750
14752
014754
2147%6
14762
P14764
214766

A14770
n14774
#14776
014777
r15000

"15002

n15204
015006

ot1satm

T16

04737

*ra4037
002354
rOAPN4
P1OAGO
fee001
200000
LU L L

ra4037
202364
ARe400
eneonn

004037
fR3I420
000004
010000
000001
000030
LU L] L
004037
003430
090490
fconAme

044037
"00000
o01
oee
177374

002334

Ll
o10000

MACY1Y 27(732)

LRI

027704

27730

f27704

927730

PI2024

1P=FER=7p 160:22 PAGE 68
RFSTORE SECTOR t CYLINDFR § TRPACK |

«BYTE
oBYTE

Jse +C,88CLDISK 1SET R1=RHCSt, R2-RHCS2
tRI=RHNS], R4-RHER]
3GIVE RHe1}] INITIALIZE
+SETUP UNTT NUBFR

tFILL WRITF FROM BUFFFR WITH WEADER

JSR RO, 0aFLHEAD $SAVE HEADER DATA IN WRFROM
WRFROM $tLOCATION WMERE SAVFD

4 tNUMBER OF WORDS SAVED

10000 sFIRST DATA WORD

1 $SECOND DATA «OPD

e 3 THRIRD DATA WORD

o sFOURTH DATA WORD

sFILL WRITF FROM BUFFFR WITH DATA

JSP RA,0sCLAREA tCLEAR 256, WORDS, FROM WRFROM+10
WRFROV+10 tSTARTING FROM WRFROMe+1@
256, 1256, WORDS

0 sFILL WITH @

gNOW READ INTO RUFFER w»ILL BE FILLED WITH SAME DATA

$AS WRITE FROM BUFFER SO THAT AFTER A WRITE COMPARISONS
tCAN BE MADE TO MAKE SURE THAT WRITE DID NOT

$CHANGE WRITE FROM RUFFER

JSP R®,POFLHEAD 1SAVE HFADER DATA IN RFINTO
REINTO sLOCATION WHERE SAVED

4 :NUMBER OF WORDS SAVED

10000 tPIRST DATA WORD

1 1t SECOND DATA WORD

. $THIRD DATA WORD

@ $FOURTH DATA WORD

JSR R3,88CLAREA tCLEAP 236, WORDS, FROM RFEINTO+10
REINTO+10 tSTARTING FROM REINTO¢12
256, 3256, WORDS

o tFILL WI1TH O

§NOW THE WRITE HFADER AND DATA COMMAND WILL BE FILLED

JSR PA,08RIN 1SETUP TO RUN FOR DATA COMMAND
0 tCYLINDER @
1 ) SECTOR 1
[ $TRACK @
2%6,.~4 shORD COUNT (DATA)=296,¢
:4 HEADFR WORDS
WRFROM 1BUS ADDRESS

$STARTING ADDRESS OF DATA

$BUFFER = WRFROM
. 3DO NOT INHIBIT BUS ADDRESS INCREMENT
FMT22 116 BITS PFER WORD FORWAT

$1D0 NOT INHIBIT FCC CORRECTION

3DO NOT INHIBIT HEADER COMPARE
WRIFOR $GET READY TO DO A WRIFOR

e ——— —

SEQ 02096



MAINOFC=11-DERPV=-H MAC 11 27(732) 1Re«FFRe76 16327 PAGF 69 SEQ 2097
DERPVA P11} T16 RESTORE SECTORP | CYLINDFR § TPRACK 1
3690 sWRITFE HEADER AND PATA WITH 62 IN RHCS1
3699
1700
3701 §NCW SAVF RFGISTFRS FOR COMPARISON AFTFR WRITF WEADFR AND DATA
3702 015012 084337 A3P220 JSR RO, 03SAVFR $ SAVE RFGISTERS
370) P1S016 AA2164¢ PHNC tRHWC IS THF FIRST REGISTER SAVED
37194 01SQ20 004475 SAVFFF $STARTING ADDRES OF WMEPRE
1708 $THF REGISTFRS ARF SAVED
3126 195022 900921 17, gNUMRFR OF PFGISTERS
3707 +SAVED = 17,
3708
1709 215924 P04737 030140 JSR P~,88CHFCKT §CHECK DVA,RDY,MOL,DPP,NDRY,VV
31710
37111
3712 01SA3A 013777 PR4472 16%122 MOV OORPEVEC,BRPVFC :SET RPA4 VEZTOR ADDRESS
3171 1TO °TIMEL1® 1F P=CLOCK 1S PRESENT
3714 $OR TO °TIME2° IF P<CLOCK IS NOT PRESENT
IS t°TINE® WILL ONLY SAVE
3716 sCURRENT CYLINDER ADDRESS
37117 sAND LOOK AHEAD REGISTERS
3718
3719
3720 91%036 013746 002332 MOV OSWRIFOR,=(SP) 1GET READY TO MOVF COMMAND
3721 215042 052716 00010} RIS 9GO IE, (SP) $GET READY TO SFT GO AND
31722 $ENABLE INTERRUPT
3723 A1S046 012677 168120 MOV (SP)+,BRHCSY $GO WITH
3724 162 IN RHCS?1 FOR WRITE HEADFR AND DATA
3725 gWITH INTERRUPT ENAALFD
3726 015052 M1l1100 Moy oRL, PP § SAVE RHCS) DURING ABOVE OPERATION
3727 o1S0%4 011308 MOV ®R3,RS +SAVE RHDSY{ DURING ABOVE OPEFRATION
31728 $tONE PFVOLUTION=1667@ MICRO SEC, ONF SECTOR = 762 MICRO SEC
3729
3732 0A150%6 104420 WAT sWAIT FOR RDY BIT TO SET
3731 015060 002172 RHCS1 ¢WAIT FOR RHCSt REGISTER
3732 @15062 000200 DY tWATT FOR RDY RIT IN PHCS! REGISTER
3733 Ot1S064 PAP1614 900, $ALLOW 9689 MICRO SECONDS
3734 P15066 001507 839, $RDY MUST SET BETWEEN
3738 $169@ AND 1747@ MICRO SECONDS
3736 sCOMPARE CONTENTS OF RHCS1 AND RHDS1 ALREADY SAVED IW
3737 1@ AND RS IMMEDIATELY AFTER GO
3730 015470 013746 002332 LT S¢WRIFOR,=(SP) ;SAVE COMMAND
3739 P1SAT4 052716 604101 BIS SIE!GOIOVA,(SP) s INCLUDE IEIGO!DVA
3740 O1S100 011637 001124 MOV (SP),888GNDAT tSAVE FOR PRINTOUT
3741 015104 022600 cvp (SP)Ye+,RA $DURING ABOVF OPERATION ONLY IF!GOIDVA
3742 s AND COMMAND SHOULD BF SET
3743 S15106 00140% REQ 648 $BRANCH 1F GOOD
3744 015110 010037 001126 MOV PO, PSs$BDDAT $BAD DATA
3745 015114 010137 MR4L6s MOV R1,88REGADR sPAILING REGISTER RHCS|
3746 015120 104021 ERROP 21 $DURING ABOVF OPFRATION ONLY
3747 sCOMMAND AND TE!GOIDVA SHOULD BE SET
31749 A1S122 012746 010%00 YTY MOV SMOLI{DPRIVV,=(SP) 31 SAVE BITS SET DURING OPERATION IN RHDS{
3749 P1S126 011637 601124 MOV (SP),888GDDAT :SAVE FOR PRINTOUT
ITSA A15132 0226058 (o ] (SP)e,RS $OURING ABOVE OPFRATION ONLY MOLIDPR!VY
375t 3 SHOULD BE SET
37%2 0#1513¢ 001403 BEO 6698 $BRANCH IF GOOD
3783 015136 010537 001126 MOV RS,888RADDAT 3BAD DATA

T —————————



MAINDFC=11«NERPYeR MACY11 27(732) 1AFEB=76 16122 PAGF 70 SEQ PrO90
DFRPVR P11 Ti6 RESTORE SECTOR 1 CYLINDFR 3 THACK 1

37184 15142 P1P33T7  APE4GY MOY P3,PeREGADR sFATLING RFGISTER RHDSI

3ISS  A1%1406 10406) EAROP 6) tNDURING AROVE OPFRATION ONLY
3756 $MOL!ITPRIVV SHOULD RAF SFT
37157 A19190 6hg:

3759

31759 gNOW CHANGE SAVED RFGISTERS TO FYPECTFD VALUFS

1760 A181SH  2A4VIT 027762 JSF Pé,0eFILLRE gMOV @ INTO SAVED RHWC

3761 015154 002164 RHWC 3SAVED RFGISTER TO CHANGF
37162 @151956 000400 e SOATA

3763 015160 ¢#04037 027762 JSR PA,80FILLPE $MOV WRFPOMe<C260,982> INTO SAVED RMHBA
37164 ¥1%164 #2166 RHRA $SAVED RFGISTFR TO CHANGE
1768 A15166 P03364 WRFROM+<26P,82> tDATA

3766 6415170 #0403 A27762 JSR Ri',88FILLRE gMOV 2 INTO SAVFD RKWDST

3767 @A1%174 002176 RHDST ;SAVED REGISTFR TO CHANGF
3J716R NA1S176 B200€2 2 1DATA

3769 tNOW COMPARF REGISTFRR BEFORE wPRITF HEADFR AND DATA
3170 tWITH RFGISTERS AFTFR CNMMAND

37T

37172 #15200 04737 Q31040 JSR PR, PeCOMREG sCOMPARE SAVED RFGISTERS KITH
™ tPRESENT VALIE

3774 H15204 OP4476 SAVERF $GOOD DATA SAVED IN °SAVERF’
377% 915206 €02242 wC $TEST DATA STARTING FROM °“RHNC’
3776 A1521¢ 000221 17, 217, REGISTERS TO BE COMPARED
3777 815212 a15216 1s tRETURN TO 18 ON EZRROR

377 815214 M15222 28 sRETURN TN 2¢ ON NO ERROR
3779

3780 ~1S5216 104027 18: ERROR 27 JWRITE HEADER AND DATA

3781 015220 000A2a7 RTS pC sCAUSFD IMPROPER REGISTER
37R2 1CHANCGE

3TN $tGOOD DATA GIVES WHAT BHOULD
3784 +1BC THERE

3788 sPECEIVED DATA GIVES WHAT
3706 tWAS THERE AFTER COMMAND

31787

37ee sNOW WRTITF FROM RUFFER WILL BF CHFCKED TO SEE THAT
3789 INOTHFR GOT CHANGED

37190 015222 r{ }

3791

3792 015222 Q04037 A32070 JSP RO, 88COMPAR sCOVPARE TWO BLOCKS OF MEMORY
3793 0195226 003420 PEINTO $GOOD DATA STARTS FROM REINTO
3794 015230 002354 wRFROM JTEST DATA STARTS FROM WRFROM
3705 015232 0602404 260, 1260, WORDS TO BE COMPARED
3796 015234 0815244 3s sRETURN TO 38 ON ERROR

3797 @A15236 015244 48 sRETURN TO 48 ON NO EPROP
37998

3799

IRPG 015240 104039 s ERPROR k[ SWRITE HEADER AND DATA

3Nt PA15242 000207 RTS eC sCHANGED WNRITE FROM RAUFFER
3802

IRNI tNOw A PEAD HFADER AND DATA COMMAND WILL BRE GIVEN
38ne tRFAD INTO BUFFER IS FILLED WITH ONES

3IR0S V15244 48

1826

ICAT A15244 004737 Ql006P JSP PC,8aCLDISK 3SFT R1=RHCS1, R2=RHCS2

380N $RI=RHDS1, R4=RMER}

3RA9 sGIVE RHei1 INITIALIZE



MAINDFC et =DERPV=R
DERPVA,PI t

nte
L LAR
M2
LLR R
34
LLR R
Inge
IR
Inge
3819
1820
3n21
3IN22
3A23
18924
3825
In26
3827
3020
IN29
JRle
38131
Jn32
L LE R
3834
IR3S
38136
LLE R}
3A38
LLEL
In4e
3n41
IR42
ELER
34s
3845
IR46
3Ine?
18480
3849
3gse
3851
3882
3RS)
INS4
38SS
3856
3RS
INSA
1859
1860
361
IR62
3863
IRGE
3R6S

*19529%0
#15294
fa152%56
n15260

15262
#15266
a15270
215271
015272
f15274

215276
215390

215302

15304

a15310

215312

15314

#15316

015322

f1S5330
715334

015340

215344
215346

215350

T16

f24437
fa3420
00404
1777117

endnl)?
200000
a0
fr0
177374
~A3420

fo0000
0140400

002336

004037

002164

one4V6

enen22

ane737

813777

213746
852716

212617

211100
f11305

104420

MACY1IL ?27(732)
RESTORF SFCTOR 1 CYLINDPFR § TRACR {

fn271732

32024

"3022¢

230140

094472

0P2336
are101

164626

1646130

1R=FFFR=76 16122 PAGF ™M

JSR PO, 88CLAREA
PFINTO

260,

-]

sNOW FILL CNUMAND

$SFTUP UNIT NURFP
$CLEAP 264, WORDS, FRAM REINTO
$STARTING FROM RFINTO

3260, WORDS

JTILL WITH =1

JSP FA, 0RRUN 1SETUP TO RUN FOP DATA COVMAND
@ tCYLINDER &
1 t SECTOR
0 1TPACK @
*256.~4 JWORD COUNT (DATA)S2%56,¢
14 HEADER WORDS
RFINTO tBUS ADDRESS
$STARTING ADDRESS OF DATA
tBUFFER 8 REINTO
e sDO NOT INHIBIT BUS ADDRESS INCREMENT
ECI{FMT22 316 BITS PER WORD FORMAT
s INHIBRIT ECC CORRECTION
$DO NOT INHIBIT HEANER COMPAPF
REFOP 1GET READY TO DO A PEFOR

sREAD HEADER AND DATA WITH 72 IN RHCS1

gNOW SAVF REGISTERS FOR COMPARISON AFTER READ HEADER AND DATA

JSP RO, M8 SAVER
RHWC

SAVFPE

18,

JSR PC,MaCHECKT
MOV BSRP4VEC,8RPVEC
MOV OeRFFOR,=(5P)
BIS $GO!1E, (SP)
MOV (SP)+,APHCSH
MOy #R1,RO

MOV ®R3, RS

WAT

s SAVE REGISTERS

JRHWC IS THE FIRST REGISTFR SAVED
$STARTING ADDRES OF WHFRE

1 THF REGISTFRS ARE SAVED

sNUMBER OF REGISTERS

1SAVED = 18,

tCHECK DVA,RDY,MOL,DPR,DRY,VV

1SET RPA4 VECTOR ADDRFSS

$TO °TIMNEL® IF P=CLOCK 1S PRESENT

$OR TO °TIME2® IF P-CLOCK 1S NOT PRESENT
3°TIME® WILL ONLY SAVE

jCURRENT CYLINDER ADDPESS

tAND LOOK AREAD REGISTERS

$GET READY TO MOVE COMMAND
3GET READY TN SET GO AND
tFNABLE INTERRUPT
160 WITH
172 IN RHCS1 FOR READ DATA
gWITH INTERRUPT ENARLED
$SAVE RHCS1 DURING ABOVE OPERATION
tSAVE RNDS1 DURING ABNVE OPERATION

IWAIT FOR RDY BIT TO SET

SEQ 7999



MAINDEC=11=DERPV-B MACYLIT 27(732) 10<FER=T6 10622272 PAGF 72 SEQ Atne
DFRPVR P11} T16 RFSTORE SECTOP 1 CYLINDFR 1 THACK 1§

3066 015352 0#P2172 RHC S tWATT FOR PHCSt REGISTER

3867 M1S53%4 000200 RNY sWAIT FOR RDY BIT IN RHCS1 REGISTER

Jee8 M1S53S6 001614 908, tALLOW 90R9 MICRO SECONDS

3IR69 PI1SI6H PP1ISHY 839, $RDY MUST SFT BETWEFEN

IRTA 1692 AND 17478 MICRO SECONDS

Je71 sCOMPARF CONTENTS OF RHCS1 AND RKDS! ALREADY SAVED IN

IRT2 $RA AND RS TMMEDIATELY AFTEPR GO

3873 215362 013746 002336 nov @sRFFOR,=(SP) $ SAVE COMYAND

JRT4 015366 052716 Pest0} 8rs CIF!GOIDVA, (SP) 3 INCLUDE TE!GO!DVA

IB7S OM1S372 011637 0P1124 \ MoV (SP),888GDDAT $SAVE FOR PRINTOUT

3876 @A15376 A22600 cwp (SPYe+,RA sDURING AROVE OPERATINN OVLY IEIGO!DVA

3877 sAND COMMAND SHOULD BE SET

I8  B15400 001409 UFQ 678 sRRPANCH IF GOOD

3879 0@1S402 010037 001126 MOV RP,8888DDAT 18AD DATA

IRAG M1S54P6 010137 POA464 MoV R1,08REGADR tFAILING REGISTFR RHCSH

JeeY 915412 10402} ERROR 21 sDURING ABOVF OPERATION ONLY

3802 $COVMAND AND IE!GO!DVA SHOULD BE SET

IRBI  A15414 012746 OAt0SPR 6783 MoV SMOL!DPR!VV,=(8P) $SAVE BITS SET DURING OPERATION IN RKDS1

IRRE 215420 OP11637 PO112¢ MOV (SP),808GNPDAT $SAVE FOR PRINTOUT

3685 @15424 0220608 cwp (SP)e,RS sDURING AROVE OPERATION ONLY MOL!DPR!VY

306 31 SHOULD BE SET

IRAT M15426 Q31405 REQ 69s $BRANCH IF GOOD

IRGY 15432 010537 p01126 Mov RS,088BDDAT $tBAD DATA

3689 015434 010337 004464 MOV RI,MSREGADR sFAILING REGISTER RHDS{H

3090 15440 104063 ERROP 63 sDURING ABOVE OPERATION ONLY

IR91 JMOLIOPRI!VY SHOULD BE SFT

3892 015442 69¢¢

3893

30904 sCHFANGF SAVED PEGISTFRS TO EXPFCTED VALUES

3895 915442 0M403Y7 027762 JSR RO, MsFILLRE $MOV @ INTO SAVFD RHWC

3R96 0215446 0M2164 RHWC $SAVED REGISTFR TO CHANGE

39T A15450 Oon000Q @ tDATA

IR98 P15452 204037 927762 JSPR RO,MFILLRE 1MOV RETINTO+<260,.42> INTO SAVED RHBA

3899 @A154S6 082166 RHBA $ SAVFED REGISTFR TO CHANGE

3902 015460 004430 REINTO+<€260 ,82> tDATA

1901 015462 94037 027762 JSPR RA,88FILLRE $MOV 2 INTO SAVED RHDST

3902 015466 0902176 RHDST $SAVED REGISTER TO CHANGF

31903 915474 000002 2 tDATA

31904

3948 tCOMPARE REGISTER BEFORE READ HEADER AND DATA

3996 sWITH REGISTERS AFTER COMMAND

3907

3908

31949 @A15472 004037 AYI1040 JSR RA,808COMREG $COMPARE SAVED REGISTFRS WITH

3oin $PRESENT VALUE

It A15476 004476 SAVERF 3GOOD DATA SAVED IN “SAVERE’

3912 @A15500 002242 we $TEST DATA STARTING FROM ‘RHWC’

3913 015502 000822 18, 118, REGISTERS TO BE COMPARED

3914 A15504 015510 Ss sRETURN TN 58 ON ERROR

3915 215506 215514 68 $RETURN TO 68 ON NO ERROR

3916

1917 0815510 104031 5¢: F.RPOR L} sREAD HEADFR AND DATA CAUSED

3o1e A15512 000287 RTS pC $ IMPROPFR RFGISTER CHANGF

3919 $GOOD DATA GIVES WHAT SHOULD

3920 1BE THERE

3921 $RECEIVFD DATA GIVES WHAT WAS
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MAINDEC=11<DFPPV=-B
DERPVB P11

3022
3923
3e24
3929
392¢
3927
3928
3929
3930
39N
3032
193)
3034
393S
3936
3937
3938
3939
3940
3o 4
3942
394)
3944
3918
3946
3947
31948
3949
9S50
3951
3952
39%)
3654
395%
3956
3957
3968
3959
3960
3961
3962
396)
3964
39653
3966
3967
1968
3969
3970
3971
3972
3973
3974
3975
3976
3977

f15514

o15%14
0159260
f15522
15524
015526
19830

#15%32
15934

15536

f155136
015540
a15%544

#15552

#15356
215562
213564
15566
215870
719872
A153574

f15%76
215602
15604
015606

T16

LLLLER)
202334
fo03420
000404
015%32
P19%36

104032
800207

900004
ot2706
812737

204737

00402137
fn2354
00004
21063)
20000
200000
P2OVAD

f040)7
002364
#00400
17771

MACYIY 27(732)
RESTORE SECTOR 3 CYLINDFP 1 TPACK 1|

Al20%0

LA T
av0n1Y

flenen

fn27704

227730

04470

1R=FFR=76 16:22 PAGE 73

$THERE AFTEPR COMMAND

tNOW READ INTO BUFFER WILL BE CHECKFD TO SEE

t THF READ wAS GOOD
68

JSKR RO, 08COMPAR
WRFROM

REINTO

260,

78

108

7812 ERPOR 32
RTS pC

sCOMPARF TwWO BLOCKS OF WMEMORY
1GOOD DATA STARTS FROM WRFROM
3TEST DATA STARTS FROM REINTO
126@, WORDS TO BF COMPARED

$PRETURN TO 78 ON FERROR

sRETURN TO 108 ON NO FPROR

sWRITE HEADER AND DATA
sFOLLOWED BY A READ HEANEPR
$AND DATA GAVFE A READ ERPOR
$ERROR MAY RE IN READ OR WRITE

X IZIIXTRY YIS T A AR Y Y A SRR Y YA AR ZAZ XSRS SRR X JR R R X2 2 X D2 22 1 24 )

1»TEST 17 INVALID ADDRESS EPROR RHERi=BIT o010
te A WPITE HEADER AND DATA WILL BE ATTFMPTED TO CYLINDER 41%1
L TRACK 8, SECTOR 0
1o INVALID ADDRFESS ERROR (IAE) BTIT 010 IN RHERY SHOULD
ge sSET
’00.00....00...0.0..00.0'00.00..0.00000.000000....0..0.....0....
TST17: SCOPE

MOV sSTACK,SP tRESET STACK

Mov 817,00TSTNM tSAVE TEST NUMBER

JSR PC,ASCLD]ISK $1SET Ri«RHCSY, R2=-RHCS2

sFILL WPITE FROM RUFFEPR

JSR RA,RsFLHEAD
WRFROM

L)

14633

e

A

f

tFILL WRITE FROM BUFFF®R
JSR PO,08CLAREA
WRFROVe+1 0

296,

6-1

$RI=RHDS1, R4=RHER]
$GIVE RHei1 INITIALIZF
tSETUP UNIT NUBER

WITH HEADFR

1 SAVE HEADER DATA IN WRFROM
sLOCATION WHERE SAVED
tNUMBER OF WORDS SAVED
sFIRST DATA WORD

$ SECOND DATA WORD

sTHIRD DATA WORD

sFOURTH DATA WORD

WITH DATA

sCLEAR 256, WORDS, FROM WRFROM+1@
1STARTING FROM WRFROMe+iQ

3256, WORDS

sFILL WITH fet

SEQC 0191
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MAINDEC=11<-DERPVeB
DERPVE , P11

Jors
3979
3980
3981
3982
39,3
394
3988
3986
3087
3988
1909
3990
39919
3992
399}
3994
3995
3996
31997
3990
3999
4000
4001
4902
4003
4004
400S
4006
4007
4000
4009
4010
4011
4012
4013
4214
4015
4016
4917
4010
4019
4020
4921
4A22
4023
4024
4023
4326
4027
4028
4029
4030
4031
4032
4331

*15610
015614
A15616
#15617
15620

715622

015624
"15626

A15630

f15632
136136
0135640

215642

#15644

Pr156S80

2156%6
915662

n15666

n15672
15674
015676
f18700
15702

TY?

LR N
000613113
o0o
000
177374

0902354

f0P000
slomee

0021332

004037
002164
rOL4T6

000022

204737

#3777

213746
n52716

012677

194420
002174
002000
200011
000011

MACY1IY 27(732)

INVALID

032724

030220

elo14¢0

004472

002332
000101

164300

APDRESS

164302

18=FFR=76 16:22 PAGF 74
ERROR RHFR1=-RIT ate

+PYTE
+RYTE

tNOW THF WRITE HEADER AND DATA COVMAND WILL BRE FILLFD

JSR RO, PIRIN tSFTUP TO RUN FOR DATA COMMAND
63) stCY! INDER 6133
a 1SECTOR @
0 sTRACK @
286 ,~4 st WORD COUNT (DATA)=2S6,¢
14 HEADER WNORDS
WRFEOM™ tRUS ADDRFSS
1STARTING ADNDRESS OF DATA
tRUFFER = WRFROM
a 1DO NOT INHIBIT BUS ADDRESS INCREMENT
FMT22 116 BITS PER NORD FORMAT

1DO NOT INHIAIT FCC CORRECTION
3DO NOT INHIRIT HEADER COMPARE

WRIFOR $GET READY TO DO A WRIFOR
tWRITF HEADER AND DATA WITH 62 IN RHWHCS)

gNOW SAVE REGISTERS FOP COMPARISON AFTER WRITE HFADER AND DATA
JSP R@®, P8 SAVER $ SAVE RFGISTERS

RHWC JRHWC I8 THF FIRST REGISTER SAVFD
SAVFPRE 1STARTING ADDRES OF WHERE
$ THF PEGISTERS ARE SAVED
18, sNUMBER OF REGISTERS
$SAVFD = 18,
JSR PC,ReCHECKT sCHFCK DVA,RDY,MOL,DOPF,DRY, VY
MOV GSRPAVEC,#PPVFC 3:SET RPPA4 VECTOR ADDREFSS

1T0 °TIMEL’ IF P-CLOCK 18 PRESENT

$OR TO °TIME2’ IF P-CLOCK IS NOT PRESENT
$°TIME® WILL ONLY SAvVE

$CURRENT CYLINDER ADDRESS

$AND 1,00K AHEAD REGISTERS

MOV @SWRIFOR,=(SP) GET READY TO MOVE COMMAND

B1S 8GOl 1IE, (SP) §GET READY TN SFT GO AND
$ENABLE INTERRUPT

MOV (SP)e,PRHCS 1GO WITH

162 IN RHCSt FOR WRITE HEADER AND DATA
sWITH INTERRUPT ENABLED

WAT tWAIT FOR IAE BIT TO SET

RHFPR1 sWAIT FOR RHER] REGISTER

TAE JWAIT FOR IAE BIT IN RHEFR1 REGISTER
9. tALLOW 9@ MITRO SECONDS

9. ;TAE MUST SET BETWEEN

1A#@ AND 180 MICRO SECONDS

sCHANGE SAVE REGISTERS TO EXPFCTED VALUE

SEQ #102



MAINDEC-11<DERPV=B

NPERPVB, P11
V34
4735
4036
4237
43R
4239
4240 3A15704
4241
4042 M15712
4048)
4244 015720
4748
4046 015726
4047
4048
4049 015734
42590 015740
4051
4052 @15742
4905 ¢1%5744
4054 M15746
4758 P1%7%0
4056 M15752
4057
4758 415754
4059 018760
4060
4061 019762
062 M15764
4063 015766
4064
4965 015770
4966
4067
4768 015776
4069
49470
4071
4072
4073
4074 016004
4078
4976 P16010
40877 016012
4078 0416914
4079 016016
40600 016020
4081
1782 016022
4083 016024
4084
4485
4086
4URT7 016026
4088

4089

T1?

217737
17737
17737
2177137

f04037
902214

000Pa2
000061
100000
200001
2400090

oe4nd?
002174

000001
000001
#02000

0313737

217737

2004037

204476
#72242
200022
016022
216326

104054
A00207

L)

MACY1T

INVALID

164294
164250
164244
164240

a3m732

230732

0M4622

164174

231040

27(732)

or4476
fa4S0eP
PA4502
0n4304

074522

f04S10

JR=FER=76 16322 PAGF 7§
ADDRFSS ERROP RHFR1=-BIT 818

28:

SEQ A0}

tAS EXCEPTION TS ASSERTED BEFORE RUM IS [ATCHFD

sPHWC ,RHBA,PHCSY ,RHCS2,

CANNOT AF PEREDFTERMINFD

s THFY WILL VARY DFPENDING ON GATE OFELAYS ON DIFFRENT [(INITS

MOV ORHWC ,08SAVERE RHNC IS UNPRFDICTARLF
1AS EXPLAINED ABOVE
MOV GRHBA,P8SAVFERF423RHRA IS UINPRFDICTARLE
tAS EXPIAINED AROVE
MoV ORNCS2,PsSAVERE+ 4 RHCS2 1S UNPREDICTABLE
1AS EXPLAINED ABOVE
MOV BRHCS1,M8SAVERE+6FPHCST 1S UNPREDICTABLE
tAS FXPLAINED ABOVE
JSR RO, 80CHRFG sCHANGE RITS IN SAVED RFGISTER
RHDS) $CHANGE RHDS{ REGISTER
2 312 RIT/BITS TO BE CHANGFED
1 sNEW VALUF OF ATA 18
ATA sCHANGE ATA BIT
1 sNEW VALUE OF ERPR IS 1
ERR $CHANGE ERR BIT
JSR RMA, B8CHREG SCHANGE BITS IN SAVED REGISTER
RHER1{ $CHANGE RHERi REGISTER
1 31 BIT/RITS TO RE CHANGED
1 sNEW VALUE OF IAE 18 1
IAE sCHANGE IAEZ BIT
818 SOATTENT,00SAVERE+24 $SET APPROPIATE ATA BITS
sFOP WORKING DRIVE IN
$ SAVED RHAS LOACTION
MOV ORHDST,R8SAVERE+12 tRHDST I8 INDETERMINATE SO IT IS NOT CHECKED

jCOMPARE REGISTERS BEFORE ATTEMPTED WRITE WITH
tAFTER ATTEMPTED WRITE WITH A IAE ERROR

JSR RP,ReCOMREG

SAVERE
We

ie,

18

28

ERROP S4
RTS pC

$COMPARE SAVED REGISTERS WITH
$PRESENT VALUE

1GOOD DATA SAVED IN °SAVERE’
$TEST DATA STARTING FROM °“RHWC’
316, REGISTERS TO BE COMPARED
$RETURN TO 18 ON F.RROR

sRETURN TO 28 ON NO ERROR

$ATTEMPTED OPFRATION WITH
sINVALID ADDRESS CAUSFED

s IMPROPER REGISTER CHANGE
$GOOD DATA GIVES WHAT SHOULD
18E THFERE

$RECEIVED DATA GIVES REGISTER
sCONTENTS AFTFR ATTEMPTED
sWRITE HEADER AND DATA



MAINDECe11<-DERPV-RA
DERPVE P11

P92
4991
4992
4093
4794
499%
4096
4197
4098
4299
41900
4101
4102
41013
4104
11us
4106
410
4108
4109
4110
4111
€112
4113
4114
4118
4116
117
4119
4119
4120
4121
4122
4123
4124
4129
4126
4127
4129
4129
4139
411
4132
413
4138
41139
4136
“u»n
4139
4139
41490
4141
4142
4143
4144
4145

16026
016030
n160Y4

f16042

216046
16052
f160%
0160356

P16MEN
f16064
f16066
716067
16070
016072

Pl16ATS
16076

Pr161m0

216102

#16106

s16110

f16112

f6114

T1?

200004
A12706
812737

r8473?

fCc403?
702354
rosso0
200377

004937
foeA0N
000
023
177400
202334

oo0n0e
f1ead0

ne2330

204317

AB2164

004476

f0G022

fan4erd?

MACYIL 27(732)

INVALID

A3neée

2277130

#32024¢

030220

232144

ADDRESS

294470

18<FER=78 16:272 PAGE 76
EFRROR RHFRi=-RIT st1@

S00CB00080800000000000000033003003300000033308003000000000000800000

$eTEST 20 INVALID ADDRESRS ERPOR RNERY « BDIT 010

1o A WRITF DATA TS ATTFMPTFD TO CYLINDER A, TRACFK 19,
SFCTOR ¢ .

3o INVALID APDRESS ERROR IAE RIT 81@ IN RHEP)

t A SHOULD SET

0000800320030 00030353030000800000000000000000000800000000000

T8T2#: SCOPE

MoV 8STACK, 3P
MOV 820,08 TSTNM
JSR PC,0sCLDISK

tPESET STACK
$SAVE TEST NUMEER

$1SFT P1-RHCS1, R2-RHCS2
s$PI-RHDSY, P4-RHFR1Q
$CIVE RH=11 INITIALIZF
sSETUP UNIT NUBER

tFILL WRITE FROM BUFFER WITH DATA

JSR RO, 8sCLAREA
WRFROM

256,

3

tCLTAR 256, WNRDS, FROM WRFROM
$STARTING FROM WRFROM

1256, WORDS

sFILL 4ITH 377

sWRITE OATA COMMAND WILL BF FILLED

JSP RO, B88RUN
e
+BYTE (4
LAYTE 19,
=236,
WRFROM

'
FMT22

WRIDAT

tSETUP TO RUN FOR DATA COMMAND
sCYLINDFR @

tSECTOR @

s TRACK 19,

tWORD COUNT = 2%6,

1BUS ADDRESS

tSTARTING ADORESS OF DATA
sBUFFFR s WRFPOM

tD0 NOT INWIBIT BUS ADDRESS INCREMENT
116 BITS PER WORD FORMAT

3D0 NOT INHIRIT ECC COPRECTION
$D0 NOT INKHIBIT HEADFR COMPARE
tGET READY TO DO A WRIDAY

sWRITE DATA WITH 60 IN RHCSH

$SAVE REGISTERS FOR COMPARISON AFTER ATTEMPTED WRITE DATA

JSH P2, 04SAVEFK
RHWC

SAVERE

18,

JSR PC,PeCHECKT

$SAVE REGISTERS

$RHWC IS THE FIRST REGISTER SAVED
tSTARTING ADDRES OF WHERE

fTHE REGISTFRS ARE SAVED

gt NUMBFR OF REGISTERS

tSAVED = 180,

sCHECK DVA,RDY,MOL,DPR,DRY, VYV

SEQ M104
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v
MATNDEC =11=DFRPV-R WACYS! 27¢732) 18-FER=In 14122 PAGE 77 SEC 108
DFRPVR. P11 120 INVALID ADDPFSS FPPOR RHFPY = BIT €14

146 016120 A13777 00ed1? 164032 wov QSRPAVFC,ORDVFC $SET PP4 VFCTOR ADDRFSS

a3 3TO *TIME1® IF P=CLOCK 1S PRESFNT

4148 $PR TO *TIME2® IF P=CLOCK IS “OT PRESENT
4149 1°TIMF* aILL ONLY SAVF

PRy tCURRENT CYLINDFR ANDPESS

4151 {ANE LOOK ANEAD REGISTERS

052

i 41%)

4156 016126 13746 AR2330 MOV MOWPTDAT, =(SP) $GFT PEADY TO MOVE COMMAND
4155 P16132 AS2716 ANP1O1 RIS 8RO TF, (SP) 1GET PEADY TO SET GO AND
4156 sFNABLE INTERRUPT
4157 016136 P12677 164330 MOV (SP) e, BRHCSY 16O WITH
41586 160 IN PHCS1 FOP WPITE DATA
4159 sWITH INTERRUPT ENARLFD
4162
46t
4162 16142 104620 WAT IWAIT FOR IAF BIT TO SET
4163 Al6184 QP2174 RHER1 {NATT FOR RHER1 REGISTER
4163 P16146 @A2000 Y sWATT FOR IAE BIT IN RHER] PEGISTEP
4165 016150 APAALL 9. sALLOW 9@ MICRO SFCONDS
3166 P16152 030011 9. {IAF MUST SFT RETWEEN
067 198 AND 182 MTCPO SECONDS
4168
68 sCHANGE SAVED RFGISTEPS T0 FXPFCTED VALUFS
4172
E))
7?2
4173 +AS EXCFPTION IS ASSERTFD BEFORF RUN IS LATCHFD
0174 s RHWC, RHBA, RHCS1,RHCS2, CANNOT BE PEREDETERMINED
4175 {THEY WILL VARY DEPENDING OM GATE DELAYS ON DIFFRENT UNTTS
4176 216154 017737 164004 004476 MOV ARHWC,M9SAVFRE :RHWC 1S UNPREDICTABLE
4177 JAS EXPLAINED ABOVE
4179 916162 017737 164000 0P4S0A MOV ARHAA, PSSAVFRE+23RHBA 1S UNPREDICTABLE
4179 tAS EXPLAINED ABOVE
§180 16170 217737 163774 604502 MOV BRHCS2, MISAVERE+43RHCS2 IS UNPREDICTABLE
4181 tAS EXPLAINFD ABOVE
4182 P16176 P17737 163770 AA4SP4 MOV BRHCS1, 80 SAVERE+61RHCSY IS UNPREDICTAPLE
4103 tAS EXPLAINED AROVE
s1R4
4185 016204 M04AIT ©38732 JSR PO, 88CHREG yCHANGF BITS TN SAVED REGISTER
4186 016217 ©02214 RHDS1 JCHANGE RHDS1 REGISTFP
4197
1178 P16212 008062 2 12 BIT/BITS T0 BE CHANGFD
4169 016214 090401 1 sNEW VALUE OF ATA IS 1
$193 016216 100369 ATA :CHANGE ATA BIT
1191 216220 AAPAAY ' 'NEW VALUF OF FRR 13 1
4192 016222 040000 ERR sCHANGE ERR BIT
4193 016224 R17737 163746 Q04510 MOV SRHDST, 88 SAVERE+1 2 ;RHDST 1S INDETERMINATE SO IT IS NOT CHECKED
4194
4195
41196 #1622 004037 930732 JSP RO, RICHREG {CHANGE BITS IN SAVED RECISTER
4197 016236 002174 RHER1 JCHANGE RHER1 REGISTER
4199
I 4199 016240 POOAO1 1 11 BIT/BITS TO BE CHANGED
1200 016242 APPAAY 1 INEVW VALUE OF TAE IS 1
4201 916244 002000 IAE sCHANGE 1AE BIT




P

PRSI PP —

MAINDFCe11=-DERPV=8
DFRPVB,P11

47202
47203
4204
4295
4206
4207
4708
4209
4210
4211
4212
4213
4214
4218
4216
217
4218
4210
4220
aon
4222
4221
€224
4225
4226
4227
4228
4229
4230
4231
4232
423)
4234
42135
4216
12317
4238
4239
4242
4241
4242
424)
4244
4245
4246
4247
4248
4249
4750
42514
4252
4253
4254
42%5
4256
4257

16246

216254
716260
16262
?16264
216266
f16270
”1627?
16274

216276

716276
A16300
n16104

016312

8161316

#16322

T20

053737

#0407

004476
"N2242
f0002?2
#16272
16276

104054
f0n207

P02 4
012706
12737

704737

0047137

137177

MACY1t 27(732)
APDRESS FPROR RHER] = RYT #1@

INVALID

004622

231040

enjo00d
fePP23

030140

004472

PP4522

ro4dTe

163630

jR=FFBe7h 16222 PAGE 78

RIS REATTENT,MISAVERF424 $1SFT APPRNAPIATE ATA BITS
tFOR WORKING DRTIVE 1IN
$1SAVED RHAS LOACTION

jCOMPARE RFGISTERS REFORF ATTEMPTED WRITFE DATA
tWITH AFTER ATTFMPT, IAF SHOULD AE SET

JSP RO, 88COVREG sCOMPARE SAVFD REGISTERS WITH
$PRESENT VALUTF
SAVERF $GOOD DATA SAVED IN °SAVEPE’
wC $TEST DATA STARTING FROM °RHWC’
18, 3110, REGISTERS TO BE COMPARED
18 tRETURN TO 18 ON ERROPR
28 JRETURN TO 28 ON NO ERROR
182 FRROP 54 SATTEMPTED WRITE DATA
RTS PC sWITH INVALID ADDRESS
sCAUSFD IMPPOPER RFGISTFR
s CHANGE
28 $GOOD DATA GIVES WHAT

$ SHOULD BE THERE
tRECEIVED DATA GIVES WHAT
tWAS THERE AFTER AFTER ATTEMPT

XYY XYY YT YIRS XYY XIS RIS A IR YA XSS YRR 2 A X X 2 2 2 4 2/

$oTEST 21 INVALID ADDRESS EPROR RHER1 =BIT 010

1o A READ HEADER AND DATA IS ATTEMPTED TO CYLINDER @
10 TRACK 9, SECTOR 22

18 INVALID ADDRESS ERROR IAE BIT 018 IN RHFR}

1 e SHOULD SET

1@ THIS WILL START WITH THE HEADS ON CYLIKDER 10

18 TO PROVE THAT IAE SETS EVEN BEFORE THE INPLIED

1e SEEK

L LYY Y Y Y Y Y Y Y Y Y Y YN XY YR AY Y YYYY Y YA YYY YT XIY Y YA YT Y YT YR LYY 2 )
TST21t SCOPE

MOV 8 STACK, SP $RESET STACK
MOV 821,08TSTNM $SAVE TEST NUMBER
JSR PC,MeCLDISK $SET R1-RHCSi, R2-RHCS2

$RI=RHDS:, R4=-RHER}
$GIVE RHe11 INITIALIZE
sSETUP UNIT NUBER

§GET THFE WHEADS TO CYLINDER 10
JSR PC,88CHECKT sCHECK DVA,RDY,MOL,DPR,DRY, VYV

MOV @SRP4AVEC,ORPVFC 31SET RPP4 VECTOR ADDRESS
$1TO °TIMEY® IF P<CLOCK 1S PRESENT
1OR TO °*TIMF2° IF P-CLOCK IS NOT PRESENT
1 °TIME® WILL ONLY SAVE
sCURRENT CYLINDER ADDRESS
$AND LOOK AHEAD REGISTERS

SEO #106



MAINDEC=11=-DERPV=R MACY11 27(732) 1{1R8-FER«76 16:22 PAGE 79 8L0 P107

NERPVR P11 T21 INVALTID ADDRFSS FREOR RHFR1 <RIT sif
4258
4259 416330 0A4NIT 03IAFAIP JSR RA, 08 SEFKCY § SEFK FOR
4262 916334 QOAR1O 10 ¢tCYLINDER 10
4261
4262 16336 013746 AN234P MoV RESFECOM,=(SPY $GET READY TO MOVE COMMAND
4263 716342 052716 AR 101 BIS sGO!TE, (SP) 1GET READY TN SET GO AND
4264 sENABLE INTERRUPT
4265 Q016346 M12677 163620 MOV (SP)+,PRHCS) $GO WITH
4266 34 Th RHCSY FOR SEEK
4267 tWITH INTFRRUPT FNABLED
4209
4269 016352 104420 WAT tWAIT FOR DRY BIT TO SET
4270 916354 002214 RHDS1 tWAIT FOR RHDS1 REGISTER
4271 016356 000200 DRY sWAIT FOR ORY BIT IN RHOS1 REGISTER
4272 #16360 015330 1000, sALLOW 70A0A4 MICRO SECONDS
47273 016362 015330 1000, tDRY MUST SFT BETWEEM
4274 ;@@ AND 140000 MICRO SECONDS
4275
: 4276 216364 004737 0ION6P JSR PC,8e¢CLDISK $1SET R1-RHCS1, R2-RHCS2
I 4217 tR3I=RHDS1, R4=-RHER]Q
4278 $GIVE RH=1] INITIALIZE
i 4279 tSETUP UNIT NUBER
i 4200 ¢tFILL RFAD INTO RUFFER WITH 125252
! 4281 V1637¢ 004037 027730 JSR R?,8sCLAREA tCLEARP 260 WORDS, FROM REINTO
! 4282 16374 003420 REINTO §STARTING FROM REINTO
Q 428) 016376 PA0260 269 1260 WORDS
i 4284 016400 12952352 1252%2 sFILL WITH 128232
i 4203
4206
4287 t THE READ HEADER AND DATA COMMAND IS FILLED
42088
4209 016402 AO4PIT7 0MI2024 JSR RA, 88RUN $SETUP TO RUN FOR DATA COMMAND
4290 016406 Q00A00 e sCYLINDER o
4291 Q16410 026 +BYTE 22, tSECTOR 22,
47292 016411 Ane «BYTE 4 tTRACK @
4293 0164312 177374 «256,-4 1WOPD COUNT (DATA)=256,¢
4294 14 HEADEP WORDS
4295 M16414 OPrIL20 REINTO tBUS ADDRESS
4296 sSTARTING ADDRESS OF DATA
4297 sRUFFER = REINTO
4298 016416 0OPANOR a tDO NOT INMIBIT BUS ADDRESS INCREMENT
4299 716420 14000 FMT221EC] 116 BITS PER WORD FORMAT
4300 s INHIRIT ECC CORRECTION
43191 $DO NOT INHIBIT HEAOEP COMPARE
4302 016422 002336 REFOR $GET READY TO DO A REFOPR
4303 sREAD HFADER AND DATA WITH 72 IN RHCS1
4304
43105
4306 $SAVE RFGISTERS FOR COMPARISOM AFTER ATTEMPTED READ
43107 016424 004037 010220 JSR PA,88¢SAVER $SAVE REGISTERS
4308 016430 002164 RHWC SRHWC IS THE FIRST REGISTER SAVED
4309 2164312 044476 SAVERE $STARTING ADDRES OF WHERE
4310 s THE REGISTERS ARE SAVED
4311 216434 000022 18, $NUMBER OF PEGISTERS
4312 tSAVED = 18,
431)




MAINDFC=11-DEPPV=8
DERPVE,P1]

4314
4318
4316
4317
4318
4319
4320
4321
4322
4323
4324
41329
4326
4327
4329
4329
4332
4331
4332
43133
4314
433S
4336
4337
43136
4339
4340
4341
4342
4143
4344
41345
4346
4347
4348
4349
431592
4351
413182
4353
4354
4358
4356
4357
4358
4339
4360
4361
4362
4363
4364
4368
41366
4367
4368
4369

f164136

16442

A16450
016454

M16460

"16464
216466
n16470
n16472
216474

f16476
16904
16512
#6520
016526
#16532
A16S34
216536
16540
216542

P16544
16546

”165%4
216560

916562

T21

fP4eTI7

21371

#13746
AS2716

12617

104420
"er2174
An2000
200022
AP0M02

217737
217737
17737
17737
004037
002214
fNA002
e0mAMO1
170000
800001

f40000
28177137

fD4037
02174

*R00a1

MACYIL 27(732)
INVALID AUDRESS ERROR RHER] =RIT 014

flot4e

0ae472

hA2336
ac0101

163506

163462
163456
163452

163446

030732

163424

632732

163510

P24476
o84S
004902

fO4S04

A4S0

10=-FER=76 16122 PAGF 80 SEQ P1048
JSP PC,MeCHECKT $CHECK DVA,RPDY,MOL,NPR,NRY, VYV
wov fSPP4VEC,PRPVEC 3SET RPA4 VFZTOR ADDRESS

$7T0 °TIME1’ IF P=CLOCK IS PRESENT

$OR TO °TIME2’ IF pP-CLOCK 1S NOT PRESENT
:°TIMNF® WILL ONLY SAVE

sCURRENT CYLINDER ADDRESS

gAND 100K ANEAD PEGTISTERS

MOV @eRFFOR,=(SP) $GET READY YO0 MOVE COMMAND

RIS 8GOLTE, (SP) $GET READY TN SFT GO AND
sFNABLE INTERRUPT

uOy (SP)e,RRHCS! 60 WITH

372 IN RHCS1 FOP READ DATA
tWITH INTEPRUPT ENABLFD

WAT sWAIT FOR JAE BIT TO SET

RHER1 tWAIT FOR RHER]1 REGISTER

IME sWATIY FOR 1AF BIT IN PHFR]1 RFGISTER
2. $ALLOW 20 MICRO SECONDS

2. tIAF MUST SFT BETWEFN

10@ AND 40 MICRO SFCONDS

sCHANGE SAVED RFGISTERS TO EXPECTFD VALUES

tAS EYCFPTION IS ASSERTED BEFNRE RUN IS LATCHED
s RHWC, RHBA,RHCS)1 ,RHCS2, CANNOT BE PEREDETERMINFD
s THEY WILL VARY DFPENDING ON GATE DELAYS ON DIFFRENT UNITS

Moy OPRHWC, 00 SAVERE RHWC IS UNPREDICTABLE

tAS EXPLAINED ABOVE
MOV GPHAA, P SAVERE+2:RHRA 1S UNPREDICTABLE

$1AS EXPLAINFD ABROVE
MoV GRHCS2,00SAVEREC4RHCS2 IS UNPREDICTABLF

tAS EXPLAINED AROVF
nov PRHCS1,P8SAVERE+6)RHCST1 IS UNPREDICTABLF

tAS EXPLAINED ABOVE
JSP RO, 8eCHREG sCHANGE BITS IN SAVED REGISTER
RHDS sCHANGE RHDS1 REGISTER
2 12 BIT/BITS TO RE CHANGED
1 $NEW VALUE OF ATA IS 1
ATA $CHANGE ATA 81T
1 gNEW VALUFE OF ERR IS 1
ERR sCHANGE ERR BIT
MOV ARKDST,88SAVERE+1?2 tRHDOST IS INDETERMINATE SO IT IS NOT CHECKED
JSR R®, 89CHPREG $CHANGE BITS IN SAVFD REGISTER
RHFR} §CHANGE RHER{ REGISTER
1 11 BIT/BITS TO AE CHANGED



MAINDEC=11<«DERPVeB MACY1Y 27(732) 1R8-FERe76 10222 PAGE 81 SEQ 109
DFRPVR, P T21 INVALID ADDPESS ERROR PHEP) <RIT 819
4370 OA16564 000001 t tNEFW VAIUE OF [IAF IS 1
4371 916566 OR2790 TAF tCHANGE TAE AIT
4372
4373 16570 053737 AN4F22 PP4822 RIS QSATTYNT,0SAVFRE« 24 $SET APPROPIATE ATA BITS
4374 sFOR WORKING DRIVE 1IN
4378 tSAVED RHAS LOACTION
4376
«9In sCOMPARE REGISTERS BFFORF ATTFMPTED READ MEADFPR
| 4378 $AND PATA WITH AFTER ATTFMPTED READ
431719
438¢ A16576 GA4AYT 831040 JSR RPA,808COMREG tCOMPARE SAVED RFGJISTEPS WITH
43019 §PRESENT VALUE
4302 P16682 004476 SAVERE $GOOD DATA SAVED IN °SAVERE’
438) P166604 002242 wC s TEST DATA STARTING FROV¥ ‘RHWC’
4304 016606 002022 19, 118, REGISTERS TO BF COMPARFD
4IRS 016619 016614 18 sREFTURN TO 1¢ ON ERROR
4306 16612 M16622 28 JRETURN TO 28 ON NO ERROR
4387
43800 A16614 104094 18 FRROR 54 SATTEMPTED READ HEADEPR
4389 @16616 640207 RTS | 49 tAND DATA WITH INVALID
43902 1 ADDRESS CAUSED IMPROPEP
4391 SsREGISTER CHANGE
4392 3GOOD DATA GIVES WHAT
439) $ SHOULD BE THFRE
43194 sRECEIVFD DATA GJIVES
4398 IREGISTER CONTENTS
4396 JAFTER ATTEMPTED
4319) $ READ
4398 Q16620 ri}]
41399
4400
4401 XX I XY I Y Y Y Y Y Y Y Y Yy Y Y Y Y Y Y Y Y Y Y Y Y Y Ry Y Y Y Y Y Y Yy Y Y Y Y Y YYTIYYIYY YY)
4442 J*¢TEST 22 INVALID ADDRESS FRROR RHER] = BIT 810
4403
4404 K A READ DATA IS ATTEMPTED TO CYLINDER 3, TRACK ¢
4428 1e SECTOR 20 <« FORMAT 18 BITS PER WORD
4406 1 INVALID ADDRESS FRROR IAE BIT 010 IN RHER{
4407 'Y SHOULD SET
4408
4409 E I I XTI Y Y Y Y X Y Y Y Y Y Y Y Y Y Y Y Y Y P Y Y Y Y Y Y Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y YYYYYYYYY YY)
4410 016620 000004 TST22t SCOPE
4411 @16622 012706 001000 MOV 8STACK, SP $RESET STACK
4412 016626 £12737 MAOP22 BA44T0 MOV 022,00 TSTNM s SAVE TEST NUMBER
4413
4414 016634 044737 0IOR6Q JSR PC,88CLDISX $SET R1=RNCSt, R2-RH(CS2
4415 $R3I=RHDS1, R4=RHFRYQ
4416 3GIVE RHeji INITIALIZE
4417 $SETUP UNIT NUBER
4418
4419 tFILL PEAD INTO BUFFER WITH 125252
4120 Q16640 004037 027730 JSR RO, 88CLAREA $CLEAR 268 WORDS, FROM REINTO
4121 #16644¢ 243420 REINTO $STARTING FROM REINTO
4422 016646 000260 260 1260 WORDS
4423 @166%@ 12%2%2 125282 sFILL WITH 125252
4424
4429




MAINDEC=11-DERPV-R
DERPVE P11 T22
4426
4427
4428 @166%2 08P40)37
4429 016656 0200000
4130 016667 a4
4431 416661 fNo
4432 016662 177409
41313} P16664 PO3IL22
4434
4438
4436 V16666 AOAGOP
4437 716674 O0Q4000
413A
4439
4440 Q16672 902334
4441
4142
4443
4444
4445 P16674 0040))
4416 £16700 0G2164
4347 016702 004476
444R
4449 A16704 O0PN22
4450
4451
4452 016706 047)7
4453
4454
4455 916712 0137177
4456
44%7
4458
4459
4460
4461
4462
4163 @16720 813746
4364 016724 052716
4465
4466 016730 212617
4467
4408
4469
4470
4471 016734 104420
4472 016736 002174
4473 P16740 002000
4474 016742 PAO0P2
4475 M16744 PAOV02
4476
4477
4478
4479
4482 016746 204037
4401 0P16752 002172

MACY11 27(732)

INVALID

fI2¢24

fl0220

030140

0944472

#2334
om0t

163236

238732

ADDRESS

163240

18=FFR=76 16:22 PAGF R2
FPROR RHER] « RIT 210

PYTE
+BYTFE

s THE RFAD HEADER AND DATA COMMAND 1S FILLED

JSP RO, 88 RUN
4

20,

@

=756,

PEINTO

o
EC1

PEADAT

$SETUP TO RUN FOR DATA COMMAND
sCYLINDEP @

1SECTOR 20,

tTRACK @

s WORD COUNT s 286,

1BUS ADDRESS

1STARTING ADODRESS OF DATA
sRUFFER & RFINTO

tDO NOT INHIBIT RIS ADDRESS INCREMENT
118 BITS PER WORD FORMAT
$INHIBIT ECC CORPECTION

31DO NOT INHIBIT HFEADER COMPARF
$CET READY TO DO A READAT

IREAD DATA WITH 78 IN RHCSH

1SAVFE REGISTERS FOP COMPARISON AFTER ATTEMPTFD READ

JSR FA,88SAVFR
PHWC
SAVEPRF

1a,

JSR PC,08CHECKT

MoV OSRPAVEC,PRPVEC

may PPREADAT, = (SP)
B1S 8GO!1E, (SP)

Moy (SP)+,ARHCSI

WAT
RHER]
TAF
2,

2.

jCHANGE SAVFD REGISTERS

JSP kA, 8eCHREG
RHCS1

§ SAVE REGISTERS

JRHWC IS THE FIRST REGISTER SAVFD
JSTARTING ADDRES OF WHERE

1 THF REGISTERS ARE SAVFED

§NUMBER OF PREGISTERS

1SAVED = 18,

$CHFCX DVA,RNDY,%0L,DPR,DRY, VYV

+SET PPA4 VFTCTOR ADDRFSS

1TO °TIVF1® IF P«CLOCK IS PRESENT

tOR TO °“TIME2® TF P=-CIOCK 1S NOT PRESENT
s °TIME® WILL ONLY SAVE

sCURPRFNT CYLINDER ADDRESS

$AND LOOK AHEAD REGISTERS

1GET READY TO MOVE COMMAND
tGET READY TO SET GO AND
tENABLE INTFRRUPT

$sGO WITH

178 IN RHCS1 FOR READ DATA
$WITH INTERPUPT ENABLED

$WAIT FOR IAE BIT TO SET

sWAIT FORP RHERY PEGISTER

gWAIT FOR TAE BIT IN RHERY REGISTER
¢tALIOW 20 MICRO SECONDS

$TAE MUST SFT BETWEEN

187 AND 40 WICRO SECONDS

TO FXPECTED VALUFS

sCHANGE BITS IN SAVFD RFGISTER
sCHANGE RHCS1 REGISTER



MAINDFC=11«NDEPPV=B MACYL! 27(732) 10«FER=T76 16222 PAGE R} SEQ 111
DERPYVB, P11 T22 IANVALID ADDRESS FRROR RKER| « RIT 810
4482
4403 N167S4 PAP0O2 ? t2 RIT/RITS TN RE CHANGED
4404 916756 MIO0O1 1 ¢+NEW VALUE OF SC 1S |
GARS  A16767 100090 sC sCHANGFE. 8 81T
4426 P16762 0002001 | sNEW VALUE OF TR¥ (S8 |
4487 016764 P4P0AR TRE tCHANGE TRE BIT
4400 016766 P17737 163204 GP4S1Q MOy ORHNST,B88SAVERF4123RHNST IS UNPREDICTARIF
4489
4490 V16774 004037 AIRTI2 JSR RO, RCHREG tCHANGE BITS IN SAVFD REGISTER
4491 M17000 902214 RHDS1 tCHANGE RHDS)] REGISTER
4492
i 4493 017002 000082 2 ¢2 BRIT/RITS TO BF CHANGFD
4494 017004 O0POAO1 1 gNEW VALUE OF ATA I8 1
449S P917006 100030 ATA tCHANGE ATA BIT
4496 017010 IP0OR 1 ¢NEd VALUE OF ERP IS 1
4497 OA17012 940400 FRR sCHANGE ERR BYT
44949
4499 017014 204037 030732 JSP RP,8eCHREG tCHANGE RITS IN SAVED RFGISTER
4500 017020 002174 RHER1 tCHANGE PHERY REGISTEP®
4521
4502 #179022 000001 1 11 BIT/RITS TO BE CHANGED
45031 017424 0B0e201 1 tNEW VALUE OF IAF IS |
4504 017026 0a2000 1AF sCHANGE IAE BIT
4509
4506 017330 0853737 004622 004522 B1S POATTENT, POSAVERE«24 s SET APPROPIATE ATA BITS
4507 sFOR WORKING DRIVE 1IN
4578 s SAVED RHAS LOACTION
4579
4514 sCOMPARF REGISTFRS WEFORF ATTEMPTED READ
4%11 sOATA WNITH AFTER ATTEVYPTED PEAD DATA
4512
4%13 217036 0040317 A3IL1040 Jsp RO, 00COMREG stCOMPARE SAVED REGISTFRS WITH
4514 tPRFBENT VALUE
4515 #17042 004176 SAVEPRF §GOOD DATA SAVED IN °‘SAVERE’
4516 317048 AP2242 we sTEST DATA STARTING FROM °RHNC’
4517 00170406 POPO022 18, 110, REGISTERS TO BE COMPARFD
4510 #170%0 017054 1s $RETURN TO 1s ON ERROR
4519 2170%2 217060 28 tRETURN TO 28 ON NO ERROR
4520
4521 017454 1040%¢ 18: ERROR 54 tATTEMPTED READ
4522 P1L70%6 000207 RTS pC :DATA WITH INVALID
45213 s ADDRY.SS CAUSFED IVPROPEP
4524 tREGISTER CHANGE
49528 1GOOD DATA GIVES WHAT
4526 t SHOULD BE THERE
452 sRECEIVFD DATA GIVES
4828 tREGISTFRS CONTENTS
4529 SAFTER ATTEMPTED
45130 s READ
4531 017060 28
45132
4533
45134 SNSRI NRINIBENBRNRTIRNTRDORNBUNIDRANGBIIGIRBVBINNVBRBUVDBRVNDES
4835 teTEST 23 ADDRESS OVERFLOW ERROR RHERt« BIT#9 AOLE
4536

4537 3 A WRITE HEADER AND DATA COMMAND IS GIVEN FOR CYLINDER &, TRACK @
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45119
45139
4540
4541
4542
4543
4544
4545
4546
4547
4548
4549
456
4551
4552
4553
4554
4555
4556
4557
4558
4559
456¢
4561
4562
45613
4564
4569
4566
4567
4568
4569
457
45N
4572
4573
4574
4578
4576
4577
4578
4579
4580
4581
4582
4583
4584
4585
4586
4587
4588
4589
4590
4591
4592
4593

AlL7060
*17062
A1 TIM66

217074

6017100
17104
f17106
217110
f17112
f17114
017116

#171290
17124
17126
f17130

#17132
217136
717140
17141
17142

17144

23

Ll 1 1]
012706
"12737

0n473)7

0440137
22334
P00y
o10000
f20000
L
00000

P24037
fn2364
nP0400
ol L

pA4NYT
AReANAG
o002
0
177374

292354

MACY1IY 27(732)

oM1000
APAA2)

f3P060

2027704

827730

PI2824

fo4470

{RaFFRe?6p 16:272 PAGF R4
ADDPESS OVFRFLOW FRPNR PHFR1= BITeQ AOF

je
e
] e
e
1®
s e
3 J
3 e
e
e
18
1
1
1 e
1
3
38
36
1 B 4

SFCTOR A, 2%6 wWONPDS OF @
NO CHFCX 1S DONF AFTFR THIS WRITE

A WPITE HEADER AND DATA COMMAND IS GIVEN FOR
CYLINDFR 414, TRACK 16, SECTOP 21, 261 WORDS

ADDRESS OVFRFLOW FRRORP RHFR1 BITe9 SHOULD SfT
AFTFR SFCTOR 21 IS WRITTEN
ALL REGISTERS ARF CHECKED

A PFAD HEADER AND DATA CYLINDFR 410, TRACK 10, SECTOR 21,
260+66¢48332 WORDS ARF GIVEN

SECTOR 21 SHOULD BE READ CORRECTLY BUT NO MARE
READS SHOULD HAPPEN, AOF AIT SHOULD SET

CYLINDER A, TRACK @, SECTOR ¢ IS READ THERF
SHOULD BF NO CHANGE IN DATA IN THIS SECTOR BY
THE LAST WRITE HEADER AND DATA

XXX XIS YIS RIS IS SRR R XXX RS X2 X R 22 X X S R A X X2 2 2 X 22 X%/

TST23:

+BYTE
«BYTE

S8COPE
MOV sSTACK,SP sRESET STACK
MOV 823,08 TSTNH¥ 1SAVE TEST NUMRER
JSR PC,0eCLDISK 1SET R1=RHCS81, R2~-RHCS?
tRI=RHDS1, R4=-RHERY
tGIVE RH=3§ INITIALIZE
tSETUP UNIT NUBER
sFILL WRITE FROM BUFFER WITH HEADER
JSR RO,08FLHEAD $tSAVE HEADFR NDATA IN WRFROM
WRFROM sLOCATION WHERE SAVED
4 tNUMBER OF WORDS SAVED
10000 tFIRST DATA WORD
' $ SECOND DATA WORD
o tTHIRD DATA WORD
) sFOURTH DATA WORD
sFILL WRITF FROM BUFFER WITH DATA
JSR RO, 88CLAREA sCLFAP 256, WORDS, FROM WRFRPOMe<q4e2>
WRFROMec 422> $STARTING FROM WRFROMe<4e2>
256, 1256, WORDS
e sFILL WITH @
sFILL WRITE HEADFR AND DATA COMMAND
JSR RO, PEPUN tSETUP TO RUN FOR DATA COMMAND
[ tCYI INDFR 0
] tSECTOR P
0 tTRACK @
256, ,4§ tWORD COUNT (DATAY=28A,.¢
s4 HEADFR WORDS
WRFROM tBUS ADDRESS

SEQ PA112



MAINDFC<«11«DERPV-B MACY11 27(732) 1R<FER«T6 163272 PAGF RS

DFRPVB,.P11 T23 ADNPESS OVFPFIOW FRROR RHFRI1= RITI9 ANE
4594 $STARTING ADORESS OF DATA
4595 tRUFFFER s WRFROM
4596 017146 PAA000 0 30O NOT INHIBIT BUS ADDRESS INCREFMENTY
4597 M1715a otecen FvT22 116 BITS PER WORD FORMAT
459A DO NOT INHIRIT ECC CORRECTIOM
4599 $NO NOT INHIBIT HEADER COMPARF
4600 217152 002332 WRIFOR $GET PFADY TO DN A WRIFNR
4601 swRITE HEADFER AND ODATA WITH 62 IN PHCSI
4602
4623
4604 A17154 004737 930140 JSP PC,MsCHECKT sCHECK DVA,RDY,MOL,DPR,DRY, VYV
4605
4606
4647 @17162 A13TTT AP4472 162772 MOV SSRPYVEC,SRPVEC 1SET PPA4 VFITOR ADDRESS
460R 1TO °TIMF1’ IF P=CLOCK IS PRESENT
4609 $0F TO “TIME2’ IF P-CLOCK IS NOT PRESENT
4610 $°TINE® WILL ONLY SAVE
4611 sCURRENT CYLINDER ADDRESS
4612 $AND LOOK AHEAD REGISTERS
4613
4614
461% 017166 P13746 002332 MOV BOWRIFOR,=(SP) 3GFT READY TO MOVE COMMAND
4616 @17172 052716 o010 R1S #GO!1E, (SP) $GFT READY TO SET GO AND
4517 $ENABLE INTERRUPT
4618 017176 H12677 162770 MOV (SP)+,MRHCSI 1GO WITH
4619 162 IN RHCS1 FOR WRITE HFADER AND DATA
4620 SWITH INTERRUPT ENABLED
4621
4622
4621 017202 104420 WAT $WAIT FOR RDY BIT TO SET
4624 017204 0021172 RHCS1 sWAIT FOR RHTS1 REGISTER
4625 0A17206 000200 RDY $WAIT FOR PDY BIT IN RHCS) PEGISTER
4626 017210 004704 2500, tALLOW 25002 MICRO SECONDS
4627 917212 f04704 2%00, tRDY MUST SET BETWFEN
4628 102 AND S0000 MICRO SECONDS
4629
4630 @€17214 MAP4737 PI006O JSR PC,BICLDISK 1SET Ri=RHCS1, R2-RHCS2
4631 3R3I=RHDS1, R4=-RHER}
4632 $GIVE RHel] INITIALIZE
4633 $sSETUP UNIT NUBFR
4634 sFILL WRITE FROM RUFFER WITH HEADER
4613S
4636 717220 004037 027704 JSR R®,89FLHFEAD $SAVE HEADER DATA IN WRFROM
4637 017224 002354 WRFROM SLOCATION WHERE SAVED
4638 M17226 BRO0O4 4 §NUMBER OF WORDS SAVED
4639 017230 010632 10632 sFIRST DATA WORD
4640 017232 011025 <18.0400>1<21,> $ SECOND DATA WORD
4641 017234 000000 @ 3THIRD DATA WORD
4642 017236 200000 @ sFOURTH DATA WORD
4643
4644 tFILL WRITE FROM BUFFFP WITH DATA = 65129%
4645 0217240 004037 027730 JSR RO, PsCLARFA sCLFAR 7256, WORDS, FROM WRFROMec4#2>
4646 717244 2022364 WRFROM+<482> $STARTING FROM WRFROMe+<402>
4647 017246 000409 256, 3256, WORDS
4648 017250 065125 €26,02000>!<108,840>1<21,> tFILL WITH <26,.02080>1¢10,040>]¢
4649
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DERPVB P11 T2)3 ADDRESS OVERFLOW FRRNP RHFPle RITH9 AOE
4650
4551 sFILL WRITF FROM RUFFER WITH NEXT HEADR
46%2 sTHIS 1S A NON EXISTANT HFADPEP AND SHOULD NOT RE WRITTEN
4653 sRY AOF SHUTTING THE WRITE
4654
465% 017252 0¢4037 027704 JSP PA,8eFLHEAD 1SAVE HFADER DATA IN WRFROMe<C26F,92>
4656 0172%6 043364 WRFROMe<c 26 ,02> sLOCATION WHERE SAVFD
4657 @17260 000004 4 §NUMBER OF WORDS SAVED
46%8 017262 61063) 106133 tFIRST DATA WORD
4659 A17264 POOPRD "] 31 SECOND DATA WORD
4660 217266 PAPOMQO ] s THIRD DATA wWOPRD
4661 17270 000980 ] tFOURTH DATA WORD
4662
4663 tFILL WRPITE FPOM BUFFEP WITH DATA FNOR NFXT SECTOR
4664 V17272 RA4NYY 027730 JSR RO, 0sCLARFA tCLEAFR 2 WORDS, FROM WRFROMecC264,02>
4668 A1727¢ 003374 WRFROMe <264 ,02> tSTARTING FROM WRFROYe<C264,82>
4666 017308 Q000P2 2 12 WORDS
4067 @17302 966R00 €27 .82004> sFILL WITH <27 ,02000>
4668
4669
4670 tFILL WRITE WHEADER AND DATA COMMAND
4671
4672 0173104 044037 MI2024 JSR RA, 88PN $SETUP TO RUN FOR DATA COMBMAND
4673 A17310 9006132 410, tCYLINDER 410,
4674 OA17312 ”2s +RYTE 21, s SECTOR 21,
4675 0173113 22 +JRYTE 18, 1 TRACK 18,
4676 A17314 17737 «257.,-4 1WORD COUNT (DATA)®257,.¢
46717 14 HEADER WORDS
4678 417316 @02354 WRFROM 3BUS ADDRESS
4»79 1STARTING ADDRESS OF DATA
4680 stBUFFFR s WRFROM
4681 017320 @I0AAQ e sD0 NOT INWIRIT BUS APDRESS INCREMENT
4682 017322 010000 FMT?22 116 BITS PER WORD FORMAT
4681 1D0 NOT INHISIT ECC CORRECTION
4604 100 NOT INHIBIT HEADER COMPARE
468 917324 002332 WRIFOR tGET READY TO DO A WRIFOR
4606 SWRITE HEADER AND DATA WITH 62 IN RHCSH
46R7
4688
40R9 tSAVE RFGISTERS FOR COMPARISON AFTER WIRTE HEADER AND DATA
4698 017326 AKA4P17 RAIP227 JSR R?, 88 SAVER 1 SAVE RFGISTERS
469 V17332 072164 RHWC $PHWC IS THF FIRST REGISTFR SAVFD
46492 P17334 004476 SAVERF $STARTING ADDRES OF WHERE
469) $THE REGISTFRS ARF SAVED
4694 017336 800322 18, sNUMBER OF REGISTERS
4635 1SAVED = 18,
4696
4697 017340 004737 0301402 JSR PC,0sCHECKT $CHECK DVA,ROY,“OL,NPR,DRY,VV
4690
4699
4700 617344 0613777 874472 162606 MOV OORPAVFC,ORPVEC :1SET RPA4 VECTOP ADDRESS
4701 $T0 “TIMEL’ IF PeCLOCK IS PRESENT
4702 $tOR TO °TIME2® IF P<CLOCK 1S NOT PRESENT
4780) s °TIME’ WILL ONLY SAVE
478¢ sCURRENT CYLINDER ADDRESS

470% §AND LOOK AKEAD REGISTERS
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4706

41M?

4798 17352 013746 002332 MOV SEWRIFOR,=(SP) GET READRY TN MOVE COWMAND
4779 A173856 AS2716 APGI1OY BIS §GOL1F, (SP) 1GFT PEADY TO SET GO AND

4719 tFNABLE INTERRUPYT

4711 #17362 ¥126717 162604 Moy (SP)e,8PHCSY $1GO WITH

4712 162 IN RHCS] FOR WRITF HFADER AND DATA
4713 INTITH INTERPUPT ENABLFD

4714

4719

4716 0417366 104420 WAT JWAIT FOR RPY BIT TN StT

4717 017370 PA2172 RHC S tWAIT FOR RHCSY REGISTER

4710 017372 000200 RDY JWAIT FOR RDY AIT IN RHCS) PFGISTER
4719 6173174 004704 2%00, $ALLOW 25A8# MICRO SECONDS
472¢ 017376 004704 2800, $RDY MUST SET BETWEEN

€721 100 AND S00Pd MICRO SECONDS
4722

4723 $CHANGE SAVED RFGISTERS TN FXPECTFD VALUES

472¢ 017400 004037 027762 JSPR P@,8eFILLRE JMOV WRFROMeC26A,22>0<] ., 2> TINTO SAVED RHBA
47289 ©17404 002166 RHBA $SAVED REGISTER TO CHANGE

4726 ©17406 003366 HRFPOMeC260,92>¢<) , 02> 1OATA

4727 @17410 004037 027762 JSR RO, MsFILLRE pMOV @ INTO SAVFD RHWC

4720 617414 002164 RYWC $SAVED REGISTFR TO CHANGE

4729 017416 000000 0 $DATA

4730

4731 017420 034037 030732 JSR RO, 88CHREG JCHANGE BITS IN SAVED REGISTER
4732 017428 002172 RHCSY JCHANGE RHCS1 REGISTER

473

4734 017426 000902 2 12 BIT/RITS TO BE CHANGED

473% 0217430 #0000} 1 $NEW VALUE OF SC IS i

4736 017432 10000¢ sC sCHANGE SC BIT

4737 017434 ROGOOH 1 JNEW VALUE OF TRE IS 1

4738 ©M17436 640000 TRF $CHANGE TRE BIT

4739

4740 017440 024037 030732 JSR PO,R8CHREG tCHANGE BRITS IN SAVED REGISTER
4741 017444 @02170 RHCS2 $CHANGE RHCS2 RFEGISTER

4742

4743 017446 000002 2 12 BIT/BITS TO BE CHANGFD

4744 017459 SA0001 | §NEW VALUE OF OR IS 1

474S 017452 000200 OR 1CHANGE OR BIT

4746 017454 AODOO1 1 gNEW VALUE OF IR IS 1§

4747 017456 a00100 IR 1CHANGE IR RIT

4748 017467 0P04037 027762 JSR RA,8sFILLRE §MOV AOF INTO SAVED RHKER{

4749 P17464 002174 RHER1 tSAVED RFGISTER TO CHANGE

4750 017466 001000 AOE $DATA

4751

4752 01747¢ €04P37 03N7)32 JSR RO, RECHPFG $CHANGE BITS IN SAVED REGISTER
4753 A17474 002214 RHDS1 JCHANGE RHDSt REGISTER

4754

4755 017476 00000) 3 13 BIT/BITS TO RE CHANGED

4756 @17500 000001 1 tNEW VALUE OF ATA IS 1

4757 017562 100000 ATA sCHANGE ATA BIT

4758 017504 0400001 1 §NEW VALUF OF ERR IS 1

4759 017506 @400200 FRR $CHANGE ERR B8IT

4760 P17S510 000001 | gNEW VALUE OF LBT IS 1§

4761 017512 002000 LBT jCHANGE LBT BIT
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4762
4763 A17%14 £S3737 04622 PRES22 ArS OSATTENT,ReSAVFRE+24 $SET APPROPIATF ATA BITS
4764 1FOR WORKING DRIVE IN
4765 $SAVED RHAS LOACTION
4766 A17522 004037 027762 JSR #Q,08FILLRE JMOV 633 INTO SAVED RHCA
4767 017526 002204 RHCA $SAVED REGISTER TO CHANGE
4768 017530 000633 61) sOATA
4769 0175312 0AGA403T 27762 JSP RA,88FILLRE sMOV 632 INTO SAVED RHCC
4770 017536 B02226 RHCC $SAVEC RFGISTER TO CHANGE
4771 917540 000612 632 JDATA
4772 017542 617737 162430 04SP LD BRHDST,88SAVERF+12 tRHDST IS UNPREDICTABLE
4773
4774 sCOMPARF REGISTERS REFORE WRITE HEADER AND DATA WITH AFTER
4778
4776 017580 004037 031040 JSR RA, MICOMREG jCOMPARF SAVED REGISTFRS WITH
4777 tPRESENT VALUE
4778 017554 004476 SAVERF $GOOD DATA SAVED IN ‘SAVERE’
4779 017556 B#P2242 wcC 3TEST DATA STARTING FPOM °“RHNC’
4780 P17560 0400P22 18, 118, REGISTFRS TO BE COMPARED
4781 017562 A17%66 is sRETUPN TO 18 ON ZRROR
4782 17564 017572 28 $RETURN TO 28 ON NO ERROR
47813
4784 017566 104088 181 ERROR s JWRITING HEADER AND DATA WITH
478S #17570 000207 RTS pC $EXPECTED ADDRESS OVERFLOW ERROR
4786 sCAUSED IMPROPER REGISTFR
4787 s CHANGE
4768 1GO0OD DATA GIVES WHAT SHOULD
4789 $18E THERE
4790 sRECEIVFD DATA GIVES WHAT
4791 $1WAS THERE AFTER WRITE
4792 s HEADFR AND DATA
4793
4794 tNOW PRFPARF TO DO A PEAD HEADER AND DATA
4798
4796 sFILL WRITE FROM BUFFER WITH EXPECTED HEADER
4797 @17872 283
4798
4799 017572 0A4737 o0l0062 JSR PC,88CLDISK $SET R1~-RHCS81, R2-RHCS82
4800 1RI=RHDS1, RA4=RHERQ
4801 3GIVE RH~i] INITIALIZE
4802 $SETUP UNIT NUBER
480)
4R04 017576 004037 027704 JSR RO, MsFLHEAD $ SAVE HFADER DATA IN WRFROM
4825 017602 0023%4 WRFROM sLOCATION WHERE SAVED
4806 P17604 PACGOQY 4 $NUMBER OF WORDS SAVED
4907 017606 010632 172632 sFIRST DATA WORD
4RO A17610 011025 ’ <18,8400>1<21,> $SECOND DATA WORD
4R09 ~17612 000200 0 $sTHIRD DATA WORD
4818 017614 0CO000 e sFOURTH DATA WORD
4811
4812 sFILL WPITE FROM BUFFER WITH EXPECTFD DATA
4813 A17616 094037 A277130 JSR RO,MsCLAREA sCLFAR 256, WORDS, FROM WRFROMe<4q82>
4814 A17622 0022364 WRFROMe<422> $STARTING FROM WRFROM+<422>
4015 017624 000400 256, 1256, WORDS
4816 017626 0651295 €26,02000>1<18,840>1<21 > tFILL WITH <26,22000>1<10,040>1¢
4817
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4818

4819 . tFIIL wWRITE FROM RUFFEP WITH 3177 FRO WORDS 261 TO 266
4820 17630 PO403Y 0277130 JSR RO,0sCLAREA sCLFAR & WORDS, FROM wRFRNMe<C260,92>
4R21 A17634 M03364 WRFROMe <264 ,82> 1STARTING FROVM WRFROMe<C260,82>
4R22 017636 0920206 6 16 WOPNS

4R2) #1764 00011 317 tFILL WITH 377

4024

4128

4826 sCLFAR PEFAD INTO BUFFFER

4827 @17642 004037 027730 JSR RA, 80l LAREA tCLEAY 266, WORDS, FROM REINTO
4R2R P17646 0@A3420 RFINTN tSTARTING FROM RFINTO

4829 @#176%0 000412 266, 1266, WORDS

4R30 A176%92 A0O377 317? tFILL WITH 377

"3

48132

483)

4934 017654 004737 Q30060 JSR PC,8eCLN]ISK ISET P1=RHCS1, R2=-RH(CS2

4838 1RI=RHDSY, P4=-RHER?Y

49136 tGIVE RHelg INITIALIZF

48117 st SETUP UNIT NUBFR

4838

4839 tFILL READ HEADER AND DATA COMMAND

4R40

4R41 017660 002037 PI2024 JSR RA,883RUN tSETUP TO RUN FOR DATA COMMAND
4R42 017664 NAP6)32 410, sCYLINDFR 418,

4843 @17666 9828 +RYTE 21, ¢ SECTOR 21,

4844 017667 022 «BYTE 18, tTRACK 18,

4R4S 0917670 177266 ©3)26.-4 sWORD COUNT (DATA)=326,¢

4846 14 HEADER WORDS

4847 017672 0P3420 REINTO yBUS ADDRESS

4848 tSTARTING ADLRESS OF DATA

4849 $BUFFER & REINTO

4850 MTI6TL 000300 ] 1DO NOT JINHIAIT BUS ADDRESS INCREMENT
4851 P17676 014000 ECI!FMT22 116 BITS PER WORD FORMAT
4852 s INHIBIT ECC CORRECTION

4851 tDO NOT INKHIBIT HEADER COMPARE
4854 017700 002336 REFOR tGET READY T0O DO A REFOP

40858 tREAD HEADER AND DATA WITH 72 IN RHCSH
$856

4857

4858 $SAVE REGISTERS FOR COMPARISON AFTLP

4859 sREAD HEADER AND DATA

4R6A P17702 004037 030220 JSR RA,8eSAVEPR tSAVE RFCISTERS

4861 017706 0MO2164 RHEWC tRHWC 18 THE FIRST REGISTER SAVED
4862 017710 004476 SAVERE tSTARTING ADORES OF WHERE

4R6) $tTHE REGISTFRS ARE SAVED

4064 017712 000822 10, gNUMBER OF REGISTERS

4065 $sSAVED = 18,

4866

4867 217714 004737 030140 JSR PC,00CHECKT §CHECK DVA,PDY,MOL,0PR,DRY, VY
48068

4869

4RI V17720 A13777 004472 162232 wovy GORPAVEC,ORPVEC 3 SET RPO4 VECTOR ADDRESS

4871 $7T0 °TIMEL’ IF PCLOCK 18 PRESENT
4R72 tOR TO “TIME2’ IF P=-CLOCK 18 NOT PRESENT
48713 t°TIME’ WILL ONLY SAVE
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4874
RIS
4R7e
R
4a7e
4879
4080
L LD
4082
4RR3
4RNg
LLL L]
4886
4087
4nge
4P49
4890
4891
4092
4R93
4R94
4298
4996
4897
4R98
4899
4900
4901
4992
4903
4904
4908
4916
4907
4998
4909
4910
4911
4912
491)
4914
4919
4916
4917
4918
4910
492
4921
4922
4923
4924
4925
4926
4927
4928
4929

f1T7T726
*17732

17736

17742
P17744
f17746
M17794
8177182

17754
0177060
17762
AMT7764
17770
ar1r112

f1T774
20000

A20002
N2o0ne
"20406
220710
e20v12

r2e0t s
020020

20222
20024
n20026
fa20m30
#20032
020034
P20036
20040
020044
020046
020050
020054
2020056

20060

T2)3

P13746
f52716

f126177

104420
eA2172
ARN200
PO161¢
fe1s5e7

004n)?
222166
PN4430
nrenyY
202164
177672

PR4037
P02172

aoenn2
0APNAY
toorae
090091
fa0000

4037
002214

000003
Ll 1D
100000
LI L
0400ND
Pe0001
P02020
faN403?
fe2174
po1000
LWL LR
002204
#00633

953737

MACYI1 27(732)
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022336
fer101

162230

n27762

027762

10732

30732

#27762

027762

P04622 0R4522

vy OeRFFOR, =(SP)
RIS 8GO!IE, (SP)

MOV (SP)e,aPHCSH

WAT
FHCS1
rRDY
90k,
LR L

tCURRENT CYLINDER ANDRESS
$AND 1.0NnK AMEAD RFGTISTFRS

tGET RFADY TO MOVE COMMAND
:GET READY TO SET GO AND
tENABLE INTERRUPT
1GO AITH

172 IN RNHCSt FOR READ DATA
sWITH INTFRRUPT FNABLED

$WAIT FOR RDY BIT TO SFT

sWAIT FOR RHCS1 PEGISTER

:WAIT FOP RDY BTT IN RHCS1 PEGTISTER
$ALLOW 908® MICRO SECONDS

$RDY MUST SET BETWEFN

t690 AND 17470 MICRD SECONDS

sCHANGE SAVFD RFGISTERS TO EXPECTEO VALUES

J&P RA,00FILLRE 1OV REINTOe< 20 ,#2> INTO SHIVFD RHBA
RMBA $SAVED REGISTFR TO THANGE
PFINTO¢<C263,92> sDATA

JSR RA,88FILLRE 1MOV «768, INTO SAVED RHWC

RUHC tSAVED RFGISTER TN CHANGE

-0, tDATA

JER RO, Q8CHRFG sCHANGE BITS IN SAVED RFEGISTER
PHCS1 tCHANGFE RMCS1 REGISTER

2 32 BIT/AITS TO BF CHANGED

1 tNEW VALUE OF SC IS 1

SC sCHANGE 8C BIT

1 tNEW VALUE OF TRFE 1S 1

TRE tCHANGE TRE 81T

JSP RO, PSsCHREG tCHANGE BITS IN SAVED REGISTFP
RYDS1 fCHANGE RHDSt REGISTER

] 13 BIT/RITS TN AE CHANGED

1 ¢NEN VALUE OF ATA 1S 1

ATA sCHANGE ATA BIT

1 tNEW VALUF OF ERR IS8 1|

ERP tCHANGE ERR BIT

i tNEW VALUE OF LBT IS 1

LRT tCHANGE LAT BTT

JSR Fé,@sFILLRFE sMOV AQE INTO SAVED RHER}
RHER] tSAVED RFGISTER TO CHANGE

AOF tDATA

JSR RA,AsFILLRE tMOV 633 INTO SAVED RHCA

RHCA $SAVED REGISTER TO CHANGE

633 tDATA

RIS SIATTENT,R0SAVFRE+24 $SET APPROPIATE ATA BITS

tFOR WORKING DRIVE IN
$SAVED RHAS LOACTION

SEQ *11@
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4930
4931
4932
493)
494
493S
4936
4937
4938
4939
49407
4941
4942
4943
4914
4945
4946
4947
4948
4949
4950
4951
4952
4953
4954
495S
4956
49%7
4958
4959
4960
4961
4962
4963
496 4
4965
4966
4967
4968
4960
4970
4971
4972
1973
4974
4975
4976
491717
4978
4979
4980
4961
4982
4983
4984
4985

020066

20074

e29100
220102
A20104
R20106
n2a11e

220112
A20114

020116

#20116
A20122
220124
P20126
f20t130
220132

020134
n201136

A2M1 40

f20140

020144
920150
n20152
920154

e ——— e ———

T23

217737

P48

AP4476
002242
0PeN22
020112
020116

1040%%
fAr0207

04037
002354
003422
800412
020134
920140

104086
000287

204737

r40Y?
f923%4
ore0s4
010000

MACYI1 27(732) 1R«FER=T76 16222 PAGF 91
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162104 Q04512

f31040
is:
481
fpl2070
Ss$1
681
fI10060
27704

"oV QRHPST,08SAVERF+12 tRHDST IS UNPREDICTABRLE

JCOMPARE RFCISTERS REFORE READ HEADER AND DATA WITH

tRFGISTEPS AFTER COMMAND

JSR POH,a8COMREG

SAVERF
we

18,

s

4

EPROR 55
RTS 149

sCOMPARE SAVEND REGISTERS WITH
tPRFSENT VALUE

$GOOD DATA SAVFD IN °SAVERE’
tTEST DATA STARTING FROM ‘RMHNC®
3110, REGISTERS TO BE COMPARFD
sRETURN TO 38 ON ERROPR

sRETURN TO 48 ON NO ERROP

sREADING HEADER AND DATA WITH
tEXPECTED ADDRESS OVERFLOW
tCRROP CAUSEDL IMPROPER
sREGISTER CHANGF

$GOOD DATA GIVES WHAT SHOULD
tBE THERE

sRECEIVED DATA GIVFS WHAT
§WAS THERE AFTER COMMAND

tNOd COMPARF THF DATA READ

JSR RA,88COMPAR
WRFROM

REINTO

266,

S

68

ERROP 56
RTS PC

JSR PC,08CLDISK

sCOMPARF TWO BLOCKS OF MEMORY

1 GOOD DATA STARTS FROM WRFROM

$TEST DATA STARTS FPOM REZINTO
1266, WORDS TO BE COMPARED
$RETURN TO Se¢ ON ERROR
JRETURN TO 68 ON MO ERROR

sDATA READ WITH AN EXPECTED
s ADDRESS OVERFLOW ERROR

3118 INCORRECT

§WORD NO 1 TO 260 SHOULD
$BE RFAD CORRECTLY

$WORD NO 261 TO 266 SHOULD
§NOT CHANGE OUE TO THE READ

1SET R{=-RHCS1, R2=-RHCS2
1R}=RHDS1, R4=-RHER]}
$1GIVE RHe1{ INITIALIZF
sSETUP UNIT NUBER

JNOW PREPARE TO READ CYLINDER 9, SECTOR @, TRACK o
$TO SEE THAT NOTHING GOT WRITTEN ON THERF
sWITH THE ADDRESS OVEP FLOW

sFILL WRITE FROM RUFFFP WITH EXPECTFO HFADER

JSR R?, 08FLHWEAD
WRFROM

4

10000

$SAVE HEADER DATA IN WRFROM
tLOCATION WHERE SAVED
sNUMBER OF WORDS SAVED
sFIRST DATA WNORD

8EQ 0119
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4986 A20156 000200 ] 1 SECOND DATA WORD

4987 020160 POIROP o sTHIRD DATA WORD

4988 020162 PPAADN 0 tFOURTH PATA WORD

49R9 P20164 AP40YY 027730 JSp RA,88CLARFA sCLEAR 296, WORDS, FROM WRFROMe<4®2>
499¢ 020170 002364 WREFRPOMeces > $STARTING FROVY WRFPOMs<422>
4991 P20172 0Me9400 256, 1256, WORDS

4992 WA20174 0POARO 0 1FILL NITH @

4993

4994

499S sFILL RFEAD INTO BUFFER WITH 377

4996 020176 004037 02773¢ JSP PA,PsCLARFA 1CLEAR 260, WORDS, FROM RFINTO
4997 0920202 003420 REINTO $STARTING FROM REINTO

4990 0203204 000404 260, 1260, WORDS

4999 R20206 000377 7 sFILL WITH 377

Saen

S

5002

SPA3 020210 9804737 30060 JSR PC,a8CLDISK 1SET Ri=RHCS1, R2-RNCS2

Seos 1R3I=RHDS1, R4=RHER1

5008 1GIVE RH=11 INITIALIZE

Soeo6 $SETUP UNIT NUBER

5307

SA0R tFILL COMMAND FOR READ HEADER AND DATA

S0n9

SA1e 020214 ME4037 032024 JSR R@,88RUN $SETUP TO RUN FOR DATA COMMAND
S011 0P20228 0000CS a sCYLINDER o

5012 020222 oa0 «BYTE ) $SECTOR @

5013 020223 UL «BYTE L $TRACK @

SA14 020224 177374 =256.~4 1WORD COUNT (DATA)=256,¢

Se1s 34 MEADFR WORDS

SA16 020226 903420 REINTO sBUS ADDRESS

Se1? $STARTING ADDRESS OF DATA

SA18 sBUFFER = REINTO

$A19 @20230 AOAPOO 0 $NO NOT INHIBIT BUS ADDRESS INCREMENT
$A20 ©#20232 814000 ECIIFNMT22 116 BITS PER WORD FORMAT
Se21 sINHIBIT ECC CORRECTION

5022 300 NOT INNIBIT HEADER COMPARE
$023 020234 002336 REFOR $GET READY TO DO A REFOR

SA24 s®EAD HEADER AND DATA WITH 72 IN RHCSH
$A2S

5026

5027 $SAVE REGISTERS FOR COMPARISON AFTER READ

SPR28 020236 0P493T 030220 JSR R?,88SAVER 1SAVE RFGISTERS

SP29 020242 002164 RHWC sRHWC IS THE FIRST REGISTER SAVED
SP30 920244 004476 SAVERE JSTARTING ADDRES OF WHERE

Sa31 $THE REGISTFRS ARE SAVED

$S032 020246 000021 17, tNUMBER OF REGISTFRS

$SA3) 1 SAVED = 17,

$SA)4 020250 €473 210140 JSR PC,88CHECKT $CHECK DVA,RDY,MOL,OPR,DRY, VYV
5281315

$5A36

SA37 €202%4 613177 AAe4T72 161676 MOV MSRP4VEC,PRPVEC :SET PPO4 VECTOR ADDPRESS

52138 $1T0 “TIMEFL® IF P-CLOCK IS PRESENT
S039 $OR TO “TIME2’ IF P=CLOCK IS NOT PRESENT
So40 $TIME® WILL ONLY SAVF

Seset sCURRENT CYLINDFR ADDRESS
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5§04 2 s AND LOOK AHEAD REGISTFEPS
sA4)
spad
SA4S @20262 013746 02336 MOV PIREFOR,=(SP)  3$GET PFADY TO MOVF COMMAND
SA4E 020266 052716 0AR101 BIS $GO!IF, (SP) sGET READY TO SFT GO AND
$P47 sFNABLE INTERRUPT
SA48 #20272 012677 161674 MOV (SP)e, RHCS? 3GO WITH
$A49 172 IN PHCS1 FOR READ DATA
sAse yWITH INTERPUPT ENARLED
5081
$0S2
$053 920276 104420 WAT tWAIT FOR RDY BIT TO SET
5054 020300 002172 PHCS1 sWAIT FOR RHCS1 REGISTER
SASS 02R3A2 AAG200 RDY sWAIT FOR RDY BIT IN RHCS! PEGISTER
SAS6 020304 004704 2504, tALLOW 25@3@ MICRO SECONDS
S3S7 420306 APET04 2500, $ROY MUST SET BETWEEN
5858 1#@ AND SA@A3 MICRO SFCONDS
$A59
SA6P 1CHANGE REGTSTERS TO EXPECTED VALUE
SH61  A20310 004037 027762 JSP RA, 88 FILLRE $MOV @ INTO SAVED RHWC
SA62 020314 MAP2166 RHWC ySAVED REGISTER TO CHANGE
SP63 020316 909000 o sDATA
SA6¢ 020320 AR4B3T 027762 JSR PA, 8aFTLLRE 1MOV REINT0+<26@.82> INTO SAVED RHBA
SA6S 020324 002166 RHBA }SAVED REGISTER TO CHANGE
SA66 02A326 6A443D REINT04<260,92> $DATA
SA6T 020330 0A4037 027762 JSR RO, 8SFILLRE §MOV 1 INTO SAVED RHDST
Sp68 620334 002176 RHDST s SAVED REGISTER TO CHANGE
SP69 020336 ©PANA1 1 sDATA
sa70

J SA71  #2A340 ST22A: 3COMPARF REGISTER BFFORF READ WITH APTER
$A72
SA73 020340 0OP4P3IT N31040 JSP R, 89COMREG JCOMPARE SAVED RFGISTERS WITH
SA74 JPRESENT VALUE
SATS  #20344 ANE4T6 SAVFRF 3COOD DATA SAVED IN °SAVERE’
SAY16 020346 002242 WC sTEST DATA STARTING FROM °RHMWC®
SA77 920330 000021 17, 117. "EGISTERS TO BE COMPARED
SPIN 920352 MA203%6 4t sRETURN TO 48 ON ERROR
S079 020354 020362 18 ;RETURN TO t$ ON NO ERROR
SP80
SABI 020336 104031 ass ERROR 31 $READ HEADER AND DATA ON
SAE2 420360 #PR207 RTS pC sCYLINDER @, SECTOR @
5083 1TRACK @ AFTER A FORCED
5A8 4 s ADDRESS OVER FLOW FRROR
SANS 1CAUSED IMPROPER REG(STFR
5086 1CHANGE
TIY 1GOOD DATA GIVES WHAT
s088 s SHOULD BE THERE
SAR9 sRECETIVED DATA GIVES WHAT
5090 {WAS THERE AFTER READ
5A91 tHEADER AND DATA
$A92 JIF HFADER COMPARE FRROR
$A93 118 FOUND AND THE OATA
5094 ;FRROR GIVES THE NEW

| 5A9S {HEADFR TO
5296 tCYLINDER 633 (OCTAL)
5A97 1 THEN AOE OVER FLOWED
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5098
S299
S140
5101
S192
5103
S1¢4
$108
S1a46
S167
5108
51089
5110
S111
5112
113
S114
%11S
S116
5117
5116
5119
5120
$121
%122
5123
S124
%128
§126
$127
512n
$129
S13a
$131
5132
5133
5134
51138
5136
$13?7
S138
$139
S140
S141
5142
$143
S144
5149
146
5147
5148
S149
5152
$151
5182
$15%)3

A20362

020362
020366
02063710
220372
720374
n20376

020400
920402

20404

920404
P22406
020412

20420

"20424
020430
n20432
020434
f20436
n20440

T23

f04037
PP2354
fR3420
APP404
220400
P20404

1040132
nee207

929004
P12706
12737

fn4e737

0040137
oN2354
000004
f10000
sascan
soenpe

MACY1Y 27(732)

#32070

fe1000
000024

030060

027704

004470

1R=FER=76 16322 PAGE 94
ADDPESS OVERFLOW FRPOR PHFRie RITE9 AOE

28

s

tCOMPARE NDAT READ

JSR R2,88COMPAR
WRFROM

REINTO

260,

8

s

ERPROP 32
RTS pC

$INTO HERE

tCOMPARE TWO BLOCKS OF MFMORY

$1G00ND DATA STARTS FROM WRFRPOM

1TEST DATA STARTS FROM RFINTO
1260, WORDS TO RE COMPARED
tPETURN TO 28 ON FRRPOP
$RETURN TO 38 ON NO ERPOR

$READ HFADER AND DATA

3sON CYLINDFR &, TRACK @&
1SECTOR @ AFTER A FORCFD
$*AOE’ ERROR CAUSED

tAN EPROR

$IF FIRST WORD 18

110633 (OCTAL) THFN

sAOE OVER FLOWED INTO HEPRE

OSBRIV BRUBIVBBETERVIBB RV RIROBBBBRBEVBOPBUBEVIABRBERVIEBENS

peTEST 24

e
1 e
K
e
(K J
e
T e
1 e

TST2412

AN ATTEMPT WILL BE MADF

FORPMAT FRROR RHERt BIT ¢4

TO WRITE DATA ON CYLINDFR @

SECTOR ® TRACK @ WITH 18 BITS PER WORD WHEN THE
HFEADER HAS 16 BITS PER WORD SFT

THIS SHOULD GIVE FORMAT

ERROR FER BIT 04 IN RHER})

THEN THIS SECTOR WILL BE RPEAD IN THE CORRECT FORMAT
16 RITS PER WORD TO CHECK THAT NOTNING GOT WRITTEN
XY Y Y Y Y Y Y Y Y Y YTy YY Y YA YA A XYY SR Y YA Y ALY AY AR R T AA L 2 1

SCOPE

MoV sSTACK,SP
MOV 824,00 TSTNM
JSR PC,#ICLDISK

sFIRST WRITE HEADFR AND
sFILL WRITE FROM BUFFEP

JSR RO, 88FLHEAD
WRFROM

4

10000

L

0

1RESET STACK
$SAVE TFST NUMBFR

$1SET R1-RHCS1, R2-RHCS2
tR3I=RHDS1, R4=RHFR}
$GIVE RHet] INITIALIZE
$SETUP UNIT NUBER

DATA CYLINDER @, TRACK @, SECTOR &

WITH HEADFR

1 SAVE HEADER DATA IN WPFROM
sLOCATION WHERE SAVED
tNUMBER OF WORDS SAVED
tFIRST DATA WORD

$ SECOND DATA «ORD

3TH.RD DATA WORD

SEQ M122



MAINDEC=11=DERPV=B
DERPVB, P11 T24
S154 020442 0GAGVOH
$15%
S156 020444 004017
S157 020450 0A2364
SISR 020452 #AY4DA
5159 020454 000200
S1ee
Stel
S162
5S16)
5164 020456 0040))
S163 V20462 0COA00
S166 020464 00
5167 020465 80
S168 M20466 177374
5169
S170 0204704 002154
St171
5172
S173 020472 0200000
S174 020474 010000
5178
5176
$S177 020476 002332
S178
5179
Siep
SIeft  A20S00 004737
S1R2
S18)
5184 020504 013777
S18s%
S1e6
S1R87
SIRR
S1R9
5190
5191
5192 0720512 013746
$193 920516 0S2716
5194
S195 020522 #12617
5196
5197
SI19R
5199
5200 M20526 104420
5201 0420530 002172
5202 V20532 000200
5203 020534 004744
S2P04 MA20536 PN4704
5209
5206
$207 020540 0047137
5208

§$209

MACY11 27(732)

027734

fI2024

f10140

P04472 161446

002332
000101

161444

o3mn60

1R=-FFB=76 16:22 PAGF 9§
FORMAT ERROF RHFR! BIT &4

.BYTE
+BYTE

»

tFI1l.l. WRPITFE FROM BUFFEPR
JSPR R@,8sCLARFA
WRFROMec4e2>

2%6,

f

sFILL COWMAND

sFOURTH NDATA WORD

WITH DATA

$CLFAR 256, WORDS, FROM WRFROMec4*2>
1STARTING FROM WRFROMecde2>

1256, WOPDS

sFILL WITH @

JSR RA, BORIUN $SETUP TO RUN FOR DATA COMMAND
(] stCYLINDER @
" 1SECTOR @
"] tTRACK A
=2%6,-4 sWORD COUNT (DATA)=2S6,¢
14 HEADER WORDS
WRPFROM 1AUS ADNRESS
$STARTING ADORESS OF DATA
tRUFFER 3 WRFROM
o §DO NOT INHIBIT BUS ADDRESS INCREMFNT
FuT22 116 BITS PER WORD FORMAT
sDO NOT INHIBIT ECC CORRECTION
100 NOT INHIBIT HEADFER COMPARE
WRIFCR $1GET READY T0 DO A WRIFOR

1 WRITE HEADER AND DATA WITH 62 IN RMCS]

JSR PC, Mo CHECKT
MOV ReRPAVEC, ORPVLEC
MOV OSWRIFOR, =(SP)
RIS 8GO 1E, (SP)
MOV (SP)+,0RHCSH
WAT

RHCS1

RNY

%00,

2500,

JSR PC,98CLDISK

gCHECK DVA,RDY, MOL,DPR,DRY,VV

1 SET RPas VECTOR ADDRESS

1TO “TIMEL’® IF P«CLOCK IS PRESENT

10R TO "TIME2® IF P=CIOCK IX NOT PRESFNT
P°TIME® WILL ONLY SAVE

$CURRENTY CYLINDFR ADDRESS

sAND LOOK AKEAD REGISTERS

$GET READY T0 MOVE COUWMAND
sGET READY TO SET GO AND
$ENABLE INTERRUP?T
3GO WITH
162 IN RHCS1 FOR WRITE HEADER AND DATA
sWITH INTERRUPT ENABLED

SWAIT FOR RDY BIT TO SET

$WAIT FOR RHCS1 REGISTEP

3WAIT FOR RDY BIT IN RHCSt REGISTER
$ALLOW 25000 ¥wICRO SECONDS

sROY MUST SET BETWEEN

133 AND 520PA3 MICRO SECONDS

$SET R1=-RHCS1, R2-RHCS2
1R}=RHDS], R4=RHER}
$1GIVE RH-11 INITIALIZE

SEQ 012)




MAINDFCe11=«NFRPVeB MACY1Y 27(73D) 1R=FEB=T6 16327 PAGF 9% SEQ #1124
DERPVB . F11 T24 FORMAT FRROR RHFEt RIT s4

5210 tSFTUP UNIT NUBFP

$211 sNOW PFFPARF TO WRITE WITH WRONG FORMAT

$212

5213 sFILL WRITF FPROM RUFPFER

$214 M20544 MA4337 A2773n JS&R PP,38CLARFA tCLFAP 2%6, WORDS, FROM WRFPOM

$21% Q20880 AP23%4 WRFROM tSTARTING FROM WRFROM

5216 0220552 A0PA400 256, 1256, WORDS

5217 M2¢SS4 000317 M tFILL 41TH 37

S21A

$219

§222 tFILL WRITE DATA COMMAND

$221

§222 020556 MO4AIT 032024 JSR PA,ARUN 1SETUP TO RUN FOR DATA COVMAND

5223 020562 DPOBAAQ a tCYLINDER @

224 020564 200 PYTE A tSECTOR @

5225 ©02056S 400 RYTE 0 1t TRACK o

§$226 920566 177400 =256, t AORD COUNT = 256,

§227 M2057¢ OMA23S54 WRFROV +BUS ADDRESS

5228 tSTARTING ADDRESS OF DATA

$229 tAUFFFR = WRFROM

5210 020572 000000 2 tPO NOT INMIBIT RUS ADDRESS INCREMFNT

5231 020574 0o0APE M 119 BITS PER WORD FORMAT

§$21312 $D0 NOT INHIBIT ECC CORRECTION

$233 tD0 NOT JINWNIBIT HEADER COMPARE

$234 020576 002339 WRIDAT tGET READY TO DO A WRIDAT

52138 tWRITE DATA WITH 60 IN RHCS!

$2136

$237 tSAVE RFEGISTERS FOR COMPARISON AFTER ATTEMPTED WRITE DATA

5238 sWITH WRONG FORMAT

52319 0206080 FI4A)T 630220 JSR RA,088AVER tSAVE REGISTERS

$240 020604 PO2164 RHWC tRHWC T8 THF FIRST REGISTER SAVED

5241 020606 008476 SAVERF tSTARTING ADDRES OF WHERE

5242 s THE REGISTERS ARE SAVED

5243 020610 000022 18, tNUMBER OF REGISTERS

5244 tSAVED = 18,

5245

5246 020612 004737 030140 JSR PC.,08CHFCKT tCHFECK DVA,RDY,“OL,DPR,DRY,VV

s247

5248

5249 020616 A13777 PR44eT72 161334 MOV OsRPAVEC,MPRPVEC 3 SET RPA4 VEZTOR ADNDRESS

5250 1TO *TIMEL® IF P=-CLOCK 1S PRESENT

5251 1OR TO “TIME2’ IF P=CLOCK 1S NOT PRESENT

5252 $°TIME® WILL ONLY SAVF

52%) tCURRENT CYLINDER ADDRESS

$254 tAND 100K AHEAD REGISTERS

525%

5256

$257 220624 A13746 002330 MOV BSWPIDAT,=(SP) $GET READY TO MOVE COMMAND

$2%8 024630 052716 000101 BIS 8GOLIE, (SP) tGET READY TO SET GO AND

§2%9 s NABLE INTERRUPT

S267 020634 0912677 1613132 MOV (SP)+,MRNCSY 1GO WITH

5261 160 IN RHCS1 FOR WRITE DATA

5262 sWITH INTERRUPT FNABLFD

$26)

5264

5265 0206490 1044208 WAT sWAIT FOR RDY BIT TO SET




MAINDFCe11=NFRPV=B MACY11 27(732) 1R-FER=76 16122 PAGE 27 SEQ M12S
DEPPVR,P11 T24 FORMAT FPROR PHFP1 81T 84
5266 P20642 002172 RHCS1 $~AIT Fop RHCS) PRFGISTER
5267 020644 000200 any $WATT FOR RNY BIT IN RHCSt REGISTEHE
5268 020646 AP1522 RSO, sALLOW 8579 MICRO SECONDS
5269 @286%0 vO1510 40, sRDY VUKT SFT RAETWEEN
$27 11¢@ AND 1690¢ MIZTRO SFCONDS
$271
$272 sCHANGE SAVED REGISTERS TO FXPFCTED VALUS
$273 020652 M4BT 027762 JSR PR, 0eFILLRF sMOV =248, INTO SAVFD RHWC
$274 220656 0P2164% RHWC $SAVED REGISTER TO CHANGE
$275 020660 177412 =249, $DATA
$276 020662 004037 A27762 JSR RO, @eFILLRE $MOV WRFROMe<B,82> INTO SAVED RHBA
$277 020666 MR2166 RHRA 3SAVED REGISTER TO CHANGE
$278 M2067¢ AP2374 WRFROVe<R 82> IDATA
$279
$280 20672 6R4037T 0307132 JSR PO, a8CHREG $CHANGE BITS IN SAVED REGISTER
5201 M20676 002172 RHCS] §CHANGE RMCSY1 REGISTER
S282
5203 020700 @PPCO2 2 22 RIT/RITS TO BE CHANGED
S284 020702 00A0G021 1 sNEW VALUE OF 8C IS 1}
$28S 028704 100040 sC $CHANGE SC BIT
5266 020706 F00001 1 $NEW VALUE OF TPE IS 1
$287 028710 040009 TRF sCHANGE TRF BIT
Sa8n
S2R% 020712 0A4037 030132 JSK FA,88CHREG SCHANGE AITS IN SAVED RFGISTER
529¢ 020716 082170 RHCS2 sCHANGE RHCS2 REGISTER
$201
5292 M20720 o00001 1 11 BIT/RITS TO BE CHANGED
5293 020722 000001 1 INEW VALUE OF OR IS §
$294 420724 000200 oe sCHANGE OR RIT
5299
5296 920726 064037 030732 JSF RO, 88CHREG sCHANGE BITS IN SAVED REGISTER
5297 020732 002214 RHDS1 $CHANGE PHDSt REGISTEP
$296
5299 020734 008902 ? $2 BIT/RITS TO RF CHANGFD
$300 A20736 MOOANI 1 sNEW VALUE OF ATA IS 1
S3%1 020740 100000 ATA sCHANGE ATA BIT
S3f2 020742 noGo01 1 gNEWd VALUE OF ERP IS8 1
S3IA3 020744 040000 ERR sCHANGE ERR BIT
S3IA4 020746 004037 027762 JSR RA, 3eFILLPRFE $MOV 1 INTO SAVED RHOST
SIPS 020732 002176 RHDST $SAVED REGISTFR TO CHANGE
SI06 020754 008001 1 3OATA
537
SINS  A20756 033737 €0A4622 04322 BIS QFATTENT,00SAVERE+24 1SET APPROPIATE ATA BITS
$30n9 tFOR WORKING DRIVE IN
530 $SAVED RHAS LOACTION
S31t
$S312 020764 PO4A3T MIPTI2 JSR RP,B3CHREG tCHANGE AITS IN SAVFD REGISTER
S¥I13 M20770 a@R2174 RHER} sCHANGE RWFR1 REGISTER
$314
$31S 020772 000001 1 311 BIT/AITS TO BE CHANGED
S316 0A2¥774 080001 1 INEW VALUE OF FER IS 1
$317 M24776 ©O0PO20 FFP sCHANGE FFR BIT
5310 M21000 017746 161164 MOV #RHCS2,-(8P) $GET RHCS2
$319 M21004 P42716 177477 RIC 8°C<IRIOR>, (SP) SKEEP IR AND OR
$328 021410 0427317 ARB3I20 PO4502 BIC STRIOR,POSAVERFe4 CLEAR SAVED IR OR
$321 0P21016 092637 004502 RIS (SP)+,P0SAVERE+4SET NR IR AS REQUIRED




MAINCEC=11=DERPV=8
DFRPVE . P11 T24

$322

5323

$324

5328

$326

$327 021222 060443
S3iae

5329 21026 04476
$330 621030 P32242
$331 421032 000R22
$132 021034 021040
$333 Q21936 021044
5334

5313 fF21040 1040%7
$3136 @21042 29020
$33?

$330

$339

5340

Sin

$342

$314)

5344

534S 021044

$346

$347 0421044 0O4T7YY
5348

S349

$352

5351

5352 02105@ @040}
$3I%3 0210854 002354
$35¢ 021056 POR4P0
535S 021060 000000
5356

5387

Sise

$359 021062 0040)7
5368 021066 A03420
%361 0217470 000400
5362 421872 125252
$36)

5364

S36%

5366

$367 @21474 0040))
S360 021100 POP0GP
5369 021102 000
5370 #2118) fco
5371 021104 177400
$372 021106 003429
537N

5374

SI7S 0821110 0RGOAA
S3%76 021112 6014008
5377

MACYLL 27(7132)

L RANL Iy

030060

f27730

227730

032024

1R«FFR=76 16172 PAGE 99
FORMAT ERPOR RHFRY RIT o4

283

«BYTE
+BYTE

1COYPARF REGISTERS RFFOPE WRITE OATA WITH AFTFR ATTEMPT

JSPR PO, 8sCOVRESG

SAVFRF
wC

18,

13

23

EPROR 57
RTS PC

jCOVPARE SAVFN RFGISTFRS WITH
sPHFSENT VALUE

$GOOD DATA SAVED IN °“SAVERE’
$TEST DATA STARTING FROV °‘RHWC®
318, REGISTERS TO BF COMPARFD
tRETURN TO 18 ON £DPROP

sPETURN TO 28 0% NO ¥YRRNR

SATTEMPTING TO WRITE DATA
sWITH WRONG FORMAT ALT CAUSED
s IMPROPFR RFGISTFR CHANGE
1GOOD DATA GIVFS WHAT SHOULD
$tBF THERE

sRECETVED DATA GIVES WHAT WAS
s THERF AFTER ATTEMPTED WRITF

tNOW PREFPARE TO RFAD WITH CORRECT FORMAT TO CHECK
s THAT NOTHING GOT WRITTEN

JSP PC,08CLDTSK

sFILL WRITE FROM BUFFER
JSPR RO, 00CLAREA
WRFROM

256,

o

$SET R1=RHCS1, R2-RHCS2
1R}J=RHDS], P4=-RHER{

1GIVE RHel}] INITIALIZE

tSETUP UNIT NUBER

WITH EXPECTED DATA

1CLEAR 256, WORDS, FROM WRFROM
$ STARTING FROM WRFROM

1256, WORDS

sFILL WITH @

sFILL READ INTO BUFFEP WITH 125282

JSR RO, 8sCLAREA
REINTO

2%6,

125252

sCLEAR 256, WORDS, FROM REINTO
$STARTING FROM REINTO

1256, WORDS

sFILL WITH 12952%2

sFILL COMMAND TO READ DATA

JSR RA, 8RN
0

0

[

=256,

REINTO

0
FMT22!EC]

1SETUP TO RUN FOR DATA COMMAND
sCYLINDER @

$SECTOR @

$TRACK o

s WORD COUNT s 256,

1BUS ADDRESS

$STARTING ADDRESS OF DATA
sBUFFFR s REINTO

$DO NOT INHIBIT BUS ADDRESS INCREMENT
316 BITS PFR WORD FORMAT

$ INRIRIT ECC CORRECTION

SEQ 2126



MAINDEC=1]1=DERPV=R MACYI1 27(732) 18=FFR=76 16:22 PAGF 99 SEC #1127

DFRPVR P11 T24 FORVYAT FRROR RHFR] RIT 84
537w tDO NOT INHTBIT HEADFR COMPARF
5379 Q21114 002334 READAT tGET RPFEADY TO DO A READMT
$380 tREAD DATA WITMH 70 IN RHCTS1
53Rt
$3A2
53013 $SAVE RFGISTERS FOP COMPARISON AFTFR NOPMAL PFAD
SIRG 021116 0O403T Pl0220 JSP KP,08 SAVER 1SAVE RFGISTERS
5388 921122 002164 RHWC §RHWC IS THF FIRST REGISTFR SAVED
SIB6 P21124 04476 SAVFPRF tSTARTING ADORES OF WHERE
$3187 1 THF REGISTFRS ARF SAVED
S188 721126 000022 18, tNUMBFR OF REGISTERS
SIR9 tSAVED = (8,
5390
$391 221134 904737 0#l014én JSP PC,00CHECKT $THFCK DVA,POY,MOL,DPR,DRY, VY
%392
$39)
$3194 021134 213777 004472 1161016 MOV OSRPAVEC,MRPVEC 3SET RP24¢ VEZTOR ADDRFSS
$39% $1TO *TIMF1’ IF P-CLOCK IS PRESFNT
5396 $0R TO “TIME2® IF P«CLOCK 1S NOT PRESENT
$397 $’TIMF® wWILL ONLY SAVF
5398 sCURRENT CYLINDER ADDRESS
%399 $AND LONK AHEAD REGISTERS
5400
S401
S4P2 021142 P13746 002334 MOV SSPEADAT,=(SP) 3GFT READY TO MOVE COVMAND
S403 721146 952716 800101 RIS 3GOL1E, (SP) tGET READY TO SET GO AND
5404 $ENARLE INTERRUPT
5405 021152 M12677 161014 MoV (SPY+,B8RHCSI $1GO wWITH
5406 17@ IN RMCSt FOR READ DATA
5407 tWITH INTERRUPT FNARLED
54080
5409
S410 A21156 104420 WAT $WAIT FOR RDY BIT TO SET
S411 921167 002172 RHCS1 JWAIT FOR RHCS]1 REGISTER
S412 021162 d00200 RNY sWAIT FOR PDY BIT IN RHCS1 REGISTEFR
S413 P21164 0PO1614 908, tALLON 9080 MICRO SECONDS
S414 021166 001507 839, tRDY M{ST SET BETWEEN
S418% 1694 AND 17470 MICRO SECONDS
5416
417 sCHANGF SAVFD REGISTERS TO EXPECTED VALUF
S418 021170 MO4P1Y 827762 JSR RPO,08FILLRE $MOV REINTO¢<2%6,22> INTO SAVED RHBA
S419 021174 002166 RHBA 1SAVED REGISTER TO CHANGE
5420 021176 904420 REINTO+<2%6 ,¢2> 1DATA
5421 421200 004P37 427762 JSR RA,00FILLRE tMOV @ INTO SAVED RHNWC
$4722 M21204 002164 RHUWC 1SAVED PEGISTFR TO CHANGE
$42) NP21206 B00009 ] 1DATA
S424 021210 004037 027762 JSP RA,80FILLRE tMOV | INTO SAVED RHDST
5425 021214 0602176 RHDST 1 SAVED REGISTER TO CHANGE
5426 021216 00000} 1 sDATA
$S427 021220 017746 160744 MOV MRHCS2,-(8P) JGET RHCS2?
5420 0#21224 042716 17747 BIC 8 “C<IRIOR>, (SP) 3KEEP IR AND OR
5429 021230 P42737 0900100 004502 RIC SIPIOR,POSAVERE+4CLEAR SAVED IR OR
54380 A21236 052637 6004502 RIS (SP)¢,08SAVERE+4 3 SET OR IR AS REQUIRED
S41
5432




MAINDEC=11=DERPV=R
DERPVR P11}

5434
541318
5436
54137
$438
5439
5440
S441
9442
5443
5144
5445
5446
3447
S448
5449
S4s@
5451
5452
54S)
5454
S455%
5456
5457
S4S8
5459
S46p
S461
$462
5463
5464
5469
5466
5467
S466
5469
5470
5471
5472
5473
5474
5475
5476
5477
5478
5479
5480
S48}
5482
5483
S4nde
5485
S486
5487
5488
5469

f21242

21246
A212%@
A212%2
021254
221286

7212690
021242

"21264

821264
21270
921272
421274
021276
021300

821302
021304

221306

n21306
A21310
21314

"21322

T24

fAe4NYT

fR4476
902242
"PeA22
021260
21264

10403)
k0217

004037
002334
003422
000400
821302
021306

104034
800247

800004
812706
a12737

004737

MACYI1 27(732)

AI1A40

a3zere

fpo1000
000023 PR44T70

230060

1R<FER=76
FORMAT FRROP PHFEF1 BIT

4

16122

PAGF 100

SEQ

sCOMPARF FFGISTERS REFORE PFAD WITH AFTFEPR

tCOMPARF DATA

RA, 88COMRFG

33
pC

tWRONG FORMAT BIT

RO, 00COMPAR

34
pC

sCOMPARF SAVED RFGISTERS WITH
sPRFSFNT VALUF

$GOOD DATA SAVED IN °SAVERE’
$TEST DATA STARTING FROM “RHWC’
318, REGISTFRS TO BE COMPARFD
sRETURN TO 38 ON ERROR

JRETUPN TO 48 ON NO EPROR

$READ DATA AFTER AN
SATTEMPTED WRITE WITH WRONG
$ IMPROPER REGISTER CHANGF
sFORMAT CAUSED

3GOOD DATA GIVES WHAT SHOULD
§RE THERE

$RFCFIVED DATA GIVES WHAT
tWAS THFERE AFTER READ

READ AFTFF ATTEMPTED WRITF WITH

sCOMPARE TWN BLOCKS OF MEMORY

1 GOOD DATA STARTS FROM WRFROM
$TEST DATA STARTS FROM PEINTO
1256, WORDS TO BE COMPARED

sRETURN TO S8 ON ERROR

sRETURPN TO &8 ON NO ERROR

sOATA READ AFTER AN ATTEMPT
3TO WRITE WITH WPONG FORMAT
$JWAS INCORRECT

L L L Y Y Y Y Y Y Y Yy Y Y Y Y Y Y Y Yy Y YT R Y Y Y Y XY R Y Y Y XS Y YY YA YYYIYYYYY Y]
FORMAT ERROR RHERY BIT 84

AN ATTEMPT IS MADE TO READ DATA WITH WRONG
FORMAT RIT

FORMAT FRROR BIT
SHOULD BE READ

84 IN RHER1 SHOULD 8fT

IXIZITIZ IR ISR AL ISR 2 R XX S22 A2 X 2 22 J X2 R X2 X2 2 d 421012}

JSPR
SAVFRF
wC
18,
s
4

Iss ERPOR
RTS

48
JSP
WRFROM
REINTO
256,
Ss
68

58 ERROR
RPTS

68:

JeTEST 25

e

1@

&

1 R 4

1o NO DATA

TST25%: SCOPE
MOV
MOV
JSR

8STACK,SP
$25,08TSTNM

PC,0eCLDTSK

sRESET STACK
31 SAVE TEST NUMBER

$SET R1=-RHCS1, R2=RHCS2
1R3I=RHDS1, R4~-RHER1
1GIVE RH=11 INITIALYZE
$SETUP UNIT NUBEPR

2128



* A4NDEC~11=DPEKPV=R
+ERPYR P11

5490
S491
$492
$49)
5494
5495
5496
5497
5498
$499
SS00
551
5502
5503
5504
5509
5506
5587
5500
5509
5s10
5511
5512
551)
5514
5518
$%16
$%17
5SS18
$519
$520
5821
5522
$523
$524
$525
$526
5527
5820
$829
$530
5531
$532
5533
5534
5538
5536
$537
5536
5539
5540
5541
5542
5543
5544
5543

#213206
#21332
2211334
f21336

021349
A21344
n21346
021350

921392
921356
f21360
021361
221362
"21364

021366
21376

921372

221374

021400

021402

n21404

021406

21412

021420
21424

a21430

T2S

004037
002354
ard a0
107870

f04037
#03420
/0400
107070

004037
000000
oee
009
177400
003420

fr0000
oo4000

002334

andee’?

or2164

PR44T6

POMNO22

094737

813777

213746
52716

f12677

MACY11

FORMAT FRPOR RHFRY RAIT

f2773¢

027730

#32024

030220

fl3140

074472

oP23134
fPL101

160536

27(713)

160540

1R«FER=76 16827 PAGF 1M

+RYTE
+RYTE

(X

sF11L WPITE FROM BUFFFR WITH 1237070

JSR RA, QeCLAREA sCLFAR 286, wORDS, FROV WRFKOM
WRFROV $STARTING FROM WRFROM

2%6, 1256, WORDS

167070 ITILL WITH 137@70

sFILL RFAD INTO BUFFEPR WITH 1#7070

JSP RA,83CLAREA sCLFAR 256, WORDS, FROM REINTO
REINTO $STARTING FROM REINTO

2%6, 1256, WAORDS

127870 sPILL WITH 137070 ‘

tFILL COMMAND TO READ WITH WRONG FORMAT

JSR RA,B8RUN sSETUP TO RUN FOR DATA COMMAND
("] sCYLINDFR @&
] JSECTOR ¢
f s TRACK @
=-2%6, g§WORD COUNT s 286,
REINTO t8US ADNRESS
tSTARTING ADORESS OF DATA
sAUFFER s RFEINTO
f 100 NOT INHIBIT BUS ADDRESS INCREMENT
ECI 110 BITS PER WORD FORMAT

s INHIBIT ECC CORRECTION
300 NOT INHIBITY HEADER COMPARE
READAT 1GET READY TO DO A READAT
sREAD DATA WITH 70 IN RHCS1

$SAVF REGISTERS FOR COMPARAISON AFTER READ

JSP RO,0ISAVER s SAVE REGISTERS
RHNWC sRHWC 18 THE FIRST REGISTER SAVED
SAVERE $STARTING ADDRES OF WHERE
tTHE REGISTERS ARE SAVED
1R, tNUMBFR OF REGISTERS
3sSAVED = 10,
JSR PC,@8CHECKT sCHFE.CK DVA,RDY,MOL,DPR,DRY, VYV
MOV OSRPAVEC,ORPVEC $SET RPA4 VECTOR ADDRESS

$TO °TIMEL® IF P=-CLOCK IS PRESENY

$OR TO °TIME2° IF P~-CIOCK IS NOT PRESENY
1 °TIME® WILL ONLY SAVE

sCURRENT CYLINDER ADDRESS

$AND LOOK AHEAD REGISTERS

MOV ASPFADAT,=(SP) 1GET READY TO MOVE COMMAND

BIS 8GO IF, (SP) $GET READY TO SFT GO AND
$ENABLE INTERRUPT

MOV (SP)+,8PHCS] 1GO WITH

SEQ 0129



MAINDEC=11=DEPPVeB

DERPVB,. P11
$546
$547
5549
5549
5550 021434
585t M21436
$852 M21440
$5S53 021442
5554 021444
555S
5556
5557
5558
5559
SS560 421440
5561 P214%2
5562
$563 221454
5564 221456
$556% 021460
$SS66 21462
$567 021464
5568
5569 ©£21466
570 @21472
$S71
5572 021474
$SS73 021476
5574 @21%00
$S71S 021502
5576 @21504
$577 021506
S578 021512
5679 021514
ssee
5581 021516
3582 021922
5583
5504 921924
5588 M21%526
5506 721539
5587
5568 021932
5589
SS90
5991 821540
5592 021544
5593 0215580
5594 721556
$59S
$3596
5997
5s9¢
$599
S6vP 021%62

T2S

104429
#n2172
AON200
0P1%22
of1510

ondeRnd?
2002172

909002
009001
100000
000001
040000

0r40}3?
002214

040002
soo001
100000
000001
840000
004037
892176
LT )

f04037
002174

800001
oomael
#0020

53737
017746
#42716

a7
052637

004e}?

MACY13 27(732)

FORVAT FRROR RHFPR)

nlerl2

930732

#27762

#30732

074622

160424
177477
gaajleoe
o04302

fl1040

ones22

areSA2

18=-FER=76 16:22

BIT »4

WAT
RHCSY
ROY
AsSe,
ReN,

PAGE 102

$72 IN RHCSY FOR RFAD DATA
sWITH INTERRUPT ENABLFD

JWAIT FOR RDY BIT TO SET

fWAIT FOR RHCS1 REGISTER

yWAIT FOR RDY BIT IN RHCS1 REGISTER
tALLOW AS3@ MICRO SECONDS

$RDY MUST SET BETWEEN

1104 AND 16988 MICRO SECONDS

$CHANGE SAVED REGISTERS TO EXPECTED VALUE

JSR
RHCS]

2

1
sC
1
TRE

JSF
RHDS1

ATA

ERR
JSR
RHDST

JSR
RHEP1

FER

RIS

MoV
BIC
81C
BIS

RO, 00CHREG sCHANGE BITS IN SAVED REGISTER
$CHANGE RHCS1 REGISTER

12 BIT/BITS TO BE CHANGFD
gNEW VALUE OF SC IS 1}
sCHANGE §C BITY

JNEW VALUE OF TRE IS 1
sCHANGE TRE BIT

RA, 80CHREG $CHANGE BITS IN SAVED REGISTER
sCHANGE RHDS] REGISTEP

12 ARIT/BITS TO RE CHANGED
gNEW VALUE OF ATA IS 1
sCHANGE ATA BIT

sNEW VALUE OF ERR 1S |
sCHANGE ERR BIT

RA,8sFILLRE sMOV 1 INTO SAVED RHDST
$SAVED REGISTER TO CHANGE
sDATA

PO,09CHREG sCHANGE BITS IN SAVED PEGISTER

§CHANGE RHERY REGISTER

11 RIT/RITS TO BF CHANGED
JNEW VALUE OF FER I8 1
jCHANGE FER BIT

OCATTYENT,B0SAVERE+24 1 SET APPROPIATE ATA BITS
;FOP WORKING DRIVE IN
$ SAVED RHAS LOACTION
PRHCS2,=(8P) 3GET RHCS2
$°C<IR!OR>, (SP) 3KEFEP IP AND OR
SIRIOR,POSAVERE+43CLEAR SAVED IR OR
(SP)e, s08BAVERE+4;SET OR IR AS REQUIRED

sCOMPARF RFGISTFRS REFORE WRITE DATA WITH AFTFR ATTENPT

JSP

RPA,0eCOMRFG jCOMPARE SAVED REGISTERS WITH
tPRFSENT VALUF

SEQ #1130



MAINDFCel1=NERPVeN
DFRPVR P11

5602
S60)
Soed
560%
LT
Sev?
S608
5609
$610
S6114
$612
5613
5614
$615%
%616
$617
5611%
5619
56720
5621
$622
56213
5624
562%
5626
5627
5628
5629
S630
5631
5632
5633
56134
5613%
5636
5637
5638
%639
S64¢
S6141
56142
5643
5644
564S
5646
5647
So4r
5649
5650
5651
5652
S6353
5654
5655
5656
5657

021566
02157%
21872
"21574
A21576

r2t600
fn21602

f21694

B21604
f21610
"21612
”21614
21616
21620

n21622
A21624

A21626

921626

T2%

204476
f02242
rPAOA22
f21609
f21623¢

194187
AA0227

LLEE R
802354
ar3e20
ACP4P0
21622
f215626

104234
A002087

200904

1RaFFheT¢ 16222

MACY11 27(732)
FORMAT FRROP RWFP1 RIT ¢4

SAVFRE
wC

18,

18

28

18 FPPOR 57
oTS pC

PAGF 103

tGOND DATA SAVED IN “SAVERE’
$TEST DATA STARTING FROM ‘RHWC’
118, PFGISTERS TO BF COVPAPFD
tRETUPN TO 1§ OV FRPOR

t2FTURN TO 28 ON NO FRPOP

SATTFMPTING TO READ DATA

tAITH WJRONG FORMAT RIT CAUSED

t IMPROPFR RFGISTER CHANGF

1000 DATA GIVFS WHAT SHOULD AF

t THERE

1PECEIVED DATA GIVES WHAT WAS THERE
SAFTER RFAD DATA

$COMPARE RFAD INTO SMFFER IO CHECK THAT NOTHING WAS READ

28

AYzr7a JSR
WRFPOV
REINTA
256,
41 ]
48

is: FFROR 34
PTS pC

45:

RA,AasCOMPAR

sCOMPARF. TWO RLOCKS OF MEMOPRY

1 GOOD DATA STARTS FROM WRFROM
sTFST DATA STARTS FROM REINTO
$256, WORDS TO BE COMPARED

SRETURN TO 38 ON ERROF

sRETURN TO 48 ON NO ERRCR

SATTEMPT TO RFAD

sAITH wRONG FORMAT BIT
sCHANGEN READ INTO BUFFER
1GOOD DATA GIVES WHAT SHOULD
$BE THERF

tBAD DATA GIVFS WHAT WAS
sTHERF AFTER PEAD DATA

1450033000080 80000000003000000000000 2000000000000 00000000000000

s#TEST 26 REGISTFR MODIFICATION REFUSED BIT 82 RHERQ

e CYLINDERI TRACK @, SECTOR # WILL BF WRITTEN WITH

- 200 WORDS OF 2000 BY A WRITE HEADER AND DATA COMMAND

HA

3o THE HFADS WILL BE BROUGHT TO CYLINDER @ 8Y A SEFK

s e

1o A FEAD DATA COMMAND WILL BE GIVFN TO CYLINDER 1 TRACK @
3o SECTOR @ 154, WORDS, THIS WILL TAKE AT

e LFAST 7 MILI SFCONDS, TMMEDTATELY AFTER GO AT

e I“FLIED SFFK TIME, WRITF INTO A REGISTER WILL RE ATTMEPTED
e THE' READY WILL BE WAITED ON TO COMPLETE THE READ DATA
e THEN ALL RFGISTFRS WILL BE COMPARED AND THE DATA READ
e SHOULD RE GOOD

1. THIS WILL BE REPEATED FOR RHCS1, RHER1, RHDST, RHER2

™ RHOF, RNCA, RHER)

IRZ X2 XIRXXZIYIIR YIS IZS XSS RIS XSS 2RSSR X2 22 X X2 X X 2 X/

TS5T261 SCOPE

SEQ ~13}




MAINDEC=11<-DERPV=B
DERPVB . P11 T?26

5658 021630 012796
5659 021634 12737
5660

S66t 021642 MO47Y7
5662

5663

S664

5665 M21646 012737
5666 M2165¢ 012737
5667

5668

5669 021662

56712

S671 P21662 0047137
$672

$67)

5674

$67%

5676 M21666 0040137
5677 021672 0062354
5678 021674 MO00N4
5679 021676 018001
S6Rre 021700 000000
S6R1 221702 0MG0A0
S6R2 021704 000000
560813

5684

S6RS @21706 MG40)3T7
5686 021712 002364
5687 021714 0080400
S68R  A21716 0P2000
5689

5690

%691

5692 021720 8024037
5693 921724 PO00O1
5694 M21726 009
$69S 021727 G
$696 021730 177464
5697

5698 021732 002354
5699

sS100

$71f1 921734 000000
$702 021736 M100020
$703

S104

S78S 92174 022332
5706

$727

$708

S709 021742 004717
S710

5711

$712 ©21746 @13777
5713

MACYL1 27(732)

on1000
A00N26

ploven

02172

090007

n27704

#2773

f32024

23Ft140

AP4472

2n4470

004626
004634

160204

10=FEB=76 16127 PAGF 104
REGISTER MODIFICATION RFFUSFD BIT 02 PHFRI1

8§T22s

+BYTE
+RYTE

wov $STACK,SP SRESET STACK
MOV 826,88TSTNM $SAVE TEST NUMBFPR
JSPR PC,08CLDISK $SET R1=-RHCS), R2=RHCS2

sR3I=RHNS1, R4=-RHER]

tGIVE RHelt INITIALIZF

$SETUP UNIT NUBER
»NV SRHCS],08TMPR sFIRST PFGISTER TO BE TESTED
MOV $7,00TMPS sNUMBFR OF REGISTERS TO BE TESTED
sPRFPARF TO WRITE HFEADEP AND DATA CYLINDER 1, TRACK @&, SECTOR @
sFILL WRITE FROM BUFFER WITH HEADER

JSR PC,AeCLDTISK $SET P1=RHCS1, R2-RHCS2
t1RI=RHNS1, R4=RHER]
1GIVE RH=11 INITIALIZE
$SETUP UNIT NUBER

JSR RO, 08FLNEAD $SAVE HEADER DATA IN WRFROM

WRFROM sLOCATION WHERE SAVED

4 sNUMBER OF WORDS SAVED

10001 sFIRST DATA WORD

" 3 SECOND DATA NORD

é tTHIRD DATA WORD

e sFOURTH DATA WORD

tFILL WRITE FROM BUFFER WITH DATA

JSR PR, 08CLAREA $CLEAR 256, WORDS, FROM WRFROMec4®2>
WRFROMecCq4e> $ STARTING FROM WRFROMe<C4eD>
256, 1256, WORDS

2000 sFILL WITH 2000

sFILL COMMAND

JSR RO, BRRUN sSETUP TO RUN FOR DATA COMMAND
1 tCYLINDER 1
) 1SECTOR @
/] sTRACK @
-200,=4 $WORD COUNT (DATA)=280,¢
14 HEADER WORDS
WRFROM 1 8US ADDRESS
tSTARTING ADDRESS OF DATA
tBUFFER s WRPROM
e D0 NOT INHIBIT BUS ADDRESS INMNCREMENT
FMT22 3116 BITS PER WORD FORMAT

300 NOT INHIBIT ECC CORRECTION
$00 NOT INHIBIT HEADER COMPARE

WRIFOR $GET READY TO DO A WRIFOR
tWRITE HEADFR AND DATA WITH 62 IN RHCSH

JSP PC,8SCHFCKT $CHECK DVA,PRDY,MOL,DPR,DRY,VV

MOV ®IRPAVEC,8RPVEC ;SET RPA4 VECTOR ADDRESS
1TO *TIMEL1® IF P=CLOCK I3 PRESENT

SEC 0132




MAINDFC=11=NERPV-B
DERPVR, P11

S713
5718
$7116
$717
5718
$719
$720
57121
$722
$723
5724
$12%
5726
$7127
5728
5729
5730
5731
5732
5733
5734
$713S
$736
5737
$738
5739
S740
S741
$742
5743
S744
5745
$746
5747
574%
$749
57150
57=1
S7182
$7%)
$71%4
$7SS
$756
57187
5788
5759
5762
$761
$762
$Th3
5764
5765
5766
5767
5768
5769

"21734
921760

021764

021770
921772
021774
021776
P22200

22002

#22406
f220012

022014

022022
022026

022032

022436
022040
922042
022044
222046

T26

#13746
252716

#2677

104420
002172
PR0200
004704
Pre704

004737

04037
PB0PAR

213777

A13746
nS52716

12077

104420
002214
f0e20o
"02776
01502

MACYL1 27(732)
RFEGISTER MODIFICATION RFFUSFD BIT 2 RHER1

02332
feR101

168202

fl0140

o3lonie

004472

202340
ene101

160134

160136

18=-FER=T6 16322 PAGF 108

$OR TH *TIME2® IF P-CLOCK IS NOT PRESENT
3°TIUF® WILL ONLY SAVE

sCURRENT CYLINDER ADDPESS

tAND 100K AHFAD REGISTEPRS

MOV OIWRIFOR,«(8P) 3GET RFADY TO MOVE COMMAND

BIS 8GO IE, (SP) tGET RFADY TO SET GO AND
}FNARLE INTERRUPT

nny (SP)+,0RHCS1 1GO WITH

162 IN RHCSY1 FOR WRITE HEADER AND DATA
sWITH INTERRUPT ENABLFD
gTIMF TS NOT IMPORTANT

WAT $WAIT FOR RDY BIT 10 SET

RHCSY tWAIT FOR RHCS] REGISTER

RDY sWAIT FOR RDY BIT IN RHCS1 REGISTER
2900, tALLOW 25¢00 mICPO SECONDS

2500, tRDY MUST SET BETWEELN

1”0 AND 500040 MICRO SFCONDS

§NOW BRING THE HFADS TO CYLINDER

JSR PC,0eCHECKT sCHECK DVA,RDY,MOL,DPR,DRY, VY
JSR RA,0sSEFKCY 31 SEEX FNR

e sCYLINDER 0

MOY GORP4VEC,PRPVEC 1 SET RPO4 VECTOR AODDRESS

17O °TIMEL® IF PeCLOCK IS PRESENT

$OR TO “TIME2° IF P-CLOCK 18 NOT PRESENT
$°TIME® WILL ONLY SAVE

sCURRENT CYLINDER ADDRESS

$AND LOOK AHEAD REGISTERS

MOV @OSEECOM,=(SP) 31GET READY TO MOVE COMMAND

RIS 8GO TF, (SP) $GET READY TO SFT GO AND
$ENABLE INTFRAUPT

MOV (SP)e,MRKCS1 3GO WITH

14 IN RHCSY FOR SEEK
IWITH INTERRUPT ENABLED

WAT $WAIT FOR DRY BIT TO SET

RHDS1 sWAIT FOR RHDS) REGISTER

DRY sWAIT FOR DRY BIT IN RHDS1 REGISTER
1534. sALLOW 15340 MICRO SECONDS

834, $ORY MUST SET BETWEEN

17223 AND 23680 MICRO SECONDS
tPREPARE FOR A READ DATA

sFILL WRITE FROM AUFFER WITH FXPECTED DATA FROM READ

SEQ #13)



MAINDFC=11<DERPVeR
DFRPVA, P11t T26

ST7T70 022098 PR44Y?
STV 0922084 002384
5772 022056 000226
ST73 022060 002000
$774

$77S ©22062 004037
$7176 722066 003R3P
$ST17 #22070 POO1S2
STI8 0422072 0090017
5779

57682

STRY

$702 022274 0040)?
S783 022100 MP3420
ST184 022102 #o0400
S78S €22104 P0ARYY
5786

$787

5788

S7%9 222106 APA4N3T
$790 022112 0AOA001
5791 022114 A00
$792 @22115% °00
$793 022116 177882
$794 922120 PO3420
$79%

5796

$797 022122 020000
5798 022124 Q14000
5799

5000

SeA1 022126 ©0A2334
SAA2

580

S804

S80S

SRV

SRVT £2213¢ 8A42)7
S80R M22134 602164
SRA9 M22136 PO4476
501, .

5811 42221472 000022
$6812

581

SA14 A22142 004717
5618

50816

$817 022146 @13777
56818

5819

$820

SR21

5022

5023

5024

5825 022154 013746

MACY1Y! 27(732) 18«FEB=76 16122 PAGE 106
PEGISTER MODIFICATION RSFUSFD BIT 82 PHER{Y

SEQ M134

¢27730 JSR RA, B8CLARFA tCLFAR 1S@, WORDS, FROM WRFROM
WRFROM tSTARTING FROM WRFROM
150, 1150, WORDS
2000 sTILL WITH 2000
2773 JSR RA,asCLAREA tCLEAR 106, WORDS, FROM WRFROM+<152,02>
WRFROVe<1%0,42> 1STARTING FROM WRFROM+<150,92>
106, 1106, WORDS
77 tFILL WITH 77
tFILL READ INTO RUFFFP WITH DATA OTHER THAN WHAT IS EXPECTED
f2 130 JSp Ro, AeCLAREA sCLEAR 256, WORDS, FROM REINTO
REINTO tSTARTING FPOM REINTO
256, 1256, WORDS
77 sFILL WITH 77
tFILL RFAD DATA COMMAND
932024 JSR RO, 09RUN tSETUP TO RUN FOR DATA COMMAND
1 sCYLINDER
+BYTE 2 1SECTOR @
«BYTE (") $TRACK @
-1%0, $WORD COUNT = 1S@,
REINTO 1BUS ADDRESS
tSTARTING ADDRESS OF DATA
stBUFFER 8 REINTO
] 100 NOT INMIBIT BUS ADDRFSS INCREMENT
FCIIFMT22 116 BITS PER WORD FORWMAT
s INHIBIT ECC CORRECTION
tDO NOT INNHIBIT HEADER COMPAPRF
READAT tGET PEADY TO DO A READAT
JPFAD DATA WITH 78 IN RHCS1
tSAVE RFGISTERS FOP COMPARISON AFTER ATTEMPTEN WRITF
tINTO A PEGISTER WHILE THE READ 18 GOING ON
#1822 JSR PA,88SAVEPR $tSAVE REGISTERS
RHMWC $RHWC IS THF FIRST REGISTER SAVED
SAVERF tSTARTING ADDRES OF WHERE
t THE REGISTERS ARE SAVED
18, tNUMBER OF REGISTERS
tSAVED = 16,
30140 JSR PC,PeCHFCKT sCHECK DVA,RDY,MOL,DPR,DRY, VYV
004472 160004 MOV PIRPAVEC,0RPVEC 3SET RPA4 VECTOR ADDRESS
$TO *TIUF1° IF P«CLOCK IS PRESENT
JOR TO “TIME2® IF P«CLOCK IS NCOT PREBENT
t°TIME® WILL ONLY SAVE
sCURRENT CYLINDER ADDRESS
sAND LOOK AHEAD REGISTERS
202334 MOV SOIREADAT,=(SP) tGFT READY TO MOVE COMMAND




MAINDEC=11=DFRPV-B MACY!1 27(732) 1R=FER=76 16:22 PAGE 10? SEQ #1135

OFRPVE P11 T26 REGISTER MODIFICATION RFFUSED RIT 02 RHFR}Q
SR26 022160 0%2716 O0PO101Y 8IS sGO!IF, (SF) JGET RFADY TO SET GO AND
$R827 sENABLE INTERRUPT
$S820 0922164 012677 16002 MOV (SP)¢,ARPHCSY $GO WITH
SR29 17@ IN RHCS1 FOR READ NATA
sSe3n $WITH INTFRPUPT ENABLFD
S831
SRI2 022170 0413700 004626 MoV RITVPRA, RO $SFEET UP R® FOPRP WRITE
SRIY 22174 012730 (02006 MOV SRTITYI!RTT2!BITIP,P(RB)+ SATTFMPT TO WPITE INTO
PLEL sPEGISTFRS DURING IVMPLIFD SFEFF
S83S A22200 0100437 NA4626 MoV RA,80TMPO $SAVE OFF Ro
LR 1)
$83? §NOW RMR IS SFT BUT THF COMPLFTION OF RFAD MUST BF
LX) sWATTFD ON
5839
SR4O
SR41 022284 104420 WAT $WAIT FOR RDY BIT TO SET
SR42 P22206 002172 RHCS1 tWAIT FOR RHCS) REGISTER
Se43 £22210 008200 RDY sWAIT FOR RDY BIT IN wHCS1 REGISTER
5844 022212 0802207 1183, sALLOW 11837 MICPO SECONDS
S84S5 022214 0022)7 1183, tRDY MUST SET BETWEEN
$S846 1#@ AND 23660 MICRO SECONDS
5847 $CHANGE SAVED RFGISTERS TO EXPECTED VALUE
LI ]
5849 022216 004037 M30732 JSR RA, 8sCHREG $CHANGE BITS IN SAVFD REGISTER
S850 022222 002226 RHCC $CHANGE RHCC REGJISTER
SrS1
SAS2 022224 000001 1 s1 BIT/BITS TO BE CHANGED
5883 022226 000001 1 gsNEW VALUE OF BITO® IS 1
5054 022230 #00001 BITA jCHANGE BITP BIT
$8S8S
S856 022232 004037 030732 JSR RO, 88CHRFG sCHANGE BITS IN SAVFD REGISTEFR
S8S?7 022236 062172 RHCS1 $CHANGE RHCS1 REGISTEF
SRS
$S68S9 22240 BO0001 1 31 BIT/BITS TO BE CHANCED
SA6A 022242 000081 1 sNEW VALUE OF 8SC IS 1
5861 022244 1040000 sC sCHANGE SC BIT
5062 022246 0P4037 027762 JSR RO, 8sFILLRE tMOV 1 INTO SAVED RHMDST
$S863 022252 002176 RHDST $SAVED REGISTER TO CHANGF
SR64 022254 FOR001 1 $DATA
5865
$SR66 022256 004437 030732 JSP R2,83CHRFG JCHANGE BITS IN SAVED PEGISTER
5867 022262 @02214 RHDS§ sCHANGE RHDS{ RFGISTER
5868
5869 022264 000002 2 32 BIT/BI1TS TO BE CHANGED
$87¢ 022266 M00001 1 JNEW VALUE OF ATA IS 1
S871 022270 100040 ATA sCHANGE ATA AIT
$972 022272 #fr0001 1 sNEW VALUE OF ERR IS |
$S873 022274 D40f0N ERR tCHANGE ERR BIT
5074
SRIS $22276 093737 PR4622 004522 BIS PSATTENT,PISAVERF <24 $1SFT APPROPIATE ATA BITS
S876 tFOR WORKING DRIVE 1IN
$877 1 SAVED RHAS LOACTION
$878
5279 f22%e4 0R4O3T A3INT)32 JSR RP,08CHREG $CHANGE BITS IN SAVFD RFGISTER
SERA 022310 002174 ®HER] sCHANGE RHERY REGISTER

58R1




MAINDEC=11=NFRPV=R
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5882
SAer}
LI
SARS
SR86
SRE7
Sene
SR89
SR
SA9}
$SR92
LAY
5894
Se9s%
5896
5897
Sa9a
5899
Soue
S9un1
5902
594)
Soe4
5903
$906
$9¢7
5908
5909
5910
$911
5912
5913
5914
$913
so16
$917
se10
5919
5920
$921
$922
$923
$024
5923
5926
5927
$928
$329
5930
59131
$9132
59313
5934
59139
$936
%937

822312
P22314
#2231¢
f22320
f22324
P22326
22330
#22334
022336

fn22340

P22344¢
#2246
r2231%50
#223%2
f223%4

022356
022336
822360
#22364
022370
922372
022374

022376

822376
f22402
022404
222406
f22410

#22412
"22414

22416
922422
222424
722430

T26

0P AR01
frodoR1
000N
8040137
002166
AG4rT 4
fR4017
Ar2164
80000

004037

f04476
002242
000022
"22356
822376

fL1APL6
f13700
r14037
104060
012609
000207

fo4M3YY
722354
p23420
22412
h22416

1040134
P00207

#45317
#1022
f00167
o20137

MACY11 27(732)

1R=FFk=76
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REGISTER MODIFICATION RFFFUSED BIT 02 RHERT

2271762

27762

23j1a4r

004626
fr1122

flizere

PA4634

fR0PA4
P21662

28

3s:

ST23:

18:

1

1

RVR

JSR RA,BFILLRE
RHBA
RFINTO¢<150), 02>

JSR RO,8sFITLRE
RHWC

]

t1 RIT/AITS TO HF CHANGFD
sNEW VALUE OF RMp IS 1
gCHANGF RMR RTT
$MOV PEINTO+<15A,82> INTO SAVFD PHEA
s SAVED PEGISTER TO CHANGE
1DATA
$MOV @ INTO SAVED PHWC
$SAVED PEGISTER TO CHMNAGFE
tDATA

sCOMPARE REGISTFRS REFORPE RFAD DATA WITH REGISTERS
$AFTER READ AND ATTEMPTFD MODIFICATION OF REGISTEP

JSR PO, 8eCOMREG
SAVFRE

we

18,

28

3

MOV RO, ~(SP)
MOV esTVPR,RA
MOV «(RM),808BDADR
ERROR 6«0

MOV (SPYe, RO
RTS pC

sCOMPARF DATA PREAD

JSR RA,02COMPAR
WRFROWV

REINTO

4

ST2)

FRROR 34

RTS pC

DEC SsTMPS

BNE 18

JMP TST2?

JvpP A8ST22

sCOMPARF. SAVED REGISTERS WITH
tPRESENT VALUE

$GOOD DATA SAVED IN °SAVFPRE’
:TEST DATA STARTING FROM “RHMNC®
3118, REGISTFRS TO BE COMPARED
$RETURN TO 28 ON ERROR

sRETURN TO 38 ON NO FRROR

1tPUSH RP ON STACK

tGFT REGISTER BEEING MODIFYED o 2 POINTER
tGET ADDRESS NF REGISTER BEING MODIFYED
SsATTEMPTING TO MODIFY REGISTER

s tPOP STACK INTO RO

sDURING A READ COMMAND CAUSFD

1t TMPROPER REGISTER CMANGE

1GOOD DATA GIVES WHAT SHOULD

tBE THERE

sRECEIVFD DATA GIVES WHAT WAS

s THERE AFTER PFAD

tCOMPARE THO BLOCKS OF MEMOPY
$GOOD DATA STARTS FROM WRFROM
§TEST DATA STARTS FROM RFINTO

148 WORDS TO ME COMPARED

$RETURN TO ST23 ON ERROR

tRETURN TO ON NO ERROP

tDATA READ WITH AN ATTEMPTED
;MODIFICATION OF REGISTER
sDURING READ CAUSED ERROR
sCOUNT DOWN

$ARANCH IF 7 NOT DONE

1JUMP TO NEXT TFST

$JUMP TO BEGINING OF TEST

OSBRI OUTRGUDOCNOBEBERNBLBBBVVNNBVBEVOBRVNRVGTBBIB0BRBR0B000

$eTFST 27

(R J
(X J

RFGISTER MODIFICATION REFUSED RMR=BIT#2 1IN RHER}

A WRITF HEADER AND DATA COMMAND WILL BE GIVEN TO
CYLINDER | SECTOR @ TRACK ¢ DATA WORDS

SEQ P136
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5938
59139
5940
5941
5942
5943
5944
534S
5946
5947
5949
%649
5950
5991
5952
59513
5954
595%
5956
5957
5958
5959
5962
5961
5962
5963
5964
5965
5966
5967
$S968
5969
$970
$S971
5972
$973
5974
5971S
5976
%977
5978
5979
S98p
$981
S982
$983
5984
5988
5986
5987
5989
5989
5990
$991
$902
5993

22434
022436
022442

A224590

N22454
022462

n22470

n22470

n22474
A22%060
222502
622504
222506
n22510
22512

#22514
?22520
#22522
P229524

T27

200004
f12706
”12737

0neT3?

812737
f0127V7

ore737

040137
072354
V1Ll T )
rl1OMDY
PONPOA
sonaen
000200

9440137
fa23064
200409
10787

MACY1!

en1e00
fren27

2)na6n

822172
008007

030060

027704

227730

27073 2)

PPr4470

004626
fN4634

1R8«FFR=T76 16:22 PAGF 109
RFGISTFR MODTIFICATION REFUSFD PMPRITE? TN FHFP)

*e
78
R

.
1 e
1@
1R 4
t e
R
3 e
|
-
1 e
t R
A

0F n1a727

A WRITF DATA COMMAND WILL RF GIVFN TO CYLINDER 1
SFCTOR @, TRACK @, 256 WORDS OF 2094

AND 4 wORDS OF 2041, IMMEDIATFLY AFTER GO

AN ATTFVPT WwILL BF MADE TN MODIFY A REGISTER
RMR BIT 82 IN RHFR1 SHOULD SET

AFTER THE WPITE IS COMPLETE ALL REGISTERS wIlL
RF CHECKED

THE DATA WRITTEN WILL BE READ BACK AND CHECKED

THIS WILL BE REPFATFD FOR RHCS1, RHFR1, RHDST,
RHER2, PHOF, RHCA, RHER)

EI XXX IS ISR I 2RSS X2 RS S22 L R X R R S A X Q2 XX

T8T27:

ST24:

SCOPE
MoV 8STACK, SP sRFSET STACK
MOV 827,00 TSTNM $SAVE TFST NUMBFR
JSR PC.09CLDISK $SET R1=RHCS1, R2=RHCS?
}R3=RHDSY, R4-RHERY
$GIVE RHe11 INITIALIZF
tSETUP UNIT NUBER
Mov SRHCS1,08TMP sFILL RFGISTER TO BE “ODIFIFD
MOv ¢7,08TUPS sNUMBEFR OF REGISTERS TO BE TESTED
tPREPARF TO WRITE HEADFR AND DATA
JSR PC,00CLD]ISK ) SET P1=RHCS1, R2-RH(CS2
tRI=RHDSt, R4~-RHEPt
$GIVE RHei] INITIALIZE
sSETUP IINIT NURER
sFILL WPITE FROM RUFFEPR WITH HEADER
JSPR RO,88FLHFAD $ SAVE HFADFP DATA IN WRFROM
WRFROM tLOCATION WHERF SAVED
4 tNUMBER OF WORDS SAVFD
100€1 tFIRST DATA WORD
f s SECOND DATA WORD
a s THIRD DATA WORD
a $FOURTH DATA WORD
sFILL WRITE FROM BUFFFR WITH DATA
JSR PA,0sCLARFA tCLEAR 256, WORDS, FROM WRFROMe<c4o2>
WRFROMe<ca®2> $STARTING FROM WRFPOMe<csn2>
256, 31256, WORDS
@710707 sFILL WITH 070707

SEQ 921137
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DFRPVR, P11 127 REGISTER MODIFTCATION REFUSED R¥ReRITE2 IN PHER{
$994
5995 sFILL WPITE FROM RUFFER WITH NFXT SECTOR HFADFPR
5998
5997 @22526 004237 027704 JSR PO,ReFLHEAD $SAVE HFADFR DATA IN JRFROMec?6¢ 02>
5008 #22%1312 003364 WRFPOMe<26P, 82> JLOCATINN WHFRE SAVED
$999 922534 0OPOA0Y 4 sNUMBER OF WORDS SAVED
6240 027536 Al000) 10001 sFIRST DATA WORD
6AA1 022540 200P01 1 t SFCOND DATA «#OPRD
6402 @22542 BPAACOO o s THIRD DATA WORD
6AAY M22544 POOOON ] sFOURTH DATA #WORD
6204
60 sFILL WRITE FROVY RUFFFR WITH WITH NFXT SECTNR DATA
6006 022546 004037 427730 JSR RA,2eCLARFA $sCLFAR 4 WORDS, FROM WRFROMe<260.02>
67207 022552 003404 WRFROM+<268,02> $STARTING FROM WRFROMe<C268,02>
6PIR  £22554 FAONOG 4 14 WORDS
67209 622556 970787 78787 :FIIL WITH 70707
6M10
6011
6M12 §NOW THF WRITE HEADFR AND DATA COMMAND WILL BE FILLFD
6013
6014 022560 AA4AIT 032024 J&R RO, @8RUN $SETUP TO RIIN FOR DATA COMMAND
6415 022564 000R01 1 sCYLINDER 1
6016 922566 L1 +RYTE ” tSECTO® @
6017 #22%67 200 «BYTE e tTRACK @
618 $#225780 177364 «264,=-4 tWORD COUNT (DATA)=264,¢
6219 t4 HEADER WORDS
6020 022572 702354 WRFROM tBUS ADDRESS
6021 $STARTING ADDPESS OF DATA
6022 tBUFFER s WRFROM
6023 @2257¢ 000000 e D0 NOT INHIBIT BUS ADDRFSS INCREMENT
6724 022576 010000 FMT22 116 RITS PFP WORD FORMAT
6228 tNO NOT INHIBIT ECC CORRFCTION
6126 $DO NOT INHIBIT HEADER COMPARE
6027 @22600 902332 WRIFOR sGET READY TO DO A WRTFOR
60A2R ) 4ARITE MEADER AND DATA WITH 62 IN RH(CSH
6029
6230
6031 @22602 004737 030140 JSR PC,8sCHECKT tCHECK DVA,PDY,vOL,DPR,DRY,VV
6n32
6013
P34 722606 213777 004472 157344 MOV OC¢RP4VEC,ORPVEC 3SET RPA4 VECTOR ADDRFSS
6033 $T0 °TIVEL” IF P=-CLOCK IS PRESENT
6036 $OR TO “TIME2’ IF P=CLOCK IS NOT PRESENT
A3 t"TIMF® WILL ONLY SAVE
6238 sCURRFNT CYLINDER ADDRESS
6a39 s AND LOOK AHEAD RFGISTERS
(L1
6A41
6042 ©22614 ©#13746 0023132 vov POWKIFOR,=(8SP) 3GFT READY TO “OVE COMMAND
6743 622620 032716 000101 RIS 8GO IE, (SP) sGET READY TO SET GO AND
6044 sENABIE INTERRUPT
6P4S 022624 P12677 157342 MOV (SP)+,8RHCSY 3GO WITH
6046 362 IN RHCS1 FOR WRITE HEADER AND DATA
6447 3WITH INTFRRUPT ENABLFD
6n4an tONF REVOLUTIONZ16670 MICRO SEC, ONE SECTOR=768 MICRO SEC
6049

-



6AS5n
6451
6Ps2
60813
60S 4

6158
H Y.LY
6AS7
650
6459
6060
6061
6062
6063
6064
60695
606¢
6067
60680
6069
énle
6071
6072
60173
6074
6078
6276
6n77
6478
6079
6400
6181
6082
6083
6004
6A8S
6086
6ARY
67380
6009
609¢
6091
6092
6093
6094
6095
6096
6097
6799
6Mm99
6100
6101
6102
61v)
6104
6105

¥22630
f22632
"22634
W22636
P22640

"22642
P22646
#22650
022652

n22654¢
n22660
"22662
n22664

f22666
#226172
922674
8226795
#22676
022700

022702
A22704

022746

222710
f22714
022716

022720

P22722

822726

MAINDEC=11=DERPV=-B
DERPPVR,.P11

T27

104420
fAn2172
200240
aAM1728
AA15A2

Pn4e3?
902354
fn040P
0862000

204037
nP3IISE
LU L
0m2001

204037
fe0001
0P
29a
177400
AR2354

LT L]
010000

n02330

204037
002164
004476

008022

oreT3?

o137

MACYLIL 27(¢73D)

KFGISTFP MODIFICATION REFISFD PVR«RITEZ2 IN RNHEP1

29271348

227730

032024

830220

"INt 4n

004472

187224

1R«FFRe76 16122 PAGF 111

«BYTE
«BYTE

WAT
PHCS
PDY
9at,
834,

tWAIT FOP PDY RIT TO SFT

tWAIT FNp PHCSY RFGISTFR

swATT FOR RPY BIT IN RHCS) PEGISTER
tALLOW 981Q MICRD SECONDS

$RDPY MUST SFT BFTWEFN

1472 AND 1R159 MITRO SECONDS

tNOw PRFPARE FNR THF WRITF DATA COMMAND

tFILL WRITF FROM RAUFFFR
JSR Re, 88l LAREA
WRFROM

256,

2000

JSR PA,0sCLARFA
WRFROMe<C256,92>

4

2001

sFILY WRITE DATA COMMAND

JSR RA,BIPUN
1

o

o

=256,

WRFROM

A
FuT22

WRIDAT

JITH 256 OF 200@ AND &4 OF 2009
;CLFAR 256, WORDS, FROM WRFPOM
$STARTING FEOY WRFROM

$1296, WOPRDS

sFILL WITH 2000

$tCLFARP 4 WORDS, FROM WRPFROMe<254&,82>
$STARTING FPOY WRFRNMe<256,92>

14 WORDS

sFILL WITH 2001

$SFTUP TO RUN FNR DATA COMMAND
sCYLINDER 1

$SECTOR ¢

$TRACK @

$WORD COUNT = 296,

sBUS ADDRFSS

$STARTING ADORESS OF DATA
sAUFFER 3 WRFROM

$1DO NOT INHIBRIT BUS ADPDRESS INCREMENT
$16 BITS PER WORD FORMAT

tDO NOT INHIBIT ECC CORRECTION
1D0 NOT INHIBIT HEADER COMPARE
sGET READY TO DO A WRIDAT

sWRITF DATA WITH 60 IN RHCS)

$SAVE RFGISTERS FOR COMPARISON AFTER ATTEMPTED
$REGISTER MODIFICATION DURING A WRITE DATA

JSR PO,08SAVER

RHWC

SAVERF

18,

JSFR PC, BICHECKT

uny SSRPAVEC, S8RPVEC

- “

1 SAVE REGISTERS

§RHWC 1S THE FIRST REGISTER SAVED
$STARTING ADORES OF WHERF

$THE REGISTERS ARE SAVED

tNUMBFR OF REGISTERS

$SAVED = 18,

sCHECK DVA,RDY,vOL,DPR,DRY, VY

s SFT RPP4 VFCTOR ADDRESS

$TO *TIME{L’ IF P-CLOCK IS PPRESENT

$OR TO °“TIME2® IF P-CLOCK IS NOT PRESENT
$’TIME’ WILL ONLY SAVF

sCURRENT CYLINDER ADDRESS

SEQ #1139
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DERPVE P11 T27 PEGISTER MODIFICATION RFFUSED RVP-RIT82 IN RHERY
6106 $AND TOOK AHEAD PFGISTFPS
6107
6108
6109 22734 013746 002330 MOV PEIWRIDAT,«(SP)Y IGET PEADY TO MOVE COMuMAND
61108 422740 PS2716 AEP101 RIS sCOLIF,(SP) s GET PEADY TO SFT GO AND
6111 sENABLE INTFRRUPT
6112 022744 012677 187222 way (SP)+,0RHCS] $GO WITH
6113 162 IN RHCSY FOR WRITF DATA
6114 sWITH INTERPUPT FMABLED
6118
6116 022715¢ B13740 0MP4626 MoV esTMPA, RP $SET Rd TO REG ADDPRFSS
6117 222754 0P12730 002002 MOy SRITIIRITIA,8(RA)e sATTFMPT TO WRITFE INTO A REGISTER
6118 tDURING WRITE DATA
6119 042276 910037 004626 Mov RO, 38 THPA tSAVF OFF NEw RFG ADDRESS
6120
6121 $NOW PMP MUST RE SFT RUT THE COMPLETION OF
6122 ¢WRITF DATA MUST RE WAITED NN
6123
6124 222764 104420 WAT tWAIT FOR RDY BIT TO BET
6128 R22766 002172 RHCS1 tWAIT FOR RHCS! RFGISTER
6126 022770 f00200 RDY tWAIT FOR RDY BIT IN RHCS1 REGISTER
6127 22772 061728 981, tALLOW 9810 MICRO SECONDS
6128 022774 O0P1%502 834, sRDY MUST SET BETWEEN
6129 11470 AND 181886 MICRO SECONDS
6130 tCHANGF SAVED RFGISTERS TO EXPFCTED VALUE
6131
61312 022776 004037 @IPT712 JSR PA,88CHREG sCHANGE BITS IN SAVED REGISTER
6133 0239002 @A@2226 RHCC jCHANGE RHCC REGISTER
6134
6135 023004 004} 1 311 BIT/BITS TO BE CHANGED
6136 (23406 AO00N] 1 tNEW VALUE OF BIT® IS8 3
6137 M23417 R200O1\ BITO sCHANGE BIT# BIT
6138
6139 0236312 004037 #IATI2 JSR R, 00CHREG tCHANGE BITS IN SAVED PEGISTER
6140 ©V23016 002172 PHCSS ;CHANGE RHCSY REGISTER
6141
6142 0237920 #0009} 1 11 BIT/BITS TO BE CHANGED
6143 023022 000001 1 sNEW VALUE OF SC IS 1
6144 023024 100000 sC sCHANGE SC BIT
6145
6146 0423026 004937 0230732 JSR P&, 08CHREG $CHANGE BITS IN SAVED REGISTER
6147 @A23032 002214 RHDS] sCHANGE RHDSt REGISTER
6148
6149 0423034 000002 2 12 RIT/BITS TO BE CHANGED
6152 023036 an0Nd1 1 $NEW VALUE OF ATA IS 1
6151 023040 100000 ATA sCHANGE ATA BIT
6152 023042 000001 1 tNEW VALUE OF ERR IS 1
615) 023044 040000 ERP sCHANGE ERR BIT
6154
6155 A23046 AS53737 994622 204522 RIS SOATTENT,ReSAVFERE+24 $tSET APPROPIATE ATA RITS
6156 tFOR WORKING DRIVE IN
61%7 $SAVED RHAS LOACTION
6158
6159 023054 0A4PIT 2307132 JSR R@,8eCHPEG $CHANGE BITS IN SAVED REGISTER
6160 023060 02174 RHEP{ tCHANGE RHKEP) REGISTER

6161




MAINDEC=11=DERPV<«A
DFRPVYA  P1

6162
6161
6164
616%
6166
6167
61640
6169
6170
6171
6172
617)
6174
6178
6176
6177
6178
6179
6100
6181
6182
6183
6104
61808
6186
6187
6180
6189
619¢
6191
6192
6193
6194
619%
6196
6197
6198
6199
6200
6221
6202
6203
62074
6208
6206
6207
6208
6209
6210
6211
6212
62113
6214
6215
6216
6217

f23062
f23064
A23066
f23070
n23074
923076
f23100
#23104
#23106
f23110
23114
23116

f23126

P23124¢
n23126
#w23130
f23132
P23134

823136
#2316
f23140
23144
¢23150
023182
n23154

23196
223156

#23162
923166
#2317e
f23172

23174
223200
A23202
023204

323206

T2?

a0enn]
LD
C L T )
PRENYY
902176
fAcOANY
8n40137
0M2166
003334
fo4037
0Mn2164
02000

004037

004476
002242
000022
223136
f23196

f10046
A13700
P 4037
104062
212600
800297

244737

frRr4017
222354
rRO400
002000

#2403
003354
200004
PP2001

004037

MACYI1 27(7)32)

027762

"n271762

027762

flt1o4p

004626
fR1122

hlANG6N

227730

n27730

232024

$A=FER=76§
REGISTER MODIFICATION RFFUSED RVR«KITO2 TN PRHFR1

3s:

1
1

16222

PAGE 1113

11 BIT/RITS T BE CHANGFD

tNFW VALUE OF PMuR IS 1

sCHANGE pMR BIT

sMOV 1 INTO SAVED RUDST

1 SAVED REGISTFER TO CHANGF

1DATA

IMOV WRFROM+<256,02> INTO SAVFD RHBA

$SAVED REGISTER TO CHANGE
$DATA

IMOV & INTO SAVED RMHNC

1 SAVED REGISTFR TO CHANGE

sDATA

tCOMPARF REGISTERS RFFORF WRITE DATA WITH REGISTERS

HMR

JSR R, 8sFILLRE
RUDST

1

JSR PO, 88 FILLRE
RHRA
WRFPOV4<2%56,82>

JSR RO, @sFILLRF
RYWC

)

tAFTER WRITF AND
JSR R, Q8COMREG
SAVFRE

wC

18,

23

3s

MOV PO,=(SP)
MOV 89 THPA, RO
oV «(RA),808BNADR
ERROR 6@

MOV (SPYe,RO
RTS pC

+CLFAP ALL FRROR FLAGS

JSR

tFILL WRITF FROM BUFFFR

JSP
WRFROM
256,
2000

JSR

PC,00CIDISK

RA,88CLAREA

RO, 00CLAREA

WRFROMe<256,82>

4
2001

ATTEMPTED MODIFICATION OF REGISTER

$COMPARE SAVED REGISTERS WITH
sPRFSENT VALUF

$GOOD DATA SAVED IN “SAVERE’
1TEST DATA STARTING FROM °PHNC’
118, PEGISTERS TO BE COMPARFD
sPETURN Y0 28 ON FRROP

sRETURN TO 38 ON NO ERROR

1tPUSH RO ON STACK

tGET REGISTER BFYEING MODIFYED ¢ 2 POINTFR
$GET ADDRESS OF REGISTER BEING MODIFYED
sATTEMPTING TO MODIFY REGISTEP

$1POP STACK INTO PR

tDURING A WRITE COMMAND CAUSED
tTMPROPER REGISTFR GIVES WHAT SHOULD
1GOAD DATA GIVES wWHAT SHOULD

§RE THERF

tRECEIVFD DATA GIVES WHAT WAS

s THERE AFTER READ

$SET P1<RHCSY, R2=RHCS2
$R3=RHDS1, R4=RHFR1

$GIVE RHe1] INITIALIZE

$SETUP UNIT NUBER

WITH EXPECTED DATA

$CLEAR 256, WORDS, FROM WRFROM
;STARTING FROM WRFROM

3256, WORDS

sFILL WITH 200@

tCLEAR 4 WORDS, FROM WRFROM+<256,02>
ISTARTING FROM WwRFROM+<256.92>

14 WORDS

tFILL WITH 2801

§NOW THE READ DATA COMMAND WILL BE FILLED

JSR

RO, ASRUN

1SETUP TO RUN FOR DATA COMMAND

SEQ A14)
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6219
6219
6220
6221
6222
622}
6224
6229
6226
6227
6228
6229
6239
6231
6232
6233
6234
623S
6236
6237
6239
6239
6249
6241
6242
6241
6244
6245
6246
6247
6240
6249
6250
6251
6252
62%3
6254
625%
6256
6257
6258
6259
6260
6261
6262
626)
6264
6726%
6266
6267
6268
6269
6270
6271
6272
6273

923212
023214
fh23218
A23216
23220

#23222
9023224

923226

0232130
A23234
"232136

A23240

n23242

n23246

0232%4
223260

723264

023270
023272

@23274
n23276
023300
#23302
023304

923306
"23312
023316
023322

T27

fo0ARMY
L1 1
foe
177374
fPN3420

rrooAG
014000

9023134

004017
202164
PR4476

990022

0047137

21317

213746
852716

712677

s11100
#1130%

104420
2902172
faPD200@
en172%
np1%5@2

213746
252716
011637
022600

MACY1t 27(732)
RFGISTER MODIFICATINN PFFUSFD RV¥ReRITE2 IN RHFRI

A3N220

flo140

fR4472

#0r2334
800101

156702

002334
04101
01124

156704

18=FtFR=1s

«RYTE
+BYTE

1622 PAGF 114

sCYLINDFP 1

¥ tSFCTOR @
o s TRACK @
260, sWORD COUNT = 260,
RPFINTO sBUS ADDRFSS
ISTARTING ADDRESS OF NATA
tBUFFER 8 REINTO
4] 100 NOT INNMIBIT BUS ADDRESS INCREMENT
FC1:F¥T22 116 RITS PFR WORD FORMAT
$INHIBIT ECC CORRECTIOM
sDO NOT INKIBIT HEANDER COVPARF
READAT tGET RFADY TO DO A READAT
tREAD DATA WITH 70 IN RHCSHt
§NOW SAVF RFGISTFPS FOR COMPARISON AFTER READ DATA COMMAND
JSR POA,BeSAVER $1SAVE RFGISTERS
RHWC sRHWC 1S THF FIRST REGISTER SAVED
SAVERE $STARTING ADDRES OF WHERE
$ THE REGISTERS ARE SAVED
18, stNUMBER OF REGISTERS
1SAVED = 18,
JSR PC,8eCHFECKT sCHECK DVA,RDY,MOL,DPR,DRY, VY
MoV PSRPAVEC,PRPYEC 1SET RPA4 VECTOR ADDRESS
1TO *"TIVE1® IF P-CLOCK IS PRESENT
$OR TO °TIME2’ IF P=CLOCK IS NOT PRESFNT
1°TIME® WILL ONLY SAVE
sCURRENT CYLINDER ADDRESS
sAND LOOK AMHEAD REGISTERS
MOV OSREADAT,=(SP) 3GET REZADY TO MOVE COMMAND
818 8GO!1E, (SP) 1GET READY TO SET GO AND
$ENABLE INTERRUPT
MOV (SP)+,BRKCS1 1GO WITH
174 IN RHCSY1 FOR READ DATA
tWITH INTERPUPT ENABLED
wov #R1,RE 1SAVE RHCS]1 DURING ABOVE OPERATION
MOV fR3I, RS $SAVE RHDSY DURING ABOVE OPERATION
WAT tWAIT FOR RDY BIT TO SET
RHC S IWAIT FPAR RHCS1 REGISTER
RDY sWAIT FOR RDY BIT IN RHCS1 REGISTER
981, :ALLOW 9818 MTICRO SECONDS
834, jRDY MUST SET BETIWEEN

11470 AND 18158 MICRO SECONDS

$COMPARE CONTENTS OF RWCS)] AND RHDS1 ALREADY SAVED IN

1RO
MOV
BIS
MOV
cup

AND RS IMMEDIATFLY AFTER GO
SOREADAT,=(SP) 3;SAVE COMMAND
OIEIDVAIGO, (SP) 1 INCLUDE IEIOVALIGO
(SP),008GDDAT $SAVE FOR PRINTOUT
(SP)e+,RO 3NURING AROVE OPERATION ONLY IEIDVAL!GO

3£2 0142
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PERPVR, PY ] ™ REGISTER MODIFICATION RFFUSFD R¥R<RIT02 TN RHFR|
6274 tAND COMMAND SHOULD BE SET
6275 ©023324 001408 aFQ 708 1BRANCH IF GOND
6276 023326 A10037 AP1126 MOV RA,Be8RDDAT 18AD DATA
6277 #233312 010137 0404464 MOV RP1,RsREGADP tFAILING REGISTER RHCS1
6278 023336 19402) FRROR 21 tDURING APOVE OPERATION ONLY
6279 sCOMMAND AND IE!DVAIGO SKHOULD AF SET
6284 023340 P12746 AL1O500 TR MOV SMOLIDPRIVY,«(8P) $BAVE BITS SET DURING OPEPATION 1IN RHDSH
6291 023344 011637 001124 uOv (SP),208GDDATY s SAVE FOR PRINTOUT
6282 02)3)3¥%@ 62260% o] (SPYe,RS tOURING ABOVE OPFRATION ONLY MOLIDPRIVY
6203 s SHOULD BE SET
6724 023352 @140 BEQ 728 +BRANCH IF GOOD
620% 23354 0210%37 omR1126 “Ov RS ,008RDOAT 18AD DATA
6206 023360 a10))7 MO4464 MOV RY,MEREGADR sFAILING REGISTFR RHDSY
6287 023364 10404) ERROR 6) sOURING ABOVE OPEFRATION ONLY
6248 sMOLIOPRIVYV SHOULD RE SFT
6289 023366 T28:
6290
6291 §NOW CHANGE SAVED REGISTERS TO FXPFCTED VALUFS
6292 023366 004037 027762 JSR PU,0eFILLRE g¥OV @ INTO SAVED RMNC
6293 923372 002164 RHWC $ SAVED REGISTER TO CHANGE
6294 P23374 POPOION f tDATA
629%
6296 023376 0M4037T 827762 JSR RO, 0sFILLRE 1MOV REINTO¢<€260,.82> INTO SAVED RHBA
6297 923402 002166 RHBA $SAVED REGISTER TO CHANGE
6299 023404 0204410 RFINT0e<C26P 02> sDATA
6299 92)i06 NO4AIT 027762 JSR RA,MeFILLRE g0V 2 INTO SAVFD RHDST
e300 923412 002176 RHNDST §SAVED REGISTER TO CHANGE
6301 023414 PRPB02 2 sDATA
6307
6303 sNOW COMPARE REGISTFRS BAFFORE READ DATA WITH
6304 sAFTER COMMAND
630§
6306 223416 004037 031040 JSR RO, 8sCOMREG sCOMPARF SAVED REGISTERS WITH
6397 sPRFSFNT VALUF
6308 0923422 004476 SAVERE $GOOD DATA SAVED IN °SAVERE®
6309 P23424 602242 wue s TFST DATA STARTING FROM °RHNWNC’
6310 P23476 000022 18, 318, REGISTERS TO BE COMPARED
6311 023436 023434 4 tRETUPN TO 48 ON ERROR
6312 023432 023440 Ss tRETURN TO %3 ON NO ERROR
6)31)
6314 723434 10408)3) 48 ERROP LR ) tREAD DATA CAUSED IMPROPER REGISTER
6318 023436 0a02®M RTS pC tCHANGE
6316 §GOOD DATA GIVES WHAT SHOUID BE THERF
6317 $RECEIVED DATA GIVES WHAT WAS THERE AFTER COMMAND
63110 tNOW PEAD IMTO RUFFER WILL BE CHECKFD TO SEE THAT READ
5319 t1wAS GOOD
6320 023440 58
6321
6322 023440 0040137 032070 JSH RO, QeCOMPAR jCOMPARF TWO BLOCKS OF MEVORY
6323 #3444 00221354 WRFROV 1GOOD DATA STARTS FROM WRFROM
6324 P23446 OBRI420 REINTO tTEST DOATA STARTS FROM REINTO
63128 023450 B8ORS 2%6., 1296, WORDS TO BE COMPARED
6326 5234852 #2349%6 68 tRETURN TO 68 ON ERPOR
6327 8234%4% 023462 ST28 tRETUPN TO ST28 ON NO EPROR
6329
)29
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DERPVA, . PI I T27 REGISTFR MOCIFICATION REFUSFD PMPenlITe2 IM PHERY

6330 M23456 104034 68: FRROP 34 fREAD DATA FRROP AFTFR A WRPITE DATA

6331 023460 AGN20T ETS pC sWITH REGISTER MODIFICATION

6337 SWITHIN THE WPITE DATA

6331 tTE ALL 7 RFGISTERS NOT COMPLFTE THEN REPFAT

6334 023462 OUS3YY  PR46D4 STa2R: DEC esTYPS tCOUNT DOWN

6338 M23466 AO1402 ANF 18 sBRANCH 1F 7 NOT DOHNE

6136 023470 AMIB16T ArFCCAE JYp TSTI pJUMP TO NEXT TEST

6337 423474 BOL1I6T  17¢770 183 Jvp ST24 sJUMP TN BFGINING OF TEST

LERY

63139

6340 I Y YR Y Y Ry Y Y Y YN Y P Y Y Y Y Y Y Y YR Y Y Y Y Y YRS Y YRR XYY RN Y Y Y XY Y )

6341 $*TEST IO PEGISTER VYODIFICATION REFUSED BIT 82 PHER]

6342

6343 1o A READ DATA COMMAND IS GIVEN TO CYLINDER 2, SFCTOP @

6314 1o TRACK 0, IMVEDIATFLY AFTER GO RHAS IS WRITTEN INTO

61345% 1@ WITH ALL ONFS PMR RIT 2 IN RHER SHOULS NOT SFT

6346

6347 I XY Y Y Y Y Y Y Y Yy Y Y Y Py Y Y Y Y Y Y Y R Y Y Y YA XY Y Y Y Y Y Y Y Y YYY YR YYRYYTY Y

6348 (21590 PAPARY TST3a: SCOPF

6349 0231502 M12706 ed1f0QP nov eSTACK, SP tRESET STACK

6350 Q23526 A 2737 o000 Yr ACeATP MOV 83Q,00TSTNM tSAVE TEST NUMBFR

6381

63152 "23514 #A4737 PINOLO JSP PC,aeCLDISK tSET R1=-RHCS1, R2<RHCS2

613513 $RI=RHDS]1, R4=RHFR1

6354 $GIVE RH=13] INITTALTZE

61359 s SETUP [INTIT NUREPR

6356

6357 sFILL WRITE FROM BUFFER «ITH FXPECTED DATA

6358 223525 0A4037 @27730 JSH PP, 9eCLAREA tCLFAR 256, WORDS, FPOM WRFPOM

6359 p2352¢ V02354 WRFROM ;STARTING FROM WRFROM

63A2 (0235726 00NP400Q 286, 1256, WORDS

6361 V23530 000neR a sFILL WITH @

6362

6361 tFILL PEAD INTM BUFFER WITH ALL ONES

6364 23532 PR4337 027730 JSR RA,80CLAREA tCLEAR 256, WORNDS, FROM RFINTO

6365 ©¥23536 003422 PEINTO tSTARTING FROM REINTO

6366 23540 7P0400 256, 1256, WORDS

6367 23542 177777 -1 $FILL WITH =1

636R

6369 ¢ NOW THF RFAD DATA COMMAND WILL BE FILLED

6370

6371 223544 @04937 032024 JSP RA, RBRIN sSETUP TO RUN FOR DATA COMMAND

6372 023550 4030002 e sCYLINDER O

6373 123552 009 RYTE o s SECTOR @

6374 (23583 a0 .BYTE 0 1 TRACK o

6375 ©235%4 177400 -2%6, sWORD COUNT = 256,

6376 23556 AR3420 REINTO 1BUS ADDRESS

6317 $STARTING ADDRESS OF DATA

6378 tRUFFER = REINTO

6379 0A2356) 000000 @ $DO NOT INHIBIT AUS ADDRESS INCREMENT

6380 023562 014000 ECIIFNT22 116 BITS PER WORD FORMAT

6381 s INHIBIT ECC CORRECTION

6382 $DO NOT INHIBIT HEADER COMPARE

6383 023564 002334 READAT tGET READY TO DO A READAT

6384 $PEAD DATA WITH 70 IN RHCSH

61385

[
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PERPVR P11 T30
6386
0IRT 023566 0a40))7
6388 023572 0292164
6309 023874 0P4476
6190
6391 023376 000022
6392
6139}
6394 023600 00471
61398
6396
6397 #23604 @313777
6199
6399
64veo
6401
6402
640}
6404
6405
6406 723612 013746
6407 023616 a52716
6408
6409 023622 012677
6410
6d11
6412 023626 ni1100
6413 023630 011388
6414
6415 023632 012777
6416
6417
6418
6419
6420 023640 104420
6421 023642 PO2172
6422 023644 000200
6423 023646 003326
6424 023650 00178
6425
6426
6427
6420 £A23652 013746
6429 M23656 052716
6432 023662 011617
6433 023666 022600
6432
6433 P23670 001409
6434 023672 010637
6438 023676 0101137
6436 023702 10402%
6437
6438 023704 912746
6439 023710 011637
6440 0231714 722609
6441

MACY11 27(732) 18-FFR=76 16:22 PAGE 117
REGISTER MODIFICATION RFFUSED BIT 8?2 RHFR}

tNOW SAVE RFGISTFRS FOR

COMPARTSON AFTER READ DATA COMMAND

fA3d220 JSR RA, a8 SAVER § SAVE RFGISTERS
RHWC $RHWC 18 THE FIRST RECISTER SAVFD
SAVERF +STARTING ADDRES OF WHERFE
+THE REGISTERS ARE SAVED
18, INUMBER OF REGISTERS
SSAVED = ’.o
f3n142 JSP PC,BeCHFCKT ¢CHECX DVA,RDY,MOL,DPR,NRY, VYV
004472 156346 uny @RPAVEC,aPPVFC 3 SET RPO4 VYFCTOR ADDRESS
+TO "TIMEL® IF P=CLOCK 1S PRESENT
tOR TO °*TIME2’ IF P-CLOCK IS NOT PRESENT
$°TIME® WILL ONLY SAVE
tCURRENT CYLINDFR ADDRFSS
$AND LOOK AHEAD REGISTFRS
9021334 MOY @SREADAT,~(SP) :GET READY TO MOVE COMMAND
ff0o101 RIS $GO!1E, (SP) $GET READY TO SET GO AND
$WNABLE INTERRUPT
196344 MOV (SP)e,MRHCSH $GO WITH
176 IN RHCS) FOR READ DATA
. sWITH INTERRUPT ENABLFD
Moy PRI, RO 1SAVE RHCS3 DURING ABOVE OPERATION
MOV ORI, RS s SAVE RHDS1 DURING ABOVE OPERATION
177777 15613%@ Moy $=1,0RHAS IWRITF INTO RKAS THIS SHOULD
sNOT SET RMP
JTIME IS NOT IMPORTANT
WAT §WAIT FOR RDY BIT TO SET
RHCS1 sWAIT FOR RHCS1 REGISTER
RDY $WAIT FOR ROY BIT IN RHCS1 REGISTER
1750, JALLOW 17508 MICRO SECONDS
12%, $RDY MUST SET BETWEEN
116250 AND 187948 MICRO SECONDS
sCOMPARF CONTFENTS OF RHCS1 AND RHDS! ALREADY SAVED IN
tRO AND RS IMMEDIATELY AFTER GO
29021334 MOV @OIREADAT,=(SP) 1SAVE COMMAND
04101 Bls ¢ICIDVAIGO, (SP) ;INCLUDE TEJDVAIGO
001124 MOV (SP),888GDDATY $SAVE FOR PRINTOUT
CMp (SP)+, RO $DURING ABOVE OPERATION ONLY IE!DVALGO
$ AND COMMAND SHOULD BE 3ET
REQ 648 sBRANCH IF GOOD
01126 MOV RA,008BODAT tBAD DATA
AN4464 MOV R1,00REGADR sFAILING REGISTER RHCS{
CRROR 21 3ODURING ABOVE OPERATION ONLY
sCOMMAND AND TE!DVA!GO SHMOULD RE SET
010800 648 MOV OMOL{DPR|VV,=(SP) s SAVE B8ITS SET DURING OPERATION IN RHDS)
971124 MOV (SP),008GDDAT $SAVE FOR PRINTOUT
cwp (SP)e, RS sOURING ABOVE OQOPFRATION ONLY MOLIDPRIVYV

$SHOULD Bt SET

8CO 7145
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DFERPVR, P11
6142 023716
6443 923720
6444 023724
644S 723730
6446
6447 07237132
6448
6449
6450 023732
6451 023736
6452 @23740
6453 023742
6454 ¥23746
64SS 0231750
6456 M237%2
6457 M237S56
6458 023769
0459 0723762
6469 023766
6461 023770
6462
646}

6464
6465
6466 023772
6467
6468 723776
6469 024000
6470 24002
6471 024004
6472 024006
6473
6474 024010
6475 024012
6476
6477
6470
6479
6480 024014
6481
6402 24014
6403 024020
64R4 P24022
6408 M24024
6486 024026
64R7 MA24030
64088
6489
6498 024032
6491 024034
6492
6493 (24036
6494
6498
6496
6497

T30

an140S
n1eS3?
P37
104063

/04037
202164
700080
0040137
202166
204420
004037
802176
f00001
,040Y?
092226
0A0002

PN4037

#0446
002242
000822
024010
924014

1040))
000207

00ed3Y
02354
k3420
L LEY ]
024032
024036

10640234
Are207

MACY11 27(732) 18=-FEB=76 16122 PAGF 118
REGISTER MODIFICATION PFFUSED BIT 32 RHEPRY

sBRANCH IF 6GOND

tRAD DATA

sFAILING REGISTFR RHDS)
sDURING APOVE OPFRATION ONLY
sMOLIDPRIVY SHOULD RE SFT

tNOW CHANGF. SAVFD KEGISTERS TO EXPECTFD VALUES

$MOV @ TINTO SAVED RHNWC

$SAVED REGISTER TO CHANGE

tDATA

1MOV REINTO#<256,22> INTO SAVED RHBA

$SAVED REGISTER TO CHANGE
$DATA

$MOV { INTO SAVED RHDST

1 SAVED REGISTFR TO CHANGF

$OATA

1MOV @ INTO SAVED RHCC

$SAVED REGISTER TO CHANGE

t1DATA

tNOW COMPARE REGISTERS AEFORE RFAD DATA WITH

sCOMPARE SAVED REGISTERS WITH
JPRESENT VALUE

1u00D DATA SAVED IN °SAVERE’
ITEST DATA STARTING FROM °RHNC’
118, REGISTFERS TO BE COMPARED
SRETURN TO 18 ON FRROR

$RETURN TO 28 ON NO ERROR

$READ DATA CAUSED IMPROPER REGISTER

s CHANGE

$GOOD DATA GIVES WHAT SHOULD BE THERE

SRECEIVED DATA GIVFES WHAT WAS THERE AFTER COMMAND

§NOW READ INTO BUFFFR wILL BF CHECKED TO SEF THAT READ

RFQ 668
f001126 nOv RS ,808BNDAT
PR4464 Ny PRI, gRFGADR
ERROR (%]
668¢
27762 JSR RA,AFILLRE
RHWC
0
27762 JSR RA,88FILLRF
RHBA
PEINTO¢<2%6,02>
727762 JSR RA,MeFILLRE
RHDST
1
927762 JSR RA,QFILLRE
RHCC
@
s AFTER COMMAND
31" JSR RO, 08COMREG
SAVERE
we
18,
is
23
18 ERROR J)
RTS PC
tWAS GOOD
28
032070 JSR RQ,MsCOMPAR
WRFROM
RFINTO
2%6,
3s
43
Iss ERROR 34
RTS PC
48

$COMPARE TWO BLOCKS OF MEMORY

1 GOOD DATA STARTS FROM WRFROM
$TEST DATA STARTS FROM REINTO
1256, WORDS TO RE COMPARED

JRETURN TO 38 ON ERROR

SRETURN TO 48 ON NO ERROR

$READ DATA FRROR AFTER WRITING INTO
1RHAS DURING READ

L Y Y Y Y Yy Y Y Y Yy Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y XYYy YT YR YYYYYYYYY YA YL Y
3eTEST 1 ILLEGAL FUNCTION BIT 00 IN RHER}

s

SEQ A146




MAINDEC=11=DPERPV=R
NERPVR,PII

6498
6499
650
6501
6502
6503
6504
650%
6506
6547
6508
6509
6510
6511
6512
6513
6514
6515
6516
63517
6518
6519
6520
6521
6522
652)
6524
6528
6526
6527
6520
6529
65130
6531
6532
653)
6534
65139
6536
6537
6538
65139
6540
6541
6542
654)
6544
6545
6546
6547
6548
6549
6550
6551
6532
65%13

P24036
f24040
fN24044

24052

024056
n24062
¥24066
"24272
024076
#24100
24106
f24110
A24112
f24114
24122
f24124
f24126
024132
024140

P24146

22415¢
P2415¢

A24160
824164
024174

P24176
824200

A24206

024212
?24216
"24222
#24226
02423¢

T3l

fe000 4
#12706
f127137

ar4737

003037
012700
f1270%
023720
"n1004
862737
oMnT6S
205308
091367
032737
f01601
"PO4o2
a0o113Y7
013737
062737

212737

04737

onsal?
eeser7
23727

103014
012737

eas+)Y

003037
005637
005037
000s%00
022737

MACY11 27(732)

fR1 08
000031

2310060

#91172
23180
000021
61172

0aone2

024642
001172
000002

24154

9310060

156000
155776
0P2352
100000
724870
n243%74
024604
024614

000064

004470

R1172

21172

902382

901172

ef1110

ARAASO

024546

ne2152

18«FER=7A 16:22 PAGF 119
TILLFGAL FUNCTION FIT 9@ IN RHER{

1K
j e
HE 4
:®
e

THIS WILL CALCULATF EVFRY ILLFGAL FUNCTION
BWETWFFN @ AND 77, EACH TIME AM IILEGAL FUNCTION
TS FORMED IT wWILL BE STORED IN ILLEGAL THEN
EXECUTION OF ILLEGAL

WILL BF ATTFMPTED AND RESULTS CHECKFD

TSTI:

I8t

2082

198

48:

138:

scopr

MOV 8STACK, SP sRESET STACK

MOV 031,METSTNM $SAVE TFST NUMAFR

JSR PC.,aeCLDISK tSET R1=RHCS1, R2-RHCS2

1P)=RHDS1, R4=-RHFR|
$GIVE RHe11 INITIALIZE
1SETUP UNIT NUBER

s GENERATE TLLFGAL FUNCTION

CLR PeEgSTMPY $GET READY TO MAKE ILUEGAL FUNCTIONM
Mov eFUTARL,RP 1GET POINTER TO BEGINNING OF COMMANDS
MOV 617,..RS sCOUNTER (17 GOOD FUNCTIONS)

cHp BOSTMPL, (RO) 3118 THIS A LEGAL FUNCTION

BNE 38 $BRANCH IF NOT LEGAL

ADD $2,088TMPI §MAKE ANOTHER FUNCTION

B8R 18 $GET READY TO TEST NEW FUNCTION

DEC PS sNOT LEGAL SO DECREMENT COUNTEPR

BNE 2s $BRANCH IFf 17 NOT DONE

RIT 0108,088THP) sALL BITS UP TO BIT o9 COMPARFD?

RNE 203 $BRANCH OUT 17 DONE

RR 19s $BRANCH TO CONTINUE

JMP (T h] ] 3 DONE

MOV GSSTMP],RILLFGL 3AN JLLFGAL FUNCTION IS FOUND

ADD 02,088THPI $1GET READY FOR NFW FUNCTION NFXT TIME

$ ILLEGAL FUNCTION MHAS BEEN FOUND

$IT IS IN ‘ILLEGL’

MoV 848,ASLPERP sFRROR RETURN POINT
$SAVE REGISTFRS FOR COMPARISON AFTEP GO

JSP PC,08CLDISK $SET R1-RHCSY, R2=RHCS?
tRI=-RHDSt, R4~RNHER}
$GIVE RHe11 INITIALIZF
sSETUP UNIT NURBER

CLR PRHWC sCLEARP WORD COUNT

CLP BRHBA sCLEAP BUS ADDRESS

CMP @S ILLEGL, 850 190 AND HIGHER FUNCTIONS ARE DATA
JFUNCTIONS WHICH WILL SET MXF AND TRE

RHIS 13s IBRPANCH IF ILLEGL IS HIGHER THAN SO

MOV 0SC, 0811812 sEXPECTED VALUE OF RHCSY{ SHOULD HAVE
$ONLY 8C ADDED

CLRP #8128+12 $sFXPECTED VALUE OF RHCS2 SHOULD HAVE

sNOTHING ADDED

CLR Pr128+16 INO BITS TO BE CLFARED IN RH(CS2
CLR 88158+6 $RHBA SHOULD BE ¢

CLR 00168+6 sCLEAP SAVED RHNWC

RR 148 1 BRANCH

cMp 064,08 ILLFGL 3118 FUNCTION 64

SEQ 2147
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6554
655%%
6556
6557
6558
6559
6560
6561
6562
656)
6564
6569%
6566
6567
6568
6569
6570
6871
6572
6573
6574
65178
6576
65177
6S78
6579
6580
6581
6502
65013
6504
6585
6566
6587
6568
6509
659¢
6591
6592
659)
6594
659S
6596
6997
659¢
6599
6602
(17101
6622
6P}
6604
660S
6606
6607
6608
6609

9242136
24240
024246
r24254
024262
f24270
024276
024300
024306
#24310
024316
024324
024332
A24340
024346
024354
f24360
n24366
#24370
024374
f24400
f24400
024412
f24416
024424
f24430
P24430
224434
f24436

f24440

024442

P24446
024452
f24456

224460
924462
024464
024466
f24470

024472
f24476

024500
P24502
f24504

r24%506

T31

f01022
f12737
12737
212737
f12737
212737
f00454
#2277
omr1030
81277
012777
12737
12767
#2767
012737
#3037
012737
0Pd420
0035077
oese??
012737
fes30d?
0059237
12737
0030137

04237
2P2164
fO44T6

000022

oP47137

913746
952716
f12611

104420
082172
eP0200
001614
AP161)

FR423Y
2174

000491
920001
foon01

104037

MACY11 27(732)

140000
fRD204
f0a102
aA120¢
fn0100

040066

177672
0021354
140700
oA2156
1771774
001200
24574
8001 /e

155570
155566
140000
f240604
024614
eo10P0
024374

030220

oot 4av

PR02382
ero10]

0¥r73?

#3INTI2

n24546
f24604
024614
f2487¢
024374

2M2352
155646
159642
P24546
000244
Ar0246
024570

024574

024546

p24s7e

18-FER=7¢
ILLFGAL FUNCTION RIT 8@ IN RHFR}

1783

148

BNE
LI
MoV
MoV
MOV
Mov
Bp

CMP
BNF
MOV
MoV
nov
MOV
nov
MoV
CLR
MoV
BR

CLR
CLR
MOV
CLR
CLR
MoV
CLR

JSR
RHNC
SAVERF

JSR

nOv

BIS
MOV

WAT
RHC S1
RDY
90R,
9a7,

§CHANGE

JSP
RHER]

1
1
ILF

JSR

16122

PAGE 120

178

sHRANCH IF NOT

SSCITPE,08118¢12:SAVED RHCS1 SHOULD HAVE SC AND TRE

0204,001584¢6
1102,89168+6

$RHRA SHOULD HAVE 204
$RHWC SHOULD HAVE 172

SMXFIOR, 081284123 PHCS2 SHOULD HAVE MXF AND OF

0IR,P0128410
148

866,08 ILLFGL
1R8¢
s=70,,8RHWC
SWNRFROM, ORHRA

$PHCS2 SHOULD HAVE IP CLFAPFD
$BRANCH

3IS FUNCTION 66

tBRANCH IF NOT

3 MOVE 708 INTO RHNC

sFILL RHBA WITH WRFROM

SSCITRE,00118+323SAVED RNCS1
SWRFPOMCHE ., 82>,158¢6 ) RHEBA

..‘.“6‘.6

SMXFIOR,00128¢12

0812816
sIP,08128¢16
148

ORHWC

SRHBA

1 SAVED RHWC
$1SAVED RHNHCS?

1t RKCS?2

s RHCS2 SHOULD HAVE IR CLEARFD
tBRANCH

sCLEAR RHUWC

JCLEAR RHBA

6SC!TRE,P8118¢123RHCS1 SHOULD HAVE SC AND TRE

#0188+6
O8168+4
SMXF,R8128¢12
P0128+16

R@, M8 SAVER

PC, 00CHECKT
®eILLEGL, ~(SP)

9GO IF, (SP)
(SP)e+,8R1Y

SAVED REGISTERS

RO, 88CHRFG

R®,B9CHRFG

st RHAA
s RHWC
tRKHCS?
$RHCS2

1SAVE RFGISTERS

tRHEWC 1S THE FIRST REGISTFR SAVED
3STARTING ADDRES OF WHERF

$THE REGISTERS ARF SAVED

§NUMBER OF REGISTERS

$SAVED = 18,

§CHFCK DVA,ROY,MOL,DPP,DRY,VV

$GET ILLEGAL FUNCTION
s INCLUDF IE AND GO
1GO T0 RHCS! WITH ILLEGAL FUNCTION

sWATIT FOR RPY BIT TO SFT

$4AIT FOR RHCSY REGISTER

tWAIT FOR RDY BIT IN RHCS1 REGISTER
sALLOW 9084 MICRO SECONDS

sRDY MUST SET BETWEEN

110 AND 181560 MICRO SECONDS

TO FXPECTED VALUF

$CHANGE BITS IN SAVED RFGISTER
sCHANGE RHER1 REGISTER

11 BIT/RITS TO AF CHANGFD
gNEW VALUE OF ILF 1S !
sCHANGE ILF BIT

$CHANGF. BITS IN SAVED REGISTER

SEQ

1489



MAINDEC=11=DERPVeRA
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6619 024512 AA2214
6611

6612 M24S14 @30002
6613 024516 acraval
661¢ 024520 173000
6613 024922 @na901
6616 M24524 J40000
6617

6610 P243526 033737
6619

6620

6621

6622 024534

6623

6624 024534 0042137
6625 M24540 002172
6626

6627 024542 Me0001
6628 224544 000001
6629 024546 100000
6630 024580 0%3737
6631

6632

6633 A245%6

6634

6635 M24556 P0é0I7
6636 (24562 MOA2170
6637

6638 P24%64 000002
6639 024566 020001
6640 P24%70 021000
6641 A24%72 0200030
6642 024574 000100
6643 0243576

6648 024576 A040)7
6645 024602 002166
6646 M24604 0O00C00
6647 024606

6640 024606 @n40)Y?
6649 024612 PO2164
6650 024614 000000
6651

6652

66513

6654 024616 PO42)YT7
66SS

6656 024622 004476
6637 024624 002242
6650 024626 #09022
6659 024630 024634
6660 024632 N240640
6661

6662 024634 104051
6663 024636 000207
6664

6669

MACY1Y 27(732)

004622

230732

0n21%2

#38732

27762

27762

A31040

004522

004504

{1A=FER=T4% 1A122 PAGF 121
ILLFGAL FUNCTION BIT 8¢ [N PRHFR1

1183

12¢1

158

168

58

RHDSI $CHANGE RHDS1 REGISTEPR

? 12 RIT/BITS TN RE CHANGED

1 §{NEW VALUE OF ATA IS 1

ATA tCHANGE ATA WIT

1 +NEW VALUE OF ERR IS ¢

ERP 1CHANGE FRR RIT

RIS QSATTENT,A0SAVFRF+24 tSET APPROPIATE ATA BITS

tFOR AORKING DRIVF IN
$ SAVED RHAS LOACTION

$PHCS1 #ILL HAVE SC AND TRE ADDED IF FUNCTION IS GREATER THAN 59

JSR PO, 80CHREG 1CHANGE BITS IN SAVED REGISTEP
RNCS1 sCHANGE RHCS!1 REGISTER

1 11 BIT/BRITS TO AE CHANGFD

1 sNEW VALUE oOF SC IS 1

sC sCHANGE S8C 81T

R1S @0JILFGL,00SAVFRE+6 3 INCLUDE TULLEGAL FUNCTION

1IN RHCSY

JPHCS2 WILL WAVF NOTHING ADDED IF FUNCTION IS LFSS THAN S@

JSR RA,BOCHRFG
RHCS2

?
1
mIF

0
1P

JSR RO, PFILILRE
RHBA
f

JSR PO,PeFILLRE
RHNC
L

$CHANGE BITS IN SAVED RFGISTEP
sCHANGE RHCS2 REGISTEP

12 RIT/BITS TO RE CHANGED
INEW VALUE OF MXF IS 1
sCHANGE MXF RIT

INEW VALUF OF IR IS ¢
ICHANGE IR BIT

tMOV @ INTO SAVED RHBA
$SAVED RFGISTER TO CHANGE
tDATA

$MOV @ INTO SAVED RHWC
$SAVED REGISTER TO CHANGF
sDATA

tNOW COMPARE PEGISTERS AFTER GIVING AN ILLEGAL COMMAND

JSR RA, 88COMREG

SAVFRF
wC

18,

Ss

68

ERROR S
RTS pC

1COMPARE SAVED REGISTERS WITH

s PRFSENT VALNE

1GOOD DATA SAVED TN °SAVERE’
$TEST DATA STARTING FROM "RHNWC®
1180, REGISTERS TO BE COMPARED
sRETURN TO S8 ON FPRROR

$RETURN TO 68 ON NO ERROR

tGIVING ILLFGAL FUNCTION CAUSED
} IMPROPER REGISTFR CHANGE

1GOOD DATA GIVES WHAT

$SHOULD AF THERF

SEQ 149



MAINDFC=11=DEFPV=8
DERPVB,P11

6666
6667
6608
6669
6670
6671
6672
66713
6674
6675
6676
6677
6678
6679
66RM
6681
6692
66A3
6604
6685
6686
6687
66RR
6689
6697
6691
6692
669)
6694
6695
6696
6697
66948
6699
6700
6701
6702
6703
6704
670s
6766
6707
608
6709
671¢
6711
6712
6713
6714
6718
6716
6717
6748
I 6719
6720
6721

P24640
P24642

P24642

P24642
924644
724650

A246%6

024662
f24670
M24674

f24700

r24704
f24710
24712
f224714
f24720
fP24724
024726
224730

24736

24742

#24746
024782
f24760

Ti1

000249

000004
A127a6
212737

004737

127177
"12700
210077

f12710

f12720
onso2pm
e9%920
212705
012720
ARS 303
01374
127177

0047137

3711

0030137
f12777
025077

MACY1S 27(7132)
ILLFGAL FUNCTION RIT #¢ TN PHFR])

LA 1
0000132

39060

177374
0n23%4
193266
olocoe
00PP01
000400
177717
Ll

30140

"Pr2332

ned616
f10P00
155220

oce47e

155274

155240

155222

1R<FFB=16

LY B
78

1782

16222

NOP

PAGF 122

3 J™Pp

tRECEIVED DATA GIVES REGISTER
stCONTFNTS AFTFR JLLEGAL
sFUNCTTION wA GIVEN

@018:RRANCH FOR NFXT FUNCTION

0000000000030V RRRTTVVAIBRBCIBBVRBBRAIVNCIBIRBRRBRIGRNNS

$eTEST

1 e
R 4
t K
t K
K J
1

TST32:

2

A WRITE

ERROR RFGISTEPR 1

= BIT 1Y OPI

MEAPER AND DATA COMMAND IS GIVEN
CYLINDER & SFCTOR 1 TRACK @ KFYS @ DATA 17777
WORNCOUNT 2640

AFTER GO IS GIVEN THEN THRFE INDEX PULSFS ARE
GIVEN, THIS SHOULD BRING OPI HIGH
I Y T Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Py Y Y Y Y Y Y Y YYYYYYYYYYRYYYYY Y YY)

SCOPE
MoV
MOV

JSR

BSTACK, SP
$32,88TSTNM

PC,0eCLDISK

$RESET STACK
$SAVE TFST NUMREP

1SET Rt<RHCSi, R2=RHCS2
tR3I=RHDS1, P4=-RHERY
3GIVE RHe11 INITIALIZF
$SETUP UNIT NUBFR

1 THESF ARE REGULAR SETUPS

MOV
MOV
rov

MOV

MOV
CLR
CLF
MOV
MOV
DEC
BNE
MoV

JSR

MOV

CLR
Moy
CLR

.'769..N‘Hd('
SWRFROM, RO
PP, BRHBA

sFMT22,(RA)

01,(RA)e
(PP
(RO) e
8256 ., RS
0=1,(RP)e
RS

1s
p1,0PHDST

PC,88CHECKT

sWPIFOR,8R1

@sERFLGS
sFVT22,@8RHOF
SRHCA

1256 DATA WORDS 4 HFADER WORDS
$ THESE TWO INSTRUCTIONS GETS
tADDR, OF WRFROM INTO RO AND
1BUS ADDRESS REGISTER
sFORMAT=16 RIT WORDS
sCYLINDFR30

s TRACKsd, SFCTOR=1, KEYSs?
:KEY1s2

sKFY2=D

1CO'INTER

sMOVE ALL ONES FOR DATA

tBRANCH IF DATA NOT COMPLETF
tTRACK=®d SECTOR=t¢

$CHECK OVA,RCY,MOL,DPR,DRY,VV

1GET PEADY FOR WRITE KEADER AND
sDATA WITH 62 IN RHCS)

;CLEAR ERROR FLAG

tFORMAT BIT=1 (16 BIT wORDS)
sCYLINDFR =@

SEQ ~150




MAINDFCe11«DEPPV=RA
DFRPVR P11

6122
67213
6724
672%
6726
6727
6728
6729
6732
6731
6732
6733
6734
673%
6736
6737
67138
6739
6v40
6741
6742
8743
6744
6745
6746
6747
674K
6749
6780
6751
6782
6753
671%4
6755
6756
67%7
6788
6759
6760
6761
6762
676)
6764
6768
6766
6767
6768
6769
6770
6771¢
6772
6711}
6774
6718
6776
6717

24764
2241770
P24772

247714

024776
25002
025006
n25012

025416

f25024
825226
25030
n25a32
n25234

025036
025742

25046
A25AS2

25056
025062

#25064
025072

025474
25076
29109
02395102
f2s5104

T32

X RN
ARr2164
an4476

f007%2)3

13700
212710
#5271
a42710

252717

104420
f0217@
o0rR229
fr1604
201694

ns27te
042710

252710
242710

52710
842710

PR40)7
242172

000002
00P0a1
100002
oreNa1
P40000

MACYIt 27(732)

FEPROR REGISTEER 1

230220

on2212
o0een
neened
PrOPA4

L L] )

onnred
000004

000004
onnanrs

00cP0 4
eonens

730732

155146

1R=FFReT16 16:22
= RIT 213 0PI

PAGF 123}

tSAVE RFGISTERS FOR CNMPARAISON AFTER READ
$§ SAVE RFGISTFRS
tRHWC IS THF FIRST RFGISTFR SAVED

JSF
RHWC
SAVERF

19,

kO, SAVER

$STARTING ADDRES NF WHERE
s THF REGISTFRS ARF SAVFD

st NUMBRFR

OF REGISTFRS

tSAVED = |9,

160 TO WRITF HEADFR AND DATA
1BUT REFORF GO ONE TINDEX PULSE IS GIVFNWN
$TO CLEAR OUT THF SFCTOP CLOCK COUNTER
$S0 THAT NO SECTOR PULFS COVYES IN THIS TEST

MoV
MOV
BIS
RIC

BIS

PERHMR, RP
eDMD, ORP

SMINX, ORO
eMINX,0PQ

0G0, BRKHCSY

IXAIT FOR OR RIT IN RMCS2

WAT
PHCS?2
oR
970,
900,

BIS
8IC

t SECOND
BIS
8IC

3 THIRD 1
RIS
BIC

IMINX, SRO
OMINX, 0RO

INDFX PULSE
SMINX, 8RO
SMINX, 0RP

NDEX PULSE
SMINX, RO
SMINX,ORP

TIME

sNOW R@ NAS MATNTENANCF REG,

tSET NIAGNOSTIC MODF
$sSET INDFX

sCLEAR INDEX THIS GIVFS

tONE INDFX PULSF

16O

IS NOT

tWAIT FOR OR BRIT TO SET

sWAIY FOR RHCS2 REGISTEPR

JWAIT FOR OR BIT IN RHCS2 REGISTER
$ALLOW 92008 MICRO SECONDS

IMPORTANTY

sOF MUST SET BETWEEN

1P3 AND 18PP0 MICRO SECONDS

$SFT INDEX CLOCK

tRESET

INDEX CLOCK

$SET INDEX

$CLEAR

INDEX

$SET INDEX

tCLEAR

INDEX

tCHANGE SAVED REGISTERS TO FXPECTED VALUE

JSP
RHCS}

RA,88CHRFG

ADDR,

sCHANGE BITS IN SAVFD REGISTER

sCHANGE RHCS1 REGISTER

12 RIT/RITS TO BE CHANGED

sNEW VALUE OF SC 1S 1

sCHANGE

tNEW VALUE OF TRE IS 1

$CHANGE

SC BITY

TRE BIT

i it i o

SEQ #1951



MAINDEC=1t=DERPV=R MACY1It 27(732) 1R«FER«T6 1622727 PAGE 124 SEQ #152
PFRPVR P11 T32 ERROR RFGISTER 1 = RIT #13 OPI
6778
6779 #2510¢ AP4NYT AIPYI2 JSR RPA,28CHREG tCHANGE KITS IN SAVED REGISTFP
678 025117 AP2214 RHDS1 $CHANGE RHDSY RFGISTEP
6781
6782 225114 0APAG02 ? 1?2 RIT/RITS TO RE THANGED
67R) M25116 AACAN) 1 gNFW VALUE OF ATA IS
6TR4  P2512¢ 100000 ATA sCHANGE ATA RIT
6788 025122 Mo0en1 1 tNEW VALUE OF ERR IS 1!
6786 25124 PF40000 ERR sCHANGE FRP RIT
6TRY 25126 004037 027762 JSP PA,aeFILLRE $MOV 2 INTO SAVED RHDST
6788 025132 802176 RHDST tSAVED PEGISTER TO CHANGF
6789 25134 000002 2 $OATA
6790
6791 425136 0F4NAYY A30732 JSR RP,88CHRFG tCHANGE BTITS IN SAVEID RFGISTER
6792 25142 @02174¢ PHF R sCHANGCE QNER) REGISTER
679}
6794 025144 PPOAN ] 11 RPIT/RITS TO AF CMANGED
6795 025146 000001 1 $NEW VALUE OF OP1 IS 1
6796 25130 020000 OFI sCHANGE OPI WIT
6797
6798 25152 O0S)3737 MP4622 PP4S22 BIS PSATTENT,PeSAVFPRE+24 tSET APPROPIATE ATA BITS
67960 sFOP WORKING DRIVF IN
6810 $SAVEND RHAS LOACTION
éR01
6002 025167 0644037 MIB?1I2 JSR PO, PeCHREG sCHANGE BITS IN SAVED REGISTER
6003 025164 002212 RHMR sCHANGE RHMR REGISTER
6804
6003 025166 800001 ] $11 BIT/BITS TO RE CHANGFD
6806 0235170 M00001 1 sNEW VALUE OF D™D IS8 1§
6807 M25172 068001 D™D sCHANGE DMD BIT
6908
6809
6819 §RHWC,RHBA AND OR AND IP BITS OF RHCS2 WILL NOT BF CHECKED
6R11 A25174 017737 154764 008876 MOV ORHWNC,80SAVERE 3 SAVED PRHWC
6812 025202 617737 154767 0@04S00 Mov OPRHBA,08SAVERFe¢?2 s SAVED RHRA
6813 025210 017746 154754 MoV PRHCS2,-(SP) $GET RHCS2
6814 M25214 042716 177477 BIC e “C<IR!OR>, (8SP) ;GET IR OR STATES
6818 M23220 042737 000300 OR4SA) BIC 0IRIOR,N8OSAVERE+4 sCLEAR IR OR
6R16 025226 0352637 004502 RIS (SP)¢,80SAVERE«4;;SET OR IR AS REQUIRED
6817
6R10 $CNMPARF. REGISTERS BEFORE WRITE WITH AFTER ATTEMPT
6819
6820 025232 @A4037 031440 JSR FA,88COMREG sCOMPARF SAVED REGISTERS WITH
6821 $PRFSENT VALUE
6822 325236 004476 SAVFPRE :GOOD DATA SAVED IN “SAVERE’
6823 025240 002242 wC sTEST DATA STARTING FRPOM °‘RHHC’
6824 25242 a0002) 17, $117. REGISTERS TO BE COVPARED
6828 025244 023252 28 tRETURN TO 28 ON FERROR
6926 025246 0235254 is ¢RETURN TO 38 ON NO ERROR
6827
6828 025250 194071 282 ERROP 1 tFORCING OPI1
6829 025252 00207 RTS pC tCAUSED
6830 $ IMPROPER RFEGISTER CHANGE
68131 $GO0OD DATA GIVES WHAT SHOULD BE
6832 $ THERE

6R3) tRECEIVED DATA GIVES WHAT WAS THERE




MAINDEC=11=DERPV=8B
DFRPVR,P1 ¢

6R34
6R 1S
68136
68137
6RIA
6R1Y9
6R4D
6R41
6042
6842
6R44
6R4S
6846
6847
6848
6R49
6850
6851
6852
6853
6854
6ASS
6P56
6857
6ASA
6859
6R6P
66861
6962
686)
6864
6869
6866
6867
686A
6869
6970
6R71
6872
6873
69874
687S
6R76
6877
6R78
6879
6A892
6881
6082
680)
6844
6R8S
6R86
6687
6888
6889

f2%254

925260
#2%262
029266

f25274¢

023300
225326
028314

025122

925322
029326
#2%330
¥25332
025134
25336
023340

f23342

T32

ANeTY?

onome4
812706
012732

004737

012737
21213
212737

024037
022354
00004
f10000
#P002S
PO00R2
200002

MACY1t 27(732)

FRROP RFGISTEFP |

AIPN6L

fpA1000
30033

eloren

fPe0n2S
000A2%
LT

027704

24470

f25334
023135¢
04630

1R«FFR=T6 16222 PAGF 12%
e RIT 813} NPT

18

tAFTER 3 INDFX PULSES

JSR PC,asCLDISK tCLFAR GO BIT

0080000 DRDBBORRBRERVBOOEIDBBRBVNIBUBAURNGGBLA0323000000000000s

$eTEST

R J
1 e

L 4
* e
f R
I R
t R
1 @
s 8
e
TR
L4
g
| X J

1) ERRNP REGISTEP »1, RIT 813 OP]

THIS ®ILL TEST THAT OPY DOES NOT SET WHEN THREF NORMAL
INDEX PULSES ARF ENCOUNTEREP IN A READ COMMAND

FIRST 46 CONSFCUTIVE SFCTORS WILL BF FORMATTED
STARTING FROM CYLINOER & TPACK @ SECTOR 21,
FORMATTING WILL BE OONE BY A WRITE HEADER AND
DATA COMMAND FOR 4 WORDS, ONE SECTOR

AT A TIME

THEN A PFAD HEADER AND DATA WILL RE DONE
FOR CYLINDER @ TRACK & SECTOR 21 FOR
11960 WORDS (260,X22X24260+264) WITH BUS
ADDRESS INHIBIT SET,

AT THF END ALL REGISTERS WILL BE CHECKED,

R XZI XIS RSS2 X2 R XXX 2 2 A2 X 22 R 2 X 2 024 )

TSTIdN

288

SCOPE
MOV $STACK,SP sRESET STACK
MOV 81Y,88TSTNM tSAVE TEST NUMBER
JSR PC,88CLD]ISK $SET R1=RHCS1, R2~RHCS2
$R}I=RHDS!, PR4=RHERL
$GIVE RH=11 INITIALIZE
$SETUP UNIT NUBER
MoV 021,,P01812 1 SET UP TO START FROM
MoV 021.,08284+6 s SECTOR 21,
NOYV 846,,08TMPY 146 SECTORS TO COVER 3 TRACKS

sFILL WRITE FROM BUFFER WITH HEADER

JSR R2,88FLHEAD $SAVE HEADER DATA IN WRFROM
WRFPOM sLOCATION WHERE SAVED

4 sNUMBER OF WORDS SAVED
10000 tFIRST DATA WORD

21. s SECOND DATA WORD

@ $THIRD DATA WORD

4] sFOURTH DATA WORD

tNOW THE WRITE HEADER AND DATA COMMAND WILL BF FILLED

SEQ 2153



MAINDFCe]1=DERPVeR
NERPVB, P11

6894
6R9Y
6892
6%9)
6094
6N 9S
6R96
6R97
69908
6099
6900
6901
6902
€993
6904
6908
6906
6907
69¢8
6909
6010
6311
6912
69113
6914
69158
6916
6917
6918
6919
69290
6921
6922
6923
6924
69329
6926
6927
692R
6929
69130
6731
69132
6913)
6934
69138
69136
691317
693¢
69319
6940
6941
6942
6943
6944
6945

n2sS342
025346
n253se
n253191
"251352

225354

a253%6
n25360

029362

A25164

025370

#2513176
"254m2

"25406

A25412
n25414

P25416
f25420
025422
A25424
n25426

A25430
n2%436
325444
025446
fn254%2

T3

rR40Y?
RAAYAN
@25
0a0
177774

f"A2354

APOA00
Atreo0p

ce2332

AN4eT 37

f137717

13746
PS2716

912677

f11100
f1130%

1904420
292172
eav200
PR3237
hass1s

17737
232737
901403
p24737
124072

MACY1I1 27(732)

FRROR RFGISTEF 8i,

"I2024

"IA140

AN4472 154562

0n2332
2901019

154560

154536 002250
100000 0022%0

031764

I

1R«FFR=76 16:272 PAGE 176

«FPYTF
+BYTF

HIT 813 OPY

MY R*, ASPUN sSETUP TO PUN FOR DATA COVMAND
o] 1CYLINDFR A
21, tSFCTOR 21,
) s TRACK @
eN=d tWOPD COUNT (DATA)=Pe
14 HEADER WNRDS
WRFROM tRUS ADDRESS
tSTARTING ADDRESS OF DATA
sBUFFFR = WRFROM
5] +NO NOT INMHIBIT RUS ANDRF.SS INCREMENT
FuT22 116 BITS PER WORD FORVAT
100 NOT INHIBIT ECC CORRECTION
$N0 NOT INHIBIT HFADER COMPARE
WRIFOR sGET PEADY TO DO A WRIFOR

JWRITF HEADFR AND DATA WITH 62 IN PHCSH

JSR P, 28CHFCKT tCHECK DVA,RPDY,MOL,DPR,DRY, VYV
MOV QORPAVEC ,ORPVFC 1 SET RPPAa4 VECTOR ADDRESS
3TO "TIMEL® IF P=CLOCK IS PRESENT
$0P TO °TIMF2° IF P=CLOCK 18 NOT PPESENT
$°TIMF® WILL ONLY SAVE
sCURRENT CYLINDER ADDFRESS
$AND LOOK AHFAD REGISTERS
MOV OSWRIFOR,=(SP) $GFT READY TO MOVE COMMAND
BIS 0GOLIF, (SP) 1GFT READY TO SFT GO AND
sFENABLF. INTERRUPT
MoV (SP)e+,8RHCS]) $GO WITH
162 IN RHCS1 FOR WRITFE HEADER AND DATA
sNITH INTERRUPT ENABLFD
MOV 8R31, RO $SAVE RHCS1 DURING ABOVE OPERATION
MOV ®R3,RS $ SAVE RMDS] DURING ABOVE OPERATION

§ONE REVOLUTION=1667@ MICRO SFC, ONFE SECTORs76@ MICRO SEC

WAT
RHCS1
PDY
160§,
R4S,

sWAIT FOR RDY BIT TO SEY

sWAIT FOR RHCS] REGISTER

sWAIT FOR RDY BIT IN RHCS1 REGISTER
sALLOW 1695@ MICRO SECONDS

$RDY MUST SET BETWEEN

$19500 AND 25400 MICRO SECONDS

INOW ONE MORE SECTOR HAS REEN WRITTEN
3SC WILL BT CHECKED TO MAKE SURE

$NO ERRORS OCCURED

MOV ORHCS1,08CS1
BIT eSC,09CS}
BEQ is

JSR PC,8$PUTREG
ERPROR 72

s GET RHCSI

118 sSC sSET

1BRANCH IF NO

tSAVE REGISTERS

§ THERE WAS AN ERROR AFTER
tA WRITF HEADER AND DATA,

$1ONE SECTOR HAS BEEN FORMATTED NOW

SEQ M154




MAINDEC=11=NERPVeR MACYE1 27(732) 1R=FFR=76 16:2?2 PAGE 127 SEQ #3155
DFRPVAR,P1} LR EPROR RFGISTER 01, RIT 913 0OPY
6946 tCHANGES wI!1l. PE MADF TO FORMAT NEXT SECTOR,
6947
6948
6949 @254%54 013705 A2%334 is: MoV “818412,RS $GFT SECTOR TPACK WORD
6950 025469 025209 INCG RS
6951 P25462 122708 0°PR26 c“pPR 022.,P% 118 IT 22
6952 025466 001403 BEQ 4 tBRANCH IF 21 1S DONE
695) 025470 A12537 M23334 Mov RS ,0818+12 tRESTNORPE BECTOR TRACK
6954 P25474 010537 02513150 MOV RS ,8828+6 tREBTORFE SECTOR TRACK
6988 025%0¢ AVNO4LP AP Ss
6956 9255042 105037 225334 4s: CLRP #818+12 IRESTORF SECTOP
6957 925506 105237 @2533% INCB e816+1) tRESTORFE TRACK
6958 P25912 105037 @25350 CLRP B0286 tRESTORE SECTOPR
6959 025516 105237 025351 INCR 082897 SRESTORF TRACK
696> 029522 @PS5337 oOPd6)d¢ 58 DEC peTHMPY 115 46 SECTORS DONE
696t 025526 AN127S RNE 18 $BRANCH 1IF NOT
6962
6963
6964 gNOW 46 SFCTORS HAVE REEN FORMATTED
6969 $READ HFADFR AND DATA FOR 46 SECTORS=11963 #ORDS
6966 ¢tWITH AUS ADDRESS INHIRITFD
6967
0968
6969 @25534 PO4737 030760 JSR PC,00CLDISK ;SET R1-RHCS1, R2=RHCS?2
6970 $tRI=RHDS1, R4=-RHER]
6971 sGIVE RMNet1 INITIALTZE
6972 1 SETUP UNIT NUBER
6973 sFILL READ HFADER AND DATA COMMAND
6974
6975 295534 MR40)7 A3I2724 JSP FO,83RUN $SETUP TO RUN FOR DATA COMMAND
6976 025540 0a000Q 0 sCYLINDER @
6977 025542 nas LRYTE 21. 1 SECTOR 21,
6978 A2554) 0o +BYTE a s TRACK 0
6979 225544 150510 11956 ,-¢’ $WORD COUNT (DATA)®119956,¢
6982 14 HEADER WORDS
6991 025%46 H03420 RFINTO 1BUS ADDRESS
6982 sSTARTING ADORESS OF DATA
6983 jBUFFFR s RFINTO
6984 RA25554 pofo1n BAI $INHIBIT BUS ADDRFSS INCREMENT
69RS A255S2 0N14000 FMT22!ECT 116 BITS PER WORD FORMAT
6986 $ INHIBIT ECC CORPECTION
6907 $DO NOT INHISIT HEADER COMPARE
6988 @755S4 0B2336 RFFOR $GET READY TO DO A REFOR
69A9 $READ HEADER AND DATA WITH 72 IN RHCS)
6992
6991
6992 25556 (7047317 030140 JSR PC,0sCHECKT $CHECK DVA,RDY,MOL,DPR,DRY,VV
6993
6994
699% €25562 2137717 004472 154370 MOV OSPPAVEC,QRPVFC 1 SET RPA4 VECTOR ADORFSS
6996 1TO *TIMEL® IF P«CLOCK IS PRESENT
6997 JOR TO “TIME2® IF P<CLOCK 1S NOT PRESENT
6998 $TIME® WILL ONLY SAVE
6999 $CURRENT CYLINDER ADDRESS
T000 $AND LOOK AHEAD REGISTERS
7001
y .




NAINOEC=11=DERPY=R
DFERPVYE PI?

1002
id 2
1004
1709
1906
1407
2 A L1
7009
e
1011
7412
7213
T014
7018
116
7017
7218
7019
7020
7421
1222
7223
7024
7028
1026
7027
7028
1029
7030
7031
Td32
1¢3)
1034
1238
TA16
133
TEIR
739
7040
TA4s
T142
1043
7044
1¢45
1046
TRA47
1040
T¢49
1080
1051
7082
1083
18054
708§
70%6
1087

#2587
#2%%74

0#2%6090

f25604
f2%5606

f25610
25612
f25614
f25616
f25620

923622
n23630
f2%6136
f2%5640
025644

R256406
256354
225662
P25664
n2%670

n2%5672

73

r13746
52716

012677

fl11100
ft1dYesS

104420
002172
AeB209
121322
121320

f17737
032737
071493
204737
104073

217737
832737
f214a)
ARAeT 7
104074

MACYIL 27(73D)
FRPOR RFGISTER 01, RIT 913 0PI

002336
frrOt1AY

154166

194344
100002

0331764

194322
020000

931764

002250
0A22%0

0n2252
202252

18«FER=76 16122 PAGF 128

681

782

oy QSREFOR, =(SP) :GET PEADY TO mOVE CO™MAND

RIS 8GN IE,(SP) tGET READY TO SFT GO AND
sFNABLE INTFRRUPT

vov (SP)Ye+,0PHC S 1GO WITH

172 IN RHCSY FOR READ DAT)
sWITH INTERPUPT ENABLED

MoV OR1, PP ISAVE RHCS] DURING ABOVE OPERATION
MOV 6P3,RY $SAVE RHDS] DURING ABOVE OPERATION
1TIMF IS NOT IMPORTANT

WAT sWAIT FOP RDY BIT TO SET

RHC St gWAIT FOR PHCSY RFGISTER

RDY sWAIT FOR RDY BIT IN RHCS1 REGISTEF
41680, JALLOW 41608970 MICRO SECONDS

41680, ¢RDY MUST SET BETWEEN

10@ AND §T7R242 MICRO SECONDS

§NOW THAT ALL 11960 WOPDS HAVE REEN READ
1SC WILL BE CHECKFD FOR NO ERROKS

Mov ORHCS1,00(S1 1GET RHCS!

BIT 18C,00CS1 118 SC SET

BEQ 6s JBRANCH IF NO
JSR PC,88PUTREG $SAVE RFGISTERS

FPROR 73 $READ HFEADER AND DATA
tFOP 11964 WORDS
$THAT 18 OVER THREE
s INDEX PULSES CAUSED

s AN ERROR
MOV PPHER1,80ERY $GET RHERIQ
8IT sOPI,QsER] s IS OP1 SET
BFQ T8 $BRANCH IF NO
JSR PC,88PUTREG s SAVE REGISTEFRS
ERROR 74 sREAD HFADER AND DATA

$OVER 3 INDEX PULSFS
tCAUSFD OPI TO SET

XX XXZIZIXIZIXIIIYISY SNSRI YL R A2 XX R IR R X S X2 2 2 X 2 4 X% )

1¢TFST 34 HFAD SELFCTION TEST

1o THIS TESTS HEAD SFELFCTION LOGIC ONLY, A WRITE WEADER AND
1 e DATA COMMAND TS GIVEN TO EACH TRACK FPOM @ TO 10 ON

3 e CYLIMIER A, SECTOR @,

1o THE DATA ON EACH SECTOP IS UNIQUF, THE LFAST SIGNIFICANY
1o S RITS GIVF SECTOR THE NFXT LEAST SIGNTFICANT S RITS

3o GIVF TRACK THE NFXT 6 BITS GIVE CYLINDER

te

g e THFN PEAD HFADER AND DATA IS DOME FOR THE AROVE AND DATA
CHECKFD

PR J

SEQ 0156



MATINDFC=11=-NERPV=R MACYLY 27(732) 1R<FFReTh 16:122 PAGF 120 S$FOQ #1%7
DFRPVR P11 T4 HFAD SFLECTION TFST
TASR 10 RFTAEFN THF WRITF AMNP RFAD ONLY FRR AND TRF ARE CRFIKFD
7459 s®
TORN 10
7761 te 0N AN FRROR [N THF RFFAD MEANFR AND DATA LOOPING WILL BE
1062 18 OMLY ON THE ERROR SFOTOR READ
1463
7ﬂf~ ‘ 3..O.Il...ll..l...l....0.'....00.l....ll....l...'l’l..l..l.l....
1268 92%672 30203014 TST34: SCOPF
TA66 02%6T74 21272 MO0 MOV sSTACK,SP sRESFT STACK
7067 A25Ted J12737  APOAN3I4  Q044P Moy 834,80 TSTIM s SAVF TFST MNUMBFER
1068
7369 1289796 0047137 AYpnke JSR PC,aCLDISK 1SET R1=PHCSYE, R2=RH(CS2
1070 tR3I=HHDSY1, P4=PHFR]
7071 $CTVF RHejl INITIALIZF
1072 :SFTUP UNIT NURFPR
7%7)
7074 tTHE FOLLOWING CLFEARS ARE TO INITIALIZE TFST FRPOM CYL INDER ¢
Té7S 025712 205437 26012 CLR 0818+12 ¢tSTART AITH SECTOR/TRACK 2 0O
1676 025716 2ASOA3IT A2603I ctp 028414 tSTART WITH DATA s @
1077 225722 425837 A26040 cLp 083S+6 :START WITH 2 FOR ZHMVAND
TR
1679 025726 412737 AARR23 PAOA1172 uOVv £19,,R88TMPY t19 TRACKS TY AF WRITTEM
T09A
001 tTHIS GFTS THF HFADS TO CYLINDER ¢
1482
TCRAY @A25734 AC4T737 BICLAG JSW PC,08CHECKT sCHFCX NVA,RDY,“OL,DPR,DRY, VYV
TA04
7088 0825742 M13777 004AT2 154212 MOV @ORPAVEC,BRPVFC :SET RPA4 VFCTOR ADDRFSS
LT $TO °TIVMEL® IF PCLOCK IS PRESENT
7867 tOR TO *TIMF2* IF P-CLOCK IS NOT PPESENT
7088 $°TIME® WILL ONLY SAVE
1409 sCUPRFNT CYLINDER ADDRESS
7090 $AND LOOK AHEAD REGISTERS
7491
7092 #2574 C137406 902314 MOV @SRECALIL,=(SP) $GET READY TO MOVE COMMAND
7493 P257%2 ¢%2716 0Ap10} RIS sGNNIk, (SP) $GET READY TO SFT GO AND
1094 tENABLE INTFRRUPT
7098 #25786 212677 154210 MOV (SPY+,.WRHCSY $1G0 WITH
7096 16 IN RHCS1 FOR RECALIBRATE
T¥97 tAITH INTERRUPT FNABLFD
7095
1399 325762 144422 WAT tNAIT FOR DRY BIT TO SET
7190 028764 ¥P2214 RHDS1 tWAIT FOP RHDS] REGISTER
7101 025766 0Q020% PRY tWAIT FOR DRY BRIT IN RHNSY1 REGISTER
1102 ¥25778 (60652 25000, tALLOW 250000 MICRO SECONDS
Tty 028772 0674652 25000, tDOPY MUST SFT BETWEEN
7104 19¢ AND S0e20 MICRO SECONDS
7198
7106 *2%774 204737 0YOoreN JSR PC,08CLDISK 1SET R1«-RHCSt, R2-RHCS2
7107 tRI=RNDS1, R4=RNER]
7108 sGIVE RH=1] INITIALIZE
7109 sSETUP UNIT NUBER
7110
7111 tFILI WPITE FROM BUFFER WITH HEADER
7112 0926000 182
71113

[ER— _— et ~ »- -




MAINDEC=11=DERPVeR MACY11 27(732) 1R=-FFR=76 16:22 PAGEF 1307 SEQ ~158
DFRPVR,P11 T34 HEAD SELECTION TFST
7114 20000 004037 027704 JSH A, @aFLHFAD $SAVF HFADER NDATA 1IN WRFROM
7115 Q26404 412354 WRFROM tLOCATION WHERE SAVED
7116 #2606 000004 4 tNUMBFR OF WORDS SAVED
7117 Q26210 710009 1eeoe :FIRST DATA wORD
7118 @26012 000000 <Ae 4> s SECOND DATA WORD
7119 026714 000000 A $sTHIRD DATA WORD
7129 #2616 00000 e sFOURTH CATA wWOPD
7121
7122 tFI1LL WRITF FROM RUFFER WITH DATA
7123 P26020 782
7124 026020 G407 927730 JSR FO,89CLAREA $CLEAR 236, wWORDS, FROM WRFROMeiQ
7128 026024 002364 WRFROMe 1P 1STARTING FROM WRFROMe1 O
7126 026226 AA0400 2%6, 12%6, WORDS
7127 026230 00000 <A,02000>!<P, 040510 sFILL WITH <P,02000>1<0,040>!0
7128
7129
7130 s THF WRITF HEADER AND DATA COMMAND WILL BF FILLFD
7131 026032 38
7132
7133 026032 0204037 #32024 JSR RA, 98 RUN $SETUP TO RUN FOR DATA COMMAND
7134 226036 0Ad000 e sCYLINDFR 0
7135 026040 f00 «BYTE ) $ SECTOR @
7136 026041 eon +BYTE L s TRACK o
7137 026042 177374 *2%6.-4 3WORD COUNT (DATA)®256,¢
71138 14 HEADER WORDS
7139 0426044 PP2354 WRFROM sPUS ADOPESS
7140 §STARTING ADDRESS OF DATA
7141 JBUFFER = WRFROM
7142 P26046 000R00 @ DO NOT INHIBIT BUS ADDRESS INCREMENT
7143 026050 210000 FMT22 116 BITS PER WORD FORMAT
7144 3DO NOT INHIBIT ECC CORRECTION
7145 $00 NOT INHIBTT HEADEP COMPARF
7146 A26052 0202332 WRIFOR $GET READY TO DO A WRIFOR
7147 IWRITE HEADER AND DATA WITH 62 IN RHCS]
7148
7149
7150 026054 004737 030140 JSR PC,R0CHFCKT sCHECX DVA,PDY,MOL,DPP,DRY, VYV
7151
7182
7153 026060 @13777 004472 154072 MOy ASRPAVEC,PRPVEC ;SET RPP4 VFCTOR ADDRFSS
7154 $1TO “TIMF1® IF P=-CLOCK IS PRESENT
7155 $OR TO °“TIME2’ IF P~CLOCK IS NOT PRESENT
7156 $°TIME® WILL ONLY SAVE
7187 sCURRENT CYLINDER ADDRESS
7158 $AND LOOK AHEAD REGISTERS
7159
7160
7161 0P26P66 013746 002332 MOV @IWRIFOR,=(SP) GET READY TO MOVE COMMNAND
7162 M26072 A%92716 000101 BIS 8GO!TE, (SP) $GET READY TO SFT GO AND
710) $ENABLE INTERRUPT
7164 026076 0A12077 1854070 Movy (SP)e+,8RHCSI 3GO WITH
7169 162 IN RHCS1 FOP WRITE HEADER AND DATA
T106 sWITH INTERRUPT ENABLED
7167
7168 $ONF REVOLUTION = 16678 MICRO SFC,, ONE SECTOR = 760

71069 §MICRO SFC, MAX TIME ALLOWED s ONE REVOLUTION + HEAD




MAINDFCe11=NERPV=R
DFRPVR, P11

7170
LARA
7172
7173
7174
7178
7176
77
7178
7179
7180
7181
7182
7183
7184
7188
71864
7187
7188
7189
7190
7191
7192
7193
7194
7198
7196
71197
7198
7199
1200
7201
7292
7203
7204
7205
7206
17207
7200
72?209
7210
7211
7212
121)
7214
7218
7216
1217
7218
7219
7220
7221
1222
7223
7224
71228

26102
f261048
026106
026110
026112

f26114

A26120
P26126
n26130
026136

026140

P26142
226150
926156

926164
r26170

r26172
n26176
026202

#26206

926212

n26220
A26220
026224
026226
2262130

T34

104420
002172
0R0200
fol3162
1572

eneT3?

83217
P01404
032737
a0l 401

104066

62737
062737
n62737

#2%1337
ae13e3

095037
005037
003037

0047137

012737

004037
023420
000404
1771777

MACY1IY 27(732)
HEAD SFELECTION TFST

931764
e40002

fd40000

002400
000040
noR400

091172

926292
926270
0261P0

03M060

090023

2773

002272

002250

026412
026030
n26040

ea1172

19«FFB=76 16:22 PAGF 131

98

48

SSTt:

SST2:

tSWITCH ¢ 2 SECTOPRS,

MIN TIMF ATLOWEFD = SFECTOR (FIPST CASE)

tIF THERE IS A FAILURE HFRE HALT PROGRAM AFTEP FRROR WITH
$SWITCH 15 AND SEE CURPRENT CYLINDER RFGISTERP TO DFTFRMINE
sWHAT CYLINDER IS FAILING

WAT
RHC S 1
RDY
1650,
892,

sWAIT FOR RDY BIT TO SET

sWAIT FOR RHCS) REGISTER

sWAIT FOR RDY BIT IN RHCS1 PEGISTER
$ALLOW 16504 MICRO SECONDS

sRDY MUST SET BETWEEN

17600 AND 25400 MICRO SECONDS

gNOW SFCTOR @ OF ONF TRACK HAS BEFN WRITTEN CHECK COMPOSIT
$ERROR RIT TO AF SUPE NO ERRORS HAPPENED

1 SAVF PEGISTERS IN SAVE TABIE

JSR PC,88PUTREG
BIT SERR,89NS1
BNE 9s

BIT e TRE, 80CS1
REOQ 4

F.RROR 6h

1ANY DISK ERRORS
$BRANCH IF YES
sANY RH ERRORS
$BRANCH IF NO

$ SOME ERRORS OCCURRED
s WHILF DOING WRITE HEADER
s AND DATA

s THF FOLLOWING 3 ADDS SETS UP FOR NEXT TRACK WRITING

$NEXT TRACK FOR HFADER
sNEXT TPACK FOR DATA
tNEXT TRACK FOR COMMAND

tCOUNT 19 TRACKS

$THE FOLLOWING CLFARS SFTS UIP FOR PEAD HEADER AND DATA

ADD 400, 0018+12
ADD 84,0028+10
ADD 2400,08)38+6
DEC PeSTHPI

BNF 18

CLR @8SSTI+12
cLp P8SSTdetO
CLR P28STS+6

JSR PC,08CLDISK

$START WITH SFCTOR/TRACK = @

$START WITH DATA = @
$START WITH @ FOR COMMAND

$SET R1=RHCS1, R2=RHCS?
tRI=RHDS1, R4=RHERQ
$16GIVE RH=1] INITIALIZE
tSETUP UNIT NURFR

tSET UP FOR READ HEADER AND DATA

MoV 819,,088TMPY

119 TRACKS TO BF READ

tFILL RFAD INTO BUFFER WITH ALL ONES

JSR R2,0sCLAREA
REINTO

260,

-1

sCLEAFP 269, WORDS, FROM REINTO
$STARTING FROM REINTO

126P, WORDS

sFILL WITH =1

SEQ #31S9



MAINDEC=11«DERPV=B MACY1S 27(7132) IR«FFR=76 1622?72 PAGF 132 SEQ a1460
DERPVR P11 T4 HEAD SELECTION TFST

7226

7227 9262312 013737 WV20220 G011t MOV A8SST2,008LPFPR SFT LOOP POINT

7228

1229 sFILL WRITF FRPOM RUFFFR WITH FXPFCTED HEADER

7230 326240 SST33

T2

7232 226240 034037 027704 JSR P?,80F1 HEAD tSAVE HFADER DATA IN WRFKOM

7233 A26244 PO2354 WRPFROM ¢sLOCATINN wHERE SAVFD

1234 226246 000004 4 sNUMBFR 0OF WORDKR SAVED

T23% 42625 0108700 17000 +FIPST DATA WORD

T236 £262%2 PONAAV ] cSECOND DATA 40RD

7237 @0262%4 PAv0aHP * sTHIPN DATA WORD

T2IN 026?256 A20090 » tFOURTH DATA WORP

7239

1240 ¢FILL wRITF FROM BUFFER WITH FXPFCTFND DATA

1241 Q26260 SST4:

T242 H26260 AG4A3T 0427730 JER R2,88CLAREA stCLFEAR 286, WORNDS, FROM WRFRO%e<4e2>

7243 ¥726264 9702364 WRFPOVec48?> 1STARTING FROM WRFROMe<Cqo 2>

7244 0262066 00440 72%6, 17254, WORDS

77248 226270 PAPNRD €A, 8200P> CP4P>}P tFILL WITH <@.9200P>1<0040>!0

7246

1747

7248 tFTILL COMMAND FOR READ HEADER AND DATA

77249 026272 8STS:

7125

72981 726272 00403 V2424 JSR RA,88PUN tSETUP TO RUN FOR DATA COMMIND

7252 026276 M0A0PQ (/] sCYLINDER o

7253 026300 (1T +RYTE e 1SECTOR ©

72%4 $V26301 o009 .BYTE a tTRACK o

7288 0263082 177374 256 ,~4 tWORD COUNT (DATA)S®256.,.+

7286 14 HEADER WORDS

7257 026304 ©RI420 REINTO tRUS ADDPRESS

172580 $STARTING ADDRESS OF DATA

71289 sRUFFER = REINTO

1260 #26306 Q0000 ¢ tD0 NOT INHIRIT BUS ADUCRESS INCREMENT

7201 026310 214000 ECIIFMT?2?2 116 AITS PEP WORD FORMAT

71262 tINHIRIT ECC CORRECTIOM

72613 tDO NOT INHIBIT FEADER COMPARE

7264 726312 00213136 RFFOR tGET READY TO DO A REFOR

7265 tREAD HEADER AND DATA WITH 72 IN RHCS1

7266

7267

T?260 226314 004737 00140 JSPR PC.OsCHFCKT sCHECY DVA,RDY,¥OL,DPR,DRY,VV

7769

1270

7271 426327 913777 04472 18136132 MOY ASPLVEC,RRPVEC 1SET RPOP4 VFCTOR ADDPESS

1272 $tTO “TIMEL® IF P-CLOCK 18 PRESENT

72713 tNR TO °TIMF2° IF P«CLOCK IS NOT PRESENT

7274 s °TIME® wILIL. ONLY SAVE

7278 tCURRENT CYLINDFR ADDRESS

7276 $tANT LOOK AHEAD REGISTERS

7271

1278

7279 226326 £13746 012336 MOV BSREFOR,~(SP) $GET READY TO MOVE COMMAND

T2R0 726332 @5271¢6 MPO101 B18 8GO TE, (SP) +GFT PEADY TO SET GO AND

7261 $FNABIE INTFRRUPT

eem—— S ———-



MAINDFCel1«NERPVeB MACYE1 27(732) 1RFER=7% 16172 PAGF 13} SEQ 161
DFRPVR,P1} T4 READ SELECTION TESRT
1282 A26336 12677 153630 uoy LSPYs,8FHCSY 160 wITH
72013 372 IN RHCSY FOR READ DATA
7284 sWITH TVTERRUPT ENABRLFN
7285
71286
7287 P26342 104420 WAT sWAIT FOP RDY BIT TO SET
71288 026344 MO2172 RHCS1 SWAIT FOR RHCS1 REGISTFR
1789 #261346 000200 PDY ¢4AIT FOR RDY RTIT IM RHCSt RFGISTER
7290 Q26350 003162 1653, tALLOW 16%3@ MICRO SECONDS
7291 A263%2 an1572 892, $PDY MUST SFT RFTWFEN
7292 1760@ AND 25400 MICRO SFCONDS
7293
77294 INOW SECTOR @ OF ONE TRACK HAS RFFN RFAD CHECK COMPOSIT
7298 1ERROP RIT TO BE SURE NN FEROF HAPPFNFD
1296
7297 $SAVE PFCISTFRS TN SAVE TABLE
7298 D72635%4 0r4T737 M31764 JSR PC,88PUTREG
7299
T3¢0 026360 AI27I7 A4PPEA 002272 BIT SFRR,08DS $ANY DISK EPRORS
7381 26366 0ON1004 RNE 13s tBRANCH IF YES
7302 P26370 A32737 040007 002250 BIT STRF,ns(S] tANY RH ERPORS
7373 226376 641401 AFQ 118 $RRANCH 1F NO
7304
7305 V26400 104066 1981 FRROR 66 1 SOME ERRORS OCCURRFD
7306 tWHILE DOING READ
7307 sHEADFR AND DATA
730N
7309 gNOW THF RFAD DATA WILL BE COMPAPFD DATA IN EACH SFCTOR
7% $116 UNIQUF IF PROGRAM 1S HALTED ON ERROR TKFN LOOK AT
7311 tPHDST TO G¥FT WHAT TRACK IS IN ERROP, LOOKING AT THE DATA
7312 IRITS NO 4,95,6,7,R Ih GOOD DATA ALSO GIVFS TRACK NUMBFR
731) :IN GOOD DATA ALSO GIVFES TRACK NUMKFP
7314 026402 1182
7318
7116 026402 004037 MI2P70 JSK RA,AsCOMPAR $COVPARE TWO BLOCKS OF MEMORY
7317 026406 MA2354 WRFROM $GOOD DATA STARTS FROM WRFROM
TIIR (26412 0MPI420 REINTN $TFST DATA STARTS FROM™ REINTO
7319 226412 000404 00, 1260, WORDS TO BF COMPARED
7320 626414 P26420 128 tRETUPN TO 128 ON ERROR
73721 A26416 M26424 138 tRFTURN TO 138 ON NO FRROP
7322
7323
7324 t1BITS 4,%,6,7,8
7328 0264272 104067 128: PRROP 67 tREAD HFADER AND DATA
7326 026322 FeI2NY RTS Pl 1ERROR
7327 sHEAD SELFCTION ERROR
7320 $DATA RFAD GIVES NATUPE
7320 sOF ERROR
7330 sFXCFPT FOR THE
T¢I sFOUR HFEADFR WOPrS
7332 1THF BITS 4,5,6,7,9
733) tGIVE THE TPACK NUMBER
7334
7338 tNOW INCPFVFNT THh RFAD NEXT TRACK
7336

7337 226424 062737 AUP400 M26252 1383 ADD $40¢,0888T3+12 INEXT TRACK FOR HFADER




MAINNFC«11=NFRPV=R
NFEFRPVE P11

7338
7339
734
T4
7312
7343
EREX
7148
71346
7347
7148
7349
71%¢
7389
73%2
7383
73154
7388
71186
7357
I RLY)
7359
7360
7161
71362
736}
1364
7165%
7166
7187
7168
7369
7370
R R
7%72
LR RA
7374
73718
7374
LA XA
7378
7379
7300
7301
7382
730)%
7184
b A LL
7386
7187
ALL)
7389
7300
7391
7392
738%

"26432
n26440

A2A 144
N264S?2

26154

P26 156

P26462
n26464
226470

226476

026502
26510
0265t ¢

026520

026526
265132

n26536

T4

62737
82717

ar5137
AR AR

2AALR2

PA0137

PAADAY
f12706
fM27M

04737

"2
ensalr?
00s%a137

813717

N13746
52716

012677

MACYIY 27073
HFAD SFLECTTOM

ARARER  P26270
ArAAPP (V26300

ar1172

P#2622¢

L LN 1
f0NANIS R244TC

a3oren

10000 026576
20616
026624

AGe4T72 153432

AN2314
LD AL

15343

1ReFEPR«TH 16:27 PACF 1134

TEST
ANp €4 ,00585T4e1 ¢NEXT TRACK FNR DATA
ADD $42,0085TS5+6 ¢NEXT TRACK FOR COMMAND
DFC esSTUP]) tCOMNT 19 TPACKS
BRNF Ss
kR TSTIS 1TO NFXT TFST

5¢: Jmp @08ST2 : JUMP RACK

I R Y Y Y Y Y Y Y Y Y Y R Y Y YN R Y Y XN R YA YY Y YRR Y YYYRR Y Y IR Y XA 2
1#TFST 35 DIFFFRENCF 1 1INFS

X} A WHITF HEMDFR ARD DATA WILT RF DONF ON ALL CYLINDERS

e HP TO 2%6 ON SFCTOR 2EPN, TRACK ZFERO, THE OATA AllLL RF THF
1 CYLINDER NUMBFR

s @

X THFN A RFCALIRRATFE AND READ HEADFR AND DATA WILL BE DONE
(K ON CYLINDFRS A,1,2,4,7,16,32,64,128,25%6,

t K J

s e DATA WIilL BF CHFCNMED

1 e ON AN FRROR LOOPING wILl BE DONF ON

1 e REFAD ONLY

1 e

I Y Y Y Y Y P Y Y Y Y Y Y P Y XY YT YY YA YY YA YT AL S ST 22 LY L
TST3%s SCOPF

MOV eSTACK, SP IRESFT STACK
MOV 235,08 TSTNM s SAVE TFEST NUVMAFR
JSR PC,MeCLDISK $SET R1=RHCS1, R2=-RHCSR2

$RI-RHDS1, R4=-PHER]
$1GIVF RHell INITIALIZE
$SETUP UNIT NIRER

$ THF FOULLOWING MOVES ARF TO INITIALIZF TEST FROY CYLINDEP

1 2EPO

tSFT UP TO INITTALIZE TEST FROM CYLINDER @A, TRACK @,
sSECTOR @

“ov s10700,0818¢19 CYLINDER HEADER DATA

cLP 8828+10 sDATA

cLpP Q83ged sCYLINDFR COMMAND RHCA

tTHIS 1S TO GET THF HFADS TO CYLINDER ZFRO
MNY 83PPAVEC,9RPVFC :SET RPA4 VFCTOR ADNRFSS
$TO °*TIMEL1’ IF P=CLOCK IS PRESENT
tOR TO “TIME2® IF P=CLOCK IS NOT PRESENT
1°TIME® WILL ONLY SAVE
sCURRFNT CYLINDFPR ADDRESS
sAND LOOK AKEAD REGISTEPS

wny SORECALT,=( P) GET READY TO MOVE COMMAND

RIS 8GO 1E, (SP) sGET READY T0O SET GO AND
tFNABLE INTFRRUPT

MOy (SP) ¢, ,ARHC S 1GO WITH

16 IN RPHCSY FOR RECALIRRATF

SEC @162



MAINDEC=11<-DERPVR
DERPVR D1 T3S

7394

739§

T30a 026542 104420
1197 P26S44 0OP2214
TI9R 2265406 AOPA230
7399 0265SA A6A6S50
Tan2 926552 B606SD
T4M

74002 020554 012737
T42)3

T4 4

T42S 026567 #94737
T406

7427

T74¢8

T4

7417

7411 P26544

7412

7413 026566 AO40)7
7418 226872 AR23ISE
T41S P26S74 ROPOAE
T416 @A26576 DI0AAP
7417 026600 220300
T41R 026602 MooRQR
T419 P266004 PPOPAD
7420

7421

1422 P26606

7423 026606 AA34PYY
7424 026612 0421364
747% 026614 P8040
7426 P26616 3P0R00
7427

7420

7429

7430 02662¢

T4131%

7432 026620 08487
7433 026624 P00000
7434 P2RK26 f00
7435 026627 400
7436 A26630 177374
7437

7437 0266372 PP2315%4
7439

7442

7449 A26634 POAADPD
7442 V20636 M100A2
7443

7444

T34 26640 0023132
T446

7447

T 44R

T449 P26642 MA04eY)?

MACY11 27(732)

DIFFERENCE LINES

ro04eN

AIPA60

027704

027730

"32024

101 40

01172

1ReFFRa7h 142279 PAGE 138

28:

3s:

+RYTF
.BYTE

WAT
RHDS1
DRY
25¢0e,
249000,

"oy 1287 ,,008TMPY

JSR PC.,00CLN]) 8K

SFILL WPITF FPOM BUFFFP

JSR RA,QFLHEAD
WRFROM

'}

10000

]

]

(]

tFILL WPITE FROM RUFFFR

JSE RO, A9CLARFA
WRFROMe 1 P

2596,

a

sWITH INTERRUPT ENABLFD

$WAIT FOR DPY BIT TO SFT

tWATT FOR RHDS1 REGISTFR

swAIT FOR DRY BIT TN PHDS) PEGISTER
tALLOW 250000 MICRO SFCONDS

sORY MUST SET BETWFFN

134 AND SeearP MTICRO SECONDS

2257 CYLINDFPS

1SEY P1=FPHCS1, R2=RHCS2
1RI=RHDSY, R4=RHER]
$GIVE RHelj INITIALIZF
sSFTUP UNIT NURER

WITH HEADFR

$ SAVE HEADER DATA IN WPFROM
$1L,OCATION WHERE SAVED
sNUMRFR OF WOPDS SAVFD
sFIRST DATA 4ORD

$ SECOND DATA WORD

$THTRD DATA WORD

$tFOURTH DATA WORD

WITH DATA

sCLEAP 286, WORNS, FRNM WRFROMe+1 O
!STARTING FROM WRFROMe1D

3256, WORDS

sFILL WITH o

s THF WRITF HEADFR AND DATA COMMAND WILL AF FILLFD

JSR RA,BBRUN $SETUP TO RUN FOR DATA COMMAND
0 tCYLINDER @
o 1SECTOR ©
e tTRACK @
=256,-4 1WORD COUNT (DATA)=256,.¢
14 HEADFR WORDS
WRFROM :AUS ADDRESS
1ATARTING ADNDRESS OF DATA
sRUFFTER = WRFROM
e 3DO NOT INHIRIT BUS ADDRESS INCREMENT
FuT22 116 RITS PER 4ORD FORMAT
s+NO NOT INHIRIT ECC CORRECTION
$DO NOT INKYRIT HEADER COMPAPRE
WRIFOR 1GET READY TO DO A 4RIFOR

1APITF HFADFR AND DATA WITH 62 IN RHCSI

Jsp PC,MICHFCKT

~—————ﬂ--i-..-.-.-.......---F-IIIIF-'—-* -

$CHFCK DVA,RDY,MOL,DPR,DRY,VY

SEC #t16)
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DERPVR P19 TS DIFFFRPENCE 1 INES
7182
7481
7452 026646 P13777 APeeT2 153304 uoy SSFPAVEC,®RPVFC :SET RPA4 VFCTOR ADDHESS
74%13 $TO *TINF1° IF P=CLACK IS PRESFNT
7454 1NR TO °TIMF2° IF P=CLOCK IS NOT PRESFNT
7458 :*TIMF® mILL ONLY SAVF
7456 $CUPRENT CYLINDFR ADDRFSS
7457 tAND LOOF ANFAD RFGISTERS
7458
7459
7467 426654 M13746 0P2332 MOV RVPIFOP,=(SP) $GET PEADY TO MOVF COMMAND
7461 026660 052716 PAP1AY RIS #G0LIF, (SP) $GFT PEADY TO SET GO AND
7462 tFNABLF INTFRRUPT
7463 @26664 012677 153192 Oy (SP)e+, BRHCSI $GO WITH
7464 162 IN RHCS] FOR WPITE HFADER AND DATA
7468 §WITH INTERRUPT ENARLFD
7466
7467 1ONF REVOLUTION = 166704 MICRD SECONDS, ONF SECTOR = 760
7468 tVICRO SFCONDS, ONE SFFK = 7040 WICRO SFCONDS, MAX
7169 $TIME = ONE REVOLUTION ¢ SEFK + 2 SECTORS, MIN TIME =
7470 tONF SFCTOR
7471
1477
7473 026674 104420 wAT tWAIT FOR RDY BIT TO SFY
7474 0926672 402172 RHCSY tWAIT FOR RMCS1 REGISTER
7875 926674 0AR200 RDY tWAIT FOR RDY RIT IN RHCS] REGISTFP
7476 026676 #*23S4 1260, tALIOW 1260@ MICRO SECONDS
7477 P26709 002354 1260, :RDY MUST SFET RETWEFN
7478 :@P AND 25220 MICRO SFCONDS
7479
7400 ¢NOW ONF SECTOR WPITE 1S COMPLETE CHANGFS WILL RE MADF
7481 1FOR THF NEXT SECTOR THFN THE AROVF #1LL BF PEPFATED
7402 $TILL CYLINDER 2%6 1S RPFACKFD
7403  #26702 A2S237 826576 INC es1se1 sCYLINDER HEADER DATA
7404 726706 005237 926616 INC 8828+10 1DATA
7485 026717 005237 A26m24 INC YR $CYLINDER COMMAND (RHCA)
7486 026716 05337 AP1172 NEC RISTHPY $COUNT DOWN FOR 256
7497 226722 001321 BNE 1s tBRANCH IF 256 NOT DONF
74pe
7489 INOW ALL 256 CYI INDFRS WAVE CYLINDER NUMRER WRITTEN
7490 tAS DATA ON SFCTOR (, TRACK @, NOW RECALIARATF FOLLOWED
7491 1BY RFAD HEADER AND DATA THFN CHECK WILL AF DONF ON
T492 ’CYLINDEP nalo?v‘oﬂv1503206‘012.02560 AND #
7493
7494 226724 £13737 026754 AP1110 MOV 8848,808LPERR  ;LOOP ON ERROR
7495 226732 MS437 941172 CLR 0ssTHPY :CYLINDERP COUNTER
7496
7497 $SETUP FOR CYLINDFR @
T49R 026736 P12737 010800 A27036 nov 11PPAA, 8958410 CYLINDFR HFADER (DATA)
7499 026744 905037 827056 CLR 8865+10 $DATA
1507 #2673 POSO3T 027064 CLR 087844 $CYLINDER COMMAND (RHCA)
1501 A267%4¢ 1Y
1502
1541 026754 6REIIY AI8A6H JSR PC.OsCLDTSK $SET R1=RHCS1, R2=RHCS?
1504 $RI-RHDS1, R4=RHER]
1508 $sGIVE RHe11 INITIALIZE

ﬁ S . e o - oo RS . . e
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DERPVA P11 T1% DIFFERFNCF T INFS -
7506 ¢eSFTUP UNIT *YRFR
1507
1SAR 426762 713777 AKe4aT2 15317 MAY RERPYVFC, @RPVEC :SFT RPA4 VFCTOR ADDKESS
1509 +TO0 °TIVF1® IF P=CLNCK IS PRFSENT
7514 tORP TN *TIMF2* IF P=CI0CK IS NOT PRFSFNT
%11 $°TIMF® WILI ONLY SAVF
1812 $CURRENT CYLINDER ADD®ESS
7513 sAND [00OK AHFAD REGISTERS
7514
71519
7516 ¥26766 A13746 002314 MOV QIRECALI,=(SP) 3$GFT READY TO MOVE COMMAND
7517 2267172 PS2716 AAAIM BIS 8GO!TE, (SP) $GFT PEADY TO SET GN AND
7518 1ENABIE INTFERRUPT
7519 026776 A12677 1%317Q MOV (SP)+,0RHCSY $1GO WITH .
7%20 t6 IN RHCS1 FOR RECALIARATF
7521 ;WITH INTERRUPT ENABLFD
7522
7523 ‘
71874 027002 1P4422 WAT twAIT FOR DRY BIT TH SFT
7182% 227008 0P2214¢ RHDS1 ¢tWATT FORP RHDSY RFGISTER
1826 ©27006 PPA2A0 DRY SWATT FOR DPY BIT IN PHDS1 PEGISTFR
71527 #2741 P6A6SH 25000, sALLOW 2500008 MICRO SECONDS
1528 Q27912 P6PAESP 25000, $DRY MUST SET RETWEEN
7529 1A0 AND SOAPAG MICRO SECHNDS
751312
7531 $CLEAP RFAD INTO BUFFER WITH ALU ONES
7532 £27014 PAOEAYT 027730 JSR RA, 8CLAREA sCLFAR 263, WORDS, FROM REINTO
7533 Q27024 803429 REINTO $STARTING FRPOY REINTO
71534 027022 n20404¢ 260, 1260, WORDS
1838 A27024 177777 -l sFPILL WITH =}
715136
71%37
7538 tFPILL WRITF FROM RUFFFE WITH FXPFCTFD HFADEPR
1539 0271026 S8
1540
1541 927026 004037 027704 JSR PM,QeFLHEAD tSAVE HFADPER DATA IN WRFROM
1542 @27032 #02354¢ WRFROM tLOCATION WHERE SAVED
7543 @27034 000004 4 :NUMBEP OF WORDS SAVED
1544 027036 410002 10000 t7IPST DATA WORD
1548 727040 900000 2 $ SECOND DATA WORD
1546 027042 200009 o $THIRD DATA WORD
1547 027044 0POMOQ e :FOURTH DATA WORD
1548 827946 68
7549 027046 004037 027730 JSK PA,asCLARFA $CLFAR 2%6. WORDS, FROM WRFROM¢10
1586 M27052 #R2364 WRFROM+ 1P 1STARTING FROM WJRFROMe1O
1581 PA27084 B8ANEAD 256, 1256, WORDS
1562 @279%56 FOARAP ® sFILL WITHR O
7553
71554
158§ +FILL RFAD HFADER AND DATA COMMAND
71556 ©¥27060 782
1557
ISSR  PA27062 MA4NITY AI2R24 JSR RA, AERUN $SETUP TO RUN FOR DATA COMMAND
1589 @27064 00000 ] sCYLINDER @
1560 027966 (LT BYTE o ;SECTOR @

1561 027067 002 +BYTE @ tTRACK @




VAINDPEC=11=DERPV-R
DERPVB,PI1

7562
7563
7564
7568
7566
7567
7568
7569
1570
1571
1572
1573
1574
7575
1576
1517
1578
1579
1580
1591
1582
7583
1584
1588
1586
1587
1500
71589
7590
7591
7992
759
7594
7598
1596
7597
1598
7599
1600
7601
1642
7601
7694
1608
7606
7607
7608
7609
1610
7611
1612
7613
1614
7615
1616
7617

327070

27072

#27474
2214876

*27100

0271102

P27106

27114
A27120

027124

A27130
27132
A27134
A27136
027140

A27142
f27146
027150
f27182
"27154
n271%6

f27160

TIS

177374

fPr3422

nRAANA
P14PP0

on2336

neTd?

#13777

13746
f52716

#1267

104420
#R2172
f00209
fn6620
an662¢

040137
02354
fN3420
0nn4Ra 4
827160
27164

104070

¥ACY1S 20(TID)

DIFFERENCE 1 INES

Mt 40

A04472

#P2336
arn19Y

153042

fI207e

153044

fReFER=T6 16222 PAGF 138

«?2%6.-4 TWOARD COUNT (DATAIYR2S56,¢
t4 HEADFR WORDS
RFINTN 1RUS ADNPRFSS

1STARTING ADPDRESS OF DATA

tBUFFER 3 RFINTO
e $NO NOT INHIRIT R'S ADDPESS INCPEMENT
FCLIFMT22 116 RITS PEP WORD FORMAT

$ INNIRIT FCC COPRFCTION

$NO NNAT INHIBIT HFADER COMPARF
RFEFOR $1GET RFAPY TO DO A REFOPR

sREAD HFADER AND DATA WITH 72 IN RHCSH

JSR PC,aeCHECKT tCHFCK DVA,PDY,MOL,DPR,NRY, VYV

MOV SIPPEVFC,PRPVFC :SET RPA4 VECTOR ADDRESS
$TO °TIME1® IF P=CLOCK IS PRESENT
tOR TO "TIMF2° TF P=ClOCK IS NOT PRESENT
$*TIMF® WILL ONLY SAVF
$CURRENT CYLINDER ADDRESS
$AND 1.0NK AHEAD REGISTERS

tONF. SECTOR = 760 MICPO SECONDS, ONE REVOLUTION =
116670 MICRO SECONDS, MAX SEEK s S2082 MICRO SECONDS
gMAX TIME = ONE REV ¢ 1| SFEK ¢ § SECTOR

MOy OIRFFOR,~(SP) 1GET READY T0 MOVE COMMAND

RIS $GOL1E, (SP) JGET READY TO SET GO AND
sFNABLFE INTFRRUPT

MOy (SP)+,0RHCS1 1GO WITH

172 IN RHCS1 FOR READ DATA
tWITH INTERRUPT ENARLED

WAT sWATT FOR RDY BIT TO SET

RHC 81 ¢tWAIT FOR RHCS1 PREGISTEP

RDY tWAIT FOR RDY BIT IN RHCS1 REGISTER
3472, SALLOW 34728 MICRO SECONDS

J4an2, $RDY MUST SFT BFTWFFN

3140 AND 694402 MICRO SFCONDS

sCHECK READ WORDS AS AIL READ COMMANDS HAVE BFEN CHECKED
:DATA ERRORS “AY IMPLY "IMPLIFD SFEK"™ ERRORS

JSR RA,88Z0OMPAR tCOMPARE TWO ALOCKS OF MFMORY
WRFROM 1 GOOD DATA STARTS FROM WRFROM
REINTO s+TEST DATA STARTS FROM REINTO

260, 1260, WORDS TO BE COMPARED

Rg SsRETURN TO B$ ON FRROR

9s tRETURN TO 98 ON NO ERROR

ERKOR 70 IREAD HFADER AND DATA FRROR

SEQ 0166




MAINDECe11=-DFRPVeB
PDERPVR P11

7610
7619
7620
7621
7622
7623
7624
1628
7626
7627
7628
7629
76310
763¢
7632
761)
7634
763S
7636
76137
7639
7619
7640
71641
7642
T64)
T644
7648
7646
Ted?
7648
7649
1650
7651
7652
76%)
76%4
765%
7656
7687
7658
7659
T6¢0
7661
7662
766)
7664
7665
7666
Tea?
Tooh
7669
7670
7671
7672
7673

"27162

f27104
"27179
"27172
f27176
f27200
f27206
027210
927216
#2722¢
f272)0
27234
#27240
027246
f27282
A27260
n27262
027270
027276
227302
027106

h27312

927312
$27314
#271322
827330
227334

827410
a27410
f27414

T3S

AA0207

fnsS717
Ar108)
ans2137
fRA4eNT
822737
101421
#613737
f 13737
#13746
n%2716
"12637
013737
font 37
922737
fp1414
613737
a12737
LU LR B
frSAl3?
fA0N1137

030004
912767
812767
194400
040423

At13746
14410

MACYES 27(732)

DIFFERPFACF LINFS

fnr1172
"r1172
fnR4en

fR1172
AP1172
AR3172
f108000
"27336
01172
P26754
en1c0

rPP1172
a1e¢a0
027056
A27064
P267%4

C Lol Lol B |
A0a000
#271336

PP4602

fN1172

aP1172
927056

027064
8m1172

enr1172
027236

151662
150446

1R«FER=T6 142272 PAGF 1139

983

1283

1381

RPTS pPC tNATA GIVFS EXPFCTED CYLINDEP

tNOW NNF SFCTOR HAS BRFEN CHFCKED CHANGFS WILL RF MADE
1 TO RFAD THF NEXT SFCTNP AND THF ARNVF PROGRAM WILL AF
tRFPEATFD

TST Qs gTUPY 118 IT ZERO

BNF 19 :ARANCH IF NOT ZFPO

INC aegTUPY 1 ADD ONF

RR 118 tPUT ONF IN CYLINDFP

cup 8256 ,,008TMPY :IS IT PASSED 256 CYLINCERS
ALOS 129 1YES SO GO TO 2ZFPO

ADD 89STMP],PegTMP] 3DOUBLE

MOV PISTHMPL,RE08+1P DATA

MOy 8ISTMPY,-(SP) $GET CY! INDER NUMBRER

RIS sFMT22,(SP) $ INCLUDE PORMAT RIT

MOy (SPY¢,0858¢10 tHEADFR DATA (CYLINDFR)
uov PESTHUPL,0078¢4 :CYLINDFR COMMAND (RHCA)
Jvp fe4s tRETURN TO RECALIRRATF
CMP 1512,,888TVPY 1256 DONE

RFQ 13s jouT

ADD PSSTNP], 088 THPY $NOUBLE

MOV $100°0P,0858¢178 CYLINDER HFADER DATA
CLR Ps6s+10 g§DATA

CLP 087844 JCYLINDFR COMMAND (RHCA)

Jup Reas tRETURN TN RECALIBRATE

1000400 CRENEBIBIBBVRRINERTDRBAGVRCRCOBRTRBBBRBBBNVNORNIDEBGERGS
00385000000 20000000000300000203RTBATTRIITIBRIIBRITGATIVEBIGINS

$eTEST 36 END OF DRIVE

te THIS IS THE END OF TEST FOR ONE DRIVE

1o IF THFRE ARF MORE DRIVFS THEN THF PROGRAM

se JUMPS TO TFST S FOR NEXT DRIVF TEST

s e END PASS IS REACHFD ONLY AFTER ALL DRIVFES ARF COMPLFTE

0030588000323 00000000RCTVBTVIPABDIVRBRTNORURIVORBBRRBAGRRRANS

TSTi6:

64¢:

SCOPE

MoV ?1,8TIMES 1100 1 ITERATION

MOV *A,PS $REINSTATE PS T0 0

TYPE Y | 33 TYPE ASCIZ STRING

RR 64s 11GET OVER THF AST1?2

3. AS8CI2 <€15><12>/TOTAL ERRORS ON THIS PASS ON UNIT NO,
MOV RSUNIT,=(SP) §GET READY TO TYPF UNIT NUMBER

TYPDS

/

SEQ a16?7




YAINDEC=11-DNERPV=A
DERPVR, P11}

7674
7678
7676
7677
7678
7679
7600
Te601
7602
7603
7604
1608
7606
Ten?
T660
7649
T690
7691
1692
716493
7694
7695
THO6
7697
T69R
7699

f274106
"27422

n274%0
027430
f27434
f27436
027442
027440
N27480
f27454
f27460
27464
27470
027472
27476
727502
227514
f27914
#27516
027922
#27%526
027530
#27532
n2715134
20271540

T3

104402
PPP4N2

13746
104410
LOE LR R
f0%737
fn1 419
05067
frS23?
104420
813746
104410
104400
LLIIR N
012737
05337
o141
#1370
#1271
022199
801401
eae77s
011137
fan01137

MACY1Y
FND OF

27424

1112

om1112
704612

191426
fR1100
027664
fR100

fP2770¢
on71%02
177771
PA4604

004602
PR4562

faN4602
fan7502

P —— Y

27(732)
PRIVE

P34666

1R«FER=74

f58¢

3s:

182

28

TYPE
P

t31.AS8C12

MOV
TYPNS
CLR
TST
RFO
CLR
INe
TYPF
MOV
TYPDS
TYPF
Jup
uOv
DEC
RFOQ
uOV
MOV
cMp
RFQ
RP
MOV
JMP

16222

PAGF 1400

retd
658
/73 /

BeSERTTL,=(SP)

SISEPTTL
PISFLFCT

]

$TSTNM
QgPASS

¢ SENDMG
PPSPARS,=(SP)

+ SFNULL
8PTSTH

.-l '.'PR'TE'
BONOUNTTS
sEOP
BSUNIT, R
SUNITS,P
(R1Ye,.RO

28

18
(R1),08UNIT
AsTSTY

s TYPE ASC12 STRING
t3GFT OVER THF ASCIZ

tGFT PEADY TO TYPF NUMRFR OF FRRORS

$CLEAP TOTAL NUMBER OF FRROPS
tSTARTING FROM 200 ?

sRPANCH IF YFS

tCLFAP TEST NUMMER

t INCRFASF PASS COUNT

1TYPE END PASS

tJUVP TFST 4

sCLEAR PREVIOUS ITEM NUVBEP
§NO, OF UNITS PRFSENT DFCREMENT
tRRANCH IF ALL DPRIVES COMPIETF
fUNIT UNDER TFST

§ TARLE

11S THIS UNIT JUST TESTED
$BRANCH IF YES

sBARANCH IF NO

PTHIS I8 NEXT UNIT

160 FOR NEXT TFSTS.,

SEQ o168



MAINDFCe) t«DERPV=R
; DFRPVB P

1700
1701
71702
7793
1724
71728
71746
71787
7708
1709
TMe
1711
1712
1713
7714
771%
7716
717
7718
7719
7720
71721
7722
7723
7724
7728
1726
7727
7729
7729
7730
773
7732
7733
7734
71738
7736
1737
7738
7739
7740
7741
7742
7743
7744
7745
77146
1747
7740
7749
ALY,
7781
77152
7783
7754
7758

®£27544
27544
271546
"27%82
n278%6
#27%62
027570
n271572
#2774
027576
027600
P27602
027604
f27610
27614
f27616
#27622
027626
827630
f27634
027636
827644
27646
027659
927632
027654
P2765%6
f27660
f27664
027672
#27790
027749

736

000434
805067
a5067
ons267
042767
"eS327
f000n01
0mn30)31
f2737
(L)
027972
108400
n16746
104410
104400
813700
ABL414
922700
AR1004
022760
saq001
f"000AS
o041
20R240
ABP240
R8240
"Re137
o83 s
Paos20

Ll 1)

3177

MACY1L
END OF

15133@
151426
1951316
100000

A27664
151264

927701
P00A42

027650

177171717

AR6190
et 08
235152)

177

?21(732)
PRIVE

151310

PPAPPA2

20104
21440

foa

1R=FFReY

6 16:2?

PAGE 1419

«SATTL

FND OF PASS ROUTINF

s INCRFMENT THF PASS NUVRFR (SPASS)

$eTYPE "END PASS #XXXUAX™
soIF THERFS A YONITOR GO TO IT

;eIF THERF ISN’T JUMP TO TSTH

SEOP:

SEQPCT!:

S¥NDPCT:

SGET42:

SPESET:
SENDAD

8DOAGN]
SENDMG:

S$FNULLS

SCOPE
CLR
cLR
INC
BIC
DEC
+WORD
BGT
MOV

. #0RD
sFoOPCT
TYPE
MOV
TYPDS
TYPE
MOV
AFO
cvp
BNE
cwp
ANE
RFSET
JER
NOP
NOP
NOP
JMp
LASCIZ

«BYTE

«SRTTL

S$TSTNM™

STIMES

s$PASS

C1APPPA,SPASS
PC)e

]

sDOAGN

(PCYe,B(PC)e

|

o SENDMG
SPASS,=(SP)

s SFNILL
0042,RP
S$DNAGN
sSFNDAD,RP
SRESET

0= ”(n“)
SENDAD

PC, (°0)

esTSTY

(WHERF XXXXX IS A DECIVAL NUVBER)

3$12FRO THE TEST NIIMAER

$3ZERO THE NUMBERP OF ITERATIONS
13 INCREVFNT THF PASS NUMBRER
$JDON’T ALLOW A NEG, NUMBER

s LOOP?

13 YFS
ttRFSTORE COUNTFpP

1sTYPF "END PASS #°

$11SAVE SPASS FOR TYPEOUT

$31G0 TYPE==NFECIMAL ASCI1 WITH SIGN
13TYPE A NULL CHARACTER

$IGET MONITOR ADDRESS
ttBRANCH IF NO MONITOR

g1 IS MONITOR ACTY{1?
tJNQeeBRANCH (IT’S XXDP)

13 YESe=18 THIS THE LAST PASS?
tINOe=MAKE ANOTHER PASS
13CLEAR THE WwORLD

t3GO TO MONITOR

1 3SAVE RPOOM

$1FOR

11ACTIY

t 3 RFTURN

<C15><12>/7END FASS 8/

el,~1,0

SUBROUTINES

1 1NULL CHARACTER STRING

$THIS FILLS MFMORY WITH GIVEN DATA
sUSED CHIFFLY FOF HEADER INFORVATION

sCALL IS
]

JSP

RA,88FLNEAD

tFILL HEADER

0189




MRINNEC el 1«DFRPVeP

DERPVA, P11

71756
1787
7780
7789
176N
7761
717162
ALY
7764
71768
77684
1767
7760
7769
7190
7771
71772
773
77174
7718
77176
"M
7778
71779
1762
77194
TIR2
7783
TTIR4
T7us8
T1R6
TIRY?
1789
7789
7790
7791
717192
7791%
7794
1798
1796
1797
7798
7799
T80
TRAY
1842
12¢3
TRA4
TRAS
71806
1807
7808
TRA9
7810
TR11

27704
27704
N2770n
227712
f27712

f27714
27716
A277124
27722
27724
27726

277130
027713
f27732
92277134
#2771
027742
0271742
P27744
N27746
N2775A
27782
927754
P277%6
027760

MACYIY 27(73D)
SUBPOUTINFS

"1P146
A1N246
a12:31
12302

h12421
U 12 XAk ]
U REL
A124507
A12601
CrA24D

A10146
210246
81e34ée
A127301
812002
f12003
f1a321
"eS53102
ArI TS
A1260)
"12602
f126m
fPO200

1€aFFRe?d 16222 PAGY 147

H Lo¢

H AN

H xn1

s X2

H

H

H

FLRFADY
vy RY1,=(5P)
MNy k2,=(8P)
MOy (PRA)Ye, P
1 121", (kMY e,P?
tNOW FILL DATA

18: woy IRA)e, (P11
DEC R?
UNF 18
oy (SPYe,P?
MOV (SP)e, R
RTS R

$THIS CLFARS ANY BLOCK CF MFMOR
tFILLING [T WITH ANY DATA
sCALL IS

H JSw PA,20CLAREA

H F tFROM

? N sNUMREY
H D IPATA

]

tR] WILL HAVE STARTING AD[LRESS
1R2 WITL HAVE NUVRFR OF WORDS
3R3 WILL HAVE DATA

CLARFEA?
MOV P2,=(S5P)
MOV PRI, =(SP)
Moy (KO)e,R1
MOV (PP)eo,R2
MOV (RA)e,R)
18: Ny PI,(R1)e
DF.C R?
BRNE 18
OV (SPY+, R}
MOV (SP)e,R2
MOv (SP)e+,R1Y
PTS HA

1LOCATINN WHFPE SAVED
tNUYAFR 5F WORDS

;DATa RFPFATFD XN TIMFS
tDATA RFPFATHFY YN TIMFS

$ePISH By ON STACK

13PNSK P2 ON STACK

P31 HAS ADCRESRS OF WHFPF TO EAVE
$F2 HAS NUMAFU OF #0RDS

1 SAVE OATA

tDECREMFNT COUNT
tRARANCH IF INCOMPIETF
3 sPOP STACK INYTA R
tIPOP STACK INTH R{

Y.

OF WORDS
TO By FILLFD

oF BLOCK TO *& FILLED

ssPVISH RY O STACKX
tPUSH RZ ON STACK
13PISH K3 ON STACK
sFROM

§NUMBER

tPATH

t¥OVE DATA

1COUNT

1tRRANCH IF NOT COMPL. TE
cgPOP STACK I¥TN R
13P0OP STACK INTO R2

1 PCP STACK INTH R{
tRETURN TO MAIN PROGRAM

SFY #1790




117
7813
TR14
1815
1816
17
1818
7819
1820
7021
1822
1823
7024
7828
7826
1827
7028
20
IR0
7431
7832
7833

NFRPVR P

#27762
27762
f27764
A27766
#2777e
02717172
0827776
AlINMO?
PIA0A4
fI0ANG

MAINDEC=11=NDERPV-R

MACY11

SUBROUTINES

10146
010245
12001
012002
162701
P10A261
912602
f12601
f00200

PP2164
f8N4476

27(732)

. - e A

1R=FERT76 16:22 FAGE 143

tTHIS TS A SURROUTINE TO FILL SAVED RFGTSTFR LOCATINN
twITH GIVEN VALNE

sCALL IS
] JSR RO, NsFILLRF
$ RHXX IRFGISTFR MANF
] n 1PATA
FILLRF:
wny Pt1,=(3P) tsPUSH R{ ON STACK
MOV R2,=(SP) t1FUSH R2 ON STACK
MY (R@Ye, R t ADDRESS OF ADDRESS OF REGISTER
noy (R®) e, R2 tDATA
SUR tRHNWC, Ry sOFSET
wov R2,SAVFRE(RY) sNDATA IS MOVED IN
MoV (SPYe,R2 11POP STAMK INTO R2
wov (SPYe, R psPOF STACY INTO Ri
PTS RO JRETURN TO MAIN PROGRAM

SFQ /M1 71



MAIKRDFC~=11NFFRPV=R MACY1I1 27(712) 11R-FFReT6 16:27? PLAGF 144 SEQ 7172
PERPVR, P11 SURROUTINES

79134 :THIS SURROUTINF SFTS UP FOR SFARCH

7438 tCAIY 1S

7236 ] JSP PP, 898SRCH

7237 H o tCYLINDER

TR 3R t AYTF S tSECTOR

7R39 t .RYTE T s TRACK

71646

7841 A3IrA1 1201 152172 SRCH?: MOV (RP)e,RRHCA tSFT DESIRED CYLINDER ANDRFSS

TR42 A3/ 14 012077 152156 MOV (RPYe+,RRHNST +SET DESIPFD SFCTNR/TRACK ADDRESS

704 A3002¢ A13777 @@A2122 152144 MOV PSSERCH,MRHCS1 :GET PEADY FOR SFARCH

71844 . tWITH 30 IN RHCSH

TR&ES AIR026 V00200 RTS RO

T1R46

1847

R Y

7849

78%0

TA%1

7982

TR%3 §THIS SURROUTTINF SETS UP FOR SEEK COMWANDS

i LY} 1CALL IS

7RSS H JSR PO, BeSEFKCY

1886 H (o sCYLINDER

7887 }

7458

71859 0GRV A12077 152154 SFFKCY: MOV (R®)¢,ARHCA $SET DESIRED CZYLINDER ADDRESS

7860 034034 013777 0023428 152110 MOV ASSEECOM,PRHCS]Y MOV 4 INTO RHCSH

7861 Q300472 O4M0200 RTS RO sRETURN TO MAIN PROGRAM



MAINDEC=1 | «=DERPV=H
DERPVR . P11

7862
7063
7064
786S
TR66
7867
TRE8
78¢9
TR74
78071
7872
7R7)
7074
78758
7876
AND
TRY8
7079
1R
7881

flones
23000
A3IAASH

Aloa6n
A3NP64
a3nere
Al00T4

030102
flo104
R AR
AlIn112

#52017
2137177
APO200

#13701
a13r02
ot370)
n13704

912712
"13732
P05011
900207

MACY1Y 27(732)
SUBROUTINES

192132
002347

002172
202170
f02214
002174

or004P
fre6R2

152114

18=FFR=76

tTHIS SURRQUTINF SFTS UP FOR OFFSFT COMMANDS

tCALL IS

? JSR

] 0

OFSFT; RIS
wov
RTS

CLDISK: MOV
MOV
MOV
MOV

MOV
oV
CLR
RTS

PAGF (4%

PA,A80FSFT

tMICRO INCHES OFSET

(RA)e,MPHOF
O OF SFTY(C , ARNC K]
Re

@SRHCSY,
BORHCS2,
@S RHDSY,
MERHFRY,

sCLPR, PR?
@B8INTT,BR?
1 1.8

PC

§SET OFSFY REGISTER
$MOV1A4 INTO RHCSIH
tRETURN TO MAIN PROGRAM

R1
R2
R)
R4

s R
1P2
1R}
tRe

wILL RE CONTROI AND STATUSH
AILL BEF CONTROL AND STATUS2
WILL RE DISK STATUS REGISTER{Q
WILL BE ERPOR RFGISTFR of

1CLFAR ALL REG,
sREINSTATF UNIT NO,
1CLEAP FUNCTION BITS

SEQ #1173



o e 2

MAINDEC=11=NFRPVeR
DFRPVR P11

7882
TRQY
18864
TIR8%
7R86
7887
789RA
1889
1890
71891
1092
76493
T894
TR9S
1896
7897
7R98
7899
1900
719014
7902
79013
7904
7908
1906
7907
7908
79909
7910
7911
7912
79113
7914
79158
7916
71917
7918

30114

f3IP116
030122
30130
2301132
6301136
CELAR Y
PIN144
f301%2
*30154
A3P1S6
30162

"30166
fln170
230174

230176
*3n2a82
03P206
flo21e
~30214

”3I0216

LT T

11637
162737
#11348
952716
on0 406
211637
162737
11346
11146
042716
722726

fn140)
f11137
174462

f42716
022726
an1 403
1337
104061

"A0207

MACY1Y 27(732)
SUBROUTINES

a¥r114
Arenel

err100
f30114
neore4

173%77
004200

on]1122

102000
o18700

fP1122

CEIARN

L ELIRY

1R=FFR=T76 16122 PAGE 146

$THIS CHFCXS NPFVICF AVAILARLE (DPVA) AND PFADY (RPY) IN RHCSI

tAND CHECKS MFDIUY ON LINE (MOL), DFVICF PRESFNT (DPR), DEVICF READY (DRY) IN PRHDS]

PCJISRS

CHECK:

CHECKT:

CHECKRC:

3s:

78:

) +PC OF JSR

oy (SP),88PCJISP tSAVE PC NF JSPe+d

suUB 84,0¢PCISR 1GET PC OF JSR

Moy QAR3,=(SP) $GET RHDS])

BIS 0VV, (SP) $DONT CHECK VV BIT

BR CHECKC 1 GOTO COMMON CHECK ROUNTINF

MOV (SP),08PCJISR 1SAVE PC OF JSRes

SUB 84,08PCJSR $GET PC OF JSR

MOV PRI, = (&P) $GFT RHDSL & NO vV CHFCX AT 3s

“oy AR1,={(SP) 1GET €81

KIC 21738%77,(8SP) tCLEAR UNWANTED BITS

Cup SDVALIRDY, (SP)e tRHCSY SHOULD WAVE DEVICE AVATLABLE
tAND BE READY

BEQ s tBRANCH IF GOOD

MOV ORt,888RDADR tMAD DATA REGISTFR (PHCS1)

EPPOR 62 tPHCSY DID NOT MAVE DEVICF
tAVAILARLE RIGHT AT THE START
tALL OTHFR BITS SHOULD RE o

RIC SATA!LRAT, (SP) tCLEAR UNWANTFD BITS

cwp OMOLIDPRIDRYJVV,(SP)¢sRHDSE SHOULD HAVE THFSE SET

RFQ 7 tBRANCH IF GOOD

mov ORI, 888RDADR tAAD DATA IN REGISTER (RHDS1)

ERROR 61 tRHNS] HAS SOME BITS OTMER
tTHAN MOL, DRY, DPR,VV SET
tALL OTHER RITS SHONLN RE O

RTS pPC tRETURN TO TFST NO,

e R A SR

SEQ *174



MAINDFC=11=DERPV-R

DFRPVA, P11

7919
7920
1921
7922
7923
7924
7928
7926
7927
7928
7929
T79%0
7931
1932
793)
7934
71913%
7936
79137
793R
7939
7940
7941
7942
79413
7944
1948
71946
7947
7948
7949
798¢
7981
7952
7983
7084
79%8%
79%6
71987
ALY
79%9
7960
7961
71962
79613
71964
796S
7966
7947
7968
7949
71974
1971
7072
79713
7974

PIAZ220
A3A220
30222
f3V224
2310226
f302¥n
0393232
fIn234
f30236
fl10240
nIR242
PIN244
330246
03M2%A

#3I0292
?302%6
A3IP264
AIR272
LETRT 1

10146
A10246
10346
A12v01
012202
12003
913122
#0539
f911317%
#1260
12602
212621
fer200

(TLY N
17737
217737
#117137
nanpe2

MACY1It 27(732)
CUBROUTINES

191754
151754
181736
151732

wiedln
presse
PA4546

18<FFR=784 16:2?

PAGE 147

tTHIR IS A SURROUTINE TA SAVF RFGTSTFRS
$TIN THE REGISTER TABLFE TN ANY LNCATION
t THE CALl I8

$.JSR
F
T
N

- we oo

SAVFPR:
oy
vOv
oy
MOV
uov
MOV

18: MOV
DFC
BNE
»ov
MoV
MOy
RTS

RA,B8SAVER
1FROY
1TO

sNUMRER OF WORDS SAVED
sF MUST ALWAYS RF RHCS1
31T MUST ALWAYS AF SAVRF

Fl,=(SP)
R2,=(SP)
P, =(SP)
(RA)e, Rt
(RAYe,R2
(90’0",
B(P1)e,(R?2)e
LR}

18
(SPYe,R)
(SP)Ye,R?
(SP)+,R1
]

1sP'SH RL ON STACYK
1sPUSH R2 OW STACK
11PUSH RY ON STACK
1FPOM

1TO

NUMBFR

,3AVF RFGISTER CONTFNTS
tCOUNT

sBRPANCH IF NOT DONE
1sPOP STACK INTN R)
$1POP STACK INTO R?
13PNP STACK INTO R}

JWHEN AN FVFNT 1S TO RE TIMFD THE RPA4 VECTORS TO ®TIMF "
tPRIORITY OF PRNOCESS OR IS 4
sPRIORITY OF TRAPS MUST BF 6

tPRIORITY OF RP®4 INTFRRUPTS 1S

TIMF1t CLR
MOV
TIMF2: MOV
Moy
RTI

SPCLCSR

’

:STOP THE CLOCK

@PCLCTR,AOWAITITM sGFT TIME ON CLOCK

SRHCC,MFINACC
ORHLA,GeFINALA

tGET CURRENT CYLINDER
tGET LOOK ANEAD
tRFTURN TO WAIT P OR WAIT.T

$THIS IS A WAIT LNOP WHEN AN EVENT IS TN BE TIMED

$THE CALL I8

SEQ ~178




MAINDFCe11=DERPVeR
NFREOVR P11

71978
7974
79717
7078
797¢
798¢
7981
7982
7983
7904
7988
7986
7987
7988
7989
799¢
79914
7992
7993
7994
709§
7996
7997
7998
7999
000
feot
Are2
sPe)
0004
Lo )
RA26
/a7
aneR
209
anLe
LY
8412
ARt
LR
8a1S
8216
a1y
219
8019
er2e
821
8422
6”213
8224
8025
0r26
827
0029
RP29
srle

730382
323104
A3INING
AINItA
n3IN3IL2
”30316
"30322
f3e3l3e
30332
#30334
AL BRI
PIB3I40
/10344
fiA3se
f3IN3186
flede2
030366
faINYIo
f30372

30376
fIALM2
flP410
fice12
fl041 4
flaelé
"30422
fle4d0
nloed2
30434
BRI R]Y
G LR
frIAAS2
9310454
s304S6
Ale460

30462

AlR464
030472

MACY11 27(737)

SUBROUTINES
POORAP

LT

f00AR0

ANPI0A

ANSA3T 03I031P
e0%v77 151712
"12777 o002}
010046

P1O146

P10246

210346

016608 020010
019037 e303P2
162737 00AN02
813037 030304
912037 0130306
012401

012002

010066 oOOF1M
013783 e@30%3%¢0
33777 A3IAIPG
#o102%

975301

#1372

13703 030880
033777 03IP3Ife
AR1019%

féS30)

#pr1372

217737 177642
32777 eo0cel100
fa14A2

124001

no2427

104002

2P242S

A17737 177614
#0327717 @a0n100

151702

elele2

177674

177654

001126
151520

ef1126
151472

{Re«FER=T

@ o8 °8 e o oo

tR{=WILL
tR2=-wWIl1
stMINTMUM
tFOR THF

WAITPC:
WAITPE:
WATTRT:

WAITTVS
WAIT,P?

ri X

3s:

6 16222 PAGF 144 SEQ *176
WAT
A tARSOLUTF R¥VGISTFR ADDRFSS
R tRIT WAITFD FOP
TA s TIVE ALLOWEFD GIVFN IN (@ VIZPOSEFT
TO t TOLFRANCE PLUS/MINNS IN 18 MICROSEC
HAVF TIMF ALLOWFD IN 18 MICRO SFCONDS
HAVE TOLFRANCFE PLUS/MINUS IN {@ MICRO SFCONDS
TIMF THAT CAN RF MEASURFD TS AROUT 12 MICeN SECONDS
SLOWFST PRMACFSSOPR
0 tWAT PC
"] twWAIT ON RFGISTER ADDPESS
o JWAIT ON BIT
"] sWAITFD TIME
CLR SsWAITTV tCLFAR WAITFD TIME
CLRr SPCLAUF 3CIEAP COUNT SET RUFFER
MOVY $GOIBIT4,0PCLCSR 3COUNT UP, 17@ KHZ, START CLOCX
MoV RA,=(SP) $:PUSH RO ON STACK
MOv Rt,=(SP) $3PUSH R1 ON STACK
Moy R?2,=(SP) s3PUSH R2 ON STACK
MOV RI,=(SP) sPUSH P3 ON STACK
MOy 1A(SP),RP 1R® HAS ADDRESS 0OF NEXT LOCATION
MOy RA,PeMAITPC sNOW WAITPC HAS WAT PC ¢ 2
sSUB 02,08dAITPC tMAT PC IS IN WAITPC
MY B(RA)S,APWAITRF 3WAIT ON REGISTER ADDRESS
MOV (PA)e,PeWAITBT WAIT ON RIT
MOV (R2Ye, R $R1 HAS TIME IN 16 MSFC
MOy (R@)e,R2 1R2 HAS TOLERANCE IN 10 MSEC
MOy RO, 10(8P) $RFSTORFE RETURN ON STACK
1 THIS SECTION WAITS FOR BIT, THROUGHM TWO COUNT DOWNS
Moy RSsTIMCNT,R) tRY IS A TEMPORARY COUNTER
RIT BONAITHT,QWAITRF 1S PEQUIRFD BIT THERFE
ANE 48 $RRANCH IF YES
DEC Rl $COUNT IF REQUIRED BIT NOT THERE
RNE is
MOY @eTIMCNT,R) s TEMPORARY COUNTER
RIT GOWAITRT,SWAITPF IS REQUIRFD BIT THERF
BNE 43 tBRANCH 1IF YES
DFC R} tCOUNT IF REQUIREM™ AIT NOT THERF
BNE 28
MOV OWAITRE, a8 sRDDAT REGISTER CONTENTS FOR TYPEOUT
RTT S1E,8RPHCSY s0ID ANY INTERRUPT OCCUP
REQ s 1BRANCH IF YES
FRROR 1 tRPA4 DID NOT INTERRUPT
BR 78 sour
ERROP 2 tRPA4 INTFRRUPTED BUT WAITED
$ON BIT DID NOT OCCUR
sFVEN AFTER TWO COUNT DONNS
sFROM 177777 TO @
LY ) 78 sOuT
§NOR TIME AND TOLERANCF wILL RF CHECKED
MOV AWAITRE,B88RNDAT 3RFGISTER CONTENTS FOR TYPEOUT
BIT ¢1E,PRHCS] sNID ANY INTERRUPT OCCUR
_ mtliim———




MAINDFCe11=DEPPV-R
NFRPVR, P11

Ar3
83?2
LIGE R ]
ANl
CREL]
RAYG
Re¢37
83N
gn3e
RN 4
8241
42
eC4)
30*41%
84S
RA46
f0O47
8 A48
849
8ASO
P AS Y
¥2%2
8153
IS4
ROSS
B256
80S7
LIS
8259
RAGA
081
80?2
80613
8764
V658
0066
8067
0060
8469
8n7e
en7y
™72
807)
9074
1 [Lh A
e27%e¢
9479
ave
8079
L L]
N8
ern2
LI B ]
L) )]
L 1
LI 19

PN S

iR T 1
LR AT V]

*f3Insad
fIAS06
A3INS10

nINS1 4
nloeste

#30520

"30822
803109524
310526

~310532
"3RS 34

#3185136
232536
*3es4o
030542
030544
AIAS 46

flosse

n30%5%2
f305S2
(21 11Y]
Al0SS6
fleseé2
10566
#0574
PIRGHO
AIR604
fl0606

AnL1402
104003

APrO4L e
160201
a237019

1A3202
104004

nPR4A6

h"60202
060201
n221137

143001
1904004

?12643
912602
f12601
912609
oc0nn2

1777177

f1A046
f10346
016600
18937
162737
e13037
012037
f22020
P1O066

MACY1Y 27(732)
SUBROUTINFS

"R ERE

LALED N

fA0PR4
30302
000002
#30304
30306

?30302

1R-FEBR=T6

S5¢:

683

781

RFQ
FRROR

BR
SR
cvp

RHIS
ERROR

AR

AND
ADD
Cup

RHIS
ERROR

Mov
MOV
MOy
MOV
RTI

16129

FAGF 149

7s
R?2,P1
RIRATTTM, R

L
4

7s

R2,R2
P2,R1
PI,RaWAITTM

78
4

(SP)+, R
(SP)e,R2
(SP)e,R1
(SP\O.PO

tBRANCH IF YFS

t INTERPRUPT DID NOT NOCCUR EVEM
tAFTEP ~WF BNF AND ONF MOV
tOF THF WAITED ON BIT SFTTING
sOUT

$R1 NOW HAS LOwFR LIMIT OF TIVE
sFOP GOOD RFSULTS, WAITTM™
tMUST KE GREATFR OR FQUAL

s TOFI]

tAKRANCH IF GOND

¢RIT DID OCCUR RANT TIVE

$ TAKEN IS BFLOW LOWER LIMIT
1OUT

tNOUBLE TOLFRANCE

tR1 NOW MHAS UPPER LIMIT OF TIVE
sFOR GOOD RESULTS, WAITTM

sMUST AF LESS OR EQUAL TO R}
tBRANCH IF GOOD

$RIT DIND OCCUR RUT TIME TAKFN
11S AROVE UPPER LIMIT

$3POP STACK INTO R)
13 POP STACK INTO R2
1 POP STACK INTO R}
13POP STACK INTO RO
$sRETURN T0O MAIN TEST

;THIS 1S A WAIT LOOP WHEN NO P=CLOCK IS AVAILABLF
sNO TIMING IS DONE

sCALL 1S

H
H
]
H

TIMCNT: 177777

WATIT,.TS

WAT
A

R
TA
™0

MOV
Mov
Mov
Ny
SUB
MOy
MOV
Cwp
MOV

tARSOLUTF RFGISTFR ADPRESS

tRIT WAITE) FOR

tTIME=NOT USED KHERE
tTIME=-NOT USED HERE
t1P3=18 A TFMPORARY COUNTFR

RA,=(SP)
PV, =(SP)
4(SP), RO
RA,BEWAITPC
$2,08WATTPC

S{(RO)+,AIWAITRE
(ROA)e,0sWAITBYT

(RP)e,(FPM) e
RO, 4(SP)

tCOUNT FOR WAIT LOOP

$13PUSH PP ON STACK
13PUSH R)Y ON STACK

tR@ HAS ADDRESS OF NFXT LOCATION

IWAT PC ¢2 1S IN WAITPC
SWAT PC IS IN WAITPC

tWAIT ON REGISTFP AODODRESS
sWAIT ON BIT

tOUMP NEXT TWO WORDS=TA, TO
tRESTORE RETURN ON STACK

1 THIS HAS THE TWO COUNT DOWNS FROM 177777

SE0 P17



MAINDFC=11=DERPVeB MACY1Y 27(732) 1f=FFReT76 16:22 PAGE 159 SEQ A178
DFRPVR P11} SUBROUTINES

P87 M3IN612 13703 @3ASSO MOy OITIMCNT,R) tP3 HAS TFMPORAPY CNHINT

0PR0 PIP616 OIIVTT A3@3P6 17746° 1S RIT QSWAITAT,AWAITPF ;1S PEQUIRED RIT THFRF

ACRY 0IR624 901925 BNE 48 tRRANCH IF YES

AR9P 030626 00S3IN) DEC R} sCOUNT IF RFQUIRFD RIT NOT THFRE
8091 MAIN6I* 00A1372 BYE 13

0'92 PIA6I2 013703 MIBSSO MOV OSsTIMCNT,R) 1 SECOMD COUXT DOWM FROM 177777
RA9Y AIA6I6 MIITTTY RIBIGAR 177440 28 RIT @SWATTBT,OWAITRF IS PFQUIRFD BIT THERE

894 0IPGEE AMIALS BNE 4 tBPANCH IF YES

8A9S AIP646 PASINY DEC R sCOUNT YF REQUIRED BIT NONOT THERE
8096 PIN6SY POA1372 RNE 23

8797 @306%2 @A17737 177426 OP1126 MOV SWAITRE,Re8¢BNDAT RFGISTFR CONTENTS FOP TYPFOUT
8P98 MIP66P B32777 PRI 151304 BIT sTE,MANCSY tDIN ANY INTERRUPT OCCUPR

8499 PIAGEE6 APLAA2 RFO s sARANCH IF YES

01100 0PIAGTA  |P4PO) ERROR 1 tRPA4 OTD NOT INTERPUPT

LEED | tBIT CID wOT OCCUR

80102 ©IN672 PAPO4L4 AR Ss 10UT

8103 @3IR674 104002 is: FRROR 2 $RPA4 INTERRUPTFD BUT

RIP4 $AdATTED ON BRIT DID NOT OCCUP
8108 sTVEN AFTER TNO COUNT DOWNS
A126 sPROM 177777 TO @

197 030676 PAGE12 RP Ss sOUT

S10N

8179 $RIT DIN SFT SO CHFCK IF INTERRUPT OCCURFO

8116 PlATAG ALI010 48: MoV (), (A) JALLOW TIME FNAR INTFRRUPT

111 234702 AI2777 00R100 151262 BIT 81F,aRPHCSIH sOIN ANY INTERRUPT OCCUR

8112 @3¥A710 AO140S REQ Ss $BRANCH IF YES

8113 M38712 MA17737 177366 AR1126 MOV OWAITRE,008RDDAT sRFGYSTER CONTFNTS FOP TYPFOUT
8114 030720 104000 FRROR 3 :INTERRUPT DID NOT OCCUR

8118 sFVFN AFTER ONE RNE OF

8116 s THF WAITED ON BIT OCCURING
8117 838722 AMN400 RR Ss souT

118 PIPT24 582

0119 AIAT24 P1260) MNy (SP)e,RY $3POP STACK INTO R}

0120 PI8726 812600 mov (SP)+,RO $sPOP STACK INTN RD

S121 632734 EPAOM2 RTI $RETURN TO MATIN TEST




MAINDEC=13«NDERPVeR
NERPVR, P11

8122
R123
8124
R128
A126
R127
8128
#1209
9132
LARD
8132
LARY
1134
0118
#1136
81137
R138
8139
8142
R141
9142
8143
8144
P148
8146
8147
R148
8149
R154
8151
R152
8153
8153
8155
R1S6
8157
8158
8159
a160
2161
8162
8163
R164
R165
8166
8167
816R
R169
A17e
8171
8172
8173
8174
817%
8176
8177

387132
AIAT Y2
"3IN734
M7 le
fINT40
fAINT42
30746
330780
"3INTS2
n3A756
AIPT6n
f30764
"3INT66
fINTT70
ninrr2
AMINTT4

30776
#38776
a3l1000
*31002
231004
A31006
331010
¢31012
a31014

031216
31020
331022
A31024
*31026
*3103e
331032
f31034

MACYTY

SUBROUTINES

CAR AN L
AIN246
12001
#12¢02
162741
0as720
001403
#2061
f00422
P42461
no51302
f21367
012642
f12601
fPa20A

A1A146
P1P246
PLIAI4E
N10446
212001
f12002
f12001
"12004

f1e321
A"6N40)
ons53A2
fR1374
012604
#1260}
912602
P12691

Ar2164

0ned74

P%4476

27(713

1ReFFRaY

6

PAGF 191

tTHIS CHANGFS FFGISTFR SAVFD VALUF

tPFGISTFR TN RF CHANGFD

tNUVBFR OF RITS TN AF CHANGFD
sNE4d VALUE OF BARIT MUST RE @ OR1
1POSITION OF RIT TO RE CHANGED

$NEW AND P WILL RF REFPFATED N NUMAFP OF TIMFS

tCAIL IS

H JSP P ,387HRF(C

H P

] N

3 NEWw

3 4

CHRFG?
MNYy Rl,=(SP)
MOV R2,=(SP)
MOV (P) e, R
MOV (RO)Ye,R?
SuUB SRHWC , R

18 TST (PA)e
RFQ 23
RIS
RR 3t

28 RIC

Is: DFC r2
BNE is
Moy (SP)+,R2
MOV (SP)+, PRI
RTS RP

$THIS FILLS

sCALL IS

H JSR RA,PFILL

H F

H N

H S

: 1

FILL:
MOV R1,=-(SP)
Moy R2,-(SP)
vov R, =({SP)
MOV R4,=(SP)
MOV (RA)Y¢, R
vYov (RAYe,R2
MOV (RAYe,R3
MOy (R@)e,R4
sNOW DATA wILL BE

18 Moy RI,(R1)e
ADD R4,R)
DEC R2
BNE 18
Ny {SP)+,R4
Mmov (SP)+,R)
MOV (SP)Y+,R2
MOV (SP)+,RI1

(R®)Ye,SAVFRE(RY1)

(R@)e,SAVERE(RY)

11PUISH Ry O STACK

$IPUSH R2 ON STACK

tR1 HAS ADDRESS OF ADDRESS OF RFGISTER
tR2 HAS NUMBER OF CHANGES

tR1 HAS OFSET OF REOUTIRED REGISTEFR
1IS A RIC OR A RIS TO BE DOME
sBRANCH IF A RIC IS RFQUIPED

tSFT RFQUIRED RIT

$BRANCH TO DECREMENT COUNT

tCLEAR REQUIRED RIT

sDECREMFNT NUMBER OF CHANGES
tBRANCH 1F NOT COMPLETE

s sPOP STACK INTOH P2

1sPOP STACK INTO R}

tRETURN TO MAIN PROGRAM

A BLOCK »ITH INCRFMENTAL DATA

sPROM

tNUVMRFR OF WORDS
tSTARTING VALUE OF DATA
s INCRFMENT DATA BY

11PUSH RY ON STACK
$1PUSH R2 ON STACK

13PUSH R3 ON STACK

1 1PUSH R4 ON STACK

tR1 HAS ADDRESS WHERE DATA IS T0H GO
sR2 HAS NUMBER OF WORDS TO RE FILLED
$STARTING VALUE OF DATA

tR4 HAS INCREMVENT

sFILL DATA

tGET NEXT VALUE OF DATA
sDECREMENT COUNT
$BRANCH IF ALL NOT DONE
13POP STACK INTO R4
t1POP STACK INTO R}
$1POP STACK INTO R2
$1POP STACK INTO Ri

SEQ A179



MAINDHC=11=NERPYVR
DFRDVH P11}

R17R
R179
RIRY
LARD|
R1R?
LRLLE )
LALR
81RS
6196
BIRY7
RtRA
e189
8192
Ri9Y
8192
8193
R194
CAR L)
8196
8197
8198
8199
82¢0
0241
8202
0223
8204
8208
8206
8207
8208
80209
210
0211
8212
82113
8214
8215
8216
8217
0218
8219
8220
8221
8222
8223
8224
8225
9226
8227
8228
0229
8232
A231
8232
8233

31036

nl1040
CERLE T
31042
231044
f31046
f31050
A310S52
31054
31056
31060
031062

31064
31070
f31076

#31102
#31106
e31110
31112
031116
31122
231130

231132
231134
a31140
a31144
031150
231182
031194

f31186
#311%6
31160
*31162
231164

AMA209

710146
010246
210346
0446
010546
A12001
212002
712003
n12004
011000

8047137
113737
212709

062703
"22122
001420
214137
014237
216537
04714

#22122
213746
742716
f22726
0n1402
#05303
001352

#12608
f12604
212603
012602

MACY1Y 27(712)
SUBROUTINES

831764
04523
1777176

000Mn2

001124
001126
0r2164

177570
177177
fRO200

902267

LI L

9 ﬂ-FﬁF-’ﬂ

RTS

PAGF 1582

1PFTHUPN TO MAIN PROGRAMV

$THES 1S A SUHROUTINE TO COVPAPRF REGISTFRS
$GOOD DATA IS ALPEARY SAVED IMN
¢t TFST DATA IS IN THF REGISTFRS

sCATL IS

L]

- e 8

JSP

SAVERE
RHCS])

”.
RG

R2,88COMRFG

JON RETURN WITH FPROR °“SGDDAT’
$ “RFGADR’® HAS RFGISTFR ADDRFSS

COMPEG!

28

is:

MOV
uov
MoV
MOV
lo] ]
mov
MOV
MoV
MoV
MOV

Pl,=(8P)
R2,=(SP)
F¥,=(SP)
R4,-(SP)
PS.-(SP)
(R&A)Ye, R}
(R@)e,R2
(RA)e,R)
(RAYe+,RE
(RA), RO

tNOW SAVE RFGISTFRS

JSR

MOVR

wov

1NOW COMPARFS WILL MADE

ADD
cve
BFOQ
MoV
MOV
MOV
JSR

Cmp
MOV
BIC
cmp
BF O
DEC
BNF

MoV
MOV
MOV
MOV

PC,08PUTREG

*SAVERE *

:GOND DATA

tADDRFSS OF ADDRESS TEST DATA
sRETURN FOR FRROP

¢tRETURN FOP GOOD COMPARISON

HAS GOND DATA, °¢BDDAT® HAS BAD DATA

13 PUUSH RL ON STACK

1PUSH R2 ON STACK

13 PUSH R3 ON STACK

tIPUSH R4 ON STACK

t1PUSH RS ON STACK

sR1 HAS ADDRESS OF GOOD DATA

tR2 HAS ADDRESS OF ADDRESS OF TEST DATA
$R3 HAS NUMRER OF WORDS

tR4 HAS RETURN FOP ERROR

tR® MAS KRETURN ON NO ERRPR

1SAVE REGISTERS

NOSAVERF+2%,00A8¢1 1 MAKE UPPFR BYTE OF RHAS SAME

8=2,0PR%

sPRESET RS TO =2

82,RS t INCREMENT TO INDEX

(R1)e,(R?)¢ sCOMPARF REGISTER CONTENTS

28 $ARANCH IF GOND

*(R1),088GDDAT ;SAVE GOOD DATA

«(R?2),088BDDAT s SAVE BAD DATA

RHWC (RS), @8REGADR 1 SAVE ADORESS OF FAILING PEGISTER
PC, 8R4 tRETURN TO VAIN PROGRAM

(R1)e,(R2)¢
PESWR,=(SP)
s"Céoaa, (SP)
eSWAT,(8P)e
s
R3
18

(SP)+,RS
(SP)+, R4
(SP)+,R)
(SP)+,R2

$TO PRINT ERROR

tUNDO «(R1) AND «(PR2) FOR ERRORS
3GET SWITCH SETTING

s KEEP ONLY SWITCH 7 AND 8

sIS 7 SET AND 6 DOWN

$BRANCH OUT IF YES

$ARE ALL COMPARES DONE

$BRANCH IF NOT COMPLETE

tIPOP STACK INTO RS
11POP STACK INTO R4
:3POP STACK INTO R3
t3POP STACK INTO R2

SEQ o100



MAINDEC=11=DFRPV=B

DEPPVR P11

8234
8238
82136

f"I1166
"31172
"w3i1172

MACY11 27(732)
SUBROUTINFS

A12601
peA200
Aenoee

jR=FFR=76 1622

4

wov
RTS
+n0PD

PAGE 143

(SPYe, Rt
RO
e

11 POP STACK INTN Ry
sRFTURAN TO MAIN PROGRAM
¢t TEMP STORAGE

SEQ M0




MAINDEC=11=NFRPV=8
DFRPVA P11}

8237
R23R
8239
82140
n241
2472
243
R244%
#2455
B246
9247
R24%9
8219
A280
8251
82%2
f2%)3
B254
8255
8754
R2%7
R2SK
82959
8260
8261
8262
80263
8264
9265
0266
82067
f268
8269
8270
8271
0272
8273
8274
8278
A276
82717
8278
80279
N280
8281
82R2
87263
8204
82868
8296
R2e7
a2en
a2m9
0290
€29}
8292

n3It174
A3t17e
n3t176
831202
LERRAN
31214

f31260
231260
31264
31266
"31272

231324
231324
#a313)0
31332
A31336
31342

731424
31424
A31430

31472
"31472
231476

AI1S6e
31969
31566
*31572
31976
fI16M2

feooer

fA3087
"2
104400
00421

813746
104402
104409
00414

813746
104402
1044¢Ca
184400
fA04IN

1Rr4400
fOR420

1064440
P00432

104416
n62716
8126137
104400
00417

MACY11 27(7132)
SUBROUTINES

146574
1777177
031216

004470

#31274

erti1te

n1219
f31344

231432

CRART L

aRRAN2
1106
1604

034666

1R=FFReTh 16:22 PAGE 154§ SEQ M1R2

+HERF 1S A DETATLED EXYPLAINATION OF HOW THE LOOP ON EPRNAR WNRKS,
$ON HITTING AN FPROP IF THE LNOP ON ERROP SWITCH IS SFT, THF
tPROGRAY GOFS RACK - USUALLY AACK TO THF REGINNING OF THWF TEST,

§WHEN THIS OPFRATOR SELFCTABLF SCOPE 100OP IS USFD THEN THF POINT

1 THE PROGRAM GOFS RACK TO CAN BE THANGED,

$ THE RESTRICTIONS TN THF POTINT WHERF THF PROGRAM CAN GO ARF: -

39, IT “UST RE WITHIN THE TEST UNDFR CONSIPERATION

12, LONP ON FRROP SWITCH MUST AFE SHT

313, THE FRROR MUST OCCiIIR WITHIN THF TFST UNDER CONSIDERATION

$IF THE FRROR DOES NOT OCCUP wITHIN THE TEST !UNDER CONSIDFRATION

$ THE PROGRAM WILL RFVERT TD NORMAL OPFRATION, MHOWEVER, IF LOOP ON
$TEST SWITCH 1S SFT AND THIS OPFRATOR SELECTAALE STCNPE 100P IS USED
§ THFN THE PROGRAM WILL LOOP BACKX TO THE SELFCTED POINT WHEN IT
$COMES TO THE FND OF THE TEST UNDFR CONSIDERATION,

H
JAFTER LOOPING FOP SOVME TIME IF THE LOOP SWITCH 1S PUT DOWN THEN
$NORMAL OPFRATINM WILL CONTINUE,

TESTAD: © sFIRST ADDRFSS OF TFST
OPERSFL:

CLR PS tMAXE PROCESSOR STATUS ZERO

MoV 8=1,80PRITEM sCLFAR PREVIOUS ITEM NUMBER

TYPF sotd 11 TYPE ASCIZ STRING

AR 648 13GFT OVER THE ASClZ

11 .ASC12 €15><€12>/THE PROGRAM WAS IN TEST NUMRER /
648

MOV OSTSTNM,=(SP) 1GET READY T0O TYPE TFST

TYPOC 1NIMBFR

TYPF retd t1TYPF ASCIZ STRING

RR 658 11GET OVER THFE ASC1?

1t . ASCI2 €15>¢12>/THE LOOP BACK PC wWAS /
658¢

MOV APSLPERR,«(SP) $GET PEADY TO TYPE LOOP BACK pC

TYPOC

TYPE + SCRLF

TYPE ! 131TYPE ASCIZ STRING

BR 668 13GET OVFR THFE ASCl2

13 .,ASC17 €153<12>/SFT SWITCH FOR LNOP ON ERROR OR LOOP ON TEST,
668

TYPF retd 11 TYPF ASC1Z STRING

RR 68 13GET OVER THF ASC1?

131 .,AS8C12 <€19><12>/TYPE THE FIRST PC OF THE TEST/
67s¢

TYPF P Y ) $1TYPF ASCIZ STRING

RR 68s 1 1GET OVER THFE ASC1lZ

13.ASC12 €182€12>/7T0 BE LONPFD ON FOLLOWED BY A CARRIAGE RETURN /<13><12>
6Rg?

RDOCT

ADD 22,(8P) 1GFT LPADR

MOV (SP)Ye,008LPADP

TYPF Y ) 11 TYPE ASCIZ STRING

RR 69s 13 GFT OVER THF ASCl

13 .A8C12 €182C12>/TYPE THFE PC WHFERE YOU WANT/



MATNNEC 11 «DERPVeR
DERDYR P Y

8291
8294
LIV b
294
3297
R?29R
R299
PIve
]3I
322
833
L Lol
* 348
LRI
e3e7
LR] 1
8109
e¥Nn
LD
83172
831}
8314
angs
8314
8317
314
8319
LE ¥ 1y
Ri21
a322
R3zY
43124
328
813726
L3Z7
8328
8329
233

VACYLY 27(73D)

SURRNUTINES

1ReFtPRaTh 162722 PAGF 158

211642 698
M3t6d2 14200 AY16S8N TYPY 104 teTYPF ASCIZ STHING
SERE-Y L2 X Y 14 108 t3GFT OVER THF AST17?
11 ,A8012 €15><12%/ THF PROGRAM TC 1,0NP BACK TO FNLLOWED RY A CARRIAGE
31780 Lis
1TSS 104418 RMOCT
ENRA Y, My 2437 a1 MOy (ST Ye ,0881,PFRP 1FT 1 PFRP
WI1TSA NE1746 ON1106 vy Oesl.PADR,=(SP)
21762 AAPN D2 Tl
s THTIS SAVES THE CONTENTS OF ALL HARDWAPE REGISTERS
s IN MFMGRAY LOTATIONS TAGFD FROM »wC™ TO *FC2°
1THIS 1S DONE SO THAT CNMPARES ARF NDONF wITH SAVEN TNCATIONS
tAND NOT THF PEGISTFRS TMFMEEL VFS, THIS WILL MAKF
st FRROR TRINTOUTS FOR GOOD AMD BAD DATA ALWAYS DYFFRFNT
#31764 FUTPFG:
f31764 AL1A046 MNYy R, =(SP) s PUSH R OM STACK
fY¥17606 ALO146 MOV R1,=(SP) esPI'SH R ON STATK
AI1TID P1A246 eny P2,=(SP) tsPUSH R2 ON STACK
AILT712 O12700 AR2164 MOV ePHWC, RO ¢:STARTING ADPDRESS OF »FG
031776 A12701 202242 vov 24C,P1Y s RTARTING ADDRESS OF wFRF SAVFD
f320002 D12702 400022 uny SOHCC=-PHNCe2/2,P2 :NUMBFR OF REG, INTO k2
232406 13921 12912 Mov A(PAYe, (RY) e 1SAVE HARDWARF REG,
A312¢10 2085342 nEc P?
32012 091178 RNF 108
N3I2014 012692 "oy (SF)e,R2 t¢POF STACK INTO @2
A3zt 0126014 MOV (SP)e, PRt tsPOP STACK INTO Ky
AI2220 012600 wov (SPYe,RD t3POP STATK INTO RO
32022 20237 RTS pC
wiliom...... B N e - e

SFn 181

RETUP




MAINDEC=11«DERPV=B MACY1t 27(732) 18-FFEB=76 16222 PAGE 1%6 ’ SEGC 0184
DERPYB,.P11 SURRONTINES * . ’ ’ |
83 $THIS 1S A DATA COMMAND SETUP SUBROUTINF .

8332 $THE CALL IS
8333 3 JSR RA, A8RUN g
8334 . 3 C ‘ $CYLINDER
83135 $.BYTE § $t SECTOR -
. 8336 $.BYTE T ) _ $TRACK
8337 3 =¥ "$WORD COUNT .
833k . 3 ;| $BUS ADDRESS
8339 ) BAJ $RUS ADDPESS TNHIBIT
8340 3 FMT221ECYIINCE tFMT2281 =16 BIT WORDS
8341 : $ECI = ECC CORRECTION INHIBIT
8342 3 $HCTI = HTADFR COMPARE INHIBIT -
834) . : 3 com $CO¥MAND ADDRESS .
8344 32024 012077 150154 RUNg MOV (RA) e, BRHCA $CYLINDER
8345 732030 012977 152142 MOV (RA)+,PRHDST $DESIRED SECTOR/TRACK .
B346 032034 a12077 150124 MOV (RD) ¢, BRHNC tWORD COUNT
8347 732040 N12077 . 150122 MoV (RMY e, ARHBA 1RUS ADDRESS .
8348 032944 013746 004602 MOV ASUNIT,=(SP) $1GET UNYT NO
8349 732050 052016 BIS (RO) ¢, (SP) §SET RUS ADDRESS INHIBIT
83150 ©32852 @12677 15P112 MOV . (SP)e,ARHCS2 §UNIT NO AND BAT TO RHCS2
8351 032056 912077 150120 MOV (PP) e, BRHOF $FORMAY, ECC INHIBIT, HEADER
8352 . .n $COMPARF, IF THERE
83%3 032062 013077 152104 MOV A(RA)+,BRHCSY $COMMAND IN RHCS1 :
8354 032066 ADG200 RTS RO $RETURN TO MAIN PROGRAM .
8355 -
8356 &
8357 . p
835K . - e i
8359 $THIS IS A SUBROUTINE TO COMPARE TNO BLOGCKS IN MEMORY
8360 $R1 HAS GOOD DATA BUFFER ADDRES3 .
8361 ) : $R2 HRS TEST DATA BUFFER-RDDRESS
8362 3RS HAS ADDRFESS OF ‘RETURN ON ERROR
8363 -gR3 HAS NUMBER OF WORDS TO BE COMPARED i}
8364 tk& HAS ONE MORE THAN NUMBER _OF WORDS TO BE COMPARED
8365 . $CALL IS. N .
8306 : JSR RO, #SCOMPAR
8367 3 . s ADDRESS OF cooa DATA -
R366 3 T s ADDRESS OF TEST DATA
8369 3 N JINUMBER OF WORDS TO BE coupaaeo
8374 H] RE ‘SRETURN ON ERROR
8371 - 3 RG sRETURN ON NO ERROR
8372 ’ . -
8373 -
8374 .
8375 032074 . COMPAR? .
R376 032070 010146 . MOV Ri,=(SP) $3PUSH R1 ON STACK
8377 032072 010246 MOV R2,=(SP) $13PUSH R2 ON STACK
8378 Q3Iz074 P10346 MoV R, «(SP) $3PUSH R ON STACK
R379 032076 010446 .., MOY °  R4,=(SP) 13PUSH R4 ON STACK
8380 032100 0810546 '~ MOV RS, ~(SP) $3PUSH RS ON STACK
8381 032102 012001 MOV (RA) e, R1 1 ADDRESS OF GNOD DATA BUFFER
8362 032104 012002 MOV (RO) e, K2 $ADDRESS OF TEST DATA BUFFER
8383 732106 ©12003. N MOV (R@)e,R3 g$NO OF WORDS TO RE COMPARED
8384 032110 Pl2005 MOV (RO)*, RS $RETURN ON ERROR
8385 032112 0t11e00 MOV (R@),RO sRETURN ON NO ERROR
' 8396 032114 019304 _ MOV R3,Re $NO OF WORDS TO BE COMPARED
i — N PP ——— e o




MAINDEC=11=DERPV=R
NDERPVR P11

LR LY
83IRA
83e9
81319¢
8391
813192
8393
83194
813195
83196
3197
8198
8399
8400
Ba
8402
843
8444
81445
B4r6
8497
8408
8449
841
8411
8412
e413
LIANR
8419
R416
0417
8418
8419
8420
0421
8422
8423
0424
R429
8426
0427
R428
0429
0430
8431
8432
8431
8434
84135
ReI6
0437
8438
R439
8440
8441
Re42

S

A12116
732120
4312124
32126

f32130
”32134
A32149
#32144
"32146
n32150
232154
032160
n3i2164
#312166
32170
032172
312172
12174
f32176
032200
f32202
32284

n32206
832206
832212

7312264
32264
832270
032272
232276

732352
#3232
A32354
A32360
fl2364
#32370
”32372
232374
0312376
#32402

n32442
n32442
P32446
#32450
32454

2329554
f32554
A325%6

MACYLIL 27(72'))

SUBROUTINES

aNS204
10437
"22122
01417

14137
14217
169337
nO4715S
022122
P13746
ne2716
922726
AP1402
0a%539)
f0138)3

#1260S
f12604
n12603
012602
P12601
Po0200

104400
200424

f13746
104402
104400
024042%

104416
f12700
f12701
042710
n51620
RSl
ar1373
104400
LLI TSR

813746
104402
104400
fered?

104416
n12637

nP4466

pR1124
231126
ol X 1)

177570
177177
pre200

f32214

#P2172

032300

2162
nP0024
177700

032404

r02160
932456

1R=FFR=76 16227

28

1@
3 e

BASFCH?

648

658:

668

6761

INC
MOV
cvup
RFQ

MOV
MNy
SUIR
JSR
cvp
UTed'}
BIC
CMP
RFQ
PEC
RNE

Mnv
o
ov
MOV
unv
RTS
THIS POU
ADDRESS

TYPF
BR
39 .,ASCI?2

MGV
TYEOC
TYPF

RR
11.ASC1?2

RDOCT
Mov

MoV

BIC

BIS

DEC

ANE

TYPF

RR
313.A8CI2

MOV
TYPOC
TYPF

AR
13.A8C1I2

rDOCT
MoV

PAGF 187

1)
R4,0eERNOPD
(R1)Ye, (P20
r

«(P1),088GNOAT
«(R2),a8s8RDDAT
PI,08FRNORD
PC,®8RY RFTURN
(P1)e,(R2)e

Qe SWR,«(8P)
e“ChAD, (SP)
sSHNY,(SP)e

s

R

18

(SP)e¢,RS
(SP)e+, R4
(SP)e+,R)
(SP)e¢,R2
(SP)+,R1
RO

+POP FRPOR WNRD NO
+COMPARFE 00D WITH TFST DATA
:BRRANCH IF GOOD

1 GOOD DATA

tRAD DATA

tERROR WORD NO,

TO PRINT ERROR

$1INDD «(R1) AND <(R2) FOR ERRORS
tGET SAITCH SETTING

tKEEP ONLY SWITCH 7 AND A
+J8 7 SFT AND R/ RESFT
tARANCH OUT IF YFES

§COUNT

$BRANCH IF ALL NOT DFVICE

t1POP STACK INTO RS
11POP STACK INTO R4
13 POP STACK INTO R3
tIPOP STACK INTO R2
131POP STACK INTO R%
sRFTURN TO MAIN PROGRAM

TINE wILL ALLOW TMFE CHANGF OF THE BASF

FRO™ 1767408 TO

lo“
648

€15><12>/PRESFNT RASE ADDRESS OF REGISTFRS IS /

ReRHCS1, =(SP)

Do’.
658

ANY TYPED VALUE

13 TYPE ASCIZ STRING
1 $GET OVFR THF ASCIZ
$GET RFADY TO TYPF OLD BASE

13 TYPE ASCIZ STPING
11GET OVER THF ASC12

<€15><12>/TYPE NFd BASF ADDRFSS FOLLOWFD RY

SRHDR,FA
220,, Rt
8°C77.,(R®)
(SP),(RA)+
L3 ]

18

retd

668

1GFT STARTING ANDDRESS COF RGISTERS
tNUMBFR OF REGISTFRS

sCLEAR OLD RASE

s SFT NEW BASE

sCOUNT

tBRANCH IF 23 NOT DONE

1t TYPE ASCIZ STRING

$3GET OVER THE ASCIZ

€15><12>/PRFSENT VECTOR ADDRESS IS /

GSPPVEC,=(SP)

et
678

1GET READY TO TYPE OLD VECTOR ADDRESS

: 1 TYPF ASCIZ STPING
$'GFT OVER THE ASCI2

SEQ A}18%

<€15><12>/TYPE NEW VECTOR ADDRESS OR RETYPE OLD O~t FOLLOWED BY *CR

(8P)+,B80RPVEC

| ——

+SETUP VECTOR ADDRESS



MAINDFC=11«DFERPVeR MACYSY 27(C732) 1R«FFR=76 16:22 PAGF 158 SEC m186
DFRPVA _ PL 1 SUBROUTINES

R44Y 0I2%62 104402 332%70 TYPE Y 11 TYPF ASC1Z STRING

R444 0312566 00G421 RP 688 1:1GFT OVER THF aSC1?

REAS 13.,ASC12 €15><12>/RESTART PROGRAM FRNOM 209 OF 216/

8446 N326)2 LI X

0447 032632 144400 0126409 TYPE P $1TYPE ASC1? STRING

8440 32636 D0R414 BR 698 ¢3GFT OVER THF ASCIZ

LT YY) 12 . AS8C12 CIS5><C12>/NEW RASFE WILL REMAIN/

fAise #32670 69s?

84S1 03267¢ 013746 @02172 MOV OSRHCS1,~(SP)

R4S2 0312674 104402 TYPOC

B4SY ©432676 104402 032704 TYPE 0004 t:TYPE ASCIZ STRING

R4S 232702 0MOP41S RR Tes 13GET OVFR THE AST12Z

0455 13.A8C12 €1S><12>/NEW VECTOR WILL REMAIN /

8456 032736 708

8457 932736 013746 AR2160 MOV PSRPVFC,=(SP)

B4ASR 032742 104402 TYPOC

8459 AI2744 104400 @A32752 TYPF s otd 13 TYPF ASCIE STRING

8460 03275 MOO416 BRR T1s 1:GET OVER THF ASC17

8461 13.,ASC12 €15><C12>/UNTIL PROGRAM 1S RELOADED/

462 ¢3I¥006 718

8463 033006 ARBOGO HALT

8164




MAINDFCe-11<DEFERPV=B MACY11 27(732) 1R<FFPR=T46 16:22 PAGF 159 SEQC A187
DERPVER P11} SUBPOUTINES

8468 MIIN1OQ PPVFCT:

R466 13019 124407 AYIIM6 TYPF retd t:TYPF ASCIZ STRING

8467 MAYIALI4  AIP411 ar bds t3GFT OVFR THF ASC12

R4AR t3.ASC17 /TRAPFD FROM PC = /

8169 @33040 648

Be7¢ AIIPEP 104402 TYPOC tTYPF, FROM PC

8471 333442 12777 BI3I1P 147110 oy SRPVFZIT,ePPVEC sRESTORE TRAP RPP4 VECTOR
8472 O03IASH  A00AMAQ HALT tCHANGE TN CONTINUF
8473

BATA

R4S

8476




MAINDFCe11-DERPV=R
DERPVR P11

fR47?
R4TR
f379
848
RIRY
R4R?
LELR)
B4R4
A4RS
BARA
LELN)
BARR
400
8492
B491
8492
8491
R404
LE L
8496
8497
8498
8499
500
501
ASP2
95}
1504
8505
8506
8507
8SAR
84509
8519
8511
8512
85113
8514
8s1s
8816
517
8518
519
8522
8521
8822
65213
8524
8525
8526
8527
8524
8529
esio
85131
8532

33282
033092
233056

"33060

fline2
933066
~lIIPT4
233100
"i3104
fl3tlme
a33110
fI3114
f3d116
CEERRYY
"Y13124
733126
f33134
8131136
733142
Al13144
933152
f313154
33162
'RERN.Y)
#33172
f313174
#33200
f33204
313206
f33214
nYI3216
#33222
33224
f313230
f33236
f313240
#33246
f313I2%4

MACY11 27(732)
SURROUTINES

006137 177%79
100511
oe0416
813746 000004
12737 @33106
fn5737 177060
12637 O000MR4
PON46)
n22626
012637 O0R0AG4
0004213
A327317 Q0P40OV
01404
123767 177870
01462
105767 145741
01421
126767 145748
1901018
232737 Q01000
001404
16767 145720
ANR44)]
10567 145703
005067 146000
000415
#32737 oc4r0P
fo1011
ANS5767 145656
A1 406
M0S267 145694
26767 14575¢
AR2021
912767 @¢0@001Y
716767 000044
106267 145622

fORPA4

177570

145746

14573t
177570

145714

1778570

145646

145616
145732

1R=FFR=T4

16222

PAGE 160

SEQ A1R8

EXXXIIYXZIIIEZIILE R R A R X X X 2 2 2/

IEX T2 RIS RIS RIS SRR 222 R R XX R X2 R 2 Q22

+SBTTL SCOPF HANPLFR RNUTINE

1o THIS ROUTINF CONTROLS THF LONPING OF SUBTESTS,

IT WILL INCRFMFNT

1 #AND LOAD THF TFST NUMBFR(S$STSTNM) INTO THE NISPLAY RFEG,(DISPLAYCT:#>)

$®AND LOAD THF FRPOP FLAG

($FRFI.G) INTO DISPLAY<1S:48>

$@THE SWITCH OPTIONS PPOVIDFD AY THIS ROUTINE ARF:

TFST IN SWR<T: 0>

13 SCOPFa10T

1sLOOP ON PRESENT TEST?
tsYES IF SHi4=)

13 IF RUNNING ON THE ®"XOR™ TESTER CHANGF
t1THIS INSTRUCTION TO A "NOP™ (NOP=249)
s sSAVF THE CONTENTS OF THF ERROR VECTOR
13SEFT FOR TINEOUT

13 TIME OUT ON XOR?

$IRESTORE THE ERROR VFCTOPR

131GO0 TO THE NFXT TEST

t1CLEAR THE STACK AFTFR A TIME OUT

$ tRESTORF THE FRROR VFCTOR

13LOOP ON THE PRESFNT TFST

¢+ LONP ON SPEC,
$3RP IF NO

t3ON THE RIGHT TEST?
11BR IF YES

t3HAS AN ERROR OCCURRFD?
t3BR TF NO
t3MAX, ERRORS
1¢BR 1IF NO
11LOOP ON ERROR?

13BR IF N\O

:3SFT LNOP ADDRESS TO LAST SCOPE

TFST?

SWR<T7: 0>

FOP THIS TEST OCCURRED?

11ZERO THE FRROR FLAG

1;CLEAR THE NUMBER OF ITERATIONS TO MAKF
$1tESCAPE TO THE NEXT TEST

1 s INHIRIT ITERATIONS?

$31BR IF YES

13IF FIRST PASS OF PROGRAM

13 INHIBRIT TITERATIONS

t 1 INCREMENT ITERATION COUNTY

1 sCHFCK THE NUMRFR NF ITERATIONS MADE
t3BR IF MORF ITERATION REQUIRED
1tRFINITIALIZE THE ITFRATION COUNTER
13 RFET NUMRER OF ITERATIONS TO DO

1eSWl4d=] LOOP ON TEST
XL ARE D! INHIBIT ITFRATIONS
1eSWA9EY LOOP ON ERROPR
1aSWARR] LAOP ON
1¢CALL
e SCOPE
$SCNPE:
ROL feSwR
BM] S$OVEP
1088808TART OF CODF FOR THE XOR TESTERsesss
S$XTSTR: BR 68
MOV OSEPRVFC,~(8P)
MOV 858,088ERRVEC
TST e0177060
MoV (BP) ¢, RRERRVEC
BR SSVLAD
581 Cvp (SP)e,(SP)e
MoV (SP)e,00ERRVEC
BR 78
683100888END OF CODE FOR THE XOR TESTERSssoed
RIT SR1ITAN, PaSHR
RTQ 2¢
cCHpB s SHR,E§TSTNM
REQ S$OVER
28 TSTR s$FRFLG
BEQ 3s
CMPR SFRMAX,SERFLG
RH1 3
BIT IRITA9,@8SWR
REQ 43
T8 MoV SLPERR,SLPADR
AR S$OVER
481 CLRB S$ERFLG
CLR S$TIMES
BR 18
is: BIT SIBIT11,088SWR
ANF 1s
ST s$PASS
BFQ 18
INC S$ICNT
CMP STIMES,SICNT
BGE sOVFPR
18: MOV 81,81ICNT
MOV SMXCNT,STIMES
SSVLAD: INCA STSTNM

$3COUNT TEST NUMBERS




MAINDEC=11=«DFRPVeR
DFFPVA,.PILY

AS5133
8534
85135
RS 36
85137
f53a
85139
8%44

33260
313264
#3327
f33274
313302
wijlio
#33314
033310

711667
"11667
APS5067
112767
f16717
n16716
C L
AvdnAng

MACY11 27(732) 1R«FFR«76 16:2?2
SCOPE. HANDLER ROUTIMNE

145622
145622
145712
Ll e LoD |
145574
145972

MOV
uny
CLR
145611 MOVR
177874 SOVFR: MNY
wov
RTI
SMACNT: 4

PAGE 161
(SP),SLPANR 3 SAVF SCOPF LOOP ADDRESS
(SP)Y,SLPFPRR 13 SAVF FRROR 1.00p ADDRESS
SESCAPF ¢ sCLEAR THE FSCAPE FROM FRROR ADDPESS
21,SFPMAX $TONLY ALLOW NONF(1) ERPOR ON NEXT TEST
STSTNM,@sDTSPLAY ¢3DISPLAY TEST NUMRER
$1.PADR, (SP) s FIIDGE RETURN ADDRESS

11FIXFS PS
$IMAX, NUMBFR OF ITERATINNS

SEQ 0109




MAINDFC=t]«DERPV=B
DFRPVA P

8541
RS 42
s}
8544
A%45
8546
8547
RS 4R
8549
asso
A5S1
8552
85%13%
8554
Asss
8586
8857
85s8
8549
856n
1561
0562
8563}
fS64¢
8565
8566
8567
asé6n
8369
8572
8571
8372
8573
8574
857s
8576
9577
8sIe
8579
/SeN
8se
582
8583
ASR4e
0585
0586
asey
85F8
8569
8590
8591
R502
8593
8%94
859%
8596

f33320
"33320
"33322
n33324
33326
633330
"333312
f313336
933342
33344
f33346
"33354
"33356
33362
PI13366
f3337e
233374
33376
f33400
33402
f13404
f33406
f313410
"3I3e12
33414
f33416
A33420
"33422
#33430
833434
fl3440
33442
A33444
833450
"33452
~3134%4
733456
A13460
”33462
33464
233472
033474
P313476

f108046
N10146
10246
f10346
#6346
#12746
f166aS
100004
fO54aS
112766
fOSARA
12703
112723
LT
1601
160109%
h32422
orS202
omre774
aer10S
e0nS722
fo1002
125716
100407
106316
103403
116663
#52792
0527e2
1102213
ras720
220027
an2746
003002
210502
200764
105726
10003
11666)
10501
f12605
2126013

MACY11 27(73¥2)
SCOPF HANDLFR ROUTINFE

020200
fAPA20
fPAOSS

#33%34
AP0A4D

033524

200001
00060
AR004R

APPSO

1771777

peACeNt

177171

1777176

10«FFPaY6

16222

PAGF 162

XIS IS SRR RS RSS2 2R SN2 SRR S22 2 2 2 2 )

«SRTTL CONVFRT BINARY TN DFCIMAL AND TYPF RNOUTINF

1eTHIS POYUTIAMF IS USFD TO CHANGE A 16<BIT RINARY NUMBFR TO A S=0IGIT
$#RIGNED DECIMAL (ASCII) NIUMBFR AND TYPE IT, DEPFNDING NN WHETHER THE
teNTIMBER JS PNASTTIVF OR NEGATIVF A SPACF QR A MINUS SIGV WILL BE TYPED
$&BEFORF. THF FIPST DIGIT OF THF NUMaFrp, LFANPING ZERNOS WILL ALWAYS BF
s *RFPLACED WITH SPACES,

seCALL:
r e
1@

$TYPDS:

18:

28:

st

48

58

6s3:
T8

B8

98

MOV
TYPDS

MOV
vOv
MOV
voy
MOy
MOy
vov
BPL
NFG
MOVB
cLP
uov
MOVE
CLP
MOV
SUR
ALT
INC
RE
ADD
TST
BNF
TSTR
L
ASLB
RCC
MOVE
RIS
RIS
MOVA
TST
cup
BLT
RGT
MOV
RR
TSTH
RPL
MOVR
CLPR
MOV
MOV

NUM,=(SP)

RO, =(SP)
RY,=(SP)
R2,-(SP)
RYI,=(SP)
FS,=(SP)
1202e0,-(SP)
24(SP), RS
1

rS
8%=,1(SP)
RO
s$DPLK,R)
8’ J(PY)e
R2
S$DTRL(R®), R}
Pt,RS

48

P2

L}

R1,FS

R?

S

(SP)

78

(SP)

6s
1(SP),=1{R))
8°0,R2

2’ LR2
R2,{(R3) e
{RA)e
pA,0t0

28

R ]

PS.,R2

68

(SP)e

9s

«1(SP),=2(R})

(RY)
(SP)e¢,RS
(SP)e.,RY

$3PUT THF BINARY NUMBFF ON THF STACK
£3G0 TO THF ROUTINE

13P"SH R@ ON STACK

ssPUSH R] ON STACK

11PUSKH R2 ON STACK

13 PIISH RY ON STACK

1 PUISH PSS ON STACK

13SFT BLANK SWITCH AND SIGN
t3GET THF INPUT NUMAER

$1BR IF INPUT IS POS.

1 IMAKE THE RINARY NUMBER POS,
$1MAKE THE ASCII NUMBER NEG,
13 ZFRO THE CONSTANTS INDEX

11 SETUP THE QUTPUT POTNTER
$9SET THE FIRST CHARACTFR TO ) BLANK
13sCLEAR THE BCD NUMBRER

12 GFT THE CONSTANT

s3PORM THIS 8CD DIGIT

13BR IF DONF

13 INCREASE THE BCD DIGIT BY 1

13ADD BACK THE CONSTANT

1 :CHECK IF RCO DIGIT=P

s FALl THROUGH IF o

tISTILL DOING LEANING @2°S?

11BR IF YES

1IMSD?

13BR IF NO

11 YFSeeSET THE SIGN

tysMAKF THE BCD DIGIT ASCII

tgMAKF IT A SPACE IF NOT ALREADY A DIGIT
$3PUT THIS CHARACTER IN THE OUTPUT BUFFFR
131 JUST INCREVFNTING

$1CHFCK THE TABLF INDFX

13GO DO THF NFXT DIGIT

13GO TO FXIT

t3GFT THF LSO

13:GO CHANGE T0n ASCII

$3WAS THF LSD THE FIRST NON-ZFRO?
13BR IF NO

131 YES==SET THE SIGN FNR TYPING
13SF.T THE TFERMINATOR

11POP STACK INTO RS

$POP STACK INTO R}

SEQC A190




MAINDEC=11=DERPV=R
DERPVR P11

8597
R598
8599
Rl
YR
86N2
86n}
r6E
R60S
0606
e6M7
8608
/609
619
8611
8612
86113
R6LS
8615
R616
8617
Rea1R
8619
R62A
8621
RR22
862)
8624
8678
8624
8627
8628
8629
8639
86131
8632
963)
8634
86138
R636
8637
86130
639
8642
8641
8642
8643
8644
8645
8644
8647
LY Y]
8649
UL Y
86%1
8652

GRE LT L
#33802
33574
833504
f33812
833529
313522
"331524
n33526
#335)e
#33832
f335134

33544
033550
f33552
#33554
733596
033560
”33564
#33566
#33570
#33872
313574
~33lene
#3602
#33606
flie1n
f33614
#3616
033620
Pllo24
233626
33632
f33636

MACY1d

CONVERT BINARY

P12622
f12601
212600
1046409
"16666
P12616
AP0002
023420
cn17S80
0P144
NAeA12
fPRP04

105767
179002
AP208d
000407
f10846
217600
112046
AR1208
nas726
rl12600
962716
00e0N02
122716
01424
122716
fP1004
A05726
144490
280757
Ae4767
126726
AR1392

#33534
APPPA2

145401

fPA002

800002
(LR

are2e0

ANg21S

ANePS2
145312

27(7132)

1R«FFER=76 16322 PAGF 16)

TO DFCIMAL AND TYPE ROUTINF

ACRPA4

uovy (SPYe,R2 t3POP STACK INTH P2
uOVv (SP)e+, RY 2tPOP STACK [NTO RY
MOV (SP)e,Rn t3POP STACK INTO PH
TYPF + BDRLK sINOW TYPE THF NUMAFR
MOV 2(8P) . 4(8P) g3 ADJUST THF STACK
vov {SP)e, (SP)
RT) tIRFTURN TO USFR
s$PTRLS 10000,
1000,
100,
10,
¢DPRLK: PLKW 4

IR AR A A A2 I R 2 T R Y I Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y Y Y Y YRR YY)

+SRTTL TYPF ROUTINF

$S®ROUTINE TO TYPF ASCIZ MFSSAGE, MESSAGF MUST THERMINATE WITH A @ BYTE,
1eTHF ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTFR A LINE FEED,

1eNOTF1:

SNULL CONTAINS THF CHARACTFR TO BF IISFED AS THE FILLER CHARPACTER,

$eNOTE2: SFILLS CONTAINS THE NUMBER OF FTYLLFR CHARACTERS PEGQUIRFD,
$eNOTE ) SFILLC CONTAINS THE CHARPACTER TO FILL AFTFR,
1 e
1eCALL:
1#1) USING A TRAP INSTRUCTION
1 TYPF + VESADR 1t MESADR IS FIRST ANDPRESS OF AN ASCTIZ STRING
180R
e TYPF
e MFSADP
10
192) USING A ISR INSTRUCTION
1) MOy PS,=(SP) gt tPUSH PROCFSSOR STATHS WORD ON THE STACK
1o JSP PC,STYPF t3CALL TYPF ROUTINE
1o MFSADDPR 12 FIRST ADRESS OF MESSAGE
¢TYPF: TST*TR $TPFLG 1318 THERFE A TERMINAL?
RPL 18 t:AR IF YES
HALT $3HALT HERE IF NO TFRVINAL
BR 3s ¢t s LEAVE
182 wov R4, =(SP) $13SAVF pp
MOV 02(SP)Y, R 13GFT ADDRESS OF ASC1Z STRING
28: MOVR (R®)e,=(SP) 1 1PUSH CHARAZTER TO BFE TYPFD ONTO STACK
BNE 48 $tBR TF IT 1SN°T THF TEQMINATOAR
TST (SPYe 13IF TERMINATONR POP IT NFF THE STACK
MOV (SPYe¢,RA ttRESTORF RO
3s: ADD P2,(8P) 1t ADJUST RETURN ®C
RTI 1 s RFTURN
48 Cvpp SHT, (SP) $1BRANCH IF <CHT>
RFQ ] ]
CvPR sCRLF,(8P) 13 BRANCH [F NOT
BXE S
TST (SP)Ye 1sPOP <CRM>CLF> EQUIV
TYPE, $CRLF
BR 28 $131GET NEXT CHARACTER
5¢: JSR PC.STYPFC 23GO TYPE THIS CHARACTER
68¢ CvPH SFILLC,(SP)+ 2118 IT TIME FOR FILLFR CHARS,?
RNF ra | 111IF NO GN GET NFXT CHAR,

SEQ @191




R Rt st AR . oot ...
MAINDEC=11=-DERPV-RA MACYI! 27(732) 11R«FFReTh 1622772 PACF 164
DFRPVR P TYPE ROUTINF
8653 (AY)64» 016746 1451302 LIk s$NULL,=(SP) 13GFT 8 NOF FILLFR CHARS, NFFDFD
LLY Y} st AND THF NULT, CHAR,
B6SS 23644 105366 AACO1 78: NECR 1{SP) 1:DOFS A NULI, NFFD TO RF TYPEN?
656 033653 AP27TP RLT 68 $1RR TF %N=aGN POP THE NULL OFF OF STACY
8657 013682 V476 QAOERA26 JS&PR CeSTYPEC 11GO TYPE A NULL
8659 A3¥I6%6 0AARTY72 BR 78 t1LODP
8659
8660 tHORTZONTAL TAR PPOCESSOR
2661
RAE2 03366 112716 QPPAOCAA UF ] MOVEH 240, (SP) st PFPLACFEF TAB WwITH SPACEH
8663 @33664 AO4767 QPP 4 98 JSPR PC,STYPEC t3TYPF A SPACF
R664 @I36T70 132767 @03CAT GPAAS2 RITR $7,8CHARCNT 13BPANCH TF NYT AT
R66S V3IY6Y6 PA13T72 RNE 9s 1:TRR STOP
8666 A3I3T700 GNST26 TST (SP)e 11POP SPACE OFF STACK
8667 433ITPA2 OPEATIID RR 28 11CFT NEXT CHARACTER
8608 V3I¥ITPA4 1075777 1452132 S$TYPEC: TSTHR esTPS g3WAIT UNTIL PRINTER TS FREADY
8669 013T71@ 14MITS BRPL sTYPES
8672 KIIT12 116677 002002 145224 MOVB 2(5P),08TPB $319AD CHAR TO RE TYPFD INTNH DATA REG,
8671 @33T720 122766 000 1S 000002 CUPR 801%,2(SP) $IBRANCH IF
8672 033726 AP17O) BNF 18 ¢ gNOT <CP>
8671 A33713¢ 105067 a0en1 4 CLRHK SCHARCNT 13
8674 033734 PAR4A6 BR $TYPEX $3EXIT
8675 033736 122766 O00GA12 P2A0A2 183 CvPR 212,2(SP) 1 3BRANCH 1IF
A6T6 P33744 002022 AGE S$TYPEX t3<LF>
8677 M33746 105227 INCHR (PC)e t 3 INC SPACE
8678 MIYTISO MOOOAR SCHARCNT: ,WNRD @ t3COUNT
8679 M3Y3IT1S2 @AR02e7 STYPEX: RTS pC
BAREP @I3754 000297 RTS (4o
R681 i EQUATES
8602 ARRP200 CRLFs 200 1 s <CR>CLF> FQU1V
866813 soeat1 HTs 11 13<CHT>
86R 4
860§ IR0BBORBNAOEBRBINIEBRBRBBIBBITOORVNBEDOTBUTNVIVIBRRVNERURBRINGONY
8606
8687 +SATTL TTY INPUT POUTINE
866RR
8689 013756 MAGAAP $TKCNT: _WOPD A tsNUMRER OF ITEMS IN QUEVE
86972 033176¢ MAGA00 S$TKQINg _WORD ] 13 INPUT POINTER
8691 0A3Y762 PAGARO $TKQOUT: .WORD @ 130UTPUT POINTEPR
8692 A3)3764 PROAY1 $TXQSRT: .,BLKR 9, $3TTY KEYROARD QUEUE
R69) 233778 8 TKQEND=,
8694 A3¥I776 +FVEN
869s
8696 18TK INITIALIZE ROUTINE
9697 18THIS ROUTINE WILL INITIALIZE THE TTY XFYBOARD INPUT QUEUE
8690 18SFTUP THE INTFRRUPT VFCTOR AND TURN ON THF KEYBOARD INTERRUPT
8699 '
0700 seCALL:
0701 s e JSR PC,STKINT
0742 X Rr.TURN
8703 s
A7T04 033776 RASAET 177754 $TKINT: CLR STHCNT $3CLFAR COUNT OF ITEMS IN QUEUF
8708 MAYI4002 A12767 03IIT64 177754 MNY sSTXOSRT,STKQIN 3§sMOVF THE STARTING ADDRESS OF THE
B706 034310 016767 177744 177744 MOV S$TKQIN,$TKQOUT 33QUEVE INTO THF INPUT & OUTPUT POINTERS,
8707 0YI4P16 P12737 034046 PAOAGH MOV SSTKSRV,Q8TKVEC 33 INITIALIZF THE KEYBOARD VFCTOR
CT00 0934024 012737 000200 000062 MOV 8200, 88 TKVFCe¢2 33 "RR" LEVFL &

SEQ #192

b et e




MAINDEC=11-DERPV<R
DERPVR P11

8709
8714
87119
8712
aT13
714
8718
R7te6
R71Y
8718
8719
8722
8721
8722
8723
8724
872%
8726
87127
8728
#7229
8730
8731
8732
8733
8734
8738
87136
8737
87138
R739
8740
8741
8747
8743
8744
R745
8746
8747
8748
8749
8759
875t
8752
87513
8754
R7SS
8756
8157
8758
8759
B160
8761
8762
8763
8764

034032
A34036
340448

nl4040
A3140%2
"340S6
n"l4062
"34064
fl4070
234074
fl4100
A34106
034110
234114
bi4116
34120
734124
"l41130
"34134
ni1e142
#4144
34182

234154
234156
A14164
fl417@
034174
n34200
P34202
#34206
nl4214
334220
34226
n34230
"34236

005777
"2

"Pa2a7

117746
P42716
021627
01006
104402
An4eT6?
fPa167
022767
e01004
104400
05726
00o41S
PrS2487
112677
005267
926727
f3100)
912767
000002

211646
P16666
205066
fnsSa3?
205767
201775
025367
117766
25267
n26727
foatond
n12767
PQ00002

MACY11 27(732)
TTY INPUT ROUTINE

145102
aArgt e

145066
177600
/00RO

341357
177702
1750876
A00a11

or1210

177632
177630
177624
177620

233764

fA0004
200004
1771776
177856

177550
177550
177542
177536

033764

145¢72

17765¢

33778

177606

ecoee2

000004
#33778

177524

1R«FER=T6 §6:22 PAGF 16S

TSY 8STKR 13CILEAR DONF FLAG
MOV 2100, A8TKS $sFFARLF TTY XEYBOARD INTFRPUPT
PTS pC tIRFTURN TO CALLFR

18T SEPVICF POUTINE

$eTHIS POUTINF WILL SFPVICF THF TTY KFYROAPD INTERRUPT

1oRY READING THE CHARACTER FROM THE INPUT RUFFER AND PUTTING

31T IN THE QUFUF,

1@1F THE CHARACTFR IS A "CONTROL=C®™ (“C) STKIYT IS "AILFD AND

$#UUPON RETURN FXIT [S MAKF TN THF “CONTRO!I «C® RFSTARPT ADDFFSS (0NPERSFL)

$TKSRV: MOVR OSTKR,=(SP) 11PICKUP THE CHAPACTEP
ARIC 8°C177,(P) $3STRIP THE JUNK
cMp (SP),»3 131IS IT 2 CONTROL L7
RVE 18 tsRRANCH IF NO
TYPE o SCNTLC tITYPE A CONTROL=C (“C)
JSR PC,STKINT t3INIT THE KFYROARD
Jvp OPFPSEL s sCONTRNI C RESTART

1s13 Cup 09,.,8TKCNT 1311S THE QUEUE FULL?
RNE 28 t3BPANCH IF NO
TYPE + SRFLL t3RING THE TTY BFLL
TST (SP)e s 3CLEAN CHARA"TER OFF OF STACK
BR L¥ | $1EXIT

282 INC S$TKCNT § sCOUNT THIS CHARACZTER
MOVER (SP)e,08TKQIN s sAND PUT IT IN QUEUF
INC STYQIN t1UPDATE THE POINTER
Cup STFQIN, S8 TKCEND 33G0 OFF THE FND?
BNE s s IBRANCH IF NO
MOV ASTKQSRT,STKQIN 3 sRFSFT THE POINTER

is: RTI 1 tRETURN

I X Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YYYYYYYYYRYYYYYAY AT R R ALY YL Y Y
1¢THIS ROUTINE WwWILL INPUT A SINGLE CHARACTER FROM THE TTY

soCALL?S
e RDCHR $1GET A CHARACTER FROM THE QUFUE
je RETURN HFRF 1 $CHARACTER IS ON THE STACK
1@ tsWITH PAPITY BIT STRIPPED OFF
 }
SRDCHR: MOV (SP),=(SP) 11 PUSH DOWKN THE PC AND
MOV 4(SP),2(SP) 3 THE PS
CLR 4(SP) t3GET RFADY FOR A CHARACTER
CLP espPS s $ALLOW INTFRRUPTS
182 TST $TKCNT tsWALYT ON A CHARACTTFR
BFQ 18
DEC S§TKCONT t1DFCREMENT THE COUNTFR
MOVE BSTXQOUT,4(SP) 11GET ONE CHARACTER
INC sTKQOUT $ sUPDATE THF POINTFR
cup STKQOUT,sSTKQEND 3sDID IT GO NFF OF THE END?
RNE 28 t3sBRANCH IF NO
MoV $STKOSRT,S$TKQOUT 3 3RESET THF POINTER
281 RTI t3RFTURN

R XY Y Y Y X Y P Y Yy Y Y Y Y Y XYY Y YRR R Y Y XYY Y XYY Y Y Y YA YA Y
$#THIS POUTINE WILL INPUT A STRING FROM THE TTY

soCALL:
ge RDL IN ¢ INPUT A STRING FROM THE TTY
16 RETUEN HFRE 1 3ADDRFSS OF FIRST CHARACTER WItL BE ON THE STACK

SEN 0193




MAINDEC=11«DERPV=R
DERPVR, P11
8768
8766
8767 £34240 0101346
S76R #34242 01270)
8769 034246 0#2270)
774 134252 101408
6771 034254 104412
8772 A342%6 11261)
6773 #3426 122711
774 PY1426¢ 0PR100)
877S 014266 104440
€776 P34272 090876)
07717 934274 111367
0778 034302 1P4400
8779 034304 1227T)
fA78¢ PI431P  PO13S6
8791 034312 10%06)
8782 034316 104400
8783 M34322 M1260)
8TRE 034324 011646
8785 734326 816666
BTR6 #4334 012766
8787 034342 MEPOOD2
RT788 0D34344 G T
8709 034348 L]
8794 @34346 MOOP11Y
8791 ¥343%) 136
8792
8793
8794
8795
8796
8797
B79R
8799
BRAA
88
8RA2
86803
0604
BRVS
8RV6
8RAT7
ARAB
8819
#8110
AR11 934364 0110646
8812 034366 016666
BR13 034374 010046
BR14 @34176 KAiN146
BR1S 034400 010246
BRI6 734402 104414
8817 0344084 912600
RE18 04406 010067
8819 034412 005001
8820 334414 005002

MACY11 27(73D)
TTY INPUT ROUTINE

14346
*343%7

00n1 77
omn1214
L LI
f3l4344
FORALS
17771717
01216

00edn2
0PPPa4

ARQP04
#34346

PO650) 0PPP12

200004 Q0RO

ac0100

j8«FER=T4

SPOLINg mny
18 MOV
28 Cup
RLOS
ROCHP
MOVA
1083 CMPR
BNF
48 TYPF
1]
18 MOVR
TYPF
CMPR
BNE
CLRR
TYPF
MOV
MOV
wov
MOV
RTI
9¢: +BYTE
+RYTE
STTYINS _ALKB

SCNTLC: ,ASCIZ

16322

PAGE 166

RY,=(SP)
2£STTYIN,R)
8STTYINSQ,,P]
48

(SP)e,(R])
2177,(R})
3s

+ SQUES

18

(R3), 08

98
215,(RY)e
rd |

=1(R})

+SLF
(SP)+,R)
(SP),~(SP)
4(8SP),2(8P)
sSTITYIN,4(SP)

L

f
e
9
71°C7<15%<1 2>

::TERVINATOR WILL BF A RYTE OF ALL 0°S

t1SAVE ®)

t13GET ADDRESS

tsBUFFFR FULL?

ttBR TF YES

1360 READN ONF CHARACTFR FROM THF TTY
§sGFT CHARACTFR

1218 IT A RUBOUT

$1SK1IP IF NOT

11 TYPE A °?°

tsCLEAR THE BUFFER AND LOUOP
$1ECHN THE CHARRCTFR

s 3CHECK FOR RETURN

t3LOOP 1IF NOT RETURN

ttCLEAR RETURN (THE 18%)

1t TYPF A LINFE FEFD

ttRFSTOPF R}

$IADJUST THE STACK AND PUT ADDRESS OF THE
X ] FIRST ASCJII CHARACTER ON IT

$ sRETURN
11STORAGE FOR RSCII CHAR, TO TYPF
11 TERMINATOP
$3RFSERVE 9, BYTES FOP TTY INPUT
1 tCONTROL =C*

tFROM THE TTY

JOSCBSGB23DVD0B2002000RCRITVBVIPRPBBVB0RUBBRNA2032000000000

+SBTTE

READ AN OCTAL NUMRER FROM THE TTY

$#THIS ROUTINE WILL READ AN OCTAL (ASCIT) NUMBER FROM THE TTY AND
s@CHANGE IT TO BINARY,
s@THE INPUT CHARACTERS WILL BE CHECKED TO INSURED THEY ARE LEGAL

IF AN ILLEGAL CHARACTER IS READ A "?" wWILL BE TYPED
1oFOLLONED BY A CARRIAGE RFTURNSLINF FEFD, THE COMPLETE NIU'MREP MUST

1«0CTAL DIGITS,

$*THEN BE RETYPFD,

soCALL?

1e RDOCT

1e RETURN HERE

te

SRDOCT: MOV (SP),=(SP)
MOV 4(SP)Y,2(SP)
MOV PA,=(SP)
MOV Ri,=(SP)
MOV R2,=(SP)

18 RDLIN
MOV (SP)e¢,R®
MoV fA,58
CLR Ri
CLP R2

THE TNPUT 1S TERMINATFD BY TYPING A CAPRIAGE RETURN,

$3RFAD AN OCTAL NUMBER
11 LOW ORDER BITS ARE ON TOP OF THE STACK
1t HIGH ORDER RITS ARE IN sHIOCT

11PROVIDF SPACE FNR THF

$ s INPUT NUMBER

s PUSH RA ON STACK

131PIISH Ry ON STACK

11PUSH R2 ON STACK

$3RFAD AN ASCIZ LINE

11GFT AODRESS OF 1ST CHARACTFR
t$AND SAVE IT

$3CLE, <« DATA WORD

SEQ A194




MAINCFCe11=DNERPV=A
DFPPVR, P11

ar21
8922
LLFR!
anR24
enas
eR2e
8827
sn2e
6829
LLR L
L LR}
en32
(LEE ]
 LEL
883s
an3e
(LEN
sels
LLE L)
SR4P
o841
842
8043
Sned
084S
8n4e
LY )
L LT ]
0840

34416
fl4420
#34422
034426
Al8430
Aa34434
344306
fl4440
034442
Plad4e
034440
f34450
934482
234456
#4460
#834462
034464
fisqve
34474
f34476
834500
*14502
34304
234S0¢6
P34510
34912
AI4514
"34%20
34922

READ AN

112046
AN1420
122716
203026
122716
fPO242)
IR
006102
A6 301
"R6102
206301
006102
842716
062601
0M0756
ArS726
"10166
010267
912602
P12601
f12600
020002
805726
10%019
104400
000000
104400
000730
700000

MACY1S 27(732)

1RFER=TS

OCTAL NUMAER FROM THE TTY

L LT X

00067

177770

fapAlL2
APRPA26

fres214

288

Is:

48

Ss$1

SHIOCTS

wOVA
#EQ
CMPR
RGT
CMPR
ALT
ASL
RN,
ASI
RNOL
ASI
ROL
RIC
ADD
BP
TST
MOV
MOV
vov
MOV
MOV
RTY
TST
CLRAR
TYPF
.WORD
TYPE
Y

. 4ORD

16222

PAGF 167

(PP e, =(SP)

1s

0’0, (SP)
48
€°7,(8P)
48

P1

R?

P

R2?

R1

P2
2°CT.,(SP)
(SPYe+,R1
28

(SP)e
R1,12(S8P)
P?2,8MIOCT
(SP)Ye+,R2
(SP)e.RI1
(SPYe, PP

(SP)e
(RO)

e

+ SQUFS
13

a

1 PICKUP THIS CHARACTFR
1:IF 2ERPO GET ONY

t I MAKF SURE THIS CHAPACTER
23 IS AN OCTAL DIGIT

1392
1194
s10R

1sSTRIP THE ASCIT J'NK

$1ADD IN THIS DIGIT

s3LO0OP

$3CLFAN TERMINATOR FROM STACK
$3SAVE THF RESULT

1:POP STACK INTO R2

13POP STACK INTO Ry

$1POP STACK INTO RO

tIRETURN

t3CLEAN PARTIAL FROM STACK
$ISET A TERVINATOR

$1TYPE UP THRU THE RAD CMAR,

"I?. .Cn. ‘ .Lr.
13TRY AGAIN
1sHIGH ORDER RITS GO HERE

SEOQ

f19%




MATNTFCe]1=NERPPVeR

DERPVA P
gAas ¢
RASY
ME& D
RR% 3
ANS 4
LY
ARSs
RRS7
gasge
RR%Q
RIGP
561
8462
ARK A
Afed
fR6S MI4524
SR66
0Ra?
BRRE A145%24
869 234524
8870 P3¥45)2
RATY
AR72
8RTY A34532
fRT74 A4S
RRTS MILS4A
8R74¢ NA3I4S4eG
877 03I45SE
0972 #34SSs
"R719 014562
SRR AV14%66
LAt 0314872
ARR2 Nl4600
46RY A3I4606
ARES PI4614
SRAS GI4616
9606 034622
8RRTY PY46€26
AREE N346)2
2849 #3464
MR%¢ 234616
CA91 AIL644
9892 M40 4éé
8R93 PI46S2
OR94 2346564
AROS 034660
AR9¢ MAl4664
AR97 a34k64é
§aac
8899
8903
290t
89¢2
8903
B9R4
89

MACY1Lt

RFAD AN OCTPRI

M2V

145267
fr1T7S
f167137
*32737
V1182
104400
005267
011667
192767
117767
#32737
1004
ne73?
1P4402
fansS?37
1000
L LT Lot
a32737
f01402
f16716
ANnST67
MPI14A2
A16716

AAe*a2

1771717

144345

144334
202000

0a1210
1441324
144324
000002
144312
f20000

*3467¢
fPP1218
17757@
ae1002

144236
144330

144322

27¢(7

1ReFFRaT7s 16222 PAGF 168 SFO

HYMREP FROM THF TTY

PP461A

1771870
177570

144316
144306
17715719

177570

X Y XY Y Ry R Y Y Yy Y Y N Y Y Y Y Y P Y Y R PP Y Ry Y Y Y Y YYYYYYYYYY Y}
«SRTTI  FERNR HANPIER KONTPINE

t@THIS PO"TIME wJIL ILCRFVENT THF ERKNR FILAG AND THF FRROP TOUNT,
s@SAVFE THF FRPOR ITFW NUMRARFR ANN THE ANNDKESS OF THE ERPOR CALL
t#AND GO TO SERBTYR ON EQpRNp

+#THF SaITCH NPTIONS PROVINFD RY THIS RANTINF ARF!

1eShi1S=1 HA1T ON PEROR
EILARE S INKTAIT FRROP TYPEONUTS
LI CALS ) REIT ON FRROR
ceSwi9sz 1000 ON FPRNAP
seCRLT
g e FPRNOE N $1$ERPORSFVMT AND AZePROP JTFM NUMRFR
St RROPS .
PHFGSAV:
Ny 0=1,08FRFLGS :SFT FRPOR FLAG
RFEGSAL!?
7% INCHR S$FRFLG t1SFT THF ERPYP FLAG
RFQ 7¢ s3sDON’T LET THE FLAG (0 TN ZERO
Moy STSTNV,A8DTSPLAY 31DISPLAY TEST NUVAER AND FRROP FLAG
RIT IRITIO,8ShP s sRELL ON FRROR?
REQ 13 $tNDN =« SKIP
TYPF e SPELL 11RING BELL
183 INC S$FRTTL 1 sCOUNT THE NUMHFR OF FRRNPS
MOy (SPY,SFRRPC 11GFT ADDRESS OF FRROP INSTRUCTION
U8 82,3ERRPC
MOvVe BSFRPPC,SITFUR t3STRIP AND SAVF THE ERROR ITEM CODE
RYT sBITIY,88SWR 1 SKIP TYPEOUT IF SFT
WNF rd | t1SKIP TYPEOUTS
JSR PC.,0sSERRTYP 136G TO USER ERROR ROUTINE
TYPF s SCRLF
28%: TST SISWR s s HALT ON FPPOR
APl is $1SKIP TF CONTINUE
HALT ttHALT ON ERROR!
3s: RTT sBITP9,088KF $sLOOP ON FRROR SWITCW SET?
REQ 48 1:BR IF NO
MOY SLPFPRR, (SP) ttFUDGE RETURN FOR LOOPING
48 TST SESCAPF t1CHECK FOR AN ESCAPE ANDRESS
BFQ Ss $13BR IF NONF
MmNy $F.SCAPF, (SP) 1t FUDGE RETURN ADDRESS FOR FSCAPE
LY ¥
PTI1 $3RETURN

208NN BIBODIBBBROBI2PBR220000000300000000000

+SRTTL ERROR MFSSAGE TYPEOUT ROUTINE

$#THIS ROUTINF USFS THE "ITFM CONTROL BYTE®" (SITEMB) TO DFTERMINE WHICH
»®ERROR IS TO BF REPORTED, IT THEN OBTAINS, FROM THE "ERROR TABLE® (SEZRRTH),
1 ®AND REPORTS THF APPROPRIATE INFORMATION CONCERNING THE ERROR,

11T 1S A COPY OF THE SFRPTYP SUBROUTINE FROM SYSMAC.

JeWITH ONLY MINOR CHANGES

1eFIRST IF SWITCH 6 IS SET AND SWITCH 8 RESET THEN

*196




MAINDEC 1 {1 =DFRPV=R MACY11 27(73D) 1R=FER=7A 1421272 PAGE 169 SEQ @197
neppva, P11l ERROR MFSSAGE TYPEOUT ROUTINE

LT t#ALL PFGISTEP CONTENTS WILL Rt TYPED RFFOP RFPNRTING THF ERRNP

QA" 1#SECOND IF THE CURRFYUT FRROR HAS THE SAME JTEM NUMAEP

89aR 1eAS THF PRFVIOUS EPROR THFN ONLY THE DATA WILL RF TYPFD

8909 1*AND NOT THE ERROP MESSAGE AND HEADER,

491¢® 014666 0APACOR PRITEV: @ s PRFVIOUS ITFM NO, LOCATION

A1t NI46T70 OA1YIT46 177570 SERRTYP: MOV OBSWR,«(SP) 1GET SWITCH SFTTING

8912 OA¥4074 242716 1772M 8IC 0°CS50a, (SP) IKFEP ONLY SWITCH 8 AND 6

8913 034700 0322726 P0G100 cMp ISHPG, (SP)e $11S 6 SFT AND R RESET

8914 034704 001001 RNF 18 $IF NOT BRANCH

918 A34706 PAPN4D2 LT 2s $RRANCH IF SWw 6 TS SET AND 8 PFSFT

8916 (34710 D20PA137 @IS6I 18 Jvp asTYPFRR sJUMP IF SW 8 IS SET

R917 $NR IF KW 8 IS RFSET AND SW 6 IS RESE?

A9t P34714 28

8919

8902¢ @34714 144400 PI4722 TYPF sotd 11 TYPF ASCIZ STRING

8921 14720 APQ406 RR 643 t1GET OVFR THF. ASC1lZ

R922 31 ASCT2 C15>C12>/RHNC &/

8923 034736 648

RQ924 034736 013746 022242 MOV PINC,=(SP) $tAET READY TO TYPF RHWC CONTENTS

RI2% 034742 104402 TYPOC

2926

R927

RA2R AY4T744 104400 0314752 TYPE setd 11 TYPF ASCI?7 STRING

8929 0234750 OPO40S ] 658 13GET OVFR THE ARCIZ

8912 11.,ASC1I12 <C1S><C12>/RHBA &/

8931 034766 65813

8932 0MY4766 MF13746 0F2244 MOV SIRA,=(SP) tGET READY TO TYPE RHRA CONTENTS

8931 Q34772 144402 TYPOC

A934¢

8918

8936 234774 104400 @ISPP2 TYPF eatd 1) TYPF ASCIZ STRING

RI1T PISVHP0 QAPR4DE RR 668 13GET OVFER THE ASCIZ

8938 13.ASCIZ €I15>€12>/RHCS8S2 = ¢/

8939 M3%016 668

8947 MIS016 M13746 PP2246 MOV #8CS2,~(SP) tGET RFADY TO TYPE RHCS2 CONTFNTS

941 MISA22 104402 TYPOC

8942

8943

8944 P3IS5A24 104400 035032 TYPF eotd tsTYPF ASCIZ STRING

94S O0NISA3I* ANO4O6 BR 67s $3GFT OVER THF ASC1Z

8946 11 .ASC12 C185<12>/RHCSY = /

A947 MISv46 678

09468 AISH46 OB13746 #0225 L)Y 80CS1,=(SP) tGET READY TO TYPF RHCS1T CONTENTS

8949 V3IS50S5?2 104402 TYPOC

B9%0

981

RA%2 @3ISAS4 104402 MISC62 TYPF Y | tITYPE ASCIZ STRING

8953 815060 000406 Rp 688 131GFT OVER THE ASC1lZ

8954 13 ,A8C17 €193C12>/RKDS1 = ¢/

09%% M3I8AT6 6981

8956 PISATEe V13746 0P2272 uNy asNS1,=(SP) tGET RFADY TO TYPF RHDS1 CONTENTS

f9%7 »35102 104402 TYPOC

0956

8959

096 PFIS104 104100 PISI112 TYPE 2004 1t TYPF ASCIZ STRING

8961 A3IS5110 ARO0406 Br 698 11GFT OVER THF ASC1Il




N

MAINTEC=11«DEPPV=R
DERPVR P11

8962
896)
8964
0968
ROe6
A6
BORR
R969
8971
8971
8972
0973
£974
8978
8976
r977
A9 7R
8979
e9ae
8981
29482
89e8)
8944
ROAS
L L1T
8987
LT T ]
9989
096
6999
8992
8993
8994
8995
9994
8997
(LLT]
8999
9AMA
9061
L 1oLk ]
943
9504
900S
0PPe
90¢Y
L F.L 1
9049
901
9m
9012
92113
LAY
9318
9016
90137

f¥IS5126
"31%12»
f¥%132

fa3IsS134
nisSt4n

2351956
35156
15162

fI%164
A3S5170

035206
"315206
P3S212

5214
03%220

#35236
"15236
"3S242

nIS244
A3s2s0

733266
P15260
n3Is272

"I%274
"315300

fIS31e
f3IS316
f351322

f35324
8315330

a3s81346
2331346
f353%2

f333154
235360

FRROR MFSSAGE TYPFAUT RNOUTINE

”13746
104402

194440
AAA4AS

f13746
104402

104429
2AN406

r13746
104402

104400
020406

013746
1P4402

104400
900406

P13746
104402

104400
ArA4AL

M13746
104402

104400
003406

f13746
104402

104400
OPrP406

MACY11 27(739)

P22%2

nis142

f0223%6

933172

fPr2264

315222

fR2254

935252

r02262

03532

8A2266

0315332

PR2260

nIS362

I1ReFFReThA 16127

6981

088

7181

1288

7381

7482

18¢:

11 ASCY?

uNy
TYPOC

TYPF
AR
11 .ASCI?

v
TYPOC

TYPE
rp
t1 . ASC1?7

MOV
TYPOC

TYPF
RR
t1.ASC17

uny
TYPOC

TYPE
RR
13.A8C1?

MOV
TYPOC

TYPE
BR
11 .,ASC1?2

MOV
TYPOC

TYPE
RR
11.ASC1?7

Mny
TYPOC

TYPF
BR

PAGF 170

<€19>¢<12>/0HFRY = /

80P ,=(SP)

0.0‘
748

1GFT EADY TN TYPF PHEPR]

11 TYPF ASCI7 STRING
11GFT OVF® THFE ASRC1?

C193<12>/RHER? =/

0eFP2,-(SP)

0eo0d
718

1GET READY IO TYPS PHFP2

13 TYPE ASClZ STRING
13GFT OVER THF ASRCI?

<15><C12>/RHFRY s 7/

OeFR)Y,«(SP)

' 004
72%

1GFT READY T TYPE RWFR)

11 TYPF ASCIZ STRING
13GFT OVER THNF ASCIZ

<15><172>/RHOST = ¢/

8eNST,=(SP)

retd
738

1GET READY TN TYPE RHDST

$2TYPF ASCIZ STRING
:3GFT OVER THE ASC1l2

C€15><C12>/RHCA =/

08CA,=(SP)

s etd
T48

CONTENTS

CONTENTS

CONTFNTS

CONTENTS

:GFT READY TO TYPE RHCA CONTENTS

$3TYPE ASCIZ STRING
:1GFT OVER THE ASClZ

€18>C12>/RHAS &8 /

A0AS,=(SP)

1etd
758

tGFT READY TO TYPE PHAS CONTENTS

13 TYPE ASCIZ STRING
$3GFT OVER THE ASClZ

€15><12>/RHOF =&  /

8s0F,=(8P)

revd

168

1GFT PEADY TO TYPF RHOF CONTENTS

11 TYPF ASC12 STRING
11GET OVFR THF ASCTI2

SEo @198



MAINDEC=11<DERPV-R
DFRPVR P}

9018
P19
9A%20
an21
922
90123
9m24
9¢2%
9026
9027
9m2a
9¢29
930
9331
932
9433
9734
LT R LY
9036
90137
99338
9r3e
94130
9041
94 ?
9743
9244
9245
2046
9047
9748
9049
LT LY)
9051
9052
90%)
905 4
9PsS
9056
9457
9258
9959
936
9061
9062
9¢6)
9064
9468
2266
9067
9A6R
9969
9a7@
9071
9A72
9073

#3537
235376
¥35402

PIS40Y
fisS4te

#35426
835426
315432

N31S414
235440

n354%6
A35456
935462

035464
fn3s47e

f355026
038506
n3ISS12

”35S14
"315820

"33536
35536
7315542

035544
7355990

P3I5566
035566
735572

PISS T4
235600

A3SeLe
”315616

035622

f3IS624¢
fIS630
#1563

ft1746
134402

184400
PEAL06

13746
104402

103400
P00406

913746
104402

104400
P2v0406

P13746
104402

104400
PAP4DE

A13746
104402

104400
203406

P13746
174402

104400
0P 406

013746
104402
2050137

104402

MACYI1 27(732)

27270

"3S5412

fP2306

"nI5442

f02304

"35472

002300

935%22

fP2302

f315%%2

202274

f3i5602

AR2276

034666

21219

J1R«FER=TRA 162272 FPAGF 17}
CRROR MESSAGE TYPEOUT ROUTINE

68t

77s:

788

79¢:

8Ps?

828

TYPERR:

13 . ASCI?7 €18PC)12>/RHYK 3/

uNYy QsMR,=(SP) +GFT READY TN TYPF PHMR CONTENTS
TYPOC

TYPF Y | stTYPE ASCI? STRING

RpR 778 +3GFT OVFR THF AST12

13 .ASC12 C1S><C12>/RHLLA =&/

MY PSLA,=(SP) tGFT READY TO TYPF RHI A CONTENTS
TYPOC

TYPE Y | 13 TYPF ASCIZ STRING

RR TAs 13GFT TVER THF ASC12

11 .,ASC17 €15>C12>/RHCC =/

MOV P8CC,=(SP) $GET PEADY TN TYPE RHCC CONTENTS
TYpnC

TYPF Py | s3TYPF ASCIZ STRING

PR 798 t131GFT OVFR THF ASCIZ

13 .,ASC1I? C15>C12>/RHEC1 8  /

MOV RSECY,=(SP) 1GET READY TO TYPE RHFCY CONTFNTS
TYPOC

TYPE Y | $1TYPE ASCIZ STRING

BRR ets s3GFT OVER THF ASC1lZ

1;.ASCI?2 <1S><12>/PHEC2 = /

¥ov eeFC2,-(8P) tGET PEADY TN TYPE RHFC2 CONTFNTS
TYPOC

TYPE setd 13 TYPF ASCIZ STRING

RR g1s 13sGFT OVER TME ASClIZ

11.ASC12 C15><12>/RADT &/

MY REDT,~(SP) +GFT READY TO TYPE RHDT CONTENTS
TYPOC

TYPFE Y | t1TYPF ASCIZ STRING

RR f2s ¢+3GFT OVER THE ASCl2Z

11 .ASCl? €1S><C12>/RHSN = /

MOV @eSN,=(SP) $GET READY TO TYPE RHSN CONTENTS
TYPOC

cLP ASPRITFEM ¢tCLEAR PRFVINUS ERROR ITEM

TYPE ¢+ SCHLF ¢t "CARPTAGE RETURN®" g "LINF FEFD*®

SEQ @199




MAINDFCel1«DERPV-B

DEPPVR P11

9074
A7S
9176
9077
9378
9479
9780
9091
9082
9783
90e4e
90RS
SAPY
90’7
908R
9089
97290
)91
9mQ2
9093
9Ny
9a49%
9496
9097
W98
9099
9140
9101
9102
9103
9104
108
9106
9107
9108
%1@9
91130
%111
9112
9113
9114
91158
9116
9117
Stin
9119
9120
s121
9122
9123
9124
9128
9126
9127
9121
9129

~...-..--.-.---------—ﬁ-----——--—--—------—--n-I-l.-..-.--.llIlIIllIllll-Il-l--I-I----n---------—--—--——v

f35634
”350136
P3IS640
NiSe4s

235646

®33652
235654
#2356%6
AIS660
®35662
?35664
035666
035672
¢35676
#35700
35702
035704
35710
315714
35716
f3I5720
n35722
935726
835732
035734
”35736
735749
235744
235746
235750
35752
f38754
235756
235760
235762
A3S764
A35766
#35766
35770
n3IsS172
235774
A3S77e
"IeP02

AI6P04
P3I6M06
fl6nte
736012

LAY T
ANS000
153782
01004

A16746

tA4492
AAN4eS4
onsian
06300
#o6300
f263M0
262700
f200137
2091002
022020
AN0s20
210037
12067
ra1404
1044090
200000
104400
#12067
001404
104400
LA T
104400
212146
12601
fo141S
f12400
105720
#0100}
A13146
194402
A0a402

M13146
104410
fesS711
f2140)
104400
fR0764

”12631
f12600
000207
220040
936016

MACYLY 27(732)

01114

143244

on122@
"34666

034666
P00

fP1218
onecae

001215

236712

200

1R«FFRels
ERROR MFSSAGF TYPEOUT ROUTINFE

18:

138

28

is:

43

3 ¥

L1 ¥

783

98¢
198

16:22

MOy
cLe
RISH
ANF

Mov

TYPOC
AR
DEC
ASL
ASL
ASL
AND
Cup
ANF
Cup
BR

L 11}
MOV
BFQ
TYPF
« WORD
TYPF
My
aFQ
TYPF
«WORD
TYPE
MOV
qov
RFQ
Uov
T&THR
BNE
MOV
TYPOC
RR

NOVv
TYPDS
TST
REQ
TYPE
BR

oy
oy
PTS
«ASC1l?2
+FVEN

PAGF 172

PRI, ={SP)

L
Q8SITEVYR,RP
1s

SFPRPL,=(SP)

b ot ]

QO

pe

PO

RO
SSEFPRTH, RO
PO,08PPITFM
13s

(R@je, (P
Ss
RO,QsPRITFM
(PB)+,2¢

3s

@

¢+ SCRLF
(P&)e,4a8
LY |

]

+SCRIF
R1,«(SP)
(RO)e, R

9

(RA)e¢, PO
(PRA)e

78
P(R1)e,=(SP)

s
@(R1)e,=(SP)

(R1)
9s
s 118
.3

(SPYe, R
(SP)e+, RO
PC

/7 7/

tSAVF Re
sPICKUP THF TTEM INDEX

:TF ITEV NUVAFR 1S ZFRO, JUST
tTYPE THE PC DF THE ERROR

$SAVE SERRPC FOR TYPEOUT

sFPROR ADDRFSS

GO TYPFeoOCTAL ASCIT(AIL DIGITS)
$GET OuUT

$ADJUST THF INDFX SO THAT IT WILL
: WOPK FOR THE FRROR TAWLF

$tFORM TABLF POINTFR

tWAS PRFVIOUS ERROR SAMF
$RRANCH IF NOT

1POP R@ OVFR FM AND DHW

tSAVE NFwW ERROR ITEM

tPICKUP "ERROR VESSAGE®™ POINTFR
sSKIP TYPEOUT IF NO POINTER

$TYPE THE *ERROR MESSAGE"

1"EPROR MESSAGE" POINTFR GOFS HERE
s “CARPIAGF RETURN®™ & "LINE FEED"
sPICKUP "DATA NEADER®™ POINTER
:SKIP TYPEOUT IF O

tTYPE THF *"DATA HFEADER®

t"DATA HEADER"™ POINTFR GOFS HFRF
t *CARRIAGFE RETURN®" ¢ "LINF FEFD"
t SAVE R1

;PICKUP "DATA TARLE®™ POINTER

tBR IF NO DATA TO RE TYPED
sPICKUP "DATA FORPMAT® POINTER

$ "OCTAL"™ OR “DECIMAL®

tAR IF NECIVAL

tSAVE A(R1)+ FOR TYPEOUT

$1GO TYPE««QCTAL ASCII(CALL DIGITS)

1SAVE QA(R1)e FOR TYPENUT
160 TYPFeeDFEZIMAL ASCIT WITH SIGN
$11S THERE ANOTHFR NUMRER?

tBR IF NO
tTYPE TWO(2) SPACES
1 LOOP

SRESTORF Ry

$"CARRIAGF RETHRN® ¢ "LINE FEFD"
s RETURN

1TWN(2) SPACTES

I RAL AR A A XA X A R A I Xy I Y Y T Y R Y Y P Y Y Y Y Y Y Y Y Y Y Y YYYZXIXX)
IRAAAA AR LA A A A A A X221 T I X Y Yy Y Y Y Y Y R Y Y Y Y Y Y Y Y Y YT Y )]
I AA A A A A4 AT A X I X A L I Y I Y Y R I I Y Y Yy Y Y Y Y Y Y Y Y Y Y Y YYYYYYY)

«SATYL BINARY TO OCTAL (ASCII) AND TYPF

SEQ M200




1ReFERTIS 16227 PAGF 17) SEC M201

MAINDFC=11=DERPVe=R

MACYLIt 27(732)

DFRPVR P11 BINARY TO OCTAL (ASCII) AND TYPF
911
9131 $8THTIS POUTINF IS MSEP TN CHANGF A 1A«RIT RINARY NUVMAFP TN A 6«DIGIT
9132 t80CTAT (ASCI1) NUMKFR AND TYPE IT,
91133 188 TYPOS===bNTER YFRE TO SETUP SUPPRESS ZFRNS AND NUMRER OF DIGITS TO TYPE
o134 seCALL:S
9138 ge vOY NUM,=(SP) $sNUMRFP TO AF TYPFDP
9136 e TYPNS $1CALL FOR TYPENUT
91137 s e LRYTF N $1N=1 TO 6 FOR NUMBFR OF DIGITS TO TYPF
9138 1 +PRYTF ™ ssMzt OR @
91139 te t11=2TYPE LEADING ZEROS
9140 1o 1:A=SI'PPRFSS LEADING ZEROS
9141 X
914? 188 TYPONee=eENTFR HERF TO TYPF OUT WITH THE SAMF PARAMFTERS AS THE LAST
9143 :#8TYPNS OR gTYPOC
Q144 1eCAIL:
9145 ) MOV Nilm,e(8P) 13NUMRER TO RE TYPED
91 46 1o TYPON t:CAL! FOR TYPENUT
9147 s @
9148 388 TYPOC==«FNTER HERF FAR TYPFOUT OF A 16 BIT NUMBER
9149 tsoCALL:
9150 T MOV NUM, «(SP) t tNUMBER TO AF TYPED
9151 1o TYPOC t3CALI FOR TYPEOUT
9152
9153 7236P16 R17646 ORGP $TYPOS: MOV #(SP),=(SP) 11 PICKUP THE vODE
9154 (36A22 116667 O0PARO1 @IP211 MAVR 1(SPY,8AFTLL tsLOAD ZERO FILL SWITCH
1S5 2316030 112667 4P220) MOVR (SP)¢,80MODE+1 ¢ NUMBER OF DIGITS TO TYPF
9156 A3I6A3E P62716 00PP02 ADD 82,(SP) $ 1ADJUST RETURN ANDDRFSS
9157 A36P4P 000406 AR sTYPON
9158 036P42 112767 020001 FER1T71 STYPOC: MOVR $1,80FILL $ s SFT THE ZFRO FILL SWITCH
9159 236458 112767 0C0F06 APA16S MOVR 86,80MONE $3SET FOR SIX(6) OIGITS
9167 M3I6PS6 112767 Q800085 PeR1%4 STYPONG MOVR 85,80CNT 13SFT THE ITERATION COUNT
9141 0I6A64 BI1R34G MOV R3,=(8P) :1SAVF R}
9162 036066 010446 NOV R4, =(SP) :3SAVF P¢
9163 Q36070 O10S46 Mny RS ,={SP) $ 1 SAVE RS
9164 MI6072 116704 00145 MOVA $OMODEe1, R4 $1GFT THE NUMRER NF DIGITS TO TYPE
916% 036076 MAS4PE NEG R4
9166 AIG100 62704 000006 AND 85,P4 $$SUBTRACT IT FOP MAX, ALLOWED
9167 0836104 110467 020132 MOVR R4, SOMADE $3SAVE IT FOR USK
9168 036110 116704 MRA12S MNVRA $AFILL,R4 $3GFT THE ZFERO FILL SWITCH
9169 A36114 B16605 MHAON12 MOV 12(SP),RS :3PICKUP THE INPUT NUMEBER
9170 036120 005¢0) CLR R $1CIEAR THE OUTPUT WORD
9171 @#36122 026105 18¢ ROL RS 11ROTATE MSR INTO *C*
9172 036124 POP4N4 BR LX) $1:G0O DO ™S8
9173 036126 206108 283 ROL RS 13 FOPM THIS DIGIT
9174 036130 AP610S ROL RS
9175 @36132 8M610S POL. 1
9176 036134 010503 MOV RS, P}
9177 036136 8P610) 3¢ ROL R} $3GET LSB OF THIS DIGIT
9178 AI6140 105367 0APNTE DFCH $OMODE $3TYPE THIS DIGIT?
9179 0936144 100016 R8Pl 7 $3BR IF NO
9187 036146 042703 177770 RIC 8177770,R) $13GFT RID OF JUNK
91Rf1 @3I6152 AA1002 ANE 48 11 TFST FOR 9
91R2 036154 ©€0%704 TST P4 t ;SUPPRESS THIS ?
9193 036156 00148) 8Fy LY ] 13BR IF YES
9144 036160 #PS204 48 INC R4 13DON®T SUPPRFSS ANYMORE A°S
9188 N36162 ©52703 03006P B1s 8°A,R} $sMAKF THIS DIGIT ASCII

e e e



BINARY TO OCTAL (ASCID)

MAINDFC =11 =DERPVeA
PFRPVE, P11
9186 MIGI166 052703
9187 336172 117367
9198 436176 104479
91729 036202 12%367
919¢ 436206 PAIINT
9191 ¥36212 002492
9192 036212 005204
9193 036214 200744
9194 @Y¥6216 0126095
9195 736220 12604
9196 #6222 01200)
9197 036224 16666
9198 036232 aA12616
9199 ©36234 00N02
9200 236236 A99
9201 @36217 (Ll
9202 436240 Ao
9220 936241 e
92¢v4 736242 P0OAGO

MACY1Y 27(73 )

(Lol ol T
dsT X 14
m316236
020432

eA00R2

APPOPe

10=FER=76 16:22

AND TYPF

L3 ¥ RIS
VOVR
TYPF
783 DFCn
AGT
BLT
INC
()]
68: “ov
MNY
MOV
My
wov
RTI
LI X JRYTH
+BYTF
S$OCNT: LRYTF
$AFILL: RYTE
SOMODE: ,WORD

PAGE 174

.. ‘ﬂ‘
R3,as
P8
sOCNT

28

LY

Pe

rd |
(SP)e,RS
(SP)e,R4
(SP)s, R}

2(SP),4(SP)

(SP)e, (SP)

299

$IMAKF ASCII TF NOT ALREADY
13SAVF FOR TYPING

13G0 TYPE THIS DIGIT

s sCOUNT RY

$sRR IF ¥ORF TO DO

:IBRR 1F DONF

t3 INSURF LAST DIGIT ISN’T A BIANK
$1:G0 DO THE LAST NIGIT
tsRFSTORE RS

t3PESTORF R4

11kFSTORE R)

19SFT THE STACK FOR RETHRNING

st RETURN

1:STORAGE FOR ASCI1 DIGIT
$sTFRMINATOP FOR TYPE ROUTINMNE
13O0CTAL DIGIT COUNTER

12 2FRO FILI SWITCH

s sNUMREP OF DIGTTS TO TYPF

SEQ M202




MAINDEC =11 =DFRPV=8B MACY1Y 27(732) 1R«FFB=74 1612272 PAGF {78 SEQ /A2¢3
DERPVE,PIT BINARY TO OCTAL (ASCI1) AND TYPF

924% L I r Y Y Y Y Y Y Y Y Y Y P Y T Y Y Y Y Y Y PV Y Y YR YYYYY Y Y )

92¢6

9227 +SBTT! TRAP NPFCODER

920n

92019 taTHIS POUTINE WILL PICKUP THE LOAFR® RYTE OF THAF "THAP®™ [NSTRUCTION

9210 teAND USE 1T TO INDFX THROUAGH THE TRAP TARLF FOr THF STARTING ANDRFESS

9211 to0F THF DESIFED KOUTINF, THFN 1SING THFE ADURFSS NBTATNSD IT wWlLI

9212 1800 TO THAT POUTINF,

9213

214 MN6244 010046 $TRAP: MOV Rd,=(5P) st s SAVF R¢

9218 *16246 P16600 APPRPA2 MOV 2(SP)Y, R 23GFT TFAP ADNRFSS

9216 V36252 0087402 TST «(RAM} 11 BACKUP RY 2

9217 MY¥6254 1110020 “wovRa (P2, RQ $1GFT RIGHT RYTF OF TRaAP

97218 036256 P16902 *16764 MY STRPAD(PA),RA 23 INDFX T0O TARLE

9219 N36262 MOA0200 RTS pA 13G0 TO RPOUTINF

922¢

9221

9222 +SRTTI TRAP TARLF

2213

9224 t8THIS TARLE CONTAINS THE STARTING ADDRFSSES "F THE ROUTINES CALLED

9225 ts®RY THF "TPAP"™ INSTRUCTION,

9226

9227 H ROUTINF

972’ s eoveovese

9229 A3626% STRPAD:

92312 036264 M3ISHN sTYPE 13sCALLSTYPE TRAP+A(10440d) TTY TYPEOUT ROUTINE

9231 0N36266 0I6042 sTYPOC 33CALLsTYPOC TRAP+2(144402) TYPF OCTAL NUMBER (wITH LEADING Z2EROS)

92312 M36270 036016 S$TYFOS 33CALLSTYPOS TRAP+4(124404) TYPE OCTAL NUMBER (NO LFADINT ZFROS)

923) 036272 PI6AS6 $TYPON 33CALL=TYPON TRAP+G(144406) TYPE OCTAL NUMBER (AS PFR LAST CALL)

97234 436274 233320 STYPDS 3:CALL=TYPDS TRAP+10(104410) TYPE DECIMAL NUMBER (WITH SIGN)

923S 236276 034154 $RDCHR 3 3CALL=@DCHR TRAP+12(1M4412) TTY TYPEIN CHARACTER ROUTINE

9236 063100 034240 SRDLIN 13CALL=RDLIN TRAP+14(104414) TTY TYPEIN STPING ROUTINE

9237 A36302 04364 S$RDOCT 13CALLSRDOCT TRAP+16(174416) RFAD AN OCTAL NUMBER FRPOM TTY

9238 MmisICE MIBSS2 WAIT.T :CALISHWAT TRAP+2((104422) DONT ADD AROVE THIS TPAP

9239

9249

9241




MATMDFC-11=DERPV=R
DFFPVBL,P11

9742
97243
9244
, 9245%
9246
9247
97249
9249
9280
9251
9782
92%)
9254
9288
92%6
9287
9258
9259
9260
9261
9262
9.63
9264
9265
9266
9267
9268
9269
9270
9271
9272
9273
9274
’ 927%
9276
9277
9278
9219
928¢
9281
9262
9293

A6 306
36314
"n363122
736324
f36326
a¥6130
v36332
16334
83163136
736342
f363se
236352

"36354
"16360
n36364
fl6d7e
036372
fl6374
f36376
036400
364042
0316404
A36406
ni6414
A36422
316424
"316426
"36130
236432
MI6434
364136
LELY X 1
n36442
PI6450

MACY1I?

TRAP TABRLF

"12737
2737
210446
10146
f10246
210346
010446
2108546
f10667
2737
FPOAMRO
"P0776

016706
205067
n0S267
fR1378
f1264S
012604
01260
012602
P12601
r12600
#2737
0127137
104400
36142
212716
004666
PPAAA2
Ll L D0
200776
POAAOR
nASALS
AAR122

36434
LR Y T

AAPRI6
"36154

onnnéa
fRPRS 4
r0PASA

fAI6GIP6
ar334e0

f47520

27(7 3

A00024
090026

PeAN24

hPRr24
QPrPR76

042527

10<FFRe?6

1008000000000 000803050000000030500002020800300000008303000080000000s

«SRTTL

16122

PAGF t76

POWER DOWN AND P ROUTINES

§POYNER DOKN ROUTINF

sPWPDN:

s POWEP
SFWRIIP:

18:

SPWRMG:
SPWRAD:
S$ILLUP:

$SAVR6?
SPOWERS

MOV SSILLUP,#ePWRVEL 1 SET FOP FAST Up

“uov 8340,08PWRVEC+2 23PV1I0:?

nov PR, =(SP) 1 PUISH RA ON STACK

MOV Ri,=(SP) stPlUISH R1 ON STACK

MOV P?2,=(8SP) tsPUSH B2 ON STACK

»oy RY,=(SP) stPIISH R} ON STACK

uOovV R4, =(SP) 1sPUSH P4 ON STACY

MOy RS, «(SP) eePUSH KE QM STACK

Oy SP,$SAVRs 1 s SAVF Sp

"oy SSPWRUP,BEPHRVELC 33 SET ""'P VECTOR

HALT

B8R =2 13 HANG up
UP ROUTINE

MOV S$SAVRA,SP 1:GET 8P

CLR S$SAVRA sWAIT LOOP FOR THF TTY
me $SAVRG t3wAlIT FOR THE INC

RNE is 13GF  WOPRD

MNYy (SPYe¢,RS 11PYP STACK INTO RS

MOy (SP)e, R4 tsPOP STACY INTH R§

uny (SP)e,P1} 1:POP STACK INTO P}

MOV t(SPY+,R2 tsPOP STACK INTO B2

MOV (SPYe, R} +3POP STACK INTO Pt

MOV (SP)e, RO 1sPOP STACK INTO RO

oy SSPWRDN,QsPWRVEC 3 3SET UP THE POWFR DOWN VECTOR
“Ov 8340,0¢PWRVFCe+2 31PPIOLTY

TYPE sPEPORT THF PNWFR FATII URF
+WORD $POWER t}POWFR FAIL MESSAGF DOINTEP
MOV (PCle, (SP) tsPESTART AT REGIN

s WORD REGIN tsRESTART ADDRESS

FT1

HALT gt : THE POWER UP

AR =2 13 BEFORE THE PNWER DOWN wAS COMPLFTE
0 1tPUT THE SP HERF

JASCTI7 <C195C12>"“PONER"

+FVEN

SEQUFNCF WAS STARTFD

SEQ 9204

r



MAINDEC=11=DEPPY=R
DFRPVE P11

9726 4
3288
92R6
9287
Q2HA
92R9
9292
9291
9292
9293
9294
9295
929¢
9297
9298
9299
930p
9301
93n2
9313
934
930S
91306
93?7
9378
913090
9312
9111
9312
9313
9314
9315
9316
9317
931A
93190
91322
9321
9322
9323
9324
9131298
9326
9327
9328
93129
9332
131
93132
93133
9334
913138
921336
913137
93138
93139

736452
ni64ée
Pl6466
LRI RY
Pl6sot
936506
fnl6514
936522
2365130
0365136
36544
*36552
236560
36566
f36S570
n36%576
"36604
036612
16620
nl6626
"36634
Al6642
fl6650
MnI66S1E
~3166%56
036664
P36672
PrI6T00
#36706
"36714
036722
236730
A367136
36744
A36752
36760
n36766
036774
A3l002
flre10
A372106
2317024
11032
237040
31746
#317054
037062

MACY11

27(732)

1R«FFPRe?h 16227 FAGF 117 SEQ P228

POAER DOWN AND NP ROUTINFS

30122
fe2111
044440
#52%22

1"t
052%22
040516
244502
f47127
P42440
0429524
020124
247516
omo124
2306122
ne2111
Pa4440
052922
"42519
042520
fre1d40
fe2111

f20

108
942324
022124
742523
020124
244440
P42440
252040
247111
0445153
941538
844503
#44122
242517
0220124
020122
283117
f47111
P47440
947514
020107
220061
046101
AS2111

f320060
e47040
fs2116
092120
n32116
nsS2120
046102
n20124
od4ir40
f%013e
f20104
0445P4
f20124

fl2060
PaTA4P
0352116
252120
e20116
22103
%2111
aS1440

ese13e
n20104
f44504
024124
neesS24
02012}
#1122
PéeS11
03o44n
es1103
0200356
240519
051501
72012}
#4610
954502
o47111
240440
242516
042101
"e4122
247506
20114
f2012)

fe2r4ee
"52117
rS110S

e
#1103
0424408
P20109S
47504
0%2129%
esj509%
f44502
020104
042523

042040
052117
as1109
033440
0%410%
042108
P42040
052108

041508
044502
f20104
pS2382
042%19
feT11¢
1117
020108
f2PPE6R
515817
$42504
200114
042040
247516
e40350S
246440
f20107
046114
20mA12)
247111
AS110%
A2A122
neT128
"44504

]
$FRPOF AND MESSAGE TABLF CONDIVFNTS

:
1000000000000 0000000000RRREBIINBINVNNITTIVNRBBONIBRNLINOPIEOPRREEORODRRGS

Evy g +ASCIZ /RPP4 DID NOT INTFERRUPT/

Fv2: +ASCI7 /INTFRRUPT ENABLE BIT DOWN RUT FXPECTED RIT DID NOT SFT/

EM3g «ASCIZ /RPr4 DID NOT INTERPUPT wHEN EXPFCTFD BTT DID SET/

FM4 «ASC17 /EXPECTED BIT DID SFT BUT TIVE IS IV FRROR TIME IN 18 MICROSEC. DECIMAL/
Eus; +ASCIZ /RHAS DOES NOT CLEAP RY MOVING IN ALL ONES/

EM&3 «ASCIZ /LOADING RKERI FOR ALL UNITS NIND NOT SET ANY RHAS BITS/

prer




MAINDEC=11=DERPV=B
DERPVA P11

9340
9341
9342
913143
9344
934S
93146
9347
9348
9149
9318
9351
9382
931%)
9354
918§
913186
91357
91518
9159
9164
9361
9%e2
93063
9364
9365
92366
9367
9368
9369
9170
9371
372
9173
9374
9378
9376
9377
9378
9379
93ap
93R1
93R2
9381)
9304
9385
9386
9387
9388
9309
93092
9391
9392
939}
9394
919§

AR N X K
37476
*317104
637112
w3122
AIT126
#3713
37142
237150
037156
037164
237172
aN37200
0371202
4317210
#3721
A37224
*37232
a317240
437240
037291
337256
f37264
#37272
*37300
2037306
A37314
37322
373130
"3713136
37344
f37352
837386
A37364
”37372
@), 190
n37406
¥37414
37422
237430
"37436
A37444
037452
237460
N3IT464
37472
1317860
N3171506
A37514
"371522
A37530
378136
237544
037552
90317560
"37566

POWER

820104
"n425213
2294131
A41040
AS012)
242511
f44507
247040
A44530
026124
Aet101
os112a
000113
#52123
f20104
A2010%
747319
A20124
042110
852109

127
fS612)
820108
042322
047127
231123
046123
#54314
n20109
P47040
042116
042923
f43161
05012)
220103
042%22
020034
P41301
2471112
251%04
#52517
053101
936514
#36%26
744527
044522
PSOR4R
f42109
f44440
944514
44122
04412)
044040
®47587
8353104
231049

MACYIT
NNWN ANE

ALIStL6
fA2M124
Ae4122
AS2111
241508
f2M104
0%212)
047117
052123
251440
fs1117
043517

ase11Y
fst1104
n40510
020114
fe7111
f398%923

e00
321119
047111
047520
0201604
031040
031440
020104
Iy LT
f47123
935117
044440
000124
"42524¢
f47111
#47%20
20104
47516
#20113
#20056
220P61
P42114
f2010S
a2676t
f20060
f44124
042116
2513%17
020054
052116
042%32
851503
#52%17
053101
230078
n36501
054504

27(7132)

18=FFR=T¢

1P POUTINFS

f20124
L7189
fS1501
912)
f43111
"42922
as11@9
fe2440
047101
f20117
220124
040522

242%2r
053111
020123
ne4%e2
231040
fsS1440

s201190
040104
042%27
047504
p41510
feIS1P
047117
233101
252111
fs0440
020122

820122
046104
42527
0%M12%
N5a04n
241501
fnes122
044121
44040
047518
253040

rS1440
042514
251108
047516
f40511
020054
220061
ne2114
220109
020054
n26061
4304798

FY7s

FMia:

F¥y12:

EM133

JASCI?

wASC12

«ASC12

«ASC17

.ASC12

16222

PAGE 178 SFQ 0206

/SPFCIFTFD REGISTEP NON FXISTANT, SO ASART PRNGRAM/

/STOPPED DRIVE HAS “I1 RIT IN RUDSY SET/

/A]TH SPINDLE POWERED DOWN PHCS2 SHOULD ONLY WAVE UNIT NO: AND IR SET/

/AFTER SPINDLE POWERED UP, NO PACK ACKN, RHDSY SHOULD WAVE MOL=1, VVsh/

/MITH SPINDLE POWERFD, MN INTUALIZE, RHCS1 SHOULD HAVE GOs@, DVAsi, RDYs




VMAINDEC=11«DERPVeR
DERPVB P11

9396
9197
9398
9390
9402
9441
9402
9403
9404
910%
9406
9407
9409
94,9
9410
9411
9412
941
9414
941S
9416
9417
94186
9419
9420
9421
9422
942)
9424
942%
9426
9427
9428
9429
94130
9431
9432
9433
9434
9439
9436
94137
9434
94139
9440
9441
9412
9443
9444
9445
9446
9447
9444
9449
9450
9451

*371574
037602
317603
*317610
"17616
f317624
"376)32
231640
37646
737654
*37655%
037662
f17670
37670
737704
031712
371720
37726
737727
ITTIe
037742
#377%0
M"3778%e6
n3IV7764
n3T7772
040000
40006
nePrat e
A40016
nePP24
40032
n40040
40046
40054
A4AASS
840062
040070
G TN
40104
40112
n40120
040126
f40134
040142
40144
n4s152
f40160
n40166
nev174
040202
040210
n4e211
40216
040224
$40232
f40240

POWER

920054
fee
tot

51449

fa2%514

a%1109%

f2012a

251440

Mf20104
oon
120

41501

ne2%14

fe150)
rP20104

042109

f51109
e12
1 1. b}

040504

02012)

042%22

f40S1S

942522

p4nS24

043101

047%0)

800104

047516

247503

020104

842103

51108
o012
187

040504

020123

942522

Ae0S513

42522

040524

fed101

847503

000144

251104

846103

04758}

f20104

042108

05110%
012
107

040904

853111

fn4er510

042502

MACY1Y
DOWN AND

"e2%11

@#52106
#44%20
f"Sensa
042109
044122
47510
042502

#41501
64711)
043504
Pe631S
040%6)
a40440
n471822

@47%17
040324
n42%502
641440
042116
f2010)
P44440
042524
046518

047453
0465193
04050)
040440
047522

047517
040524
042302
041440
0d2116
f201M)3
044440
942324
046318

asii1y
040508
P46S1S
A4o50)
f40440
947522

247517
040524
251503
046129
020034

2707

1h-FER=T6 16:2)

UP POUTINFS

MIPPTS

251108
042116
#53%17
752440
f4150)
46129
flenrs

82011)
%3517
f20108
s471019
51528
020116
enes22

020104
fddddr
0475606
046517
220054
040504
02012}
020122
047101

220120
#47101
031328
020116
#063522

020104
044440
047506
046317
020034
040504
n2012)
020122
847101

020105
020122
247101
035132S
027,116
006322

020104
fded440
nS1440
220104
042322

Emy 4 +ASC17

EV1S: +ASCT1

«ASC12Z

Eviés «ASCIT

.ASCIZ

EM17: JASCII

.ASCI2

PAGF 179

ZAFTER SPINTLY POERFD 1P AHSS SHOMID REzA/

/PACK ACYXNOWLEDGE COMMAND CANSED AN FRROR/<C19><12>

/GO0OD DATA IS RFFORE COMMAND, RFC DATA IS AFTFR COMVAND/

/NO=0P COMMAND CAUSED AN FRRNDR/<C15><12>

/GOOD DATA IS BEFORE COVMAND, RFC DATA IS AFTER COMMAND/

/DRIVE CLEAR COVMAND CAUSFD AN ERROR/<15>»<12>

/GO0OD DATA GIVES SHOUID BF, RFC DATA GIVES AFTER COMMAND/

SEQ /207

e ——




MAINDEC-11«NERPVR
DERPV®,P11

9152
9453
9454
9455
9456
9487
94580
9459
9460
9461
9462
946)
9164
9469
9466
9407
9460
9469
9472
9471
9472
947)
9474
947S
9476
2477

9478.

9479
94802
94819
9402
940)
9404
9403
9406
9407
9400
%469
9494
9491
9492
949)
9494
9498
949¢
9497
9490
9499
%08
501
N2
M)
9504
9508
%06
"%e?

740246
reRr2%4
042262
f40270
04P276
re0 01
2401306
f4Pd31 4
#40122
240330
2443136
040342
401330
feNniISe
fend64
740372
f40400
f40406
040414
f40422
240430
040436
n40444
40430
fe04LSe
P40464
040472
40900
f40S06
fansStie
P40322
f4082)
fe0s 3o
#0536
40544
040552
AensSen
040566
040574
P4NST6
WL LI 1.L
040612
240620
f4P626
40634
40636
040644
PrP4RGS2
040660
fePebe
040674
40702
048740
fen71 6
040724
L L] 22 )]

MACY11

POWER DOWN AND

820103
043440
040440
041440
042116

122
fe7111
0403519
#S2%01
f47101
fS1117
847507
052101
n42%26
0323517
026103
042040
044337
042322
047117
#2012}
020122
47101
f44122
8475M)
051524
847111
fe6%1%
040527
042449

eoo

122
041440
052116
044522
046517
053440
820116
"00122
#4712%
841440
s42116
042%2)
fe2440
f0S013
L7507
#s2101
042526
32517
#26109%
042040
044507
042%22
%1109
027124
31109

feASPY
fs3111
fa%2166
46517

(J [
n40508%
sd41440
042116
042%2)
re2440
oP5P1S
04211
0201601
n2012)
ne2114
as1mee
052101
f42326
027107
042524
#4101
047%0)
o80104
51903
052116
042040
o210
feT101
02012)
51122

0421180
0 e7117
92012}
#43516
040319
nsS1%501
es110%

fe7814
046517
f41440
020104
"51122

842117
2010}
820123
042114
831040
0321014
042926
044307
0d1440
040440
841440

27(732)

{ReFEReTSO 1¢122

UP ROUTINFS

P4MS24
0s1508
2511608
PanrsS1LS

026504
P46317
f41440
020104
f31122

f42040
Pfe4307
04412}
ne1040
041308
f20161
f2012)
Péi 440
52116
0429524
0463519

020861
847108
031129
f4750)
020104
047111
”%1117

030%2)
042524
0329604
fel144r
Pe2116
044440
047522

042101
040518
%2501
as7%e01
251117

842040
044587
fest 2y
041040
241909
020101
f2012)
82123
047117
052106
046317

Fv20s .ASC11

«ASC17

EM211 «ASC12

EV223 .A8C12

F823: +ASCI1

«ASCIZ

PAGE 18Q

/9FAD=IN COVMAND CAl SFD AN FPRPOP/<1%5><12>
N »~

-

SEQ @200

760ND DATA GIVFS SHOUID AF, PFC DATA CGIVES PFG, CONMTENTS AFTER COMMAND/

/RHCSY CONTFNTS DURING COVMAND WAS IN FRROR/

JPHDST CONTENTS DURING COMMANND WAS IN FRROR/

ZUNLOAD COMMAND CAUSED AN ERROR/<C15><12>

/7G00D DATA GIVFS SHOULD RE, RFC DATA ~IVFS REGISTFR CONT,

AFTER COMMAND/

s it e o



MACY1I1 27(7¥D)

POMFR DNOWN AND UP ROUTINES

BAINDF =t 1 =DERPVR
DEFRPYR Pi
ISPR  A4AT4C  PEPS1S
9509 Ad0Y4S 117
I AIATS2 A20124
9511 AeP764 R4TIM
9512 40706 M51529
9513 40774 A241160
9514 41202 006522
9518  A41A0S 107
9516 G41012 M40SA4
9517 a41902¢ ASI111
9518 A41226 A4TIS1O
9519 4136 P42502
9520 Q41442 M2010)
9521 041080 MedeAn
9522 041056 ASIP40
9522 M41A6Y I47%0)
9524 J1NT12 #4301
9825  N411MA¢  MTISHY
9526 A411606 PO0104
9527 M4111¢ 42522
9528 41116 AS2040
9829 441124 052116
9%34 P41132 47111
9531 PAd1140 A46S1S
9%32 041146 PEPSH)
9533 Pe1154 Me044
9534 M4A1162 047%22
9538 ©4e1167 187
9536 Pe1174 040508
9537 #4122 0#SI111
9538 241210 9479812
9539 #41216 MA25A2
9540 041224 M201O)
9541 041232 043440
9542 P41240  PS1040
9543 041246 047503
9544 0412954 64310}
9545 041262 M47%03
9546 241270 AON104
9547 041272 0I0N6S
9548 041300 031506
9549 A41306 P46517
95353 241314 020123
9551 @41322 04)101
9552 41330 044124
9553 Q41336 042510
9554 041344 051528
9555 ¢41352 M20116
9556 041360 PRO122
9557 041362 051127
9558 041370 042510
9559 041376 NLR44O
9569 (41404 052101
9561 241412 03519528
9362 A41420 0SP11S
9563 A41426 N720122

h42t16
LX) L)
aq4Isen
n2e1e4
*4210%
fS110S

12
fe7517
nansS24
051508
P4612%
020054
ferSey
fS3111
fe3ISPS
052116
0423924
0463193

"32924
f20117
fS110S
r LN A
fdr101
"5152%
A268116
106522
047517
040824
fs1%0%
fe612%
r20034
re0504
”S3111
ad3ses
0352116
042524
A46315%

A20060
f5210%
"40519S
feT117
P42524
020103
021122
042108
as5110%

,S2111
n42101
042116
f20101
e42108
n47522
"42522

L)
#429523
fa6S18
LT}
LY
047522

f20104
f43440
31440
P20104
#42322
04e524
rS1508
020036
020036
020122
[ IRAL)

47122

04254)
G46P40
047583
n20104
ne2108
#s1108

f2
020104
P43440
051440
f20104
042522
040324
0313503
020036
0200%6
020122
087101

043117
841440
042116
02010S
020122
%2117
040583
040440
047522

0201098
51109
042040
2403503
Pa444n
042920
f44507

Ev24:

L LY

Frae:

EM27:

1%«FER=74

+ASCTTY

«ASC12

+ASCI1

ASCI2

+ASCIZ

+ASCIT

16222

PAGF 181 3SEQ #2049

JNFESFT COMAND CAUSED AN FRAAR/Ct99€l D>

7GOOD DATA GIVFS SHOULD RF, RFC DATA GIVFS REG, CONT, AFTFR COMMAND/

/RETURN TO CENTEPR LINF COMMAND CAUSED AN FRROR/<15><12>

/GO0D DATA GIVES SHOULD RE, REC DATA GIVFS PFG, CONT, AFTFR COMMAND/

/504 OFFSET COMMANDS ONE AFTER THF OTHMER CAUSED AN ERROK/

/WRITE HEADER AND DATA CAUSFD IMPROPER REGISTER CHANGE/<C1%5><1 2>



MAINDEC=11«DERPV=R
DFRPVR P

9564
568
9566
9567
9568
9%69
‘ 957m
5 9% 71

9%72
i 9%7)
9574
957s
9576
9%77
9578
9%79
9500
9581
9%5R2
9SR3
95684
9%58%
9SR6
9587
95A0
9SRQ
9590
9591
9592
9%93
9564
9895
9596
9597
9598
9599
960¢
9601
9602
9603
9604
9608
9606
9607
9608
9609
9610
9611
9612
9613
9614
9615
9616
9617
9618
9619

041434
n41442
Ae1450
241451
41456
"41464
41472
241509
"41506
241514
ne1517
241524
041532
41540
A41546
~q1584
041562
fe1S70
"ne1S576
41600
Pe1606
A41614
41622
fe1630
41636
241644
n416%52
41660
241666
41674
f41702
041710
41716
041724
fe17132
t41740
fa1746
41754
41762
fa417%70
fet1776
042004
042012
fe2014
242022
fe2030
"ée2036
042044
"428%2
042060
042066
re2074
242078
042102
nq2110
feI2116

MACY1

POWER 1'OWN AND

#%212)
f40S10

o112

187
f4PS04
953111
AensS1o
052517
f2010%
fR630S

122
F4252¢6
040524
a51%50%
#20124
Pe4124
felt10t
P47503
00104
8s1127
042510
840440
8521t
247101
031127
#S1196
943125
042522
040303
neT101
040524
042352)
%1120
ost1040
042324
047101
847507
852101
042526
052101
046123
052048
005019
042322
fe2108
020101
220123
fS3440
842519
052106
046517

o8e

127
044040
0208122
felae0

ns11es
n43%816

947517
040524
esi19es
020124
fe2114
044124

f12
f41509
020104
043440
fS 3440
o04ms527
251108
042524
f4e651S

32111
042101
#42116
20101
042507
032111
946317
042306
842101
042504
020104
041440
020104
ase11?
043303
020122
042507
042117
e201014
020123
st 440
020104
042510

0423503
042040
044307
044127
031501
042522
#s3110%
04PS1S

044322
040505
040304
046117

27(7132)

f41440
neeses

P20104
043440
f3)é40
€4412)
041040
fS1160%

044503
040304
2383111
o4nste
020123
820109
820122
047101

020108
0s11es
042040
24410)
f20104
s20108
641040
000122
044040
020122
040504
052501
046311
0s110%
ns1S11
fe410)
fOSALS
042040
f44307
044127
04791
042%02
P42322

es3t11
232101
042526
0s210}
03204¢
840440
941440
fe2116

942524
842504
740524
047514

1A=FER=T6 16127
UP ROUTINES

EM31:

EM32;3

«ASCI1

+ASC1I2

«ASC1Z

«ASCI1

+ASCII

+ASC12

+ASC1Z

PAGE 1R2 SEQ M21p

/GOOD DATA GIVES WHAT SHMNULD RE THERE/C18><12>

/JRECEIVED DATA GIVES WHAT WAS THFRE AFTER COMMAND/

/WRITE HFEADFR AND DATA CHANGED WPITE FROM RUFFER/

/READ HFADER AND DATA CAUSED TMPROPER REGISTER CHANGE/«<135><12>

/GOOD DATA GIVES WHAT SHOULD AE THERE/<15><12>

/RECEIVED DATA GIVES WHAT WAS THERE AFTER COMMAND/

/WRITE HEADER DATA FOLLOWED BY READ HEADER AND DATA CAUSED DATA ERROR/




MAINDFC=11=NDERPVeR
DERPVR, P11

9629
9621

9622
9623
9624
9625
9626
9627
9628
9629
930
9631

9632
96133
9634
963S
9636
9637
9638
96139
9640
9641

9642
964)
9644
9645
9646
9647
9648
9649
9650
9651

9652
9653
9654
9639
9656
9637
9698
9659
9660
9661

9662
9663
9664
9665
96066
9667
9668
9669
9670
9671
9672
9673
9674
967S

012124
742132
Nne2140
42146
42154
42162
A42170
082176
f42202
fne2210
fe2216
n42224
n422%2
h42240
#42246
042254
42259
042262
242270
f42270
fe42304
f42312
04232¢
042323
f42330
2042336
042344
242152
f4e2360
n42366
f42374
$42402
042404
Pe2412
82420
42426
fe2430
#42436
042444
n42492
042460
942466
A42474
"42502
7423510
042514
042522
f42530
042336
042544
P425S52
042560
742562
042570
042576
#e2604

042%27
rS1040
#42%19
PL0440
nS210t
81529
052101
047322
042922
8s2t1ay
AS1528
030113
920122
25212}
o40310

f2

107
2409804
053111
neosSie
"32517
n20109%
20650S

122
9429526
040524
rsS1sSes
920124
044124
frelt101
47503
800104
042522
252101
747503
200124
851127
040504
046%17
041449
020104
2s011?
ne3zses
"20122
042%87
247507
as2te
042526
232101
046123
52040
onse1s
042922
942109
020101
020123

MACYIL 27(732)
PONER DOWN AND UP ROUTINES

n2010e
AeNsSesS
fe210y
042116
820101
042103
020101
000122
842101
f2et101
042108
#47522
042322
o3t103
043316

047517
040324
e515e%
020124
042114
044124

f12
041508
020104
043440
053440
405297
51108
042324
04651S

fde2101
020101
51122

%2111
A403524
040515
232501
946311
2s11e%
0519311
04410)
onsS01%
f42117
020101
020123
aS1440
20104
f42%51¢

" 42503
042040
044507
042322

834se2
P20104
fst1es
042040
pAPSe)
042040
511MS

042040
r40S0)
044440
42520
0449507
041440
fe6SeS

020104
f43440
#33440
044123
f41040
fs1108

044508
840504
053111
odesSie
02012)
02010%
#20122
fél101

042040
847111
241509

20105
241440
042116
42323
051120
fS1040
$429524
247101

042040
8445m7
44127
f47510
"42502
n42%22

253111
052101
042526
f44307

18=-FER=76 16222

FV¥33s

EM34s

EM3IS:

+ASCTI

«ASCII

«ASCI?

«ASCI2

+ASCII

+ASCII

«ASCI2

PAGE 1R)

/READ DATA CAUSED IMPROPER REGISTFER CHANGE/<1%><12>

/GOOD DATA GIVFS WHAT SHOULD RE THERE/<15><12>

/RECEIVED DATA GIVFS WHAT WAS THERFE AFTER COMMAND/

/READ DATA INCORRECT/

/WRITE DATA COMMAND CAUSED TMPROPER RFGISTER CHANGE/<C18><12>

/GOOD DATA GIVES WHAT SHOULD BE THERE/<15><12>

/RECFIVED DATA GIVES REGISTER CONTENTS APTER COMMAND/

SEQ M211



MAINDEC=11=DNERPV=-B
DERPVE P11

9676
9077
978
9479
9680
LT}
9682
968)
9684
96RS
9686
9687
96RR
9689
969¢
9691
9692
969)
9694
969%
9696
9697
9699
9699
970
9701
9702
9703
9704
970S
9706
9707
9708
9709
9710
9711
9712
9713
9714
9718
9716
9717
9718
9719
9729
9721
9722
9723
9724
972%
9726
9727
9728
9729
9730
731

P42612
f42620
$42626
P42634
P42642
R42646
P42654
n42662
n42670
042676
n42704
042712
f42720
042723
742730
f42736
042744
042782
fe2760
f42766
42774
fe3001
0430206
043014
f43P22
243830
P43236
043044
fe30e?
fe3054
943062
f43070
243076
fe3104
"ned112
n43120
043120
A43134
fe3140
043146
043154
743162
243170
043176
f43204
943212
/43215
043222
043230
n43236
n43244
743252
n43260
"43263
f43270
n4e3276

PS2123
feT11?
020123
#20122
reTI Y
51127
040384
046817
041440
0421098
042324
f20119
051108

123
047593
920104
042105
047522
042%22
051183
P43516

107
040%04
053111
040510
052%17
02010%
006303

122
#42326
40324
851583
051311
04730)
851524
051103
020111
847101
251127
244103
f40503
844440
r42%20
044507
041440
606%0S

107
940304
es3t1t
040310
052%17
920105
enesos

122
042526
940524

BACYSIt 27(7YD)
POWER DOWN AND UP ROUTIMES

51108
042324
04dim
f47%03
fOP104
fS2111
04ns24
04051)
040810
f33440
e4lo4n
#52502

L L
#42503
#46S81%
040548)
f44440
042%70
044507
041440
006303
047%17
040524
fs1508
020124
042114
044124

012
041303
020104
fel44n
AS1040
0429524
052116
040440
A51440
047503
000104
%2111
041505
7315293
030118
020122
252123
940510

f12
047517
040524
731505
20124
042114
044124

f12
041509
020104
043440

fe1440
052116
#42%24
f4651S

e2e103
041440
42116
f43%16
944322
047522
Ped186

020113
247101
8519523
aSP11S
020122
252123
frq0S10

012
020104
#43440
053440
044123
o4104¢
pS1109%

044503
040304
233111
9433505
$20122
247108
0952106
f423508
046513

fa2ni 08
020113
042108
047522
042522
es110%
P43516

n20104
P43440
253440
944123
fd1040
51109

044508%
240524
”S3111

1R=FFRe76

EM36s

EM37¢

EMeO:

«ASCIZ

+ASCI1

+ASCI1

+ASCI2

+ASCII

«ASCII

«ASCIZ

16222 PACF 184

JWRITF DATA COMMAND CHANGED &RITF FRQM RUFFER/

/SFEX COMMAND CAUSFD IMPROPER RFGISTER CHANGE/<15><12>

/GOOD DATA GIVFS WHAT SHOULD RE THERE/<15><12>

/RFCEIVED DATA GIVES REGISTFR CONTENTS AFTEP SEEX COMMAND/

/JWRITE CHECK CAUSED IMPROPER REGYSTER CHANGE/<15><12>

/GOOD DATA GIVFS WHAT SKHOULD BE THERE/<15><12>

/RECEIVED DATA GIVES REGISTER CONTENTS AFTER COMMAND/

SEQ 0212




J—

MAINDFC=11=DERPV-S
DEPPVR P11

9732
9733
9734
973%
97136
9737
9738
9739
9740
9741
9742
9743
9744
974S
9746
9747
9749
9749
9750
9751
97152
97153
9754
975S
97156
97%7
9758
2759
9760
9761
9762
9763
9764
976%
9766
9767
9768
9769
97170
9771
9772
97713
9774
9775
9776
9777
9778
9779
9780
97R1
9782
9783
9784
9785
9786
9787

f43304
043312
LLRR ¥
043326
n43334
043342
243347
0433%4
f41362
243379
243376
043404
fe3412
P43420
043426
fe3434
43442
ne3esSe
043436
f43437
P4e3464
043472
243500
f43%506
f43514
P43522
94352%
043532
043540
043546
743554
f43%562
P43570
0433576
043604
943612
fn43620
#43626
043630
n43636
043644
043652
043660
243666
fe3674
843702
fne3710
43716
n43724
P43732
043740
N43744
Pe3752
n4e376e
P43766
43774

MACYL

POWER DOWN AND

#5150%
51511
4750
rS1524
51108
f40515

114
6043816
053440
041940
a52111
245583
fe1524
951529%
2501158
920122
252123
p40S1e

212

107
0403584
”S3111
fq0%190
252517
g2010%
Po6SesS

122
942526
040524
85158%
851511
047503
051324
e5110%
042524
042522
#42%13
#0012¢
052101
443524
020117
220109%
2534490
0201213
P42109
Pea1440
920104
fse11?7
#43%05
920122
242507
947%07
052101
042926
052191
246125

aS1040p
#42%524
fS2116
40440
f41440
ne2116
041%17
047440
0449522
020131
020103
041040
820116
042108
047522
042522
es11e0%
043516

47917
040524
051563
020124
042114
044124

012
041505
020104
043440
051040
042524
032116
f40440
0s344r
020123
046040
020104

042924
043516
051127
044327
044522
047314
047440
8352501
046511
51109
31511
044103
o0s01S
f4e21117
020101
02012)
051440
220104

27(732)

{R=FER=T6

UP ROUTINES

n4330s
n20122
#4109
032106
P46317

aor
Pees1
832129
942524
81129
047514
252128
040503
044440
042520
/44507
041440
r06505

020104
043440
2953440
644123
fe1040
ast110S

244505
040504
233111
943508
020122
0d710S
232106
044522
042527
041517
0523517

25011S
032040
852111
re4124
042524
045503
52129
r42%2)
281120
fS1040
042524
247101

042040
P44507
044127
947510
042502

EmMet:

Ev4?7:

+ASCI1

«ASCIT

+ASC17

«ASCII

+ASCI1

16222 PAGF 183

SEQ M21)

/LOCKING OUT WPITE RY WRITE LOCK AUTTON CAUSKED IMPROPER RFGISTER CHANGE/

/GOND DATA

GIVFS WHAT SHNOULD

RE THERE/<1%>¢<1D>

/RFCEIVED DATA GIVES REGISTER CONTENTS AFTER WRITES NERE LOCKED QUT/

ZATTEVPTING TO WRITE WITH WRITES LOCKFD OUT CAUSED IMPROPER REGISTER CHA

/GO0OD DATA

GIVES WHAT SHOULD

BE THERE/<15><1 2>



MAINDECet1«DFRPV=B
DERPVR P11

97AR
9789
9792
9791
9792
9793
9794
979S
9796
9797
9798
9799
98ne
9ap1
9802
9803
9Mere
980S
NP6
a7
98080
9809
98102
9811
9n12
1)
9814
981S
9816
%17
9819
919
%820
9R21
9822
93213
9124
902%
9826
9827
9n2n
9829
98130
968131
9832
98133
98134
98139
98136
98137
98138
98139
9R 40P
9841
9842
984)

n44002
a4r01p
f44012
f44020
244026
244034
A44042
h44050
044056
P44064
044072
044100
244106
"fe4114
Pee122
f44130
"44136
f"44144
fe4152
fes160
44166
#4410
044176
a44204
84212
f44220
044226
044234
044242
0442%0
n442%6
0442064
fe4272
044273
n44302
feqdln
044314
0484322
ne43la
244336
fne4344
044352
044360
f443606
944374
44400
P44406
244414
044422
n44430
044436
f44444
P4443%7
044460
244466
044474

MACY1Y

POWER DOWN AND

052040
P0S01S
942522
fe2108
020101
220123
"5212)
047117
920123
f20122
osét1s
89127
051127
"20107
nS3440
f2¢12)
042103
041440
04210%
o2011)
naseLs
047507
#52101
042526
%2101
47440
0435523
231117
52111
044124
042924
f4251)
0806524

127
952124
842108
429522
042132S
f20101
r20123
053440
s4050%
845503
ns1108%
842524
044527
"e4S22
41517
"52%517
f2012)
8se11s
g4710%
fqe3516
04292¢
53440
(11 LY

04251

042503
242M40
e445m7
"42%522
251108
042524
043101
ns2101
042924
8s2111
032111
f4432?
044522
47514
047440
freesS10
042040
040304

re2117
020101
02012}
033440
f20116
41040
f20109
20105
233440
046040
020104

ft2
os1501
046305
fes01s
#4230)
Pe2040
f44507
044127
#31501
82m104
04ne4n
33440
003 r1S
P44124
942324
04251}
020124
852101
0423524
041101
#53440
#20123
044522
041517

27(73)

1R=FFB=76 16322

UP ROUTINES

242522

f53111
052101
042326
044507
fe1440
252116
042524
042524
f2P104
eng10s
ee7111
44124
042524
045503
52129
043316
1911
rearsS24

f42040
0443"
044127
%1501
44504
043109
751127
044527
044522
0413517
052917

040440
£S2120

253111
%2109
*42526
52101
051040
040502
052106
044322

053440
es6e40
020104
040527
P42524
800tA4
944514
044522
054502
0842524
f20113

+ASCT17

Evad: «ASC1I1

«ASCII

+ASC1]

+ASCII

«ASC12

EM44: «ASCI1I

PAGF 186 SEQ P214

/JRFCEIVED DATA GIVES REGISTFR CONTENTS AFTER ATTEMPTED WRITE/

ZWRITING WITH WRITFS 1OCKFD OUT CHANGFD DISK DATA/<13><12>

/GOOD DATA GIVFS WHAT WAS ON DISK BEFORE WRITF WITH WRITE LOCKED OUT/«1S

/NAS ATTEMPTED/<C15><12>

/RECEIVED DATA GIVES WHAT WAS RFAD BACK AFTER WRITE/<15><12>

/ZW4ITH WRITE LOCKED OUT WAS ATTEMPTED/

/ENABLING WRITES RY WPITE LOCK BUTTON CAUSED IMPROPER REGISTER CHMANGE/<!



MAINDEC=11=DERPV-8
DEPPVE P11

9R44
984S
9846
9R4?
9R4HN
9R49
9850
9IRS
9852
9RS)3
9854
9RsS
9RS6
9857
9R& A
9859
9R6Q
9801
9862
9863
9R6 4
9R6S
9866
9R67
9Ré0
9969
9R70
9871
9872
987)
9874
987s
9876
877
9878
9679
9980
9ee]
9r02
9883
9RA4
9R8S
9886
9887
9888
9989
9R9Q
9891
9892
9893
9R94
9R9S
9896
9897
9898
9899

044502
44510
7484516
f44524
0448132
A44540
044546
0445352
44560
044566
044574
044602
44610
044616
f44620
944626
f44634
044642
244650
44656
044664
044672
044700
f44706
044714
44717
Pe4724
044732
fs47136
fe4744
044752
0447690
044766
04477¢
743002
f4S01 0
AeSa16
nesn24
045032
045036
fe5044s
945052
0435060
045066
045074
045077
045104
fesS112
¢45120
045126
f4S134
n45142
ne5145
43152
45160
245166

MACY11Y

POWER DOWN AND

752502
n41440
A20104
852117
f43%508
#20122
042%97
047507
232101
042526
f52101
0461235
052040
frsSa1s
042922
f42108
n20101
02012)
52123
47117
f20123
020122
f20108
041040
0063516

1038
042103
042524
251124
os110%
047440
352123
045503
Ae6131
920122
031440
020122
031124
034061
0408%01}
044440
042326
0443507
Pe1440
Po6SOs

187
f40504
8s3111%
040510
232517
/20108
fo6503

122
042526
040524
0513508

752124
f52501
Pe6S11
51108
2519511
044103
PASALS
f42117
220101
020123
fS1440
f20104
f42510

042583
04204¢
2443507
042322
#s110S%
042324
243101
#S1127
047514
fs2123%

812
040316
033440
00012}
047101
044522
020116
o41040
026440
047111
030464
041508
PI462
fe130Y
pesess
#5152%
#50119S
020122
052123
840510

rL2
047517
f40324
251503
820124
242114
#44124

f12
fe150S
020104
043440
051040

27(732)

"eT117
042523
751120
51040
042524
fe7101

42040
944527
944127
f47510
742502
042522

53111
as2101
042526
044507
041440
f32116
042524
282111
043503
047524

046102
0443522

043123
043316
040514
047514
041440
0423064
026860
047524
20054
f2011)

#42108
047322
0423922
81108
243316

020104
#4344
053440
fe412)
ce1 R4
#51109%

844509
"403504
253111
f4380%

10=FER=7¢ 16122
UP ROUTINFS

EM4aS:

JASCIT

+ASCIY

«ASCI2

+ASCII

+ASC11Y

«ASCIY

«ASCI2

PAGF 187 S8EQ M219

/7G0O0D DATA GIVES WHAT SHOULD BE THERE/<C15><12™

/RFCEIVED DATA GIVFS PEGISTFR CONTENTS AFTER WRITE LOCK BUTTON/<15><12>

/JENABLED WRITFS/

/TRANSFERRING ON LAST BIOCK « CYLINDER 417, SFCTOR 21, TRACK 10/<15><12>

/CAUSFD IMPROPE®P REGISTER CHAVYGE/<19><12>

/7GOOD DATA GIVFS WHAT SHOULD AF THERE/<€15><12>

/RFCEIVED DATA GIVES REGISTFR CONTENTS AFTER TRANSFER/



MAINDEC=11=-DEPPV=8
DFRPVR, P11

9942
99¢1
9902
9903
9904
990S
9906
99a7
9908
9909
9910
9911
9912
9913
9914
991§
9916
9917
9914
9919
9920
9921
9922
9923
9924
9928
9926
9927
9929
0929
99130
99131
9932
99313
9934
993s
9936
9937
9930
9939
9940
9941
9942
9943
9944
9945
9946
9947
9948
9949
995P
9951
9952
9933
9954
995S

A45174
n4S202
45210
745216
P45224
"48232
45240
M45246
f45254
fe5262
"eS2790
n45276
2451304
nesS 312
243120
wés3ze
945331
245336
neS344
7451348
04%3%2
743360
0451366
f4%374
24542
a45410
045416
7045424
745432
045440
9454418
n45446
245454
45462
feS470
43476
045504
Pe5%12
945520
749526
7485530
n45%136
245544
0455%2
feSS560
245566
245574
045602
f4%5610
f45616
245624
aes627
45634
P4S642
2456%0
P45656

MACY11

POWER DOWN AND

~519511
#47503
#51524
2s1108
A51516
240504
040508
*46317
020124
f20113
044514
032040
042923
f31040
040522
206470

111
042440

o 1

124
042506
820107
043040
047516
052123
"42523
fel1 440
n2e104¢
0se11?

012

122
042524
ner1014
047567
es2101
842326
052101
046129
#52040
fr501S
042%22
242103
020101
o201 23
252123
047117
920123
020122
050118
051124
o51109%

12¢
042506
n20107
947040
51511

f42524
f%52116
fd044p
052040
r42%506
f"ensS24
020184
r46N4Q@
2406102
n200SS
042116
03/P61
#s21m3
026061
245%03

f12
20123
991122

040322
051122
*40564¢
47522
042516
e47101
052183
032301
946511
031108

843508
020122
#42327
042117
f20101
r2012)
231440
020104
042510

042303
042040
044307
042522
0311603
042%52¢
04310}
052101
042324
o47101

o000
f40522
051122
es1106
247117
040S24

27(7132)

20122
04710S
52106
040522
200122
esi1e4ee
as1106
051501
41517
854503
fS5110%
f200%4
es1117/
fS2040
Piodse

#4711
fsS1117

851916
f47111
040524
020115
9445130
#20124
#1117
042%2)
051120
PO6440

031511
044103
020054
042040
044507
/44127
247510
042%02
042522

253111
rS2101
042526
fre4307
P41440
PS2116
042524
042924
P2¢104
f4312)

251516
Pe7111
746517
AS4108
952116

18=FFER=76 16:22
P ROUTINES

EM46:

EMe e

EMSOs

«ASCIT

+ASCI?

JARCIT

+ASCII

«ASCI2

«ASCIIT

PAGE 18R SEQ 0216

/DATA RFAD FROM LAST RLOCK =« CYLINDFP 410, SECTOP 21, TRACK 18/<15><12>

/1S IN FRROR/

/TRANSFFRRING DATA FROM NONEXISTANT SFCTOR CAUSED IMPROPER /<15><12>

FREGISTER CHANGE, GOON DATA GIVES WHAT SHOULD BE THERE/<15><12>

/RECETIVFD DATA GIVES REGISTFR CONTENTS AFTER ATTEMPTED TRANSFER/

/TRANSFERRING FROM NONEXISTANT SECTOR CAUSED DATA ERROR/<C1$><12>




MAINDFC=11<DERPV=8
DFRPVRA P11

9956
993%?
9958
9959
9960
9961
9962
9963
9964
9965
9966
9967
94968
9969
9Q7@
997}
9972
9973
9974
9978
9976
9977
9978
9979
9982
9961
9982
9943
9984
998S
9986
9987
9088
99689
9990
9901
9992
9993
9994
996es%
9996
9997
9998
9999
10000
10201
10002
10003
10004
18008
10006
10007
10008
10009
10030
1or 1

245664
feSKT2
A4S 700
P45 706
feST714
045717
045724
045732
045740
245746
f45754
45762
245765
nes5772
246400
P46306
46014
046022
046030
346036
046044
746046
A46054¢
046062
046070
necaT6
946104
046112
046120
046126
a461134
A46137
A46144
8461952
Pe6160
Pe6166
P46174
n46202
n46208
746212
046229
046226
n46234
ne6242
n462%0
046236
Pe6264
n46272
846300
46306
f46313
f46329
046326
046334
046342
463350

POWER

St 440
020122
P42109
f20101
P96%22

107
040304
S 1Y
f40S1P
r52517
n2010%
PP65AS

182
rS2101
42326
052101
44440
843106
AS2106
2940522
000122
8e4507
044440
e46t01
52103
a40%03
044440
re2520
044507
041440
0neShrsS

1087
040504
(LLERRR
a4ms1e
"52517
e2010%
f8650%

122
042526
040324
251508
fS1511
847503
831324
51103
043303
047128
2,116
853111

127
f42040
047117
054109
082116
647524

MACY11

DOWN AND

041503
A403A)
0427040
fs1108

012
r47817
040524
51503
920124
042114
044124

”2
ne2101
f20101
820123
733440
f2e0t16
031108
051109
2s1516

044526
046114
p43040
047511
#S152%
25P118
020122
0352123
a40%1¢

012
047517
ng0524
0519508
n20124
042114
044124

"2
041%05
e20104
043440
051040
042524
252116
P40 44l
044440
0461014
052203
031511
e4710%
044322
05210%
s47040
231511
051440
020122

27(732)

10-FER=76 16:27

UP ROUTINES

0473524
51529
5211
"47522

fr20104
043440
nS3440
feet12)
041040
03116S

A42040
044307
844127
rS1561
0852%02
040440
0%2040
042306

fe3516
043303
047125
P2e116
f42109%
047522
042522
pS110S
043516

020104
043440
053440
044123
Pe1P4P
831109%

o4430%
o4ns04
fIL111
0433505
020122
847108
052106
046114
943040
047511
843440

ffe
042324
020101
047117
040324
f41308
04P%SP)

+ASCIT

«ASC17

EMS1 «ASCIT

«ASCITI

«ASCIZ

EnS2: +ASCII

PAGF 109 SEQ ¢217

/GOOD DATA GIVES WHAT SHOULD RE THERE/<C15>¢<12>

/BAD DATA GIVES WHAT WAS IN BUFFER AFTER TRANSFER/

/GIVING JLLEGAL FUNCTION CAUSED IMPROPER RECISTER CHANGE/<1%><12>

/GOOD DATA GIVES WHAT SHOULD RE TRERE/<C15><12>

/RECEIVFD DATA GIVES REGISTFR CONTENTS AFTEP ILLEGAL FUNCTION IS GIVEN/

/WRITE DATA ON NONEXISTANT SECTOR CAUSED IMPROPER REGISTER CHANGE/<13><\



MAINDEC=11=DERPV=B
DERPVR P11

10412
10013
10014
10218
10016
10017
19018
10039
10020
10021
10022
10023
10024
19002%
10026
10027
10029
10029
10030
ten3y
10032
1033
10034
10039
10036
10037
10036
1#A39
(LT
1P04
10042
10043
10044
100458
10046
10047
10048
10049
10as%e
1005}
10082
10453
10054
10055
10056
10087
10058
10059
18060
10061
18062
10063
10064
1006S
10066
19067

"461356
fecI64
0461372
A46400
046406
46414
40413
046422
f40430
Pe6436
46444
fe64S2
846460
046463
046470
746476
046504
046512
046520
046526
f4635134
046542
feesSsSn
946556
fe6564
046572
Ae6600
f46606
046614
046622
f46630
P46636
246644
246682
f46660
"46666
46674
846702
#46710
246716
046724
846732
Pe6740
#46746
Pe6754
46762
046763
ng§é770
046776
€47004
/447012
847020
847026
n47031%
847036
(IR LIY

MACY11

POWER DOWN AND

5195298
esf1s
f24122
52123
040510

912

107
f40%04
es3111
n40S10
n52%17
f20103
006309

122
042326
040524
ns13%09S
051511
#4750)
0%1524
os11098
p46303
AS344r
042040
942522
040S0%
047101
040524
251108
o4030s
04058)
042040
as11es
052101
P44524
046517
053440
fe7111
f20104
05150%
951523
asSe11S
020122
052123
040310

f12

167
P40504¢
253111
040510
832%17
020103
006509

122
9423926
$40524

f4210%
7047522
042522
as5110%
f43816

re7817
040524
rS130s
020124
re2114
fe4124

12
041503
020104
043440
6516040
42324
932116
s40440
040440
052120
044522
032101
042101
042504
f20104
040440
040440
941922
031528
232101
947522
P42524
043316
9403513
%2111
040326
042101
020123
042103
047522
042922
51103
043516

047517
0403524
#5130S
"20124
042114
044124

f12
041503
020104
843440

27(732)

18<FFR=74

UP ROUTINES

44440
042520
044507
041449
o96ses

026104
043440
053440
04412}
041040
ns110%

044505
040504
033111
043505
020122
fe7108
ns2106
052124
642108
0429524
LIS B
044040
020122
040304
032106
231440
p20110
Pe2108
020101
90122
050115
041440
P42116
f20110
044514
251104
040503
044440
042329
044307
Pe1440
00630%

020104
243440
053440
244123
f41240p
ost110%

fe4ses
040504
es3it

EMS 3

EMS 4

«ASCI1

+ASC17

«ASCIZ

«ASCII

+ASCI1

«ASCIZ

16222

PAGE 190 SEQ P218

/GOND DATA GIVES WHAT SHOULD RE THFRE/<C1%><12>

/RFCEIVFD DATA GIVFS REGISTER CONTENTS AFTER ATTEMPTED WRITE DATA/

/READ HEADER AND DATA AFTER A SFARCY CAUSFD DATA FERROP/

/ATTFMPTING COMMAND WITH INVALID ADDRESS CAUSFD IMPROPER REGISTER CHANGE

/GOOD DATA GIVFS 4HAT SHNOULD B® THERE/<C15><C12>

/RECEIVED DATA GIVFS REGISTER CONTENTS AFTER OPERATION/



MAINDFEC=11=DERPV-B
DEPPVR, P11

10068
10469
10070
10071
10072
1007)
10074
10078
10076
10077
10478
10479
10380
10081
10482
10023
10004
10085
{0086
10087
100880
19289
10090
122919
10092
10093
10094
100998
10096
12097
1009R
10099
1r102
1210t
10102
10103
10104
10105
10106
10187
19100
10109
10114
18111
10112
10113
10114
10113
14116
10117
101180
10119
10120
10121
10122
1012}

47052
ReTN69Q
747066
047074
47102
f47110
fe7116
fe117
47124
ne1132
047140
PeT146
P4T154
f47162
fe7170
fe7176
ne7204
047210
047216
047224
047232
P47240
047246
047251
n472%6
047264
#47272
47300
f47306
847314
47317
f47324
#e7332
P47340
47346
fe7354
947362
47370
f47376
047404
047408
neT412
047420
#47426
947434
n47442
re74350
P47456
f47464
neT7472
247500
284750%
fe1512
047526
f47526
47934

MACY1

POWER DOWN AND

ns51509
AS1S11
f475M)3
fS1524
25110S
40822

f00

127
n4e3s16
942%22
020187
042440
#42524
251104
233117
083517
fs111?
040%a)3
044440
042520
044507
841440
006305

187
040584
233111
o40S10
052517
f2010%
f06503

122
042526
040524
2313503
051311
047503
051324
031109
040322

00

104
042922
211
042440
042324
051104
053117
053317
os1117
ee7111
041503

127
47516
047524
051440
020104

51040
ne2524
52116
f40440
47440
944524

044522
f47440
642101
AL4s27
os5h130
020104
0s150S
281108
042440
pesSess
051529
856113
020122
032123
040310

ot2
947517
040524
231509
020124
042114
044124

2
0413508
020104
043440
0351040
042524
032116
040440
047440
944524

0352101
042101
020110
030130
020104
0519303
251108
042440
044440
047380)
006524
"S1117
020036
031040
047510
042502

27(732)

241505
f20122
47105
0s2106
fe2524
947117

feeS24
020122
047111
044124
e4150S
042101
020123
f46106
#%1122

042109
047322
042522
0S110S
043516

r20104
043440
#3440
044123
8d41040
fS1108

Pee30s
040504
#331.1
043308
020122
f4109
032106
042%20
047117

20101
053440
847101
#41950%
fe210
020123
046106
051122
020123
031122

f12
020104
020061
030r6e
046123
051040

10=-FEB=76 16:22 PAGE {919 SEOQ 0219
UP POUTINES

EMSS:

Eus6:

+ASCIT /WRPITING OR READING WITH FXPF"TFD ADDRESS OVERFLOW ERROR/<15>¢<12>

«ASCIT /CAUSED IMPPOPER PEGISTER CHANGE/<15><12>

«ASC11 /6GO0OD DATA GIVES WHAT SHOULD BE THERE/<15><12>

«ASCI? /RECEIVED DATA GIVES REGISTFR CONTENTS AFTER OPFRATIOM/

«ASCIT /DATA RFAD WITH AN EXPECTED ADDRESS OVERFLOW ERROR IS8 INCORRECT/<13><12>

+ASCI1 /¥WORD NO, {1 TO 268 SHOULD BF READ, WORD NO 261 TO 266 SHOULD/<13><12>




MAINDEC=-11=-DERPV=R
DERPVE, P11

10124
12128
10126
19127
10126
10129
10130
10131
14132
10113}
10134
10138
10136
101137
10138
10139
10147
10141
10142
10143
10144
10145
10146
19147
10148
10149
1e150
10151
10152
1018}
10154
10159
10156
10157
101%8
16139
10160
18161
10162
1616)
10164
12165
10166
10167
16168
10169
10170
1811
10172
19173
10174
10178
10176
18177
10178
10179

fe7542
fe75S50
ne1556
047564
n47372
fe7600
47602
f47610
047619
047622
f47630
047636
neT644
f476S52
A47660
Pe7660
f47674
f47702
f47703
#47710
047716
2487724
047732
n4773S
fe7742
047750
#477%6
647764
247772
fSo000
#5000)
AsSeet0
faSea16
250024
50032
AsS0v40
0500446
fS00S4
050062
250070
750076
050104
050107
oset14
050122
050130
2501136
2506144
30152
050160
AS0166
050174
030202
0502160
050212
050220

MACY11

POWER DONN AND

f40508
ost111?
231040
220117
044123
005019
942502
f43516

101
052129
943504
#40517
f%3440
251127
947536
841040
ns2%01

012

111
9242%20
o445
fll1440
006508

187
740804
253111
neosS10
f52%17
020108
06508

122
942526
P4e0%24
51508
fsS1511
f47%03
051524
p5110%
046598
842040
251124
f25110%

101
052120
247524
feld111
(IYIY )
642040
020107
042%20
047117
042%2)
851120
LUET AR )
042922
851108

n26104
f2M1N4
830466
033062
052517

041440
042109
052124
471119
040324
040315
52111
047137
P4652?2
52111
042352)

%0115
920122
032123
040510

,2
047317
040824
03513503
n20124
042114
044124

fl12
84150S
020104
043440
031040
942524
232116
f40440
s40dd0
032120
0352161
sav101

foe
032124
247111
04644r
020131
032123}
351129
047101
040522
f41440
020104
#%0117

044507
fl1440

27¢713)

053440
247816
pS52040
P20066
P42114

040510

oee
9463503
f20107
041440
042116
f2011¢0
r2e107
032101
041440
0ProSn4

047522
042922
asStins
P43316

020104
043440
033440
fe4123
041040
as110%

044303
odes504
233111
04123509
020122
047188
232106
032124
f42109
o20101
043123

046303
020107
he2117
042%22
281109
047111
P47440
fe4es24
fs2%01
9406511
os11ms

252123
P40510

{R-FFR=76 16122
UP ROUTINES

EvVS7:

.

+ASCL?7

+ASCIT

+ASCIT

+ASCII

+ASCI1Z

+ASCIY

+ASC11

PAGF 192 SEQ 0220

/RE CMANGFD/

/ATTFMPTING DATA COMMAND WITH WRONG FORMAT BIT CAUSED/<13><12>

/IMPROPER REGISTER CHANGE/<15><12>

/7GOOD DATA GIVES WHAT SHOULD BE THERE/<13%5><12>

/RECEIVED NDATA GIVES PEGISTER CONTENTS AFTER ATTEMPTED DATA TRANSFER/

ZATTEMPTING TO MODIFY REGISTEP DURING AN OPERATION CAUSED INPROPER/<C1S>¢

/RFGISTFR CHANGF, GOOD DATA GIVES WHAT SHOULD BE THERE/<13><12>




MAINDFCe11=DERPV~S
DFPPVR P11}

17100
10101
101082
1018}
10104
10188
10106
10187
1019868
10189
10190
19191
10192
17193
10194
10195
10196
14197
10198
10199
102¥0
102019
10202
12203
10204
10208
10206
10207
10208
10209
10210
10211
18212
10213
10214
10219
10216
10217
10219
18219
18220
10221
10222
10221
190224
10223
12226
10227
18228
10229
10230
18231
18232
16233
10234
10239

f%0226
750234
057242
250250
50256
f30264
n%0272
25M300
fsalal
50306
250314
rSRI22
250330
8%e336
o%m344
"S0352
o5036°
25M366
fS0374
250402
0S04006
Mrite
#50422
0504130
0504136
25nedd
050432
e50460
050466
0S0474
050502
aseste
50516
250524
fSM532
250540
850546
750554
e5M562
250570
250576
050602
as061e
250616
050624
050632
250640
250646
050654
050658
090662
50670
820676
254704
250712
58720

POWNER DOWN

043816
047317
P40S24
fS150S
020124
re2114
044124

012

122
042326
MensS2e
as1503
2519511
ner1s80)d
31524
031183
040322
033440
032124
042103
0473153
020107
0443507
042101
02012}
043308
020122
r20107
PS4306
0443510
0523501
2%110%
042504
neTn40
040326
02010%
042322
040519
fS1501
042302
9429511
044122
047503
051524
fe7111
946519
f40%27
042440

209

122
o41111
041440
042116
042923
51120
0351040

MACY1IY 27(732)

f2710%
20104
P4344a
053440
04412)
f4l04e
esties

fe150s
20104
043440
osin4e
042924
"32116
f40440
047440
044324
031301
046583
oese1s
(LR AL 1]
042322
042326
rS1104
043117
031311
042502
047518
f42108
044103
042323
047522
P44326
232117
04ns14
042502
041440
042116
032040
043440
fo0116
0s1504
052116
042040
020107
047101
020123
251122

041503
n40%22
046317
fd1440
020104
#s0117
043303

4344
Pr4PSOL
283111
tr40S1 0
#52517
020103
006305

P44305
040500
331118
n43ses
020122
0471098
#52106
042320
8047117
040440
032120

047111
n20107
p2012)
f51%05
051040
042524
047111
044504
033449
041440
020104
re8122
042%4)
840440
f46102
0475066
46517
053440
hP20117
53111

020061
047108
251129
047503
020104
nev111
n"S1117

f46101
842324
040518
032501
046511
831103
231911

10=-FER=76 16122 PAGF 191 SEQ 0221

AND UP ROUTINES

EM6)1:

EMe 4

+ASCI1 /RECFIVFD DATA GIVFS PEGISTFR CONTFNTS AFTFR OPFRATION WAS ATTEMPTED/<1S

«ASLIZ /MODFING REG GIVES ADDRFSS OF RFGISTFR AFING MODIFYED WHICH CAUSED ERROR

+ASCIZ /DEVICF NOT AVALARLE B7-ORE COMMAND WAS TO BE GIVIEN/

«ASCIZ /RHDSY CONTEMFTS DURING COMMAND WAS IN ERPROR/

+«ASCIT1 /RECALIBRATE COMMAND CAUSED IVPROPER REGISTER CHANGE/<13><1D>




MAINDFCell=NERPYV-S
PERPVR, P11

10236
180237
142130
10239
18240
12241
10242
10243
10244
10248
10240
19247
10218
10249
10280
10291
10252
10253
10254
10258
10256
10257
191258
10259
10262
10269
10262
1026)
10264
19265
10266
10267
10268
10269
10272
10271
10272
12273
10274
10278
10276
10277
10278
10279
102080
10281)
10202
1028)
10284
19208
10286
10287
140208
10299
10299
10291

f%2726
fSA734
fS0742
%n71%0
50756
fASNT64
50772
2S1009
ns10¢6
fsS1o0
NS10t6
031024
7510132
fS1040
251046
rs17S4
51062
fsS1a70
751074
fS11082
as1110

#51116
"S1124
51132
S1140
51146
9511384
f51162
as1170
251176
%1177
fS1204¢
851212
251218
951222
251230
751236
51244
2951292
fS1260
#51266
051274
51277
AS1304
51312
751320
#51326
2%1327
931334
nS1342
#3139
951356
AS1364

WACY11

POMFR DOWN AND

ne2%24
fe7101
47587
A52101
f42924
f52101
046129
52040
rsSaLs
"42%22
042108
020101
#2123
052123
re7117
02012)
020122
047101
feT111
2s0123
246111

f423510
L ILLY ],
2352101
#4631S
f47506
ne2101
041503
#52040

012

18}
f20104
6522

122
243440
051440
51124
040527
L IRARE!
852111
#5111
0nesSen4

117
044514
fle04n
ns210)3

oon

122
fe2s10
#40440
%2101
047522
044040

f20122
042%M7
#2117
20101
"2012)
251440
f20104
f4251¢

042%0)
42040
244507
042322
as11m8
0429524
043101
47503
o104
"42524
20124
247111

re2101
ne2116
nartot
re101
020122
51440
#44524
51503

052501
7351109

r12
pe2110
esii
fa4ns1e
fr41301
f2012)
620107
042524
051040

212
€20116
042116
P200S4
fS1117

faeses
042101
fn42116
f20101
020122
renses

27071 v

f4410)
208018
r42040
feasS?
#4481 27
a4751¢
fe25mM2
42922

953111
252101
42326
044507
fe1440
052116
042524
Ne6S1S

51122
040506
00107

fs1109
042040
4730
n2e104
n4asie
o4610%
feT7117
0r6324

04252)
047522

2123
nsS150%
n2P124
f2011)
842302
51127
f20116
f4pSes

rs4sed
#51103
042%2)
elev4o

f20104
as11e8
f42040
es110%
47111
020104

1P-FEReTR 106122
P ROUTINLES

EMeS:

EMé6?

ENGT:

JASCIT

«ASCI2

+ASCIZ

+ASCIT

+ASCII

+ASC1I

«ASC12

+ASCII

PAGF 194

/7GO0OD DATA GIVES WHAT SHOULD RE THFRE/<C18><12>

/PFCEIVFD DATA GIVES CEGISTFR CONTFNTS AFTFR COMMAND/

ZINTFRRUPT FAILING/

/JHEADFER AND DATA COMMAND FOR MEAD SFLFCTION TFST/<1%5><12>

/CA'SFD FRROR/C19><12>

/RHDST GIVES WHAT TRACK WAS BEING WRITTEN OR READ/<15><12>

/08 CYLINDER 6, SECTOR @/

ZREAD HFADEP AND NATA ERROR IN HEAD SELECTION TEST/<12><1%>

S5FQ 0M222



MAINOEC=11=-DERPV=-B
DERPVA.PI1

10292
10293
10294
18295
10296
10297
10290
18299
10300
18301
10302
1230)
10344
103098
10306
10307
10300
10309
10319
10311
10312
10313
10314
10318
10316
10317
10318
103109
190320
10321
19322
184323
10324
10329
10326
10327
10320
10329
190330
1030
10332
10333
10334
10338
10336
10337
19336
19339
10340
10341
19342
19343
10344
10349
19346
10347

31372
AS1400
7514006
nsS1412
251420
f31426
751434
AS1442
051450
nS1456
751464
751472
2515ae
51506
S1514
251522
"S1524
f51532
51540
nS1546
251554
51562
nS1370
251576
fs5160)
251610
51616
751624
051632
951640
251642
251650
2516%6
51664
051670
n%1676
51704
51712
"S1720

751722
f51730
2%1736
nS1744
f51792
751760
A%1766
51774
#s2002
AS2010
fS2611
032016
nS2024
052432
n"S2040
752046

MACYIN

POWER DOWN AND

042%2)
247511
052123
0445006
f473%06
aS1117
fe1118
fas11a1
f42101
947527
046523
032440
"33062
62010S
#S344e0
06412
feTI 1
#20101
220123
032040
033434
53111
fet1801
041118

122
P42310
040440
052101
neT%22
e0s019
044324
047103
LIRARN!
852123
047527
051817
043440
0425t0
803019

047527
n51517
230066
920108
"53440
044440
020108
042116
fe2104

Ao

106
043316
041040
047111
052320
00%01S

042314
P20116
006412
051522
051123
n20104
f31160S
f20103
031103
042122
042562
032046
020060
040504
031117

042040
#47527
044582
#3244
#3434
020108
f20113
051109
040509
042101
042116
020101
020122

f43106
2423503
o2m108
feS01S
042122
#3l0440
233111
f42101

042122
032440
043440
040504
f44510
020123
254303
31103
042%22

fst1117
847440
#20131
942504
251514

27C132D)

{1P«FFR=76 16:2?

UP ROUTINES

232103
P42524

n20124
PS3440
732516
02012}
0423510
006412
847040
513522
020117
esi101
040324
51504

232101
042122
31324
f330%4
P4l440
031124
992516

f00
f26104
0si1e8
042040
es11es
047111

#s110%
046040
042524

847040
932038
020109
03110%

047040
031033
53111
040524
04410)
Pea124
Peasi e
f4nL4n
nS1352)3

044303
2443520
#20806)
22¢130
A% 1.1)

+ASCII

«ASCIT

+ASCI2

Erras +ASCIT

+ASCITY

+ASC1I

+ASCI11
+ASCIZ

EMT1: +ASCIT

PAGF 195

/FIRST FOUR WORND NUMABFRS ARE HEADER/<]2><15>

/AORD NUMBERS S TO 267 APE DATA wWORDS/<12><15%>

/IN DATA WORDS RITS 4,5,6,7,8 GIVE TRACK NUMBER/

/READ HEADER AND DATA ERROR IN/<15><12>

/DIFFFRENCE LINE TFST/<1S><12>

/WMORD NOS 14 GIVF HEADFR/<15><12>

/WORD NOS $-260 GIVE DATA WHICH 1S THE CYLINDER ADDRESS/

/FORCING OPI BY 3 INDEX PULSES/<1%><12>

SEC 0223



MAINDFC=11-DPERPV=R
DERPVAR P1

10348
10349
10390
10391}
18352
173813
10354
10355
10356
10387
10358
103159
10360
10361
18362
1036}
18364
190369
10366
10367
10368
10369
18370
10371
16372
10373
10374
10379
10376
10317
10378
10379
10380
10381
190382
10383
10384
143188
10306
10387
10389
10399
10390
17391
10392
1039)
10394
10398
19396
10397
103998
10399
10400
10401
10402
1040)

nS2050
n52056
752064
052072
852100
rS2106
fs2111
#sS2116
2352124
#52132
es2140
fS2t46
52194
252187
952164
nS2172
352200
#32206
752214
752222
52230
a522136
52244
932232
nS2260
052266
n82274
7521302
82310
n82316
752324
252332
AS2340
#5234)
952359
2%213%56
2352364
752372
fsS2400
852406
052412
752420
n%2426
%2434
8524137
952444
#3248%2
052460
f52466
052474
752502
732510
#5213
#52520
7523526
752534

MACY1)

PONER DONWN AND

P40SP)
Pes44n
042520
n44s3e?
Pet1 440
006390S

107
P40304
fs3111
040310
n52517
020108
PeeSes

122
042526
040324
rs1%0%
251911
047303
2513524
fs11e09
242116
04612%
res12¢
r40527
942440
f40440
40440
#42524
f423504
f20104
f41440
fe2116

122
f42510
048449
052101
020122
20060
f2012)
044124
026123
041308
0064490

124
5151t
020122
042304
051514
052950}
fe101
1117

122
042510
040440
052101

%1528
ASA1IS
f20122
32123
fe0S1¥

f2
47517
f40524
0s1%es
r20124
0421134
04412¢

81?
f413509
r20104
f4344n
0s1ms0
042324
fs2116
o4rds0
031440
034103
042%2)
nst110%
#2012)
f31122
0s2106
23344¢
044040
020122
040504
044317

ose
e40303
042101
f42116
020101
030461
047327
arsn1s
032101
033064
047524

012
feesS1P
047440
02006)
020130
as13083
042523
0424490

roe
040303
042101
042116
#20101

27(732)

18FFR=76

UP ROUTINFS

42109
047522
042522
est1es
fe3s1e

029104
P43440
PS344n
f4412)
net 040
0S110MS

Passes
040504
053111
043509
020122
0471608
032166
044440
esee4n
000123
020109
sdv101
31117
031108
044522
o4056%
f47101
0406524
fe0s18

f20104
831109
P42040
947506
933071
P42122

044440
831440
051522

020124
042920
047111
032520
041440
020104
#31122

920104
0351108
042040
847506

E%72s

EM73s

EM743

16222

+ASCIT

+ASCII

«ASCI2

«ASCT2

+ASCIL

JASCII

.ASC12

JASCIIT

PACF 104

/CANSFD TMPPOPER RFGISTFR CHANGE/<1% <1 D>

/GO0OD DATA GIVES WHAT SHOULD BE THEPE/<1S5><12>

/RFCFIVED DATA GIVES REGISTER CONTFNTS AFTER 3 INDEX PULSES/

/THERE WAS AN ERROP AFTFR A WRITE HFEADER AND DATA COMMAND/

/READ HFANER AND DATA FOR 1196A WORDS /<15><12>

/THAT IS 46 SECTORS /<1%5><12>

/THAT 1S OVER 3 INDFX PULSES CAUSFD AN ERROR/

/READ HEADER AND DATA FOR 11948 WORDS /<1%5>¢<12>

SEQ Pr224



MAINDEC=1]1-DERPV~-B
DERPVER . P11

10404
10408
10406
10407
10408
12409
10412
10411
10412
10413
10414
10415
tadte
10417
10418
10419
10470
10421
10422
10423
10424
10425
10426
10427
10428
10429
10430
10439
10432
10433
10434
10438
10436
10437
10438
10439
18440
10441
10442
1044)
10444
10445
190440
10447
10448
10449
1045@
10451
10452
10433
10484
10455
10456
10457
1045¢
10459

952%42
#525%0
#52556
#52562
#5270
#52976
752664
752612
f%2620
052626
952634
752619
052642
fS2630
052636
"S52664

752666
052674
aS$2702
52710
52716
752724
52732
2352740
052748
n52792
ns2760
232766
#52774
n33002
853010
fS3016
033024
053026
233434
#53042
053080
f530%6
053064
53072
f33100
753106
2353114
033122
f5313e
093136
033144
0331951
33156
fS3164
53172
as3izee
f33206
53213
053220

20122
220060
820123
44124
920123
241509%
020054
f444 e
osi1te9%
s42116

012

120
02012)
re2108
852040
ore124

241520
n20040
020040
020124
042922
020740
020040
es130)

f40
020040
020040
058130
LI LT
”5152)
042524
047117
fee12)
041520
820040
f20049
020124
042522
026840
026640
20049
fn20040
028048
f42%29
fe2101
26123
031513

120
02380490
020040
047519
251040
042326

040
820040

MACY1Y 27(732)
POWFR DOWN AND VP POUTINES

f3nant
047527
pASALS
052101
L RELIY
047324
Pe4124
#2012}
031440
fsSe109

046129
e4050)
047440
020117

820040
040527
020040
f20n4n
20107
042322
#20040
or6e6 1
020040
050040
e20040
041508
042104
f41440
032116
942324

f20040
040327
20040
020040
020167
044524
fe7111
f20040
041520
020040
052103
031104
ale061
041505
02010)
0351040
020040
020184
ge150s
P06S84
020040
840440

fl3ien
fn42127

fe4440
fS1440
851522
AsS21M
#S3117
fesde0
ef6440

042323
051528
0443520
042%2)

020040
020124
844302
020040
020040
020107
fe4322

812
020040
020103
042440
020124
#42922
047117
041440
032116

020040
020124
0443502
2820040
020040
042518
fr3018
020040
020040
054103
020040
851503
020040

eo0e
o20040
043303
043440
020040
P4450%

812
f20040
042104

t1R=FFR=76

DH413

DHS¢

16:2?

«ASCI1

.ASC12

ASCIT

+ASCIL

+ASCII

+ASC1?

+ASCII

.ASC1Z

PAGF 197

/THAT IS 46 SFCTOPS,

/PULSES CAULSED NPT TO SFT/

/PC WAT BIT

/ pPC EXPECT
/PC WAT BIT

/ PC EXPECT
/PC RFG GooD

/ ADDRESS DATA

RFC REG

TUAT IS NAVER ) INDFR /¢<18><12>

PHCS1/7€1%5<12>

ADPRESS CONTFNT CONTENTS/

REG TIMF

ADDRFESS 10

IN/€15><12>

MSEC/

RECEIVFD/<15><12>

DATA/

SEQ

"22%



MAINDFCet | «OFRPVepB

DFRPVR P11

10460
104061
10462
1P86)
10464
10465
17466
18407
10468
104069
10470
18471
10472
180473
10474
10478
10476
10477
10478
10479
10482
1040
10402
1048)
10404
10408
10486
10487
10489
104R9
10490
10491
10492
1049
10494
10498
10496
10497
10499
10499
10509
10501
10502
10523
10504
10508
10506
10507
1095¢9
18509
19510
10811
10612
10%1)
10514
10518

053226
053234
%3242
AS32%50
n53256
033264
53272
a%3300
2%31Rr2
Sl
f53316
033324
053327
33334
53342
#533%¢
53356
53357
233364
7531372
9S3400
253406
753414
753422
33430
n534136
fS3444¢
fS3450
753456
053464
253472
25131%00
as53%506
2539514
053%22
53830
53536
#53%44¢
ns53552
fs5 3560
n53%66
753574
fS3e02
2s3ete0
53616
f53624
053627
n53634
753642
As36SP
#35136%6
253664
53672
053700
653706
f53714

MACY1 Y
POWER DOWN AND

7318213
f20101
032104
P2004n
042522
f20840
3111

42522
"S211
042040
f41522
f20040
2040
042503
00S/1S
820040
n20040
31503
0403524

120
020040
0820040
042104

noe

126
020840
020124
f44501
041440
52116
042324
47117
041440
832116
020040
020M40
020040
027107
044122
020040
020062
051564
044122
0413520
020040
FaT440
852116
f47%503
n20106
847440
52116
f4750)3
ANeSes

LY
020/40
#3052)3
0413810
fS1040
020040
930522
042310
051040

200

f20040
042101
82012}

roe
02010)
031040
o20r4e
042%22

020103
052040
020040
844514
047117
641440
#S2116
042324
047117
onrse1s
020040
847816
0200840
f20048
%1%8)
ree122
020,40
020061
2311098
020040
847%03
f20106
47440
rS2116
047503
026106
047440
032116

*12
020040
S104p
020040
031123
Pe2110
051040
P20040
031122
f42510

27(7132)

10=FERTs

UP ROUTINES

042040
P20040
fe0101
02004
820107
#42%22
f42108

P2004e
051104
0403he

020040
043305
(LI LY )
231523

020840
51508
8d3040
843516
f4252¢
047117
041440
032116
042524

020040
020040
042522
820040
020061
231303
044122
820040
000061
P2oa4e
esS2116
#4750
820106
Pe7440
r32116
047503
020106
047440

P20040
P41S510
fS1040
P20040
fl0S2)3
0423510
S1P4n
f20an40
931522

DH&? +ASCIT

+ASCI2

PH7s «ASCI12

OH101 «ASCI1

«ASCI?7

DH26: +ASCII

+ASC1?

163272

PAGE 198
/7PC PFG
/ ADDRFSS
/PC REG
/PC TEST
/ NO
/pC CONT OF
/ RNCS1

PECFIVED/€15>¢<12>

DATA/

APDRFSS/

FATLING CONTENT CONTFNT CONTENT CONTENT/<1%5>¢12>

REG, RHCS1 RHCS2 RHDS1 PHER)/

CONT OF CONT OF CONT OF CONT OF CONT OF/<15>¢<12>

RHCS2 RHDS1 RHFR) RHFP2 RHERY/

SEQ 0226



MATRDEC=11=DERPVeS
DERPVR,PL1

10516
10517
10518
10519
18520
10821
10822
1052)
19524
10929
10826
10527
10928
10929
109538
10831
10532
10533
10534
1°083S
195138
10537
1851318
129139
18840
10541
10642
1054}
10544
19548
19546
18547
10540
10549
10950
10SSY
109862
1098%)
10554
10588
18856
10887
10930
105899
18560
10561
10562
10%6)
10564
10569
10566
10567
10969
180%69
10570
1087}

53718
53722
053730
#5373
es3744
%3752
f%3760
853766
nsS3774
54002
54007
rS40L 4
054022
fSedldn
o54Fr 36
rS4res
054032
f5409%7
054064
254072
nS4100
954106
54114
54122
254126
754134
r54142
054130
fS541%6
054164
nSe172
954177
234204
254212
054226
54226
054234
54242
"35424)
8542358
0542%6
054264
054272
54278
054302
034310
2354316
54324
0854326
34334
34342
54350
03541338
54362
#%541370
034376

MACYIT

POWFR DOWN AND

120
prar40
P20104
0247%17
041040
20040
220040
P2044N
re0sS24
(ILEL L

120
f20040
020840
047517
0S1040
RI2004P
0413503

e4e
r20040
2522
0321019
f42840
F20040
#s210)
41520
20040
n2aA40
f42117
"42%22
020048
seT111

L L L
020040
042%22
ns2101
042040
26849

L

120
020040
043117
042110
006440

a4e
020040
020040
031301
000040
fe1520
020440
020106
31%0)

L L] ]
020040
020040
as1301

N2P1R3
053440
f2or40
s20104
fe2101
Ly { (L1
047,44
820040
f20040
040324
fa20103
fS1044
020040
0201684
fe1%09
044440
0r6314
n2e0e4e
P40440
031523
020101
032103
s43040
roO116
020040
142522
f20040
A29040
f5310)
47518
onesSe?
020040
04044r
051323
n20101
032101
os1m40

02010}
eseesr
020040
030323

12
020040
0435040
020040
020040

0200408
041820
020040
006461
030040
049040
020048

000

27(132)

1R=-FEPR=T76

UP ROUTINES

f20040
fS1117
Pele4e
n2004¢
0rseq1s
020040
220117
040504
r20040

L
020040
043308
fel34er
020040
fe2126
046114

f12
020,40
n42104
842040
0200480
020101
047128

020040
020107
fe7507
020040
020104
043104

012
f20040
042104
042040
020040
020101
0843504

020040
02010}
0s1040
020048

020040
03112
053440
020040

020040
047440
044122

013
030040
%8 112)
083440

PHIP:

.ASCII

«ASC1?7

DMS1t JASCII

.ASCIZ

DNeED: +ASCI1

«ASC12

DH611 +ASCI1Y

JASCIZ

O%é2s +ASCII

«ASCIE

16222

PAGF 100

/eC WORD
NO

/PC REC
ADDRESS

/PC REG
ADOPFSS

/PC PC OF
JSR

/7pPC PC OF
JSR

.
es— -_7‘*---.---......-.--.---—-—--——-—_n

Goon

PATA

GooD

DATA

5000

DATA

RHDS1

WAS

PHCS1/¢1%>¢<12>

WAS/

BAD/<C15><1 2>

DATA/

RECVD TLLEGL/<15>¢12>
DATA FUNCTN/

RECVD MODFING/<15><12>
DATA REG/

7¢15<1 2>

SEQ 2227



MAINDEC=11=NDERPV=HD
DERPVB P11

10572
1087
10574
10579
10576
18577
10578
10579
10584
10581
10882
18503
10584
10583
10504
10587
10508
105689
10590
10591
10%92
10591
10594
10599
10596
10597
10598
18599
10600
10601

10622
1060)
10604
10608
10606
10607
10608
10609
1061¢
106118
1P612
1061}
10614
10618
10616
10617
10618
10619
10620
10621
17622
10623
10624
10628
10626
10627

n54401
544306
054414
nS4422
AS4430
9354436
054444
054432
%4460
PS4466
054474
254502
P54S10
f54516
054522
8345130
#54536
nS4544
#545%2
234560
P54566
754574
754602
AsSes10
954616
2540624
f54632
AS 4640
fS4046
34654
754662
054670
054676
rse704

8s4706
34714
054722
%4724
f54732
S 4740
f854742
AsS47150
054754
54762
754764
"54772
255000
53,06
2%S012
75%020
055426
753032
PS504P

MACY1Y

POWER DOWN AND

L]
020040
%2123
847503
020040
020840
52116
020040
20040
820117
044122
820m40
020049
030523
041520
20040
920124
esi10s
fe4122
020040
020063
esi13e)
f44122
041520
020040
020111
ns1503
044122
e20e40
020124
8409503
044122
020040

een

054706
CLARRY
030304
soo009
oo1116
030364
200800
fB1116
001126
001116
L Ll L
ar1t16
rOI116
f022356
fR22%2
#1116
#02272
"n2264
fo1116
001126

o28,4p
020040
a20040
#521160
f47503
020040
020040
020040
020040
020040
0351563
044122
oS1o40
oenmr40
f20040
#44122
020040
o20061
0511609
044122
e20040
020061
051303
020040
044122
020040
020r62
0513504
044122
820040
020040
as11e3
044122

83p302
f01126

30302
001126

004464
onpPeo
004464

"01172
onssve
002246
orenoe
f022%0
002232
000000
004466
neeree

27(732)

1R<FER=T6

UP POUTINFES

941320
042%24
200 4P
020040
052116
24758}
eesS,r1S
P20040
t47040
20040
020061
PS15M1
042110

820040
251504
44122
020040
020062
esi11es
#44122
/2004
0900062
020040
nS150)3
044122
20040
020061
7513504
ne4122
r20040
#20061
941527

030306
pA22%0

#3e8306
23iei1e

fe1124
201126
LU L L
er1122
0032272

002246
0202256

1124

DH6S

DH6G?

DHY2:

+FVEN
0Tis

DT4:

DTS
DT6:
PT7e
DT10s

DT26:

DTYos

«ASCIT

+ASCTZ

«ASCIZ

«ASCIZ

+HORD

+WOPD

+WORD
«WORD
+HORD
+WORD

«WORD

«4OFD

16222

PAGE 200
/ pC TEST CONTY CONT CONT /<15><1 2>
/ NO PHC &Y RHAS RHDSY /
/vc RHDST RHEPI PHFRD RHER) RHCS) RHCS2/
/PC RHCS!? RHCS2 RHDS | RHDST RHCA RHERY
SFRPPC,WAITPC,WAITBT,WAITRE,SRDNAT,CS1,7

SERRPC,WAITPC,WAITBT,NATTRE,SADDAT, WAITTM,

SFRRPC,REGADR,8GDDAT,S8BODAT,”
SERRPC,REGADR, S8DDAT, P

SERPPC,8TMPL,P
SERKPC,TSTNM,8B0ADR,CS1,C82,N81,EM,0

SEMPPC,CS1,C82,081,FR),FR2,ER}, 0

SERPPC,FRWORD,SGDOAT,SBDDAT,#

RHWC/

SEQ #0228

e



MAINDEC=11=DERPV-R
PFRPVB.P1Y

18628
18629
10630
10613}
19632
10633
190634
106138
18636
196137
1063R
14639
19640
19641
10642
10643
10644
10648
12646
17647
10640
10649
10680
1065}
10652
10653
10554
1065%
10656
10647
t1P65%
18659
10660
19661
10662
106613
10664
17669
10666
10667
10660
12669
10670
10671
10672
10673
10674
1067S
18676
10677

nSSnea
ASSPS2
asSn6e
255066
AS%074
755102
A5St04
295112
ASStie
055122
255130
#3551 36
f3S5144
n55146
551934
a5%5162
#355170
055173
#5S176
nSS201
055264
855207
frsSs210
n55213
”3521S
753220
#53223
755224
8355227
55232
055233
055236
055237
053242
055244
n35247
f2552%1
53234
rS32%7
f5%262
r55264
055267
53272
#8%527)
255276
25513101

POWER

ArILLG
""1126
frLILLG
2s1126
LIAR S I
fPOPAON
L LR RN
fPeons
L1116
02266
rAL116
02264
0000M
1116
f92272
02232
a0y
00
L L
080
000
o0s
e
oo
000
fse
one
one
000
a0
080
00
os0
so0
00
080
fon
nee
aee
o0s
oor
000
o800
f00
aer
fne
PSS3ing

20P091

MACYLIL 27(732)
DOWN AND UP ROUTINES

421 Y
P2352
rE4404
fr1122
flo114

fle114

fR4dTe
002272
PR22%2
0022%¢

"P22580
002234
202242

on1124
foeroapr
rr1124
PPAPAP
1122

#1122

0r22%0
oneree
0022%6
"r2246

1ReFFR=TA 16122

0TS1s
0T60:
DTet:
DTe2:
DT6%:

DT66:

0T72:

DFis
oras
ors:
oFes

orYe
wies

g [ ]
oretLe
bres:
ore1ls
DFe2:
OFest

OFees

ori2s

+EVEN

«FND

LAOPD
JHORD
JWORD
.WORD
+WORD

«WOPD

«WOPRD

MYTE
+BYTE
«BYTE
«BYTE

SYTE
BYTE

+SrreE

N 1y,
N 244
YT
..m
+SYYE
YL

+BYTE

«BITE

+EVEN

PAGE 21

$FRRPC,RFGADR,8GDDAT,SANDAT, ILLFCL,®
$FRRPC,RFGADR,SGDNAT,SADDAT, SRDADR, N
SFRRPC,PCISP,SADANP, R
SFPRPC,PCISR,sADANY,
SFRRPC,TSTNM,CS1,AS,DS1,0

SERRPC,FP1,FR2,ERY,CS81,C82,0

SEPRPC,C81,C82,081,08Y,CA,ERY,NC,P

t,P,0,0,0,0
0,0,0,0,M,1
0,0,0,0
0,0,0

0,0,0,0
0:0,0,0,0
0:,0,0,0,0
0,0,0
0,0,0
9,0,0,0,0

SEQ M229




MAINNEC=11=DERPV-B MACYI1 27(¢732) 1RaFEReTS 162272 PACE 223

DERPPVYVR P11 CROSS REFFRENCF TARLE =« UISFR SYMROLS

ACL s A0QA4P 11600

ACU s 100000 11200

AOE s BAL1OAD 10529 4780 4922

AS fNn2266 1251¢ f21Ae 9004 1636

ATA s 100000 10480 297) 3287 1386 SNy 4054 4190
s5871 6191 6614 6704 191

ATARLE 004552 13130 1666

ATTENT VMP4622 1339 16640 16660 299 3241 qre ILLE!
$3A8 SSAs 5078 6188 6618 6798

ATH s NPAOO1 10728

ATS s PARON2 16739

AT2 s ARG 10748

AT) s 00dOL0 10790

ATS s 000V20 19760

ATS s 000040 1677

AT6 s AOP100 10700

AT? s 990200 10798

ALé s APP4O0 1f150

A7 s 001000 10160

BA 002244 12400 8932

BAY s PO0A10 9060 69804

BASECH 0322606 1496 0413

BEGIN PO4666 12 1353 927%¢

BEGIN] 2084636 156 1347

BEGIN2 @#04652 184 1356¢

AIT9 = 000001 1258 2014 2130 5094 é13?

BITOP = AOPGQ] 1185 128

BITA)! = 0000CR2 1148 124

BITA2 = A90M04 1130 12}

BITH) = MPOAP1O 112e 122

ARITO4 s 700020 1119 121

BITPS s FPONLP 1169 120

BITAG = A0G100 109¢ 119

RITAT = AGMP200 1089 t10

BITAE = AOGM4AP 1079 117 (1Y)

BITAY = A01009 1069 116 516 agoe

BITt = 000002 1240 503} 6117

BITIO = AP2000 10Ss 3833 6117 (1 2]}

BITI) = 004000 1040 982)

BITI2 = 10400 163

BITI) = 020000 102¢ f08)

BITI4 & 940000 101

BITIS = 100000 fPos

BIT2 = 200004 12 503)

BITY = NAAPO1L0 1220

BITE = VWOPA20 1210 7992

BITS = 20/R4Q 120

BIT6 = ANN10P 119

BITT s #09200 110

BITR = fPp40a 117

BITS = 401000 1160

BPTVECE 00021 ¢ 132¢

o ) ARr2262 12490 996 18641

(ol o f02304 1290¢ 9036

CHECYrK fA3I0116 100} 709138

CHECKC 034154 7997 7901

4360

4065

4498

420

471%7

43173

49193

4506

530}

476)

SEQ €230

5574

4927




MAINDFC=11=DERPV-B WACY1Y 27(732) 10«FEPR=76 16222 PAGF 204 8E0 €231
DFRPVB . P11 CPOSS RFFERFNCE TABLF <« USER SY¥RAOLS

CHECKT oaint140 1970 2006 2199 229) 2428 2999 2618 28%S 29413 In09 3109 3343 3472
15180 37e9 LLEY an7 414) 4250 4314 4452 4674 4697 4067 Se34 s184
$246 $391 $S 1 $709 5717 Sk 4 L1.R D) 6A%R 6249 6394 6587 6714 6907
6992 10R3 7150 7269 7449 7878 78980

CHREG ”30732 1064 2002 2009 2118 2128 2940 2977 298¢ J2oF 3229 3249 3292 3374
3o 339 3569 3576 4049 4/S8 4108 4196 41348 4366 448080 4490 4499

4731 4742 4782 4901 4919 S200 5209 5294 $312 SS56P 5569 $301 5049
1 L1 1117 SAYe 6132 6139 6146 6199 6602 66Pr9 6624 6619 6770 6779
6791 6002 813M

CLARFA 027730 1936 2058 2216 22%) 2260 2479 2714 20 2914 Joeé 3154 3299 3304
330 Jose Y676 3019 1974 4119 420 4420 4579 4645 4664 4013 4020
4027 4989 4996 5156 S214 $382 $3%9 5492 5499 1 1% 5770 5778 $702
5909 6006 6n6e 6063 6209 6210 6359 6364 7124 7222 7242 7423 7932
7549 7793

CLDISK n3nné6n 1669 1710 17%e 1797 1910 2044 219) 2221 r2L1) 25%) 2387 2008 2910
3040 Jam) 3466 1497 3642 307 3958 410% 4244 4276 4414 4363 4630
4799 4034 4972 Sen)d S140 S2e7 $347 S4né S661 5671 5968 5972 6200
6332 6309 6836 6692 60137 6869 6949 1069 7106 7213 7387 7408 7903

78730

CLR s AAPR4O 988 7078

COMPAR #32070 2156 ri ¥ 2756 3019 420 3702 3920 4938 S1h) 5450 5619 8917 6322
6402 7316 7609 8375s

COMPEG #mI1Q4P 1876 2021 213 2387 28903 2 2000 382 3te 326) 3407 3509 37172

3909 w74 4210 4300 451 477 4933 5e7) $327 5437 Sémre S04 6177
636 6466 6694 6020 et 97

CRLF = f00200 0643 f682¢

CS8F s AA0002 1107

csu s 00AP1O 1109

cs1 f022%50 12440 69390 6940 70220 7023 7191 7382 ne4e0 10609 10620 1062) 106368 10638

10641

cs2 002246 12410 R94e 10620 1062} 10630 1964}

DR 002240 1230

DCK s 1P0200 10908

oCL s fAR100 11610

DCLEAR 002316 1272

PF1 s 000040 10300

DFF27 = AO0A02 10260

DFFS s #0001 10250

DF1 #5170 291 3 314 1P6440

DFi10 0538218 360 382 396 412 19652¢

DF26 055224 5 106339

DF3n ns823) $%2 57 587 604 663 699 723 759 793 902 23 106500

DF 4 255176 ” 106460

DFS 255204 M 422 434 440 462 474 402 (1L 49 See $19 542 36)
1B 597 6193 626 640 632 &7 9% 712 752 771 703 (L]
049 061 927 106400

DFS1 2552137 730 10660

DFé a5%5210 37 1068As

DF6A 255244 28 106629

DFé1 fs5S2351 e 186649

pFé2 0535254 041 196650

DFé6S n552%7 e7) 106669

DFéé6 #535264 091 ir6600

DF? 05%213 388 106319

OF72 055273 ) 34 %1 1086730

DH1 n52666 ane 296 Jne 104210




MAINDFC=11-DERPVeB

DEPPVB,.PI11

DHiQ
DH26
DH3I®
DH4
DHS

DHS1
DHE
DHER
NH61
DH62
NDH6S
NH66
DH?
DH?Y2
pIGS =
DISPLAs
oLY ]
DL64
nMD
DPR
DRY
DSsT
DS}
DT
DTE
OTSY =
PTI
DT1@
DT26
DTIA
DT4

018

NTSt
DT6
DTN
DTé61
0T6?
DT6S
DT66
DT?
DT72
DYA s
ECH s
ECI ]

 Aol]
£C2
EMTVECS

#533%7
A53536
53718
053026
”53191

254007
9332%0
nS4126
754243
754326
ns4401
rS54522
%3327
2354610
f0on04
177870
100000
000020
orerot
ro0400
neov200
oP22%4
AN2272
202274
rloore
ne1000
54706
ns54772
AsSSe12
P5sSe32
"54724
r54742

ASSAe s
54754
0355060
fSSP74
#55104
f5S5114
25s1)e
nS54764
755146
034000
20100
°r4000

fe23ee
002302
frenle

360
523
47
321
312
579
847
732
J&)
019
029
81?
06?7
20
382
934
1027
47¢
990
1029¢
16629
1613
10329
12460
1293
12954¢
105%»
10600
290
367
$30
5S¢
326
336
sep
848
737
346
824
832
(FY,
872
o9
354
942
te100
1049¢
1133¢
3172
43
8376
6227
744)
12969
1257
135¢

MACY11 27(732)
CROSS REFERENCE TABLE =« USFR SYMBOLS

374
10496
569
104300
M7
598
89
1052060
104630
10340
108540
185640
10572¢
105060
10472
982

537

6737
10%)
185)
0989
7189
1691e

32
38
10623
s7e
106120
421
96
60
106208
10617
106300
106320
106340
166360
106300
106199
9%3)
1730

1958
3327
4430
5377
6220
7560
9044
90%2
13660

1R=FERTA 16122
L1 404
L1 L 602
429 44)
613 624
922 174520
959 10598

8875

6007

3IN 26130
2438 ri-1.1.

10641

1300 8986
9060
3} 106090
39% 411
506 603
431) 44
614 629
92¢ 186190
960 1064190
1044 2324
2073 2279
3320 3329
4439 4599
5370 5%1¢
6300 6381
7969 7978
t)6%e 1473

PAGE 27§
174770
A6) 697
457 469
6138 6%0
Jsse 3748
3492 IS4
10620 1062)
16280
664 699
461 47)
639 6%1
2629 %47
2399 2400
3698 3029
460) LLLY]
5517 5819
6382 690}
19500«

721

ane
67s

e8]
4271

18636

122

401
676

1739

2401
3038
4052
$7e)
(3 LL)

b o —————r -

7%7

47
(1] ]

6200
S762

10641

7%¢

400
609

J074

260}
30N
4033
5799
6906

79}

497
7160

4438
7101

794

490
711

6271

r{ LF]
399}
Se20
$799
6987

Sreé
750

7911
7390

L1 )
791

6429

200}
4129
Se21
Seee
7144

"1

$17
769

7926

s10
770

790)

2042
4299
8022
6023
7261

8E0 0232

1081690
sS40 Sé1
704 106
7911
1062690
S41 562
782 ")
2931 30098
43600 430}
8179 $232
600) 6226
7262 726)



MAINDEC~11<DERPV=-B MACY11 27(732) 18<FEB=T6 16122 PAGF 206 SEQ #2))
DFRPVB P11 CROSS REFERENCE TARLE <= USER SYMROLS

EMt "3643%2 202 92913
Evio 037202 jse 9353
FM11 237291 n 93600
EM12 037356 ns 9372+
EM1) f37464 399 93040
EvM14 #7603 “1S 9398¢
EM1S #3765 423 94060
EM16 240016 N 942490
EM1? 040144 451 94400
EM2 036501 294 9297¢
gEmap n40301 463 9457
EM21 t404%0 470 9475
ENM22 84052} 49s 94083
EM23 240576 492 9491
EVM24 0407 4S so2 9509¢ ’
EM2S fsdi11e S11 9527¢
EM26 *41272 522 9547¢
EM27 041362 534 9557
EM3 036570 Joé 93079
EM3IP 041600 543 95813
EM31 P41660 L1 93919
EM32 842079 566 96169
EvM)) #42202 $74 962814
EMI4 re2404 S84 9632
EM3S 042430 S90 96369
EM36 042646 600 96810
EV3? 042723 607 96890
EM4 036651 317 93160
EM4P 43140 610 97140
EM4t 243347 629 9738
EM42 f43630 643 97760
EM4) 044106 653 90000
EVM4d 44444 669 9039
Ev4S 0447136 , 6088 9072¢
EMé6 9452132 69} 990%5¢
A TR 45345 02 991990
EMS fl6760 330 93280
EMSO 745627 718 99510
EMS1 046046 726 977
EVS2 f46313 742 10006¢
EMS] f46364 7598 jereldée
EMS4 Pe6632 762 100450
EMSS 247117 774 100750
EMS6 Pe7405 786 101080
EMST 247615 798 10132¢
EMe #3732 340 9335¢
EM60 rSa107 011 101660
EM61 nsesi1é 20 036 192120
E¥63 050602 845 102219
EM64 P5065S es3 102290
FM6S n51074 066 102549
Eves 251116 77 102609
Eng? 751327 093 102069
EMY fir1120 3se 93440
Mo 51603 904 1031690

EMT1 fS2011 916 103420




MAINDEC=11=DERPV=R MACY11 27(732) 1R=FFR=76 16122 PAGF 287 SEOC #234

DERPVR P11 CROSS REFERENCE TABLE == USER SYMROLS

EM72 782292 93p 193710

Er7) 5213143 950 10381¢

Ev74 252513 987 10400

ERFLGS @04616 1333 6719« 2R69e

ERrR s 040000 16399 2978 32%9 3300 4056 4192 4362 4497 4759 4917 5383 5576 5073
6153 6616 67086 7109 7300

ERRVECs PROAD4 1200 147%e 14020 1502e 8499 8SAne 83832 "SPSe

ERWORD 084466 129690 8388 03940 100626

Eri f"n22%92 1243 70320 703) 8964 1062p 10623 10630 10641

Er2 092256 12470 0972 1062) 17630

ER3 002264 12%¢0¢ 89ee 1062) 1#638

EXT1 = 060001 10870

EXT10 = MOOO10 10%950¢

EXT2 = PPPAO2 100080

EXT20 = 000020 10919

EXT4 = 0007084 1089¢

EXTIO = 0A004P 1092¢

FEN = 0M0200 11130

FER s 00P020 1047¢ $317 $586

FiLL f3INT76 81609

FILLRE 027762 1998 199¢ 2018 2111 2114 2131 2349 2348 2391 2406 2409 2492 2499
2717 2728 2123 2726 2729 2079 2002 2008 2992 123 3136 3129 32113
3216 3237 3367 1370 3309 3760 376) 3766 3099 3890 3%e1 4724 9127
4748 4766 4769 4094 4097 4920 4923 5861 Sp6s 5067 5273 5276 $304
S410 S421 S424 %577 $862 SensS Sess 61693 6160 171 6292 6296 6299
6450 6433 6436 64%9 6044 6648 6787 78218

FINACC 0o4asSe 13088 71967«

FINALA 04546 13078 7968

FIRST 004620 13340 1386 1419

FLHEAD 027704 1928 2081 2227 2244 2472 27903 2812 3J0%S 3290 3649 3669 J9es 4370
4636 4659 4804 4902 5140 5676 S900 5997 6979 7114 7232 7413 7341
77648

FMT22 = A10000 11340 1934 1995 19%6 2072 207) 2074 2278 2279 2200 2399 2400 2401
2601 2602 260) 2841 2042 2843 293a 2931 2932 L] 1 1 Joes 3086 N
3172 31N 3327 31320 3329 3694 3693 3696 3829 30l N 3992 399)
3994 4129 §129 ‘130 4299 4300 43013 4437 4397 4598 4399 4602 460)
4684 4051 40%2 4853 Sa20 Se21 5022 5174 %178 5176 $231 $376 8377
$378 5816 $702 5703 $704 S7968 5799 5800 6024 602% 6226 6982 6043
6004 6226 6227 6228 6300 6301 6382 6703 6720 6900 6901 6902 6983
69R6 6987 7143 7144 7148 7261 7262 7263 7442 744) 7444 7360 7569
7570 7633

FUTABL 02310 1268¢ 6516

GNS s desane 140 1393 1397 1404 1408 1409 141) 1417 1452 14990 1494 1942 1563
1569 1873 1577 160% 1611 1617 1669 1676 16R8) 7670 7676 8264 0270
0277 8281 8285 8202 8296 8416 8422 433 0439 0443 8449 0439 8461
8468 0922 8930 8938 8946 0934 8962 0970 0978 8986 8994 9002 w010
9010 9026 934 9042 90se 9038 9066 9230 9238 9232 923) 9234 9238
9236 92137 9238

GO s ANGANL 1012¢ 1028 1960 2096 22°4 2305 2324 2418 2429 2572 2629 2638 2664
2063 29%) 3109 3197 339} 3482 3se 31547 3721 3739 3836 3074 4019
41959 426) 432% 4464 4616 4709 4079 $046 9193 3258 S40) 5343 $723
5783 5026 6043 6110 6293 6271 6497 6429 639n 6742 6919 7084 709)
7162 7280 7390 74619 7517 7891 7992

GPV s AOARLE 10200

HCE s 0R0200 1050¢ 2991 3250 3379

HCI s fR200C 1132¢ 19%6 2074 2200 2401 26m) 204) 2932 Joee 317) 3329 3696 3001




MATINDFCel {eDFRPV=RA

DERPVR F1Y

HCRC
HT
HT. ]

1813
1F

ILF s
ILLEGL
LR t
IOTVECS
) 4 =

1XF 3
KIPAK2:
KIPAF1=
KT1PAPR2s
K1PARlS
K1PARAS
KIPAFSs
KIPARG=
KIPARY=
KIPNDROS=
KIPDPIsm
Kienpeo2s
KIPDR3I=
KIPDP4as=
KIPDRS=
KIPNFhs
KIPDF7s
LA

Ler s
LT, s

HeLx
MCPE.
uHs
MINK
NMYEC

1ot Tl
BT DA |
A15440

AR (ADN
02 A1A0

AA0NAY
*0213S82
PARRAD
fANPA2V
fP0100

r04000
172340
172342
172344
172346
1723%0
172352
172354
172356
172300
172302
172304
172306
172310
172312
172314
172310
02306
"A2:100
ARAPA

faP0R02
L LU
weLAPO
000004
rPe256

1994
b1 Xl
1051
Re4e)
1038
2468
3278y
4731
48R40
$733%
#5938
7292
1253
18130
2664
4019
I
7162
10430
1296
1084
133
9aqgye
6819%
1117
191¢
192
193s
1949
198
1960
197
1981¢
1809
ifye
192¢
183
1040
1S,
106
107
1259
1R3I%e
18358
2460
320%0
40131
40868
571)3
65938
7292
10063
17199
11159
10640
1699

MACYLYl 27(732)
CPOSS RFFERFNCE TABLE e« USER SYVANLSK

4130
6P26

LLYLR Y
1840
2570
3210
41620
4091
57600
6898
73968
4028
1717
2P68
4158
$7%3
7280
6647
6520

11640
3227

9028
1989
1049
2578s
3210
41620
4091
S7608
659¢
7396¢

6730

16222

1RefFFR=7n

4311 4439
6PRY 6228
1907 1992
2SR} 26690
313608 1368
4167 47260y
509138 S¢S 8
576% Se41s
6T48¢ 6753
74014 74738
4003 4164
1787 19Rp
?29%) 1109
42061 4328
5926 643
7390 74061
6542 6%S)
1365

4747 5319
2007 2123
1987 1992
2%8) 26690
33608 3368
4167 42698
56530 SPs8
$76S Se410
67480 6783
7408 74730
6739 6756

PAGF 2720R
{809 4hR4
hin) QP2
21048 2179
2674 26940
14900 1408
4274 4332
§20n8 5208
SA4K 6O5pe
69298 69134
7478 75248
420 4334
2004 22¢8
3197 3383
4404 4616
6110 62%1
7%17 7594
65¢t 65R9
$32¢ 5420
4761 4919
21040 2109
2674 26948
34900 3498
4274 43320
$2408 5209
5846 60509
6929 6934
74780 752460
67%7 6760

LLLY )
R9a7

22149
72699
1513fe
4317
52699
40588
Te1 30
7829
4374
2309
J4R2
4T7w9
R271
setn

LLE ]

5429

7910
22140
2699
3s53ae
43
§5265¢
658
7013
7929

6761

SM22
7148

2219
2872
%43
44718
$272
61240
7018
%908
447)
2324
3830
4R79
(X Y-
LT KT

170628

$892

2219
20728
354)
4471
279
612490
7018
75980

6764

176
726)

72315
2977
37100
4476
S4100
4129
1099¢
763
4504
2419
3847
Se4n
6429
L AL

5%9)

2319
2077
1730
4476
S4100
6129
70998
7603

676%

5273
7444

232@
729608
17138
46230
%419
62620
7108

2429
372}
%193
656e
111

6559

2329
29608
3738
4623
S41S
62629
7104

5378
%70

24360
2968
310680
4629
3311
6287
717690

2%72
3739
3299
6919

6570

24369
2968
38650
4620
55508
6267
71760

8318

2447
Jit160
L LA,
471640
5588
64200
71019

2629
3056
540)
Te04

6642

2441
31160
387
47168
3999
64200
7101

SEQ 0238

5704

2461
3121
40260
4721
572688
642%
72070

2618
3074
5543
7¢9)

6814

246
i
40260
a2
$7280
64293
72070




VAINDEC=11=DERPVaR MACY11 27(732) 18=-FEPR=76 16122 PAGF 20 SEQ 0236

DFRPVA, P11 CROSS REFFRFNCF TABLF =« USFR SYMBOLS

MOL s P1OAMPA 1#370 1083 231)) 630 1S%¢ 3748 L1 LR 6200 6430 7911

MPE s 0PA4PP 991¢

MR fe2270 1252 9m20

MPD s A00020 10660

MSF s AP0MA20 1110¢

MSTCK = APONID 1065

Mwp T LLYY) 10679

MXF = PO1000 992¢ 6558 6568 6%77 LY X T

NFD s 010000 99S¢

NEM s AP4AAP 9940

NHS s A32000 11169

NOPERA M02310 12690

NOPUSH Prd46te 13260 13470 1381e 1354

NOUNIT P0o4604 13220 1581 1892¢ 1624 1629 7693

NUNTT 004606 13240 1629« 1630¢

OCYL = 18P000 11630

oF 002260 12400 9012

OFREV = AP024d0 11310

OFSET CRTLIY 0600

OFSFTC PP2342 1202¢ 7869

OFSTVL 004474 1303

OFIPKh & PARQARY 1126¢

OF20¥ s 000M10 1127

OF2% = 000001 11240

OfF4ar = PO0020 1128

OFsS0 = PRAPAO2 112%¢

OFeP? s PAAALE 11290

OPEPSE 031176 R2%9s 0726

0Pl = 920000 18560 6796 703)

o s 0P0200 99%e0¢ 3229 4748 5294 5319 3320 428 %429 9%92 359) 311 63560 ¢7%0
6014 6018

PAP s §P0PA10 10460

pC 4000007 59 1308 1837« 16600 1710 17%0e 1791 1797 10010 188Se 1910 1970¢ 20300
20440 2086 214060 21650 2193 2190 222%0 2293 23660 23830 24250 asite 2330
2593 25%9%e 2987 2610 27460 2765 200Se 2035+ 20900 2910 294)0 i1 3% 1) 3027
P48 J099%e 31420 3188 3271 j28)e 3343 34160 34360 34660 34720 3497 3510
3599 36420 3709 3781 Jfate JOPTYe J04de 39100 3937 39%0¢ 4000 4083 410350
41430 4219 42440 429P0 4276+ 43140 4389 44140 449320 45220 45613+ 46040 46300
469%e 470%e 4799 40340 4067 49440 49840 4972 S06)e 50340 5002 3112¢ S140°
S181e 5287 3246 23360 $3470 $39%1e 4460 S4670 S406e 553te 3609 S6200 5661
5671 5709+ 373%e S8140 L1 1.] 14 5926 3966 $972¢ 68310 6090e 6191 4200 62410
631Se 633t 6352 639% 6475e 64916 6509%e 8536¢e 4587» 666130 66920 67140 6829
6037 6069%e 6907e 6942¢ 69690 6992 702%¢ 7038 7069 70810 71060 718500 7187
7213 72600 72900 73260 7367 740Se 74490 7503 787%e 7610 771%e 77100 7732
78684s 7917 9209 219 LERT L 839S5e S6%00 2437 A66)e R677e 0679+ (T1 1 1] 8711
8725 aRr8Se 9122+ 927%

PCJISR o3P114 780880 7093 70940 70980 TR0 106132 10634

PCLAUF PO2234 1229¢ 7991

PCLCSP 002232 12289 1434 796%¢ 71992+¢

PCLCTP 002236 1230 7966

PGE s PR2000 993

PIP s P200A0Q 103890

PIRG = 177772 450

PIRQVFE POO240 139

PKACK AP2346 12040 1000} 1824 184)

PLU s A2000P 11192




MAINDEC-11-DERPVe8 MACY1Y 27(732) 1R=FER=-76 16122 PAGF 21Q 8742 0237
DFRPVER, P11 CROSS REFERFNCE TABLE e« USFR SYMROLS

PRE s ARPN2Q 1159

PRITEM @Y4666 14420 716900 R2610 R91p¢s 99710 9MRE 9092

PPOC s Q01700 18340

PPO s 0AP0GA 628

PRI s POANLY 63e

PR2 s AOP100 640

PP} s AP0140 L1

PP4 s APO200 668

PRS s ARA24C LRk

PP6 s 0AP3I00 680

PP? s ARO34N 69¢

PS s 177776 420 43 1350 1379 1716 17560 1792¢ 2443 2077 16670 0260 07500
PSEL = PQOPOO 10178

PSu s ARPAAG]) 11560

PSW s 177776 43

PUTREG 31768 6942 7029 703% 71107 7298 8209 0317

PURVECS @00p24 1340 13700 13710 92470 92400 92560 9271 9272
ROCHR = 104417 77 9235¢

ROLIN = 104414 L1 Y 92360

RDOCT = tR4416 1454 6287 0298 8424 Red 9237

rOY s APR20A 10140 1717 1730 1787 1044 2106 2216 2317 2448 2629 r{ 23! 2696 2074

2962 3110 3207 3362 1547 3732 3067 4629 47180 4088 50359 $202 $267
S412 5852 5730 5043 6032 6126 6264 6422 6393 6931 7013 7178 7209
7473 7600 7963

RFADAT ¢02334 1279 2078 2098 2933 29%2 4440 44613 %379 S402 9519 5842 seel 5023
6229 629%2 6270 638) 64P6 6420

RFADIN 0R23%0 12858

RFCALT Q02314 12710 22 34M 7092 7389 7516

REFOPR or2336 12009 207 266) 3330 3382 30132 3088 3873 4302 432¢ 4054 4078 5023
$043 6980 7003 7264 7279 7871 7590

REGADP MP4464 12099 1519 109500 10590 23300 23390 264)e 2687 35%3e 3562e 37480 3754 38800
3889 6277 62060 6438 64440 82188 10619 19617 10628 16630

REGSAV 034524 J 111

REGSAL 7349532 1473 8070¢

REINTO 0O3420 12989 1937 2068 2116 21958 2261 2398 249 2%2) 2597 2722 2799 2024

2926 321 3J067 I 332)3 3372 1430 3670 3677 179) 3012 3828 3900
3930 4202 4298 4421 44V) 4020 4847 4096 49%7 4997 se16 S066 5103
S36h $372 5420 S46P Ssae 9512 S621 SI8) $794 sen? 3919 6222 629¢
6324 6363 6376 64393 64R4 69N 7223 7287 7318 753) 7564 7611

RFLEAS W02324 12730

RESVFCz J10P0A1@ 129

RETCL P2344 12038

RHAS ne2210 12129 1911 1544 641%e

RHBA PA2160 12008 1999 2119 2349 2490 2721 208) 3127 N IM 3764 3099 4042

"7 4348 472% 490908 Se6s $277 S419 Seeé 6169 6297 6434 341 65640
6573e 6643 67010 6812 83470

RHCA PA2204 12180 2010 2126 4767 4924 67210 78410 78590 03440
RHCC fn2226 1219¢ 2730 4770 sese 613) 6460 7967 832)
PHCSI fA2172 1209 1803 18270 1902+ 20900 2108 22100 2387 2316 24330 24560 2464 2493

25740 26370 2699 2724 20670 207) 295Se 2963} 2970 3111 3117 31990 3206
3238 3385e jR LY 1394 J4R40 3832 is7e 17230 ™ 30500 3066 4021 4046
4137+ 4102 426Se 4327 43%2 44660 4481 46100 4624 47110 4717 47132 40010
(11N 4902 Se4ne S0S¢ 519%¢ S0 S26Me S266 s20% S40Se S411 58490 5591
$861 5663 $72)e 5729 $75Se S820e 59042 S087 5963 6048e 6051 61120 6128
6140 6235+ 626) 6409 he21 6594 66.3 6742» 6771 69210 6930 6939 700680
1914 7022 7098¢ 71640 7177 72020 7200 7392 T46)e 7474 7519 75930 7599



‘AINDFC=1t«NDFRPY-B

DFRPVR P1t

RHCS2 @n2170
RHDR fP2162
RHDST oN2176
RHDS1 an2214
RHDT 2216
RHECH Ah2222
RHEC? 202224
RHFR) 002174
RHFR2 AR2200
RHMER) "P2206
RHLA f22230
RHMP /02212
RHOF 02202
RHSH 002220
RHWC P02164
R¥R s CROPPY
RPTRP] 010040
RPTRP? 010136
PPVEC AN2160
RPVFCT 03310
PPVFC 0Ma4472
RUN #2024
RO =sROAR00O

78430
12018
6749
1198
12079
3747
6166
12146
3491
$869
1215
1217s
1210
12060
4749
12000
1211¢
12200
1213
1209
12160
119%
2000
4001
S2408
63400
8346
104950
1712
17%2
969
26Rte
4317
60)4s
84198
1302
12900
3101
4700
6397
1944
4119
6014
1.1
1666
1929+
20000
2260¢
2406
2642
2849+
3019
32160
3367
3552
3760e

MACY1Y 27(73 )
CROSS REFFRENCF TABLE -- USER SYMROLS

TA6Pa
1545
6813
1477
2010
3902
6300
1838
3839
6147
1599

1548
4921

7968
673¢
6720
1670
1010
2938
4040
$274
636)e

111}

1729
17670
1301%

2087
44%%s
$101¢
84420
84630
1437
3189

4870

6910

206)

4299

607)

13810
1714
1936
21110
22069
24090
270)e
2079
30355¢
32200
33700
3S69e
3763

16322 PAGE 211

1R«FER=T$
70690 7873
1590 3221
TR 4 f3Sae
"e28

2132 23%2
4068 419)
6457 6712e
1068 1980
3877 4PSP
é61e at80
160t 1613
2987 3246
531) $SSR2
600)

70680 #3%1e
16098 1690
1964 199¢
s 1T} 3124
41 4176
3398 422
6872 6501
6164

171% 1783
294S%¢ J1Ple
46070 47000
62440 6397¢
0487 84710
04

1441 1016
3348 3474
Se)? $3184
6993 7085
2260 2390
4420 4507
6217 6371
13020 1383
17120 1713
19440 1963
2114¢ 21100
23100 2326
24920 24950
27100 271 %0
2082 20RSe
Inéée 0740
3229 1237
13740 JjIRLe
5760 3509
37660 3772¢

an1e
4044

24470
436)
LEA T )
200)
4106
7100
1698

33798
Shee

rLL})
3179
4308
$529
6649

1814
318Re
40764
691pe

1972
3821
$249
71%)
2%92
4672
6094
14760
1781
199Se¢
2128
2329
2%A)e
27200
2190
3JO9%)e
32480
33890¢
3649
3792

LI B L
4100

2496
4400
78420
2119
4270
7397
1609

4027
6160

2112
3214
43408
Sees
6699¢

1972+
33498
5037
699350

p{.1]
3712
5394
7271
2931
4041
6978
1479
1752
19Gh8e
21310
234%¢
a%21e
27230
29140
312)e
3252
3)93e
3638
30110

ACA9N
43%9

2678
4772
8)4Sse
2219
4356
752%
169}

40%9
660)

2207
3337
4446
5089
6728

20800
34740
S104e
T80Se

2200
3047
534
7382
2921
se10
7133
19470
1783e
P02
2137
23480
256400
27260
29210
31260
32863
14070
3669
IR19e

LARR!
4749

2727
4930

2407
44914
7078

416}
6792

2346
Jiee
4691
6092
6011

2208
3821+
249
71930

2296
4010
5712
7492
3074
5164
7291
1581
1809
2009
2156
2351+
2592e
2729
2937
3129
1290+
34200
3616
3037

8353
$29%

28R6
Sante

2%79
4753

4197
7832

2409
sy
47208
6172
7026

22960
3712
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7919 8140 f22) 0399 8427 r721 8833 8912 9100

BIS 182% 1844 1980 2096 22048 2308 2324 2418 2429 2572 2629 2638 2664 2065 29%)

2996 1109 3197 3241 33%) 1400 3402 3538 1547 bLLE 721 3739 3036 3874 4019
4065 4158 420) 426) 4329 4373 4464 4506 4616 4709 476) 4079 4927 sS04é 5193
5258 5308 $321 S40) S430 5543 SSR8 5894 5721 $7s3 $026 S87s 604) 6110 6198
6253 6271 6407 6429 6590 6618 66130 6738 6742 6756 6760 6764 6799 6016 6919
71004 7093 7162 7280 7390 7461 1817 7391 7633 7068 7896 e1138 2349 0420 0582
8SR3 918S 9186

BISA 9RT6

RIT 1486 1539 1559 6324 6940 1023 7033 7109 7191 7300 7302 (] 1] LI 3R 0018 sele
g0aRe 8093 noQe a1l asas 8516 RS2) 8876 L1 LR (I L]

BITA 8664

BLOS 7629 8770

BLT AST1 8587 0656 0026 9191

BMI] 8495 8378

BNF 1362 1387 1480 1407 1539 1582 1589 1627 1720 1760 $929 6339 6319 6323 6329

6554 6562 6711 6961 719¢ 7208 7349 7342 7407 7625 7720 7730 7774 7002 7939
8an9 8011 so14 LY ) 8ne9 RO 8aA9%4 8096 0142 8173 8227 8326 L L] F 0430 0324
8576 86138 8646 0652 8669 0672 0723 8720 0736 8759 87174 8780 8804 8914 2077
989 9148 9101 9264

BPL 8562 8592 ®632 8669 aene 9179

B8R 1349 1352 1390 1392 1396 1400 1404 1408 1412 1416 1439 1451 1481 1489 149)
1541 19564 19680 1872 1576 1604 1610 1616 1619 1660 1675 1682 1726 1764 2648
6521 6326 6552 6560 6571 69383 7344 7627 7669 7675 7697 7897 s021 8026 0039
8043 8102 8107 0117 01139 0263 8269 8276 8280 0284 0291 2293 84153 0421} 8432
8418 8444 n4ess 8454 a46p 0467 8497 ASH) L1 0519 8522 573 8390 0634 8649
A650 8667 8674 8731 8776 8813S 0048 8919 0921 0929 89137 R94S 8953 0961 0969
8977 8ges 8993 oent 9009 9017 9829 9433 941 9049 9037 90es 9002 9091 9111
9118 9137 9172 9193 9230 9279 .

CIR 1348 1351 1353 1354 1369 1372 1373 1519 1546 1580 1582 1591 1592 1664 65193
6540 6541 6547 6549 6550 6551 6569 6372 65173 637S 6376 6578 6706 6707 6719
6721 707% 7876 7077 7200 7209 7210 7378 7379 7498 7499 1500 7641 7642 7689

768) 7711 7712 7080 796% 7990 7991 f260 1821 8513S 8563 9568 8704 8749 0750
8819 8820 9073 907s 9170 9262

CLPhH 1559 6956 69380 8520 8594 8673 8781 RB44

cwp 1361 148) 1599 1601 1729 1730 1767 1846 1058 2326 2338 2639 2653 3549 3550

3741 37%0 3876 j08S 627) 62802 6431 6440 6510 634, 6%%) 6561 7628 7637 7698
1727 7729 79013 7911 R937 047 LI LR} 0214 221 8224 LR 1L A396 8399 (L11] 0328
8506 8722 8727 8738 8756 R769 8913 9008 9090

CvPR 6951 8510 8514 R64) 8645 8651 8671 067S 8773 8779 8823 9828

DEC 1479 1851 1560 1626 1630 1719 1759 $920 6334 6522 67160 6969 7204 7341 7486



MAINDFCe]{«DERPV=B MACYS1 27(732) 1R<FEB=76 16122 PAGF 226 SEQ 0251

DFRPVB,P{1 CROSS REFERENCE TABLE e« PERMANFNT SYMROLS
7691 71718 7773 7001 7938 LT, 8A1s RA90 8099 8141 8172 n226 0328 8401 8429
87%3 908)

DECH R65S 9178 9199

EvT an

HALT 140 046) 8472 R63) T11) 9259 9278

INC 1550 1624 1629 6950 T4n) 7484 7488 7626 7604 71713 83n? 8827 0572 8732 R734
87ss 8879 9184 9192 926)

INCA 6957 69%9 8532 8677 "a7)

10T 1)

Jup 152 154 156 1309 1432 1499 15590 1561 1579 1503 5930 $93y 6336 6337 6527
7346 7636 7643 7689 7699 7736 8726 8916

JSR 1385 1517 1660 1710 1750 1791 1797 1881 1809 LY 1876 1910 192% 1936 1944

1963 1970 199% 1998 2002 2049 2015 2021 2044 29%1 2055 2083 2000 2086 2111
2114 2110 2128 2131 r AR 0 2156 219) 2198 2221 2227 2238 2244 22%) 2260 2269
2206 2293 2348 2348 23%1 2357 rgLL) 2390 2408 2428 2472 2479 2486 2489 2492
2495 2903 2521 2533 2559 2568 2587 2992 2610 2619 2622 272) 2710 2717 2720
2723 2726 2729 27137 2756 2R08 2812 2023 2034 2049 2858 2879 2882 208S 2090
2910 2914 2921 2937 294) 2969 2977 2906 2992 3INP2 Int9 Jo4l 30393 i1 1] o4
39} 3099 3123 3126 3129 31134 3194 3162 3178 3188 3213 3216 3220 3229 3237
3245 3252 3263 320) 3290 3299 3304 3310 3317 33136 3343 1367 337¢ 3374 330}
3389 339) 3407 3420 3466 3472 3497 jsed 3S10 3518 3569 3876 3509 3642 3649
3658 3669 3676 3604 3102 3709 3700 3763 3766 37172 3792 7 30114 3019 INY?
In44 3098 3899 3901 3% 39260 3958 3968 3974 3982 4Pr00 087 4049 4050 4074
4105 4111 4119 4136 4143 4189% 4196 4210 4244 42%0 4299 4276 4281 4299 4307
4314 435% 4366 4300 4414 4420 4429 4443 44352 4480 4490 4499 43513 456) 4570
4579 4587 4604 4630 4636 4049 465% 4664 4672 4690 4697 4724 4727 47314 4740
4748 47%2 4766 4769 4776 4799 4804 481) 4020 4827 4834 4041 4060 4867 499%¢
46897 4901 4910 4920 492) 933 4935S 4972 4902 4909 4996 LR Sei1e0 sSe20 S04
Sve1 Spo6d Se67 se7) s103 S140 S140 5136 5164 St 3207 “214 9222 S2)9 $246
%273 5276 S200 S209 5296 S304 $312 %327 8347 $3%2 $3139 9367 $304 $391 S418
5421 5424 5437 S450 5406 $492 $499 5se? 5524 $S31 3560 $549 5577 11} 5600
S619 5661 5671 5676 S68s 5692 $709 $737 $741 S77e $77s 5702 5709 L1 1 2 S814
5849 5856 5662 5866 5879 5085 Sane 95894 5917 5960 5972 S9ee 5989 $997 6806
6014 6031 6060 6068 6873 6091 6M98 61132 6139 6146 6139 6163 61680 6171 6177
6200 6209 6210 6217 6234 6241 6292 6296 6299 6306 6322 6352 6330 6364 6371
63987 6394 6450 6453 6456 6459 6466 6482 6509 6336 6300 6587 6602 6609 6624
66135 6644 6648 6654 6692 6714 6724 6770 6779 6787 6791 68P2 6020 6937 68é9
6879 6890 6907 6942 6969 6979 6992 10258 7033 7069 Te8) 7106 7114 7124 7133
7150 7187 72113 7222 7232 7242 7251 7260 7290 7316 7367 7408 741) 7423 7432
7449 7503 7832 7541 7549 71558 7878 7609 1732 0209 8219 8398 e6sSe 8637 $66)
8725 eses

MOV 1347 1330 1358 1399 136) 1364 1363 1366 1367 13698 1369 137¢ 1371 1379 1376
1379 1380 13014 1382 138} 1419 1436 1437 1440 1441 1442 1436 14%7 1464 1471
1472 1473 1473 1476 1477 1478 1482 14084 1496 1500 1502 1509 1810 1911 1912
1517 1919 1538 1544 1549 1547 1540 1549 1581 1508 1506 1587 1598 1593 1594
1598 1607 1613 1620 1622 1628 1629 1636 165S 1636 1687 1650 1663 1671 1679
1685 1696 16914 177 1709 17113 1712 1713 1716 17117 17180 1747 1749 1731 1752
1753 1756 1787 17580 1792 1794 1798 1803 1816 1024 1027 1839 1032 104) 10495
1849 10%9 1833 1854 1958 1859 1918 1916 1972 1979 1982 2009 2093 2098 2190
2191 2209 2207 2210 2296 2304 237 2310 2311 232) 2128 2329 2130 233) 233¢
2338 231319 2417 2419 2420 2424 2428 2431 2403 2447 2449 2456 2%%0 2983 2561
25N 2974 2620 2627 2630 26134 2617 2641 2642 2643 2644 2633 2096 2657 26350
266) 2668 2676 2677 2678 2609 2687 2802 289) 2037 2064 2087 29458 2982 29858
3048 346 310t 3100 31 3108 3196 3199 3348 33%2 Jiss 3J46) 3464 3474 3403
1404 3487 3408 3s21 31529 3532 3534 3919 3546 3540 3992 35%) 3536 3857 3564
%62 316139 1640 37112 3720 3723 37126 3727 3738 31740 1744 37453 3740 3749 37%)




PR

MAINDFC=11=DERPV-B
DFFPVR P11}

MOVR

NFG
NOP
RFS¥T
ROL
ROR
RTI
RTS

SUB
TPAP
TST

3754
3956
4170
4382
4711
5297
56695
5904
6119
62R1
6438
6559
6790
6867
Tevé
1227
7498
7678
7776
7827
7893
7941
RAR]
ROR2
8161
8200
R232
N34
"379
8447
85130
0589
a7en
an1e
8924
9044
9121
9247
9269
1374
8754
856)
1433
153¢
0494

159%

7969
1088
Jeade
5336
7618
8409
7826
9221
1306
P666

MACY11 27(732)

CROSS REFERFNCE TABLE =« PFRMANFNT SYMBOLS

3047
4010
4100
436)
47172
S260
5666
$9mS
6186
6283
6439
6361
67014
6873
7009
7271
7508
7606
7794
7028
789%
7942
Rend
0004
8162
n2o1
8233
8327
LRLL
8408
835131
8595
0710
8018
89132
9082
9133
9240
9270
1533
8772
9163
6669
1790
9828

80357
2030
3599
5446
7mM
0679
7894
9231
1434
8709

t] b1
4018
4102
4411
4070
S318
$712
5907
6187
6286
6443
6564
6723
6874
7019
7279
7516
7690
7798
7829
7898
7966
sen?
fpe?
"163
0202
0234
0328
LRLD
R410
053)
n396
8737
ae1?
8940
9060
9161
9249
9271
1666
R7177

7733
7731
L1 R

n121
2146
3701
5467
7006
8600
7899
92132
1446
8730

Inse
4021
4193
4412
4878
5394
5720
5937
6108
6349
6444
6565
6703
607S
7022
7202
7819
7693
7796
7841
7900
7967
0012
0092
8164
0203
8261
8329
8382
0423
0334
8597
8747
L] BN
R948
9068
9162
9250
9272
0210
0821

7734
"e32

LRI
2168
ot
5609
7830
8711
7999
9233
16132
8791

1P=FERTE 161272 PAGE 227
JR61 P62 Ny IRTS
4040 042 4044 4046
4241 4242 4282 4262
4488 4463 4466 4408
4881 4930 Sp3? 5048
S4M2 5405 S427 548)
$723 S744 $7%2 8758
5950 5965 5066 6834
€190 6244 6252 6283
6350 6397 6406 6409
6506 6507 6%16 6517
6566 6567 6SAHR 6579
6709 47109 6712 6717
6910 6918 6921 6924
70132 1066 7067 7079
7364 7368 73717 7302
1578 %90 7893 7031
7694 7698 7718 7722
7797 7798 7799 7000
7042 704) 7089 706P
7903 7906 7943 79131
7968 7902 799) 7994
017 2029 ers) 88Se
9697 LARY o113 119
8168 8166 8167 8160
8204 f20% 206 207
R266 272 209 8299
8344 LET L) 8346 8347
830} 8304 9388 (R L)
0426 0435 0442 045
2s83? 1530 (131 (111
0590 8599 [ T1 ) 0602
f748 A7Se 8767 8760
8837 an3e 08139 804
89%6 8964 8972 seep
9N 74 9079 9092 909)
9163 69 9176 9194
9251 9282 92513 92%4
9278
0536 AS64 8567 0581
fRe2 9154 918§ 9158
77138
9171 9173 9174 9178
8539 f6e) 0642 8738
2366 2511 25130 2746
3918 39317 4083 4219
5620 S9@N 5926 6191
7845 7061 7870 7881
9122 9219
0036 8080 #1138 8394
9234 9233 9236 92137
1608 1609 7624 7694
A836 a84) 8847 009)

M

IRT9
4968
42¢5%
4560
Sn48
5484
5817
6042
62380
6412
6528
6574
6729
692%
1088
7309
7632
772%
7843
7069
7932
70908
AessS
e120
s17e
211
L L1
1340
e3ne
84%7
9557
9639
s78)
8841}
8900
9098
9108
9253

esns
91%9

91177

8759
2763
4309
6319
71917

es7e
9238
136
9118

IRRA
4102
4317
4561
5137
5534
5029
6045
6259
64113
6532
6317
6736
6939
7092
7392
7634
77658
7004
7073
793)
7996
a0sé
N
0174
8216
018
8389
8392
8471
0390
8636
87R4
8¢9
R996
92103
9196
92%6

R707
2008
4322
63131
7943

sent

ese
9102

38R%)
41 1)
4324
4607
S138
8842
SA2M
6101
6270
€419
6345
6509
6717
6949
709S
7402
761%
7768
7008
7074
7934
7997
ere
0132
a7
0217
8319
031
8393
fe99
1539
o640
87eS
e87s
9804
9164
9197
9261

8637
9164

0042
L] 3]
4705
6478
8149

as2s
9216

1884
4146
4327
4619
s194
5545
5032
6109
6272
64290
6358
591
6811
6953
7153
7482
Tes0
7767
7022
7078
7938
7990
0077
133
0176
0210
0320
0383
9397
ssne
8360
8653
9786
pane
9012
9106
9190
9268

8662
2167

8097
1927
4944
6491
8170

05878

INGS
4154
4346
4610
3192
$%9)
5833
6112
6276
6430
6956
6689
6012
6934
7161
7400
7666
7768
7023
7876
7936
(1]
0078
0134
177
0222
8321
0376
0404
0502
0561
e708
se11
0892
9020
9109
2214
9266

670
9160

92199
3142
4964
666)
0233

3889
41%7
4348
4700
5193
56590
58133
6116
6277
6434
65%7
6690
681)
6993
7164
7463
7667
77172
7024
7070
7937
001
8079
8143
0190
823
0322
9377
1409
0303
0566
0706
8012
0 e9s
W29
211)
218
9267

8720
9110

9217
3271
39082
6029
033

3985
4176
4390
4700
5249
5659
5963
6117
6200
6433
6398
6699
60866
7003
7218
7494
7672
7778
7023
7079
7940
8092
(113
0144
0199
0231
0323
0379
0406
05180
(211
0787
8813
0911
036
2120
9210
9268

e73)
2217

34160
5112
7326
0334

0647



MAINDEC=11=DERPV=R MACY11 27(732) 1P-FER=76 16:22 PAGF 2280 SEQ 0253
DFRPVR, P11 CROSS REFERFNCE TARLE -« PFERMANENT SYMPOLS

TSTR 19511 19956 0s12 8577 8591 A631 R66R 9107

LASCIT 288 256 9406 9424 94490 4s7 49 %29 9827 9587 9567 9599 LLY 9628 96136
956 96695 9609 9697 9714 9722 97138 9751 9770 9783 N30 W09 9821 9024 98139
Ing 945% 9872 9883 N9 9908 9910 9913¢ 9981 9961 9977 9987 10006 10010 18048

100%8 19078 1APRS 10091 10100 10119 1213 10142 10147 10166 10970 109108 10229 10230 10260
10269 10272 10206 1429% 1elet 18316 10322 10326 1033 10342 12348 19354 10301 19388 18400
10407 104628 10438 10452 10463 10477 10496 108516 17526 18940 10884 10564 10572

«ASC1Z 254 287 1394 13989 1402 1406 1410 1414 1499 14%) 1491 1498 194) 1566 1570
1574 1878 1606 1612 1618 167@ 1677 1604 7671 7677 7737 8248 0271 8276 0282
R286 8293 0297 8417 842) L TRY] 8440 f44s 04se 1486 n46?2 R4e9 0793 092) "93%
8939 8947 (L111 896) 8971 8979 8917 n998 90f) 9011 9819 927 9038 %04} 9051
90%9Q 9967 912} 9280y 9293 9297 9307 9316 9320 9338 9344 93%) 9360 9372 9304
9398 9414 9430 9447 946) 9475 940) 9497 9918 9538 9547 9%74 9%08) 9687 916
964} 96S2 9672 9681 9704 9729 97%¢ 9799 901) 9069 9096 9916 9940 9968 9994
10029 100136 1006% 10098 19130 10154 19200 10212 10221 1249 102%4 10284 10300 10332 10384
180371 10392 10415 14429 10445 10450 10460 10472 10487 180506 10821 10533 10547 10559 10560
14879 10986 19598

+BLKB 0692 8790

oPLX A 1289 12990 1306 1320 R6MS

+RYTE 216 217 222 22) 234 238 236 2y 1313 1946 1047 2069 2066 2270 2271
2392 2393 2594 2598 2624 2628 2033 2034 2923 2924 3876 N 3164 3163 3319
3320 3508 3506 1606 J6RT 3021 IN22 kL LY 398% 41214 4122 429% 4292 4430 4431
45869 4599 4674 4678 484) 4844 012 501) $166 5167 8224 %228 5369 s3%e 5309
SS510 5694 $69% 5791 $7192 6016 6017 667% 6av6 6219 6220 6373 6374 6892 6993
6977 6978 71138 7136 712%) 7254 T434 7438 7%60 7961 1740 nreeg a709 9200 9201
92042 920) 10644 10646 18648 106SP 10651 10692 10658 10688 10660 10662 10664 10668 10666
10668 10671t

+ENABL 1

«END 19677

«ENDC 6 19 19 29 n 32 33 40 126 140 133 177 188 199 a0y
M 211 213 239 246 252 28]} 234 253 259 2%9 96s 913 1083 1007
1180 1338 1363 1364 1366 1360 1370 1372 1373 1378 1377 1394 1390 14062 1406
1410 1414 1410 14%) 1467 1468 1469 1470 1471 1472 1491 1499 1508 1306 1507

1508 1309 1510 1523 1526 1533 1534 1538 1536 154) 1566 1570 1574 1570 1606
1612 1619 1643 1646 1633 1654 1639 1656 1657 1670 1677 1684 1697 1690 1703
1704 170S 1739 1740 1743 1744 1748 1770 1779 1708 1706 1707 1027 1034 1033
1848 1063 1064 1870 1993 1904 1913 1914 19198 1929 1930 1931 1932 1933 1990
1954 19595 1956 1987 19860 1982 1904 19688 1993 2002 20080 2009 2019 2088 2060
2072 20173 2074 r{ b} 2096 2098 2100 2101 2110 2118 2124 2128 2131 2173 2174
2100 2109 2190 2200 2216 2212 2213 2220 221 2232 223 2234 22490 2249 2250
2251 2274 2270 2279 2280 2201 2308 2 2309 2310 2312 2328 234) 2399 2399
2400 2401 2402 2429 2431 2432 2433 2442 2469 2476 24Mm 2478 2479 2336 2337
2540 2949 2550 2872 2574 2576 2577 2504 2597 2601 2602 260) 2604 2033 2637
26138 2639 2673 2760 27187 2704 2709 2710 27914 2792 2000 2001 2802 2016 2817
2018 2019 2020 2037 2041 2042 204) 2044 284S 2067 2069 2070 2078 2926 2930
29131 2932 29)) 2953 2959 29%7 2958 2966 29698 2976 29717 2908 2986 2992 2999
3031 3032 3043 Joss 3Ja4Ss 1099 Jo6e 3061 3062 306} 3064 jeee Joss 3008 J006
3087 3109 ERRR 31113 3114 3122 3167 17N 3172 317) 3174 3197 3199 3201 3202
3211 3220 3228 3229 31237 J244 3245 3251 3282 J260 31294 3298 3296 3297 3290
31299 3323 3327 3328 3329 33 3333 3388 33%7 3359 3366 3374 jJien 3301 3309
3393 3399 3403 34%) 3454 3461 3462 346) 3482 3404 3406 3N 3409 3496 3530
3532 35313 31534 3536 L LY ] 3566 1569 Is7S 3576 1502 3506 36r9 et e 3637 36398
3639 3633 3654 365S 3656 3673 3674 3679 3676 3690 1694 3693 3696 3697 3724
3723 372% 3726 3728 3740 3758 30258 3029 3830 k] K3 3832 3086 3839 3860 3061
3861 3879S 3893 39460 3947 3953 Jose 1943 3969 3978 3971 3972 j9ss 3992 399)
3994 399% 4019 4921 402) 4224 4032 4049 40%7 4058 4064 4068 409) 4094 4100

e ez




MAINPFCe11«DERPVSR
DERPVR P11

JEQUIV

+FVFN

.IF

4101
4202
LRI
4410
4499
4598
4662
4752
48R3
sSa21
5154
52313
$318
544)
5581
S704
5800
588S
6024
6112
6227
6376
6505
6688
6865
6926
1064
71148
71264
7402
1517
7593
7170%
8286
8494
R61A
RBV6
8963
9246
9265
40
116
1394
1606
8417
A96)
92813
2
200
1358
1417
1526
165S
179S
1929
2002

MACY11 27(732)

CROSS REFFRFNCE TABLF e« PFRMANENT SYMBOLS

122
4206
4392
4411
4499
4599
4678
4769
48184
5022
5155
5234
5372
5812
5%87
5708
5001
5034
602%
6114
6228
63lee
6506
6689
6866
69131S
7063
7146
7280
7417
7519
759S
7706
8293
8496
8606
88S0
8971
9218
927$
41
117
1398
1612
8423
8971
10600
12
2042
1363
1452
1533
1656
1787
1930
2008

4124
4229
4325
443)
4509
4600
4682
4762
4892
$023
$1%7¢
5258
5376
5516
5591
$S721
5826
5935
6926
6113
6229
6381
6599
6754
LY LE)
69081
7066
7162
7202
7410
7521
7596
77080
8297
05e?
8719
LLLD
0979
9210
9217
43
118
1402
1610
24134
8979
10674
16
200
1364
1466
1539
1669
1029
1934
2009

128
4230
4327
4437
4509
4616
4603
4766
4901
Sn4é
5174
S26¢
$3717
5517
5639
5723
5620
5933
6027
6130
6253
6382
6602
6770
6864
698%
7093
7164
1204
7419
7822
7604
7711
8417
as1e
8727
2837
8987
9220
9204
Se
119
1406
1670
2440
L LN
10679
29
212
1366
1468
1536
1676
1027
1932
2018

1R«FER=76 16122 PAGE 220
4129 41130 4“1 4155
42139 4240 4241 426)
4329 4330 4318 4385
4418 44139 4440 44064
4538 4536 4550 4559
46190 4620 4621 4629
4684 46RS 4709 4711
4R08 4809 4810 4811
4909 4910 4918 492¢
Sa48 Sase SPS) 5059
5178 s176 $177 $19)
5262 5263 5271 S200
5378 5379 5403 S40%
5518 $$19 5543 5549
5640 5656 5687 S64N
572% 5726 5734 $7153
Seln $A31 S84? 5849
5956 $9%7 5984 S908S
6043 6043 6047 6040
6132 6138 6139 61493
625S 6257 6258 6260
6383 6407 6400 6411
6608 6609 6617 6621
6778 6779 6TR7 6791
6983 68006 6896 6900
6906 6987 6908 T804
7098 7097 7998 7108
7166 7167 7182 7236
7288 7293 7349 73880
7420 7438 7442 744)
7530 754S 7546 7547
7656 7657 7658 7664
1717 7720 77214 7728
8423 8434 0440 8446
8511 8512 0514 8516
8740 8760 8761 8768
8873 L] 8806 LLLE)
899% 903 W11 919
9230 9231 9212 9233

59 L1 89 90
12, 121 122 123
1410 1414 1410 1453
1677 1684 7671 7677
8446 8450 8456 8462
899S 9pa3 9e11 919

L1 " 32 3)
238 246 2%2 2%)
13680 1370 1372 137)
1469 1471 1472 1490
1542 1568 1569 1573
168) 1696 1698 1703
1929 1031 1041 1848
193) 1948 1950 19%)
2054 2059% 2067 2071

41%7
4265
436)
4466
4560
4640
4713
4847
4930
51298
$10S
S2R0
5407
5547
$609
575S
5893
5986
6056
6146
6272
6412
6624
6797
6901
7006
7118
7237
7362
7444
1548
7668
1737
04580
8523
A1
0897
9627
9234

91
124
1491
0268
0469
%027

Jo
254
1378
1494
1577
1708
1864
1954
2072

41%9
4267
43166
446R
4574
4641
4714
4851
4906
$126
8197
$289
S408
S548
S601
5787
S856
5987
AR78
6134
6290
6414
6630
6R01
6902
7000
7119
7230
7363
7448
7564
7666
7740
456
8527
877)
A998
9039
9238

92
12%
1499
8271
0694
90139

9
258
1393
1504
1608
1738
1870
1959
2073

4140
4268
4372
4469
4578
4642
4722
4082
4907
138
S198
9299
S416
5956
5602
5758
Se62
6001
60R2
6158
6341
6430
6638
60N2
69M)
7049
7120
7239
7364
7461}
75698
7667
7741%
R462
0832
8775
8923
9043
9236

93

1543
8278
8923
904)

126

964
1397
1506
1611
1740
1902
1986
2074

4168
4275
4376
a4
4576
4643
4731
40%)
49948
S136
5206
5296
5473
5560
S68)
$766
5866
60P2
L1 LR
6199
6342
6440
6643
6000
6919
Te011
7124
72%7
7390
746)
7569
7671
#8263
8469
05137
ar9n
8931
9651
9237

94

1566
8282
8931
9091

149

970
1401
1507
1617
1743
1904
1980
2096

4188
4299
4402
4480
4577
46%9
4739
4454
4969
5137
8227
5304
5474
S368
5690
5794
s074
60R)
6004
6163
6347
6496
6600
6046
6921
7019
7139
7261
7392
7465
7570
7617
0271
8479
8340
8791
0939
9839
9239

93

1579
8206
2939
9039

177
1004
1403
1509
1644
1749
1913
1984
2100

4193
4299
440)
44990
459)
4660
4740
48079
Se16
$1%2
5231
$31
5401
5369
3702
$798
ss7e
6084
6ARS
6222
6340
6497
66081
6847
6923
7047
7143
7262
7394
7466
"N
7701
e27
0403
034t
0792
0947
%067
924)

1574
029}
1947
9067

100
1006
1409
1510
1646
1M
1915
198%
2101}
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4196
4300
4409
4490
4597
4661
47498
4001
S0
$1%)
$232
$312
5402
5377
570)
$799
$879
6020
6110
6226
6349
6304
6609
6064
6924
7048
7144
726)
7398
7479
7591
7704
0282
2490
0542
0797
093s
9128
92353

91

1878
0297
098S
9124

199
1179
1413
1924
163)
17179
1920
1993
2110
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2118
22133
2310
2477
2623
2R1S
2R178
298S
joss
3173
3252
3353
3461
3583
3676
3830
31972
4064
4168
4278
43173
4480
4574
4640
4709
4766
4901
5419
5154
%232
S3t1
5483
5577
5698
5798
5878
64N}
6083
6159
6349
6599
6687
684%
6919
1464
7144
7263
7418
71522
7604
7710
n422
8519
8739
A8RI
8986

2124
2234
2321
2470
26139
2816
2928
2986
3878
3197
32580
3357
346)
3586
3688
3831
3986
4069
4183
4293
4376
4486
4579
4641
4713
4807
4907
S020
$15S
5233
5312
5511
5901
$7641
$799
5879
6004
6084
616%
637S
6602
6689
6847
6923
1066
7145
7200
7419
1530
7659
7716
843)
8312
R760
888s
8994
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2125
2247
2328
2479
26138
2817
2929
2992
Jone
J2m
3260
33580
3402
368
3690
38sé
3980
4p68
41919
4299
4401
44re
4576
4642
4714
4000
4909
Se21
5168
52958
S310
5918
5587
5702
Sere
Sees
6810
6110
622t
6379
6608
67%4
6864
6924
7093
7162
7204
7420
7544
7656
7719
8439
#5113
8768
8666
9992

2131
2248
2394
253S
2639
2818
2930
299¢
je8)
3202
3293
3366
3406
3610
36913
3860
3991
4092
4193
4299
440)
4490
4577
4643
4722
4809
4910
$S022
S17@
$262
8371
$S16
5509
ST}
5826
$9133
6020
6114
6229
6380
6609
6770
6866
6913S
7097
7166
7208
7436
754%
7658
7721
8449
8314
8769
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9r10
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2172 2174 21789 2190
2249 2280 2251 2272
2398 2399 2400 2401
2%137 2548 2%S0 2872
26795 2700 2706 2707
2019 2820 2818 2037
2931 29132 29%) 2957
2999 jade If32 3P4)
Inee LLLL ) L 111) 1109
3211 3220 3226 3228
3294 3298 3296 3297
3374 3380 3301 Jie?
3487 3496 1530 353)
36137 3639 3652 36%)
3694 1698 3696 AN
3861 3871 3875 3948
3992 39913 3994 4019
4694 4100 4102 4123
4196 4202 4203 4206
4300 4301 4329 4329
4409 4411 4432 4436
4496 4498 4499 450S
4591 459) 4596 4597
4659 4659 4660 4661
4731 410N 4739 4740
4010 4811 R4S 4850
4916 4918 4929 4927
Sedé S05e 5051 SAS9
$173 5174 5178 5176
$26) s27 S20e Sa2né
5378 5376 $377 $378
5517 %518 $54) $%47
8591 5638 S64e 5656
S704 5721 5729 5726
5830 58131 5847 5049
%935 5955 5987 5983
6023 6024 602S 6026
6119 61130 6132 61380
6226 6227 6228 6253
6381 6382 6407 6411
6619 6617 6618 6621
6776 6778 6779 6788
6882 6AB) 6004 6883
6979 6984 690% 6986
7098 7108 7117 7118
7167 7102 7239 7236
7293 7348 7350 7362
7438 7441 7442 7443
7546 7547 71548 7962
7664 7666 7667 7679
7729 7736 77137 0264
8449 R43S 8461 8468
8523 0328 8534 8339
8773 774 8790 8791
8090 LR LD 8898 8922
918 9026 934 9042

2208
2274
2479
2576
27e8
2040
29%9
Joas
313
3229
3298
J3IR9
1534
36%4
372%
kA LN
4023
4127
4220
4330
4437
4506
4598
4662
4746
40831
4930
5124
5193
5200
5403
5549
5650
S734
5858
S04
604}
6139
6257
6412
6624
6787
60086
6907
7119
1237
7364
7444
7967
7676
9270
8478
8540
8796
8930
9030

2212
221
24132
2877
2709
204
2966
Jnse
3114
3238
3299
339)
3544
3688
3726
3953
4024
4120
4239
4330
4430
4509
4599
4676
4748
4042
4905
3126
5197
S2R9
5407
5556
$679
5793
5056
5983
6047
6149
6250
6426
é63e
6791
6894
7004
7120
723
7390
7461
756N
7700
8277
#4084
0541
aee2
89138
9038

R A o v

2213
227R
2413
2504
211¢
2042
294680
3InS9
3122
3237
3321
3399
3548
3656
3736
39SS
4932
4129
4239
43%%
4439
4534
4616
4678
47%2
40%)
4986
513%
5199
529S
S420
5560
S600
%7%7
5862
5986
L1211
6146
6268
6430
6633
6797
6896
7008
nn
7239
7394
7465
7569
7704
8201
489
0609
LI B Y
0946
9066

2220
2279
2442
2596
2790
284)
2974
LL.LY
Ji166
3241
332
J4de
3569
3672
3740
3968
4049
4130
4241
4361
4464
4836
4620
460§
4759
4079
4987
137
5206
3296
S416
8566
S681
578
5866
$98?
6036
6152
6272
65499
6641
6790
6099
Te09
7137
7289
7399
7466
1570
7708
02893
849¢
8689
88350
0954
9127

22%0
2200
2469
2600
2792
2069
297¢
3061
3170
3244
3327
Jan)
3878
367)
382)
3969
4058
4198
426)
4363
4468
4530
4621
4602
4760
4003
4980
5151
9226
$3e2
5472
5560
5602
5766
$872
6000
6077
6154
6l40
6497
6643
6801
6900
7019
7139
7260
7402
7479
7591
7706
8292
(111
06809
(1317
8962
9205

2231
2308
2478
2601
2800
2869
29717
Jos2
3171
3245
332¢
3482
3876
3674
3020
397e
40%7
41589
4267
4366
4469
4560
4629
4683
4762
4084
4909
51952
s23e
S304
5474
55649
568)
5793
5074
6901
6081
6183
6342
6504
6679
6802
6901
7046
7142
73614
7416
7517
7598
7707
0296
(211
$NnY
(211}
970
9214

SEQ n253

2232
2399
2476
2692
2842
2870
2983
3063
3172
3251
3329
3454
3502
3678
3829
3974
4088
4160
4260
4372
4477
4373
4619
4684
476)
4092
se14
%193
S234
syol
5S40y
5878
5696
$797
5878
6002
6002
6150
6347
6506
6601
6008
6902
7049
7143
7262
7417
7921
759
7708
2416
509
8722
(1R}
2970
9218
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9220
9201
«JFF 29
1363
1536
1779
2067
2394
28042
30132
3245
3569
3gle
4094
4298
4490
4603
SM16
$232
$S11
5704
6020
6227
6679
686S
7066
7436
7667
8606
9206
+JFT 1394
1606
2067
2399
2929
3170
3381
3830
4130
4430
4682
SA14
$233
%518
SR00
60R)
63n1
6900
71260
7671
8456
8963
«JFTF 1394
1606
8417
8885

9221

n
1467
1649
1786
2072
2399
2039
3NG4
3282
3576
3831
4101
4299
4499
4684
$020
$23)3
5516
5793
6024
6220
6621
6066
7113
7438
7701
8740
9218
1398
1612
2071
2400
2930
3171
3393
3031
4179
4439
4683
$0819
S200
SSe0
5849
6PR 4
6382
6901
7261
7677
0462
8971
1398
1612
842)
8923
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92131

32
1468
1646
1789
2073
2400
2837
INGS
31321
ISR6
3946
4102
4300
4509
4731
5021
sS200
5516
5798
6n28
6341
6624
6094
7139
7442
7787
0743
924)
1402
1618
2072
2401
29131
3172
3400
3986
4196
4400
4604
Se2e
5209
$S69
5856
6132
6602
6992
7262
n269%
8469
9979
1402
16180
94134
893}

9232

3)
1470
1654
1064
2074
2401
204
JeTe
332y
3609
3947
4123
430
4533
4740
$022
$209
5560
5799
6026
6342
661398
6896
7143
7443
77114
9760
278
1400
1670
207)
2396
29132
3173
3969
3980
420)
4490
4731
SP21
9296
5501
5866
6139
6609
6979
726)
8271
0522
#9487
1406
1670
0440
8939

9236

212
1506
1690
1918
2174
25950
29130
L1117
1374
3608
3900
4108
442
4591
4047
$137
$371
5639
5866
6004
6380
6609
6979
72%7
79560
0479
ar9p

14%)
19490
2272
260)
2996
3249
3690
3994
4300
4%9)
4048
5173
$378
$701
6020
6221
6770
6987
7442
829)
904)
9019
14%)
7617
8462

1e=FFR=7A 16122 PAGF 231
9233 92134 9239
40 201 203
1471 1472 1503
1655 1656 1697
1903 19¢4 1914
21180 212% 2111
2536 rARR 2549
2042 2843 2028
1099 JnB e JIARS
31327 3328 3329
Jo1 0 3638 3639
1954 395§ 3986
4129 4129 4130
438S | 43166 4376
45136 4559 4560
4752 47664 4848
$12% 5126 5136
$29¢ 5311 $312
5569 5501 $501
S800 5849 5036
6877 6082 608
6340 6349 637%
(111 6681 6680
6900 6901 6942
7144 71458 72%%
7444 7962 71564
717 7720 7737
8761 R769 0774
14180 1414 1610
1677 1684 1064
2074 2119 2129
2600 2601 2602
29690 2977 2986
3220 3229 3241
3576 ISR 36688
3991 3992 3993
4293 4290 4299
4499 45@6 4591
4740 4782 4763
Sa822 S1689 S17¢
S3ne $312 $371
$see 5696 5698
5078 5079 6P1R
6146 613% 61%9
6610 6624 663%
6984 6909 69R6
7436 7418 7441
8279 "282 a206
8742 0147 0023
8995 LT LY 9011
1410 1414 1410
1677 1604 7671
R446 8430 045%6
RG47 A9SS 0963

8971

9237

230
1508
1704
1948
72189
2596
2931
3166
LR LD
3690
39972
4196
440)
459
4081
5160
$376
Se4e
5878
6132
LE] D
6770
6981
7261
7569
8sm?
n197

1491
1990
2274
2838
1078
3282
369)
4049
41
4596
4050
$174
$37s
s7e2
6023
622%
6779
7137
744)
8297
sese
9027
1491
8265
8469
8979

9238

259
1509
1708
19%0
2190
2601
2932
"N
3393
3694
31993
4206
4410
4597
4852
S170
5377
5687
SA79
6139
63R82
6779
6984
7262
7870
As10
8091

1498
195)
21
28137
L LLL ]
N
1694
40390
4338
4597
4851
517S
5377
$70)
6024
6226
6791
7139
7444
0417
8006
90138
1499
8271
LLY L)
8987

9242

963
1910
1739
19%4
2272
2602
2960
3172
140
3695
31994
4229
41
4598
48%)
S174
5378
5658
5914
6146
6496
4791
6986
7263
76%6
851}
8036

154)
19%4
2278
2040
3n0)
3326
3693
4063
4366
43990
4332
5176
S370
S704
6M2S
6227
6790
7142
71562
842)
923
99043
1543
8270
8740
8995

9238

971
1529
1740
1988
2274
26M)
291
317}
LT LR
3696
4049
4230
44132
4599
4901
$17%
547)
5696
5938
61590
6497
6801
6987
7349
76%7
8S14
8876

1566
19SS
2279
2841
b2 1Y)
3327
3696
412)
437)
4599
485)
3226
$S114
5793
6026
6220
6802
7143
7567
8434
8939
90%1
1566
0202
874)
)

9269

1003
1926
1744
1956
2278
2791
2906
3220
3454
3823
40350
4240
4437
4676
4910
$176
5474
5699
5936
61%9
630S
6002
7047
73%8
7658
8340
8897

157
19356
2200
2042
jons
3320
302)
4127
4412
40676
4901
5230
3519
5797
6077
6373
6094
7144
7568
844p
0939
9059
1570
0206
0819
9011

9273

1007
1934
174S
2002
2279
2792
2999
3229
3462
3025
4069
4241
4439
4679
4930
5226
$482
STR2
5987
6221
6506
6046
7048
7383
7668
03542
0098

1374
2002
2394
284)
3006
3329
3020
4128
4436
4670
4910
S23%
$316
S79¢
6001
6379
6096
7143
7569
0446
8947
%067
1574
0293
0827
019

SEQ 0256

9278

1180
1538
1770
7009
2200
200y
031
3244
346)
3829
409)
429)
4480
4682
sSe14
$231}
5403
5703
6010
6226
6602
6047
7068
7364
7666
9610
9120

1578
2009
239
2923
3166
3374
3829
4129
437
4681
4927
5232
5517
5799
60982
(%11
6899
7239
7370
04350
0993

1570
0297
084
2027
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9¢13%
1
1372
2077
2606
3176
3834
4320
4856
S3R0
5893
6304
7148
1572
8490
RAS9
1358
3945
6679
8a76
88139
1
247
1453
1612
1838
2220
2669
3045
1538
4032
4411
$5AS3
S4R)
5033
6426 ¢
6938
7348
1666
0450
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1
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1839
2220
2669
3045
3539
4032
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9043
6
1373
2099
2638
3200
3989
4329
4002
$381
5029
6389
7168
%13
8521
L LY
1466
4092
6049
8119
0066
11
248
1466
1618
1840
2313
2674
3116
3343
4092
4471
5058
5330
5937
6493
70113
7364
7671
04356
9003
92134
33
3600
7347
140
it
248
1466
1618
1840
2318
2674
3Nteé
3343
4092

wsy
11
1378
2100
2048
J2e
060
4441
400}
S406
Sele
6410
7166
7594
0522
8861
1504
4220
7046
8131
9249
20
249
1471
1644
1041
2320
26798
nan
3544
4102
4476
5059
53%S
6030
6506
7010
7396
7677
0462
13
9235
202
3944
7686

20
249
1471
1644
1841
2320
2678
121
3544
4102

9059
26
1376
2211
2040
MM
3996
4442
5024
5407
6028
6411
7268
759%
05137
ne9s
1924
44m
7348
n4ed
9263
21
250
1491
1638
1902
2321
2694
3122
J6ne
4162
47
$124
53556
60SS
639)
7019
7401
02653
0469
se19
9236
1466
4091
9221

21
2580
1491
1653
1902
2321
2694
3122
3608
4162

9067

27
1679
2212
2068
3332
3997
4467
Se2s
5920
6029
6904
7266
7708
8540
9230
1644
4534
76%6
8161

32
231
1495
1637
1918
2436
2699
3208
3639
4167
4534
S137
5638
60%6
6590
7046
7402
8271
8489
827
9237
1504
4227

32
251
149%
1657
1918
2436
2699
J2e8
3639
4167

rd |
16R8¢
2282
2R69
3356
4022
4468
$a49
5821
6m46
6903
T2R)
7711
8541
9231
1696
S124
7765
8174

140

252
1544
1670
1987
2441
?700
3210
3730
4168
4560
3200
5658
6124
6399
7066
7473
8278
0760
9913S
9238
1323
4400

140

2352
1504
1670
1987
2441
2700
210
3730
4160

29
LY ]
228)
29134
3131%7
402)
4601
Spse
Ss46
6F47
6922
7204
7712
8698
9232
1738
5472
7778
f19¢

148
1358
1509
1677
1992
2442
2790
31211
1738
4220
4623
$20%
5720
6129
6679
7699
7470
8202
8923
4]
9239
1643
45313

140
13580
1509
1677
1992
2442
2790
3211
3738
4220

32
1008
23108
2918
JARS
4132
4602
5179
5547
6ARG
492)
7393
7723
86R9
9213
1777
5630
7794
8230

rxl
1377
1924
1604
1993
246)
2802
Jlée
3736
4241
4620
5206
5733
6130
6689
7104
7479
n286
89131
9031

1695
3123

238
1377
1924
1604
1993
246)
2002
3360
3738
4241

3
1829
2309
29%¢
3406
4133
4619
5179
$T06
6aNY
6989
7394
173
2694
9234
1902
59¢3
780)
8310

240
139¢
1335
1696
2104
24690
2072
336S%
0693
4269
4629
$269
$734
6262
6748
7108
71524
R293
939
99s9

1737
5472

240
1394
1938
16968
2104
2460
2072
3368
3068
4269

34
1029
240
29%7
b LER)
4198
4620
104
$7a?7
6113
A99p
7446
7741
8703
923%
2172
5907
7022
0327

241
1390
1543
1708
2109
2469
2
3366
3870
4274
4716
3278
5760
6267
6753
7176
7529
8297
194
P67

1776
5637

24
1399
154)
1708
2100
2459
207
31366
070
4274

38
1948
2404
Jane
3690
4159
4606
%197
$724
6114
Ten?
1447
8498
0791
92%6
23138
%933
7020
3376

242
1402
1566
1730
2110
2513
2078
3452
I
4278
47121
$271
576%
6268
6744
Ti8
7530
8417
09s5S
9220

199}
393}

242
1402
1566
1739
2110
2539
2079
3492
387
4278

140
1989
2432
3089
31699
4266
(11 4
8238
8729
623¢
1088
7464
84re
8792
9237
279e
61086
7931
0404

24)
1406
1570
1748
2172
2550
2960
3463
3948
43132
4722
5410
5766
6340
68438
7182
7598
8423
096)
9221

21N
6339

243
1406
1870
1748
2172
2350
2960
3463
3943
4332

250
1903
2%7S
3112
3724
4267
4712
$236
5756
6231
7096
7468
2407
alsSe
9239
k] R1
6190
7940
8399

244
1410
1574
17719
2199
2570
29693
3490
398S
4337
4006
5419
5041
6349
60866
7387
7603
0434
0971
9239

2534
6494

244
1410
1974
1777
219¢
2378
2969
3499
39ss
4337

1364
1904
23876
3113
3728
430)
471)
5261
5757
62956
7097
7520
f408
"es?

3492
6340
7993
059%

248
1414
1570
1787
2214
2%0)
2966
3498
4026
4330
4991
S416
5046
6420
6929
7292
7604
440
1979
"

2709
6670

249
1414
1579
1787
2214
2%0)
2966
3499
4026
43308

8EC 02%7

1366
2076
2605
3178
383)
4304
495S
5262
seer2
6237
7147
7521
0409
sese

3600
649%
ses)
1)

246
1418
1606
1794
2219
2584
3030
3496
4931
4401
4892
472
5047
6425
6934
7293
7636
0446
0907
9232

3030
6044

246
1410
1606
1794
2219
2584
3030
3496
4031
4498



MAINDFCet1=DERPV-B MACY11 27(732) 1R«FER=TI& 1612727 PAGE 2}) SEQ 025¢
DERPVE P11 CROSS REFERFNCE TABLE == PERMANFNT SYMROL S

411 1471 4476 4477 4534 4564 4623 4628 4629 4716 4721 4722 4806 4091 4992
$SAS) sese 5639 5124 5137 S20e@ 5208 S2v6 §265 S270 8271 S410 5419 S416 $472
540) 5550 5555 5836 5630 5638 5728 5733 5734 5760 $74% 5766 5841 5846 5047
59313 59%7 6050 608S 6PS6 6124 6129 AR 6242 6267 6260 6340 6349 6420 6429
6426 6499 6506 659) 6598 6599 6679 66R9 6740 67%) 6754 4045 6866 6929 6934
6938 7013 70180 7619 7046 7066 10899 7104 7109 7176 7101 7102 7287 7292 729)
73480 7364 7396 7409 7402 7473 7470 7479 7524 7529 7153 7598 760) 7604 7696
7666 7671 7677 8265 827 R27R 0282 8206 0293 0297 net? 842) 0434 440 0446
8450 8456 8462 8460 0409 R760 #9223 LR} 8939 8947 9SS 8963 0971 0979 907
899S 900} 9011 9019 9027 938 904) 9031 P39 9067 9220 221 9230 92318 9232
9233 9234 9238 9236 921 9238 9236

o« PAGF 202 258 963 1101 1232 126} 1346 1700 7034 7862 7802 7919 0122 237 "N
846% 8477 8541 sese 9208 9242 9294

<RADIX 1840 1041 1992 1993 2109 2110 2219 2220 2329 2321 2441 2442 2468 2469 2%0)
2984 2674 2078 2699 2700 2877 2070 2969 2966 3121 3122 3210 3211 3363 3366
3498 3496 3543 3944 3738 3736 INTA 3071 N 4032 4167 4160 4274 4278 4337
43380 4476 4477 4620 4629 4721 4722 4091 4092 sese $0%9 S209 5206 s27¢ $271
5419 5416 53583 5596 5733 $734 %768 5766 S846 5047 6MSS 6056 6129 6130 6267
626R 6423 6426 6590 6599 67%) 67%4 6934 693 7018 7019 7104 7109 7101 7102
7292 7293 7401 7402 7478 7479 7529 75130 7603 7604

JRFPT 12 16 148 240 246

«SBTTI 22 36 142 149 168 204 rl.1) 1104 1346 1466 1504 1524 1644 1696 1730
17717 1902 2172 251S 2790 10130 3482 608 3949 4092 4220 4401 4334 S124 5472
5638 $93) 6340 6493 6679 6049 7046 7348 76%6 7702 7744 fese 054) fe11 (113
8798 RRS2 8899 9129 9207 9222 9244

.TITLE 1
«WORD 1480 218 218 219 220 ry3) 224 229 226 227 220 229 230 240 r L}
200 243 244 2453 240 247 240 249 250 a1 1206 1321 1322 1324 1320

1329 1342 1343 1344 1348 7716 7719 R236 8670 a6R9 0690 0691 8848 0049 909%¢
9101 9204 9274 9276 10609 10612 190618 10617 10619 10620 1062} 10626 10620 10630 10632
10634 10636 10638 10641

ERRORS DFTECTED: @
NEFAULT GLNBALS GENERATED: @

sDERPVR,DERPVB/CRF/SOLSDFRPVB,P11/DSIERF2
RUN-TIME: 96 101 14 SECONDS
RUNeTIME RATIO: 480/214:2,2
CORF USED: 24K (47 PAGES)



