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ABSTRACT

THE RPO4 FORMATTER IS DESIGNED TO WRITE AND VERIFY
HEADER AND DATA INFORMATION ON ALL POSSIBLE DISK
PACK ADDRESSES WITH THE INTENTION OF TESTING THE
RETENTIVITY OF THE RECORDING SURFACES, THE

FORMAT IS MAINTAINED ON A BDASIS OF 411 CYLINDERS,
19 TRACKS PER CYLINDER AND 22 SECTORS PER TRACK,

REQUIRNMENTS

PDPei1 SBYSTEN (12K CORE)

RH7@ MASSBUS CONTROLLER

ONE OR MORE RPO4 DISK DRIVES

PRELIMINARY PROGRAMS

ALL RPO4 DIAGNOSTICS SHOULD MAVE PREVIOUSLY

BEEN RUN BUCCESSFULLY,

LOADING pROCEDURE

USE THE STANDARD ADSOLUTE LOADER FROM THE 312K OR

HIGHER BANK OF MEMORY,

STARTING PROCEDURE

STARTING ADDRESS

LOAD AND START AT ADDRESS 200

RESTARTING ADDRESS

LOAD AND START AT ADDRESS 204

RH72/RPO4 ADDRESSES

THE PROGRAMN HAS BEEN ASSEMBLED TO USE 1767900 AS THE RN70/RPO4 ADDRESS)

THE VECTOR I8 ASSUNED TO BE 354,

TO CHANGE THESE ADDRESSES, ENTER

THE PROPER ADDRESS INTO THE LOCATION(S) GIVEN BELOW,

Locw

w—“—_

vaLue

e
176700
254

FUNCTION

LLL LA L1 1]
RH78/RPO4 UNIBUS ADDRESS
RH78 INTCRRUPT VECTOR ADDRESS el
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SEQ veedé
4,4 SWITCH SETTINGS (8vwe}l)

sw1S HALT ON ERROReese THE OPERATION IN PROGRESS
WHEN THE ERROR OCCURED IS POINTED TO BY
THE PC LOCATED ON THE STACK,

Svwise LOOP ON THE CURRENT CYLINDER AND TRACKeee
ALLOWS THE USER TO LOCK ON A FAILING TRACK
ETC,s

S¥1) INNIBIT ERROR TYPEOUT

sve FORNAT (OR CHECK) CONTINUOUSLY
5.0 OPERATING PROCEDURE

PPN PPeTPOPSSIPROY
S,1 'OPERATOR ACTION

1, TURN THE SELECTED DRIVE ON LINE

2, DISABLE THE WRITE PROTECT ON THE SELECTED DRIVE,

3, WAIT FOR THE RZADY LIGHT INDICATION,

4, THE OPERATOR WILL RESPOND T0 THE TYPED REQUESTS
BY INPUTTING TNE FOLLOWING PARAMETERSS

PARAMETER VALUES DEFAULT

DRIVE ¢ Bel @
22 SECTOR
(18 BIT) NODE YORN Y
PROGRAM MODE ForRce r
STARTING CYL, TRK 0=410,0+10 0,0 ¢
ENDING CYL,TRK 0=410,0-10 410,10 ¢
SELECT PATTERN ZERO’S
ONE’S
WORST CASL WORST CASE o

® NORMAL FULL PACK FORMAT OPERATIONS SHOULD DEFAULT
TO THESE VALUES,

1. TYPING THE CMARACTER *D’ WILL ASSUME THE DEFAULT
VALUES,

2, A "CONTROL C? COMBINATION WILL RETURN USER BACK 70
THE DRIVE WUMBER REQUEST DURING THE INPUT REQUESTS,

3. A RUBOUT WILL RETYPE THE CURRENT LINE,

4. THE INPUT FOR PARTIAL PACK FORMATS MUST MAVE THE
CYL AND TRK SEPARATED BY A COMMA AND THE LINE
TERMINATED WITH A CARRIAGE RETURN, THE ENDING
CYL,TRK ADDRESS MUST BE EQUAL TO OR GREATER THAN
THE STARTING CYL,TRK ADDRESS, ALL LINITS
ARE INCLUSIVE,

S, THE DATA PATTERN TO BE WRITTEN ON EACH SECTOR
I8 SELECTED BY TYPING THE DIGIT ASSOCIATED WITH
THE PATTERN TYPED

6, THE PROGRAN MAY BE RUN IN *READ ONLY® MODE BY
ENTERING A °C* (CHECK) IN THE RESPONSE TO THE
*PROGRAN MODE® REQUEST MESSAGE, THNE NORMAL OR
DEFAULT WODE I8 F? (FORMAT § VERIFY); THIS MODE
18 SELECTED BY ENTERING A D’ (DEFAULT) OR BY

e —————————— e e . e e et ——"
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ENTERING AN *F? IN RESPONSE TO THE "MODE’ REQUEST,
7¢ STARTING AND ENDING CYLINDER AND TRACK ADDRESS ENTRIES
MUST BE IN FORMAT *CCC,TT® WHERE “CCC’ 18 THE CYLINDER

ADDRESS AND "TT* 13 THE TRACK ADDRESS,

§, ALL ENTRIES EXCEPT THE *SELECT PATTERN’ ENTRY AND THE ‘D*
(DEFAULT) ENTRY MUST BE TERMINATED BY A CARRIAGE RETURN,
9, THE PACK MAY BE FORMATTED IN 22 SECTOR (36 BIT) mODE
OR IN 20 SECTOR (10 BIT) MODE, IF THE PACK IS FORMATTED
IN 20 SECTOR MODE, BITS 16 & 17 OF EACH WORD WILL BE
LERO, ALL OF THE PODPe1i RPP4 DIAGNOSTICS REQUIRE 22

SECTOR FORMATS,

PROGRAM ACTION
AFTER THE PARANETERS HAVE DEEN INPUTTED THE PROGRAM

WILL FORMAT OR CHECK WITHIN TNE LINITS SPECIFIED, UPON

CONPLETION OF THE FORMAT OR CHECK (SW@ & 0), "FORMAT
COMPLETE’ OR *CHECK COWMPLETE® WILL BE TYPED AND A NEW
DRIVE NUMBER WILL BE REQUESTED,

SUBROUTINE ABSTRACTS

‘RPOG’

THIS ROUTINE IS THE ORIVER FOR THE RPOP4 DISK
SYSTEM, IT I8 ENTERED UPON ALL REQUESTS TO THE
RPO4 DRIVE,

ORINIT®

THIS ROUTINE I8 USED TO INITIALIZE THE RPO4

PRIVER, AT THE EXIT OF THIS ROUTINE THE AVAILABILITY
OF EACH DRIVE HAS BDEEN RECORDED IN TABLE DRVSTA,

LA X XX ]
ENTRY ERRORS

i1, THE °77° MNESSAGE IDENTIFIES AN ILLEGAL INpPUT
CHARACTER HAS BEEN TYPED,

2, THE °?? CYLINDER LINIT EXCEEDED’ MESSAGE INDICATES
THE USER REQUESTED A CYLINDER GREATER THAN 410,

3, THE °77 TRACK LINIT EXCEEDED® MESSAGE INDICATES
TAE USER REQUESTED A TRACK GREATER THAN 18,

4, THE 77 ENDING DSK ADRS MUST BE EQUAL TO OR GREATER
THAN THE STARTING ADRS® MESSAGE 18 SELFeEXPLANATORY,

ERROR TYPEOUTSe REPORTED WITHIN THE DPIVER ROUTINE
01 ILLEGAL SUBSYSTEM INTERRUPT

SEQ woes
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A SUBSYSTENM INTERRUPT OCCURED, BUT THE *SC* BIT IN
RHCS1 18 NOT SET,

2 ILLEGAL DRIVE INTERRUPT
DRIVEs DRIVE NUMBER
RHA; = CONTENTS OF THE ATTENTION SUMMARY REGISTER

RHCS! RHCS2 RHDSI RHER] RHERZ RHER)
CONTENTS OF THE ABOVE REGISTERS

THE INDICATED DRIVE INTERRUPTED BUT THE DRIVE REGISTERS
DO NOT SHOW A REASON FOR THE INTERRUPT,
¢) MASSBUS CONTROL BUS PARITY ERROR

RDO,ADRs ADDRESS OF THE REGISTER READ

RD,#RDs CONTENTS OF THE WORD READ

A CONTROL PARITY ERROR WAS DETECTED BY THE CONTROL
UNIT WHEN THE INDICATED REGISTER WAS READ,

#4 CONTROL BUS PARITY ERROR
WRT,ADs ADDRESS OF REGISTER WRITTEN
WRT,WDs CONTENTS OF WORD WRITTEN
RD,WRD= WORD READ BACK

THE AODRESSED ORIVE DETECTED A PARITY ERROR WHEN
THE CONTROLLER ATTEMPTED TO WRITE INTO THE INDICATED
DRIVE REGISTER,

05 ATTENTION FRON AN UNAVAILABLE DRIVE
ORIVEs DRIVE NUMBER
RHASe CONTENTS OF THE ATTENTION BUMMARY REGISTER

RHCS1 RHCS2 RHDSI RMER] RHER2 RHER)
CONTENTS OF THE ABOVE REGISTERS

THE ATTENTION REGISTER HAS AN ATTENTION BIT SET FOR
A DRIVE WHICH I8 NOT CURRENTLY ACTIVE IN AN OPERATION,

ERROR TYPEOUTSe REPORTED AT THE RETURN FROM THE DRIVER

#1 WRITE ERROR
DRIVEsSX SNsX o DRIVE & SERIAL NUMBER
CYL, TRKsXXX,XX o CYL & TRK WHERE ERROR OCCURED

RHCS: RHCS2 RHDS1 RHER] RNER2 RHER)
CONTENTS OF THE ABDOVE REGISTERS

THIS ERROR INDICATES AN ERROR OCCURED WHEN TRYING
TO DO A WRITE HEADER & DATA COMMAND, THE PROGRAM
®ILL NOT ADVANCE BEYOND THE CYL,TRK TYPED UNTIL
THE CRROR DISOLVES
#2 WRITE CHECK &
DRIVEsX §WNsX o DRIVE & SCRIAL NUMBER
CYL, TRKSXXX,XX ® DISK ADDRESS OF BAD SECTOR
SECTORSXX o BAD SECTOR
GOOD DATASXXXXXX  DATA IN CORE
BAD DATASXXXXXX » DATA READ FROM DIgK
REEC1®XXXXXX ® LOCATION OF ERROR BURST
RHEC28XXXXXX  ERROR BURST

e e e ——————————————eeet ———————r
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RHCS1 RHCS2 RHDS1 RMERI RHER2 RMER) ' SEQ 0007
CONTENTS OF THE ABOVE REGISTERS |

RETRIES UNSUCCESSFUL o SECTOR NOT ACCEPTABLE

THIS 18 THE TYPICAL ERROR TPYEOUT EXPECTED
WHEN A FORMAT ERROR OCCURES, 1T SUGGESTS THAT THE
DISK SURFACE SPECIFIED 18 QUESTIONABLE, I

THE WESSAGE °RETRIES UNSUCCESSFUL’ IS TYPED,

THE PACK I WOT ACCEPTABLE,

¢) HEADER COMPARE NOT MADE
DRIVESsX SNeX o DRIVE & SERIAL NUMBER
CYL,TRKsXXX,XX = CYL & TRK COMPARSION ATTEMPTED

RHCS1 RHCS2 RHDS1 RHER] RNER2 RNER)
CONTENTS OF THE ABOVE REGISTERS s

REFORNAT PACK

THIS ERROR INDICATES THE FAILURE TO READ A
HEADER SUCCESSFULLY, THE POSITIONER COULD WAVE
ADVANCED TOO FAR DURING THE FORMAT OPERATION,

04 SOFTWARE HEADER COMPARE ERROR
DRIVEssX SNeX o DRIVE & SERIAL NUMBER
EXPECTEDe CYL,TRKSXXX, XX :
READ e CYL,TRKmXXX, XX

REFORMAT PACK

THIS ERROR SUGGESTS THAT THE POSITIONER FAILED
TO ADVANCE DURING THE FORMAT OPERATION,

¢35 READ OR WRITE UNSBAFE ERROR
DRIVEsX §8NsX o DRIVE & SBERIAL NUMBER
CYL,TRKSXXX,XX © CYL & TRK WHEN UNSAFE OCCURED

RHCS1 RHCS2 RHDSI RHER] RHERZ RNER)
CONTENTS OF THE ADOVE REGISTERS

IF AN UNSAFE OCCURES THE FORMAT I8 TERMINATED, THE
FORMAT SHOULD BE RESTARTED AT OR BEFORE THE CYLINDER
WHERE THE UNSAFE DEVELOPED, THE TYPE OF UNSAFE
18 INDICATED BY THE CONTENTS OF RHER], RHER2 OR RNER),
#6 DRIVE ERROR
DRIVEsX §8NeX o DRIVE & SERIAL NUMBER
CYL,TRK®XXX,XX » CYL & TRK WHEN ERROR OCCURED

RHCS1 RHCSZ RHDS1I RHER:I RHER2 RHER)
CONTENTS OF THE ADOVE REGISTERS

TWO RETRIES ARE MADE ON THE CURRENT DISK ADDRESS
1F THE DRIVE ERROR REMAINS THE FORMAT 18 TERMINATED,
IF NOT THE FORMAT CONTINUES,

#7 DRIVE UNSAFE ERROR

DRIVESX §NsX o DRIVE & SERIAL NUMBER
CYL,TRKSXXX,XX o CYL & TRK WHEN UNSAFE OCCURED

1
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RHCS1 RHCS2 RHDS! RHER] RNER2 RHNER) SEC vove
CONTENTS OF THE ABOVE REGISTERS -

IF A DRIVE UNSAFE DEVELOPS THE FORMAT 18 TERMINATED,
THE TYPE OF UNSAFE 13 INDICATED BY THE CONTENTS
OF RHER}, RHERZ OR RMER},

#8 UNCORRECTABLE MASSBUS PARITY ERROR
FORMAT TERMINATED
CYL,TREKeXXX,XX = CYL & TRK WHEN ERROR OCURRED

THE PROGRAM HAS TRIED ) TIMES TO READ OR WRITE
A REGISTER AND A PARITY ERROR HAS OCCURED EACH TINE,

9 FATAL MASSBUS PARITY ERROR
CYL,)TRKSXXX,XX o CYL & TRK WHEN ERROR OCCURED

THE PROGRAM DETECTED A MASSBUS PARITY TRROR

WHILE ISSUING A *DRIVE CLEAR® TO RESET A PREVIOUSLY
DETECTED MASSSUS PARITY CRROR, THE PROGRAM WILL
HALT AFTER THE ERROR I8 REPORTED,

910 SOFTWARE TIMEOUT » SYSTEM WUNG
ORIVEssX BSNsX o DRIVE 6 SCRIAL NUMBER
CYL, TRESXXX,XX » CYL & TRK WHEN OPERATION TINED OUT

RHCS1 RHCS2Z RHDS1 RHER] RHERZ RHER)
CONTENTS OF THE ABOVE REGISTERS

IF A DISK OPERATION FAILS TO COMPLETE WITHIN § SECOND
THE ABOVE MESSAGE I8 TYPED, THIS INDICATION ONLY
OCCURES IF THL PDP11 SYSTENM 18 EQUIPPED WITH EITWER
A KWijel OR KWijeP CLOCK,

7.0 MISCELLANEOUS

7,1 EXECUTION TINE

TO FORMAT THE ENTIRL DISK TAKES APPROXINATELY 9
MINUTES, IT TAKES ABOUT 1,2 SECONDS TO FORMAT .
ONE CYLINDER PLUS 7 M8 FOR EACH CYLINDER SEEK,

7.2 HALTING THE PROGRAM

THE FORMAT SHOULO NOT BE INTERRUPTED ONCE UNDERWAY
UNLESS A REFORMAT I8 TO FOLLOW,

7,3 DATA PATTERN

THE WORST CASE PATTERN OF 3165555 & 133)3) 15 MORE
LIKELY TO CREATE DATA CHECK (DCK) ERRORS
THAN ONES OR ZEROS, IF A BUCCESSFUL PASS WITH LIEROS
I8 ACHIEVED WHERE WORST CASE FAILS THEN THE
RPP4 DIAGNOSTICS SHOULD BE RUN TO VERIFY THE
DRIVES RELIADILITY,

8,0 PROGRAN DESCRIPTION

W=
4________________.-__________________---_________.____.___________.___--.---—-------------------l--'




FORMAT OPERATION

THE FORMAT PROGRAM FORMATS THE DISK PACK OM THE
ASSIGNED DRIVE ONE TRACK AT A TIME, THE

THE DATA FIELDS ARE WRITTEN WITH TME SELECTED
PATTERN, KEY WORDS ARE WRITTEN WITH ZERO’S,
EACH TRACK I8 VERIFIED WITH A WRITE CHECK

ORDER IMMEDIATELY AFTER IT 18 WRITTEN,

THE PORTION OF THE PACK TO BE FORMATTED I8 DETERMINED

BY THE BEGINNING AND THE ENDING CYLINDER AND TRACK
ADDRESSES); THESE LINITS ARE INCLUSIVE, A SINGLE TRACK 18
THE SMALLEST ELENENT THAT MAY BE FORMATTED,

FORMAT ERRORS

WRITE CHECK ERRORS ARE REPORTED WHEN THEY ARE
DETECTED, IF AN ERROR IS DETECTED, TNE SECTOR NUST
OL REWRITTEN AND VERIFIED CORRECTLY TWO SUCCESSIVE
TIMES TO BE CONSIDERED USEABLE, SECTORS WHICH CANNOT
BE WRITTEN CORRECTLY TWICE AFTER AN ERROR WILL BE
PECLARED {0T ACCEPTABLE BY THE PROGRAM,

POSITIONER ERRORS

AFTER THE LAST TRACK MAS BEEN FORMATTED AND
VERIFIED AN ADDITIONAL CAECK IS PERFORMED, THE
HEADER OF TRACK SERO AND SECTOR ZERO OF EACH
CYLINODER I8 READ AND COMPARED BY THE SOFTWARE,
THIS CHECK I8 PERFORMNED TO ISOLATE A POSSIBLE
POSITIONER ERROR THAT MAY MAVE OCCURED DURING
THE FORNAT OPERATION, TWO SUCH CASES OF POSITIONER
MALPUNCTION ARE$ PAILURE OF THE POSITIONER TO
ADVANCE TO THE WEXT CYLINDER, AND THE CASE
WHERE THE POSITIONER ADVANCES PAST THE CYLINDER
DESIRED,

PROGRAM LISTING
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MAINDEC=11«DERPLe® “RPO4 FORMATTTER PROGRAM® DECPOC VER ¢@,04

2 COPYRIGHT (C) 1974,197%
DIGITAL EQUIPMENT CORP,
MAYNARD, MASS, 0175¢

PROGRAN BY R, MOORE/C, MESS
THIS PROGRAM WAS ASSEMBLED USING THE PDPel] MAINDEC SYSMAC
PACKAGE (MAINDEC*11°DZQAC=A2),

GRG0 0BRNR0O0R00000CRSRCER0R0RNNEN0000000RN0NN0RERRNRNRRRNRGRS

OPERATIONAL SWITCH SETTINGS
G000 EE000000RR0CRRERRNNNR0000RRERNRRREIE.OR0RDRR000000000000

SWITCH ust
PV LA L L LA L L DL DL L L L L]
19 HALT ON ERROR
14 LOOP ON THE CURRENT TRACK
1) INHIBIT ERROR TYPEOUTS
@ LOOP THE PROGRAM
SRR C00EEARBERLRAYERNEIPEROBITRRPDOICORORUGRIGEDORREDOEDEOORRILRI®
TRAP CATCHER
CREOPPREDLLECRRLAABVENGGRVLIHDBERVBLOLINERDVITINBIVGLLOVIDIVDRGGD
6 ALL UNUSED LOCATIONS FROM 4 o 77¢ CONTAIN A ",02,HALT®

SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
LOCATION ® CONTAING @ TO CATCH IMPROPERLY LOADED VECTORS

38 STARTING ADDRESSES

H 300 5 NORMAL START

14 304 & RESTART
O00000.0000.000000000000.0000000000900.0000Ql000000000000.000..0.

BASIC DEFINITIONS
FE0000000E0000000000000E0RI0000000000E000RRP00000000R00N0RRRRN0NS

L1 INITIAL ADDRESS OF THE STACK POINTER eee 1100 see
1] GENERAL PURPOSE REGISTER DEFINITIONS

63 PRIORITY LEVEL DEFINITIONS

” "SWITCH REGISTER® SWITCH DEFINITIONS

101 DATA BIT DEFINITIONS (DITOP TO BITIS)

1)eMARe?S 1715)
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MAINDEC=11«DERPLeD "RPO4 FORMATTTER PROGRAN® DECDOC VER 90,04

16}

129 BASIC *"CPU" TRAP VECTOR ADDRESSES

L Ll bbbttt abttdtddddtbtbddodebeddddt e L L L L LT T T T T Y Y YR Y Y Y Y Y XYY Y Y
RPO4 ADDRESSES
SRR ORRNENRRNRRINRRERNRNRNNR000ER000000000000000000000000000

CO00RERONLEERENRNSENIRNRRNNENRREE0ORIRE0RN0NERRN0000000000000000
NAIN PROGRAM
GOONRREENNN000000000000000000000000000000000000000000000000000000

GO0E0000000800000000000000000000000000000000000000000000000000000
SUPPORT SUBROUTINES
GR000000000000000000000000000000000000000000000CE00000RNN000000000

SO00RE0000000000500000000000000000%00000000000000000000000000000
RH11/RPP4 DRIVER (REV, 0,9)
GONRNE00000000000000000000000000000000000000000000000000000000000

100 COPYRIGNT (C) 1974
DIGITAL EOQUIPNENT CORP,
NAYNARD, NA 91754
AUTHOR) JIN LACEY

1036 STORAGE FOR RHDSS, RHER1, RHER2, AND RHER) On AN ERROR "2" OR "3°

187 RPERRS & RNDSI
RPERRS¢3 ® RMERY
RPERRSe4 » RNER2
RPERRBeS ® RHER)

1047 TABLE OF DRIVE ACTIVE INDICATORS (DRVACTS® BYTES)
DRVACTe#® IMPLIES DRIVE 18 IDLE
DRVACT»® INPLIES DRIVE IS ACTIVE WITH A COMMAND
DRVACTCO INPLIES DRIVE 18 ACTIVE WITH AN ERROR RECOVERY OPERATION

1061 TABLE OF DRIVE STATUS INDICATORS (DRVSTA®S® BYTES)
DRVETA®® INPLIES DRIVE 18 OFFLINE
DRVSTA>S INPLIES DRIVE IS OMNLINE
DRVSTACO IMPLIES DRIVE I8 UNBAFE OR NONEXISTENT

1078 SABLE OF DRIVE TYPES (DRVTYPs® WORDS)
ORVTYP WILL CONTAIN THE DRIVE TYPE OF ALL ONLINE, OFFLINE, AND
UNSAFE DRIVES, IF A DRIVE 18 NONEXISTENT DRVTYP WILL BE RERO,

1000 SRANSFER WAIT FLAG (TRNSWT®1 WORD)
SHIS 15 A ONE WORD QUEUE, 3T WILL CONTAIN THE ADDRESS OF
"DPO® OF THE 1/0 OPERATION,

1694 SEARCH WAIT KEYS (SRCHWT®§ WORD)
THIS I5 A ONE WORD QUEUE TMAT WILL CONTAIN A KEY FOR EACH OF
THE DRIVES THAT ARE PERFORMING A SEARCH COMMAND FOR THE 1/,0
AEQUEST THAT 13 AT THE TOP OF THEIR REQUEST QUEULE,
EACH DRIVE 15 ASSIGNED ONE BIT, START.LNG AT BITe® FOR DRIVE o,

13=MARe?S 1715)
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MAINDECe] 1 «DERPLeB
1922

1914

1940

1949

1974

1997

1997
1999

"RPO4 FORMATTTER PROGRAM" LECCOC VR

RP24 DRIVER ACTIVE FLAG (ACTDRVE] BYTE)
ACTDRV=® IMPLIES DRIVER 1S INACTIVE
ACTORV>? IMPLIES DRIVER 1S ACTIVE

SOFTWARE TIMER ROUTINE ACTIVE FLAG (ACTSTRs1 RYTEL)
ACTSTRe? IMPLIES SOFTwARE TIMER FOUTINE 1S INACTIVE
ACTSTR>? IMPLIES SOFTWARE TIMER ROUTINE IS ACTIVE

UNLOAD FLAG (ULDFLG®=@ BYTES)

ULDFLGe® IMPLIES NO UNLOAD COMMAND

ULDFLG>? IMPLIES UNLOAD COMMAND IN PROGRESS
VLDFLG<? IMPLIES UNLOAD COMMAND IN ~AIT WUEUE

LOOK AHEAD COUNT (LACNT=8 BYTES) :
LACNT wILL INDICATE THE NUMBER OF LOOK AMEADS PERFURMED

SAVE REGISTERS FLAG (SAVEFG =1 WwORD)

SAVEFG <@ IMPLIES SAVE THE RH11/KPP4 REGISTERS ~HEN THE
OPERATION IS COMPLETED AS PER (DPPBe14),

SAVEFGa? INPLIES SAVE THE RH11/RPP4 REGISTERS, AS PER
(DPBeid), AFTER AN ERROR,

SEEK FLAG (SEEKFGsi WORD)

SEEKFGe@ IMPLIES WHEN THE DISK ADDRESS ISN’T IN THE WINDOW
FOR A DATA TRANSFER START A SEARCH COMMAND

SEEXFG<P IMPLIES DATA TRANSFER WILL DO IMPLIED SEEKS,
DISREGARD THE WINDOW

TIMEOUT TABLE (TIMERsR WORDS)
THIS TABLE CONTAINS THE TIME ALLOWED FOR AN OPERATION

DATA TRANSFER UNDERWAY INDICATOR (DTUWs)] WORD)
DTUW<® IMPLIES NO DATA TRANSFER UNDERWAY

DTUWseN (WHERE Ne@ TO 7) IMPLIES DATA TRANSFER UNDER&AY ON DRIVE N

ATTENTION BITS TABLE (ATABITs® BYTES)
TH1S TABLE CONTAINS THE CORRESPONDING BIT TO EACH DRIVES
ATTENTION BIT

RPO4 TO RHI1 "MASS CONTROL BUS PARITY ERRORS®" (MCPE) ALLOWED BEFORE

CALLING IT FPATAL (MCPEMX=] WORD)

AL

STORAGE FOR RPADR (THE FIRST ADDRESS (776700) Or THE RH11/RP04),
RPVEC (THE VECTOR ADDRESS (254)), AND RPVEC#2 (THE BR LEVEL (5)),

MAXINUM NUMBER OF LOOK AHEADS ALLOWED I8 4 (MXLACT®1 WORD)
MAXIMUM DELTA DELAY IS @ SECTORS (MXDLTAs1 WORD)

13eMAReTS 17153
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MAINDEC=11eDERPLeB
200}
200)
2006
20329

aeve

2132

2179

2219

sC11sDATA TRANSFER

pC12e8EARCH REQUESTED BY DATA XFER

$C148NOT DATA TRANSFER

"RPP4 FORMATTTER PROGRAM® DECDOC VER 90,04 13eMAR7S 1715)
MINIMUM DELTA DELAY I8 2 SECTORS (MNDLTA®1 WORD)
MAXINUM SEARCH FOR 1/0 WINDOW IS S SECTORS (MXWNDwWs] WORD)
DEFINITIONS OF THE RH11/RPP4 ADDRESS INDEXES
RH11/RPO4 DRIVER INIT, CODE
THIS ROUTINE WILL DETERMINE WHICH RP24 DRIVES ARE
AVAILABLE FOR TESTING AND SET THE DRVSTA INDICATOR
TO THE PROPER STATE FOR EACH DRIVE,
NOTEs THIS ROUTINE CALLS DRVINT
CALL
JSR PC,RPINIT
RETURN
DRIVE INIT, ROUTINE
THIS ROUTINE DETERMINES IF A DRIVE EXIST AND IF IT IS
AN RPP4, IF IT 18, A "READeIN PRESET" 18 ISSUED AND FMT22
18 SET TO A "1", THEN MOL, DPR, DRY, AND VV ARE CHECKED TO
INSURE THEY ARE ALL ON A "1", AND DEPENDING ON THEL1R STATE,
::::fl I8 SET TO THE PROPER CONDITION,
NOYV SDRVNUN, R} JORIVE NUMBER T0 R}
NOov READR, R4 JUNIBUS ADDRESS OF RH11/RPP4 (RHCS}))
JBR RO,DRVINT JCALLED BY A JBR
RETURNY JERROR OCCURRED (PARITY)
RETURNDZ §NORMAL RETURN
:::g‘lf PRE<PROCESSOR=HANDLES SUBSYSTEM REQUEST
J8R RO,00RPO4 JCALL THE RPO4 DRIVER
PMTADR JADDRESS OF POINTER OF DRIVES PARAMETER BLOCK
RETURN} JRETURN HERE 1F QUEUE 18 FULL
RETURN2 JRETURN NERE IF REQUEST I8 IN QUEUE OR THERE
g::llllll'CAble FOR A PARTICULAR DRIVE
L
nov SDRVNUN, R} JORIVE NUMBER TO R}
JER PC,OPT ISETUP A COMMAND
COMMAND INITIATOR
CALL
noy #DRVNUM, R} §DRIVE NUMBER
nov DPB,R2 s ADDRESS OF DPB
JSR PC,CIT? CI?s CI3,C1), OR CI4
JWHERES

PAGL 06




DECDOC VER 90,04

JORIVE NUMBER

JPOINT TO DPB

§GO0 CHECK THE wINDOW
JERROR RETURN

§START A BEARCH

§START A DATA TRANSFER

JELASPED TIMNE IN MILLISECONDS ON THE STACK
tCALL RPO4 TIME ROUTINE

JORIVE NUMBER
)CALLe=DRVACT MUST BE NONZERO

16O READ A REGISTER

JREG, INDEX FPROM BASE

JERROR ADDRESS=ePROCESS LRROR STARTING
JAT THIS ADDRESS

JCONTENTS OF REG, I8 ON THE STACK

JDATA TO BE LOADED ON THE STACK

JCALL THE ROUTINE TO LOAD(WRITE) THE REG,
JINDEX OF THE REGISTER TO BE LOADED
JADDRESS TO RETURN TO ON AN ERROR

JERROR FREE RETURN

TO SAVE THE RH11/RPO4 REGISTERS AS PER DPBe1d

JOPB POINTER TO R2
§SAVE THE DRIVES REG’S

TO SET THE INTERRUPT WITHOUT GETTING A "TRE"

JORIVE NUMBER TO0 R}
JSET “IE*

MAINDECe11«DERPLeB "RPO4 FORMATTTER PROGRAM®
2400 LOOK ANEAD ROUTINE
CALL
nov ¢DRVNUM, R}
Moy sDPB,R2
JSR RO, LA
RETURN{
RETURN2
RETURN)
244) INTERRUPT SERVICE ROUTINE
497 TRANSFER DONE ROUTINE
2404 SPECIAL CONDITION ROUTINE
26448 RPO4 TIMER ROUTINE
CALL
nov STINE,=(8P)
JSR RO, RPTMR
2674 SOFTHARE TIMEOUT ROUTINE
CALL) 870
nov SDRVNUM, RY
JSR RO,8T0
RETURN
2739 :2::’.‘ TO READ A RN11/RPO4 REGISTER
JER RO, RD,RP
INDEX
ERRADR
RETURN
2782 ::::1" TO WRITE A RH11/RPO4 REGISTE™
Nov DATA,=(BP)
JER RO, WRT RP
INDEX
ERRADR
RETURN
2026 ROVUTINE
CALL
noy SDPBNUN, R2
JOR PC,BVRH1Y
3054 ROUTINE
CALL
KOy ODRVNUN, R}
JSR PC,8ET,IE
RETURN
——

13eMAR=TS 1715)
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2078 QUEUE COUNT
2929 ROUTINE TO CLEAR ALL OF THE REQUEST QUEUVES

CALL
J8R PC,CLRQUE
2953 :I'T! THE QUEUE SPECIFIED BY R}
ALL
MOV DRVNUN, R} JORIVE NUMBER TO R}
vBR PC,ENPTYQ
2965 :Og:!ll TO PUT A REQUEST IN QUEUE
[}
MoV ODRVNUN, R} JDRIVE NUMBER
nov #DPB,R2 JADDRESS OF PARAMETER BLOCK
J8R RO,DRVQUE $GO PUT REQUEST IN QUEVE
MM RETURN} JRETURN HERE IF QUEUE 18 ruLL
RETURNZ JRETURN HERE IF REQUEST 18 IN QUEUE
il h) ::2:!" TO GET THE "DPBP® ADDRESS OF NEXT REQUEST IN QUEUE
nov ODRVNUM, R} JDRIVE NUMBER TO R}
JaR PC,GETREQ 960 GET THE REQUEST
RETURN JR2s"DPA" ADDRESS OF THE REQUEST

JR2=@ IF NO REQUEST IN QUEUE

Joe) :ﬂ"f!ll TO *POP" THE REQUEST FRON QUEVE
ALY

KOV ODRVNUM, R} JORIVE NUMBER TO R}
JBR PC, POPQUE JCALL TO REMOVE REQUEST
RETURN JR2sADDRESS OF DPP REMOVED

3020 ROUTINES TO SAVE RO=RS AND RjieRS

CALLs SAVROS
JAR RO, SAVROS
RETURN IRO=RS I3 ON THE STACK

Je3s
CALLS  SAVR1S

JBR RO, BAVR1S
RETURN JR1=RS I8 ON THE STACK
UPON RETURN FROM SAVROS AND SAVRIS THE STACK WILL LOOK LIKES
*12 R
@ *10 R
Lt R2
74 R3
[ 2 22 B
ToP RS




MAINDECe=11«DERPLeB
3040

"RPP4 FORMATTTER PROGRAM®

DECDOC VER 99,04

ROUTINES TO RESTORE RO#RS AND RieRS

CALLY

ChlLla

GETROS
JSR
RETURN

GETR1S
JSR
RETURN

RO,GETROS

RO,GETR1S

pRO=RS HAVE BEEN RESTORED

JRieRS NAVE BEEN RESTORED

13eMAR=TS 1715)
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DERPLB, P11

VO YOV LN -

000200
00017
09017

001100

17777

177774
177772
177570
177870

"RPO4 FORMATTTER PROGRAM® PACY1] 27(637) 13eMARe?S 17151 PAGE |

oTITLE MNAINDECe11=DERPLeB “"RPO24 FORMATTIER PROGRAm®
J*COPYRIGHT (C) 1974,1975

)*DIGITAL EQUIPMENT CORP,

JOMAYNARD, MASS, 01784

3o

J*PROGRAM BY R, MOORE/C, NESS

T

JOTHIS PROGRAM WAS ASSEMBLED USING THE POPei) MAINDEC SYSMAC
J®PACKAGE (MAINDEC=11=DZQACe=A2),

1 e

oBBTTL OPERATIONAL BWITCH SETTINGS

e

1o SWITCH ust

e esensa PP PRI PO RO ROBOE

e 19 HALT O~ ERROR

e 14 LOOP ON THE CURRENT TRACK
e 1) INHIBIT ERROR TYPEOUTS

e @ LOOP THE PROGRAM

o8BTTL TRAP CATCHER

0
JOALL UNUSED LOCATIONS FROM ¢ © 776 CONTAIN A ",¢2,HALT"
JOSEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
JOLOCATION @ CONTAING @ TO CATCH IMPROPERLY LOADED VECTORS

1*STARTING ADDRESSES
8200

19200 & NORMAL START
Jup BEGIN

19304 » RESTART
Jup RESTRY

oSBTTL BASIC DEFINITIONS

JOINITIAL APDRESS OF THE STACK POINTER eee 1100 o0
STACKs 100
+EQUIV ENT,ERROR
+EQUIV JO0T,8COPE
|21 177776
+EQUIV P8, PE¥
STKLNT® 177774
PIRGs 177772
S¥Ra 17757

$9BASIC DEFINITION OF ERROR CALL
$9BABIC DEFINITION OF SCOPE CALL
P 1PROCESSOR STATUS wORD

pISTACK LINIT REGISTER
pIPROGRAM INTERRUPT REQUEST REGISTER
PISWITCH REGISTER

DISPLAYsSHWR

JSGENERAL PURPOSE REGISTER DEFINITIONS

Rés LT JIGENERAL REGISTER
Ris L 1 §)GENERAL REGISTER
R2s 82 JIGENERAL REGISTER




MAINDECe=]1«DERPLeB

DERPLB,P11

.*'!_____________...........------..-------""""""“”‘

BASIC DEFINITIONS

po0e9)
000004
000008
PP0006
s00007

100000
040000
020000
bieeee
004000
se3000
soi000
000400
ec0200
00100
000040
000020
0000140
000004
eee082
(L1}

100000
d4p000
020000
010000
004000
o02080
snjome

"RPP4 FORMATTTER PROGRAM"

Ris
Ras
RSe®
R&®
R7s
+EQUIV
JEQULY

MACY11 27(637)

8)
B4
L 1}
{ 1
L}
R6, 5P
R?,PC

JOPRIORITY LEVEL DEFINIT
@

PrRow
PRis
PR2s
PR)s
PR¢s
PRGE
RPés
PR7s

4@

100
140
aee
240
Joe
Jap

13=MAR®TS 171351 PAGE 2

§IGENERAL REGISTER
$1GENERAL REGISTER
§IGENERAL REGISTER
} 1GENERAL REGISTER
JIGENERAL REGISTER
§ISTACK POINTER

§ IPROGRAM COUNTER

I0N8

JIPRIORITY LEVEL
JIPRIORITY LEVEL
PIPRIORITY LEVEL
JIPRIORITY LEVEL
JIPRIORITY LEVEL
§IPRIORITY LEVEL
JIPRIORITY LEVEL
JIPRIORITY LEVEL

~oVPLwN~C

JO"BNITCH REGISTER®™ SHWITCH DEFINITIONS

swiSs
SWide
swids
S¥ilde
S¥ije
[ 1 }Y [ ]
ka0
fegle
swevs
Fribde
swoss
Bundw
sudde
SEpim
Suois
Sviédm
+EOULY
+EQUIY
+EQUIYV
EQULV
+EQUIYV
+EQULYV
+EQUILY
+EQUIY
JEQULY
sEQUILY

JODATA
BITiSs
BITi4e
BITi)e
BITi2e
BITie
BITioe
BITO%e

100000
40000
20009
10000
4000
avee
1000
4oy
ae0
100
40

a8

10

4

@

i

SWO9, %9
SWos,8w0
8We7,8wY
BWO6,8W6
S¥OS, %S
SYWe4,8wq
S¥e3,8¥)
Sve2,8%2
S¥o1,8V)
SYR0,8N0

B1T DEFINITIONS (BITOO TO BITI1H)

189290
(LI
20000
10090
4000
2000
1000




DERPLB,PI1I

109
110
111
112
113
114
115
116
117
119
119
130
121
122
123
124
125
136
127
120
129
1)@
131
132
133
134
13%
136
137
138
139
140
141
142
143
144
149
146
147
140
149
150
151
152
153
154
158
156
187

159 e01102
160
161
162

e ———————— *ﬁ--""""""""""-"""""""Q!Ei!r'

MAINDECe11«DERPLeD

BASIC DEFINITIONS

eda400
e00200
000100
000040
000030
000010
(LI L)
o00002
000001

177560
177862
177564
177566
172840
172842
177546

150 001100 174700

"RPO4 FORMATTITER PROGRAM®

MACY11 27(e5%7)

BITORe 40¢

BITEYs 200

BITOG6" 100

p1TeSs 40

BilTodes 320

BiTe)s 0

BiTeO2s ¢

plTels 3

PiTOds

+EQUIV BITE9,P119
+EQUIV BITON,BITE
+EQULIY BITE7,01ITY
JEQUIV BITRG,PITE
+EQULIY BITES,01T7S
+EQUIV BITE4,01T4
+EQUIY BITE),0I1IT)
+EQULIY DITE2,0172
JEQUIV BITEL,0IT)
+EQUIY BITEN,B1TP

1o ARe?S 17151 PAGL )

POBASIC "CPU® TRAP VECTOR ADDRESSES

ERRVECe 4
RESVECs 30
TOITVECE1 4
TRIVECe 314
DPIVECE 14
JOTVECe 20
PYRVECe 24
ENTIVECs >0
TRAPVECE)S
TEVECs &0
TPVECs 64
PIRQVECe240

JREGISTER ADDRESSES
TK8=177560
TEKD®177562
TPE=177564
TPhs177566
SLKCSR=172840
OLKCSD®172542
SLKS®177546

1100
+SBTTL RPP4 ADDRESSES

SRPADR; ,NORD 176700
SRPVEC) ,WORD 254

oBBTTL MNAIN PROGRAM

§ITINRE OUT AND OTHER ERRORS
JIRESERVED AND ILLEGAL INSTRUCTIONS
JI°T" BIT

JITRACE TRAP

JIDREAKPOINT TRAP (BPT)
p9INPUT/0UTPUT TRAP (10T) eeSCOPEese
sIPONER FALL

) 1EMULATOR TRAP (ENT) ®eoLRRORes
JI"TRAP® TRAP

§91TTY KEYBOARD VECTOR

$9TTY PRINTER VECTOR

P IPROGRAR INTERRUPT REQUEST VECTOR

JADRS OF KwijeP STATUS REG
JADRS OF Kwije=P COUNTER BUFFER
JIADRS OF KwijelL STATUS REG

IRH11/7RPO4 UNIBUS ADDRESS
JRH11 INTERRUPT VECTOR

e

el e

-
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® DERPLB, P11 MAIN PROGRAM
160 001104 000005 BEGINSI RESET JCLEAR wORLD
€ 164 001106 012706 001100 MOV OSTACK, 8P JSET UP STACK
165 901112 012737 98)116 00000 MOV SENTHND, 9030 §SET UP EMT ADRS
166 0011320 012737 000340 p000)2 MOV 0340,00)2 JSET PS8 T0 7
€ 167 901126 013737 091100 013070 MOV SRPADR,RPADR  JMOVE RH11/RP24 ADDRESSLS TO VECTOR
160 001134 013737 001102 913072 MOV SRPVEC, RPVEC JRN11 VECTOR ADDRESS
169 001142 012737 000340 901156 MOV 9240, RESTRT JALLOW RESTARTS AFTER INITIAL START
@ 172 001150 004537 005166 JSR RS, TYPOUT 1GO TYPE MESSAGE
171 001154 007466 NTITLE JADRS OF *TITLE® MESSAGE
172 0egyse 9007532 RESTRT) BR BEGIN JCHANGE TO "NOP® AFTER INITIAL START
€ 170 001160 012706 9031100 MOV 08TACK, 3P JSET UP STACK
a;; 001164 000005 RESET JCLEAR WORLD
'
© ';3 9GO FIND OUT WHAT DRIVE
1
170 001166 004537 005166 nes JSR RS, TYPOUT 1GO TYPE MESSAGE
@ 179 001172 007546 MUNIT JADRS OF MESSAGE
100 001174 004737 005242 JSR PC,TT1 JGO WAIT FOR ORIVE o
1901 001200 022700 000104 CHp 0104,P9 018 IT THE DEFAULT CHAR?
< 102 001204 091006 BNE T JBRANCH IF NOT THE DEFAULT CHAR
103 001206 003037 012540 CLR USEL ) SELECT DRIVE ZERO
104 901212 004537 995166 JSR RS, TYPOUT JGO TYPE DEFAULT ORIVE NO,
L 105 001216 097561 MDRVD JADRS OF MSG
n:: 001220 00041) BR GSEL 1GO SEEC IF DRIVE ZERO I8 THERE
1
¢ 100 901222 004737 005314 10 JBR PCoNUMTST 318 IT A DIGIT?
109 001226 900787 B¥ no JRETURN WERE IF DRIVE ¢ NOT A DIGIT
190 001230 022790 000087 CMP 07,Re 318 IT LESS THAN 77
® 191 001234 103003 BCC 28 JYES = GO SELECT DRIVE
192 001236 0904737 005406 JSR PC,QUES JTYPE 17
19) 001242 00078} BR Mo IRETYPE LINE
b 194 001244 010037 012540 284 MOV RO, USEL JSAVE IN USEL
198
° ::: JTHIS CODE CHECKS IF REQUIRED DRIVE IS AVAILABLE
190 001250 004737 013106 GSELs JSR PC,RPINIT $GO SEL WMAT DRIVES ARE AVAILABLE
199 091254 012737 177777 013032 MOV $177777,8CEKFG )SET TO oy IF NO OPTINIZATION IN DRIVER
L] 200 901262 913790 912540 MOV USEL, RO $GET DRIVE NO,
201 001266 105760 012792 7810  DRVSTA(RG) JLOOK AT DRIVE STATUS
. 202 901272 00)0)8 86T LT JBRANCH 1IF ONLINE
-] 200 9901274 002404 LT in JBRANCH IF UNSAFE OR NONEXISTENT
204 901276 904537 905166 JSR RS, TYPOUT JTYPE *DRIVE OFFLINE’
s 208 001302 007877 norrLN JADRS OF MESSAGE
@ 206 001304 900730 BR na 1GO GET DRIVE ¢ AGAIN
° 207 001306 006100 101 ASL R® JR® INTO WORD INDEX
200 901310 0085760 0132762 787 DRYTYP(RD) JA DRIVE PRESENT?
€ 209 001314 991004 BNE 2 JBR IF 80
210 901316 004537 905166 JSR RS, TYPOUT JTYPE *DRIVE NOT PRESENT®
211 001322 007631 MDRNP JADRS OF M8G
@ 212 901324 9007320 BR ') 1GO GET DRIVE NO, AGAIN
213 0031326 023760 020020 012762 289 cHp 920020,0RVTYP(RO) §8INGLE PORT?
214 001334 001410 pEQ 1% JBR IF UNSAFE SINGLE PORT
o 215 001336 023760 0324020 9127632 cup $24020,0RVTYP(RE) JOUAL PORT?
216 001344 001404 BLQ 3 J8R IF UNSAFE DUAL PORT
-]
T3
.“-— e o e — e ——
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217
210
219
220
221
222
223
224
223
226
227
220
229
230
an
232
23
234
233
236
23
238
239
240
241
242
24)
%4
245
246
r L3
248
249
250
asi
252
as)
254
253
256
257
250
2%y
260
261
262
26)
264
268
266
267
260
269
270

001346
001352
001354
001356
001362
001364

091366
091372
901376
o01400
001404
001410
001412
001416
001420
0901424
001426
001432
001434
001440
001442
001444
001450
001452
0014854
001460
001402

s01470
001474
001476
s01502
001506
001510
091514
001516
0901522
901534
001530
001832
091536
001540
001546
001554
001562
201870
001576
001600

MAIN PROGRAM

0045)7
007646
000704
0043)7
20767)
s00700

008037
004517
207738
204737
023700
9014198
923700
001406
022700
00141)
004727
000758
004837
010004
000412
0045)7
077614
@Bceald
004537
010046
1277

004537
010039
004737
023700
01411
023700
W14l
022700
00140)
204717
90757
0048)7
010106
013737
0123737
1My
213737
11270
000420
004537

sedi0)
000106
005406
008166

Gebies
177

s#viie
000104
(1221 1)
005166
#131)0
164650
77777
000828
goesie

013544

0126032
013604
0126140
012612
#1271)

"RPO4 FORMATTITER PROGRAM®

108

18

MACYI1 27(e37)

J8R
MNRPO4
BR

JBR
MUSDR
BR

13eMAR®TS 173151 PAGE §
RS, TYPOUT ITYPE *NOT AN RP4’
JADRS OF “8G
Mo JGO GET DRIVE NO, AGAIN
RS, TYPOUT JTYPE °RPO4 UNSAFE®
1ADRS OF M8G
»o 1GO GET ORIVE NO, AGALWM

JBEE WNICH MODE THE PROGRAM 185 TO BE RUN 1IN,
JMODES ARE: *FORMAT & VERIFY’ OR °CHECK JORMAT®

CLR
JER
MMODE
J8R
cup
sEQ
Cnp
BEOQ
cHp
BEU
J8R
BR
J8R
MHECK
BR
JBR
MFORNT
L L]
JBR
MORMAT
nov

MODE
RS, TYPOUT

PC,TTI
8’D,Re

PC,QUES
My
RS, TYPOUT

NiA
RS, TYPOVUT

48
RS, TYPOUT

Ool.lobl

JSET MODE TO "CHECK FORNAT®
JTYPE ’PROGRAM MODE’
JADDR OF N§G

JWAIT FOR ENTRY

1°D° (DPEFAULT) ENTERED ?
§BR IF DEFAULT

JCHECK FORMAT MODE ?

IBR IF CHECK ONLY
JFORMAT & VERIFY ?

JBR 1F YES

ITYPE *2?°

JTRY AGAIN

)TYPE REST OF *CHECK?
JADDR OF mgG

JGET STARTING ADDRESS
JTIPE DEFAULT MESSAGE
JADDR OF mn§G

JSET UP nODE

JTYPE REST OF *FORNMAT’
JADDR OF N3G

$SET MODE TO "FORMAT & VERIFY®

JFIND OUT IF FORNMAT 185 TO BE IN 30 OR 22 SECTOR MODE

JBR
L1281
J8R
Ccnp
BEQ
CHp
BEQ
cHp
BEQ
JBR
BR
JEBR
MBEC22
MOV
oy
MoV
nov
Move
BR
JBR

RS, TYPOUT

PC, 111

(A8 1.0 ]

ie

0N, R0

as

Do

i
PC,QUES
NiA

RS, TYPOUT

."‘” .." .,' 'c
.."‘...3: .’. -'c

0e1,8EC20

#21,,MAXSEC
020,FNTDPB ¢}

1
RS, TYPOUT

JTYPE FORMAT MODE REQUEST
JADDRESS OF MESSAGE

JUALIT FOR INPUT

18 ENTRY A *X* ?

JOR IF IT 18

718 ENTRY A *N° ?

JOR IF IT 18

318 ENTRY A "D* ?

JBR IF 1T 13

JTYPE “72° o INVALID INPUT
PTRY AGAIN

sTYPEOUT MODE SELECTED
)ADDRESS OF MESSAGE

JTRACK SIEE IN 22 SECTOR NODE

72°8 COMPLEMENT WORD COUNT
#1232 SECTOR INDICATOR

JMAX SECTOR ADDRESS IN 22 SECTOR mOOE

sLOAD FNT22 BIT
sLOAD FORMAT BIT

ITYPE OUT 20 SECTOR MODE SELECTED
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an
272
27
274
27%
276
an
270
279
200
281
282
283
284
283
286
r{ 3
288
209
290
291
292
29)
294
298
296
297
290
299
Joe
el
j02
303
Jo4
Jos
326
307
300
309
J10
m
312
313
314
318
J16
n7
318
319
320
mn
3dd
323
324

001604
001606
001614
901622
001626
001634
001640
001646
001654
s01660
201662
001664
001670
91672
001674

001676
o01702
001704
041712
901716
P01730
01724
001730
0041732
001736

o01740
001744
0901750
9017532
001756
001760
001762
001764
01770
201774
901776
002002
003004
003006
902012
902014
002020
202026
802030
002032
002036

® 0. 0.0 0 0 0 0 0 o

"RPO4 FORMATTITER PROGRAM®™  MACYI1 27(657) 13eMAR®TS 17351 PAGE & ; q
MALIN PROGRANM
P10168 MSEC320 JADDRESS OF “ESSAGE |
912737 913130 012002 MOV 0€260,9820,5,9C JTRACK SIZE 1V 20 SECTOR MODE
012737 165660 012604 MoV 00€200,020,5,MNC  12°8 COMPLEMENT WORD COUNT
005037 013630 CLR 8EC20 120 SECTOR INDICATOR q
212737 000033 012612 MoV 019,,MAXSEC IMAX SECTOR ADORESS I~ 20 SECTOR MODE
108037 01271) CLR® FMIDPBey JCLEAR THE FNT22 01T
113737 #13%40 013712 W nove USEL,FNTDPB JLOAD DRIVE NUMBER (]
112737 000143 012714 MOVD 0143,FNTDPBe2  J"BET FORMAT® COMMAND
004037 013478 JSR RO, RPEG 1GO TO THE DRIVER 70 EXECUTE THE COmMNMAND
012712 FHTDPP JOP® ADDRESS q
000766 gn 3 JOUECUE FULL RETURN o RETRY THE COMMAND
008737 #1370 48y 87 FMTOPBe1 b JCHECK STATUS WORD
01778 [ 14-) X JBR IF NOT FINISHED q
100762 BM1 1] JBR IF ERROR IN SET FORMAT
YT (1] N2 y
GO GET PARAMETERS = STARTING CYL 6 IRK
JAND ENDING CYL & TRK y
004537 005166 (] JSR RS, TYPOUT §GO TYPE MESSAGE *STARTING CYL,TRRe’
9190244 MMINCT JADRS OF NESSAGE
912737 000001 012%42 (1Y% #1,8078n JOET UP S0FSw TO INDICATE STARTING 1NPUT
004737 005446 JSR PC/GETDAT 1GO GET STARTING CYL & TRK
0200767 BR C}] JRETURN KERE IF ERROR OR RUBOUT
005037 013%432 CLR sOrsw JSET UP S0FSe TO INDICATE ENDING INPUT
004537 op08166 L) ]] JOR RS, TYPOUT 1GO TYPE MESSAGE "ENDING CYL,TRKs’
010277 MMAXCT JADRS OF MESSAGE
004737 005446 JBR PC,GETDAT 9GO GET ENDING CYL & IRK
000772 Br N3 JRETURN HERE IF ERROR OR RUBOUT
§JTHIS CODE CHECKS TME ORDER AND MAGNITUDE OF THE CYL & TRK ADRS (
§INPUTTED Y THE TTY, ALSO ESTABLISHES THE TOTAL TRK COUNT
013700 013548 CKADRS: MOV ECYL., RO JSET RO WITH ECYL (|
163790 012580 sus SCYL,Ro JSEE IF END CYL 18 SHMALLER THAN START CYL
iedcad [ 144 P JORANCH 1IF nOT
004537 005166 J8R RS, TYPOUT STYPE IMPROPER DSK ADRS (
01042) MADRER JADRS OF MESSAGE
(TTY ) R [} IRETYPE REQUEST o INPUT CYL NOT IN PROPER FORN
001014 188 BNE ) JORANCH IF SCYL NOT EQUAL 70 ECYL [
013700 0129892 nov ETRK, R¢ )SET UP Rp WITH ETRK
16700 0413554 sus STRK, RO JOEE IF END TRK I8 SMALLER THAN START TRK
10)004 Bcec % IBRANCH IF nOT 1
004537 005166 JOR RS, TYPOUT STYPE INPROPER DSK ADRS )
91042) MADRER JADRS OF MESSAGE
000734 BR M2 JRETYPE REQUEST o INPUT TRK NOT In PROPER FORN q
910037 913856 an MOV RO, TTRKS JSAVE § OF TRACKS
000447 Wi X} 1GO GET DATA PATTERN
005037 912856 n CLR TTRKS JCLEAR TOTAL TRACK LOC [
0632737 09003) 012956 4M ADD $23),TTRKS $ADD CYLINDER WORTH OF TRACKS
eesle0 (] /d (1] JMAINTAIN CONTROL
2041373 BNE L JBRANCH IF CYL DIFF NOT @ [
013700 012054 MoV STRK, RO JPUT STRK IN RO
205400 NEG Re JMAKE TWO*S COMP

e e RS

(
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DERPLO,PII MAIN PROGRAM
325 002040 0600137 013556 ADD RO, TTRKS ISUB PARTICAL TRK
326 002044 063737 0123952 012%9%6 ADD ETRK, TTRKS JADD IN END TRACKS
327
::: #GO GET DATA PATTERN FOR FORMAT
3)0 0032052 004537 005166 ey J8R RS, TYPOUT 1GO TYPE °*SELECT PATTERN'
331 002056 010800 MBELP )ADRS OF MESSAGE
332 002060 004737 005242 J8R PC,TT1 1G0 GET REPLY
333 002064 022700 000104 Cup s104,R0 118 IT THE DEFAULT CHAR?
334 002070 001006 BNE 18 IBRANCH IF wNOT
335 002072 0043537 05166 JER RS, TYPOUT )TYPE DEFAULT PATTERN
336 002076 0106)2 MPATD JADRS OF MG
337 002100 012700 S00002 MoV f2,R0 JSELECT PATTERN OF WORBT CASE
338 0032104 000411 BR 28 1GO SAVE PATTERN
339 0037106 004737 008314 1 1) J8R PCoNUNTST JSEE IF A MUNBER
340 002112 o007H? B8R L1 JBRANCH IF NOT
341 002114 020027 00000) cup R, 03 118 ¢ LARGER THAN 3
342 002120 10340) 8Cs a5 IBRANCH IF NOT
343 002122 0904737 008406 J8R PC,oUES ITIPE 77
J44 902126 000751 oR e JIRETYPE LINE
345 902130 01007 013064 (L3 nov RO, PBEL JSAVE PATTERN BELECTED
346 002134 004817 POS166 J8R RS, TYPOUT JTYPE °"SELECTED’
l‘: 002140 007712 MBELD JADRS OF MESSAGE
34
::: 16O TYPE *STARTING FORNAT ON DRIVE # X*
351 002142 008737 013544 NS 78T MooE P°FORMAT® OR "CHECK® MODE ?
352 0032146 001404 BEQ 18 IBR IF *CHECK® MODE
3S3 002150 004537 005166 JBR RS, TYPOUT 1TIPE *STARTING FORMAT ON DRIVE o*
354 002154 010646 ngrov JADRS OF MESSAGE
3SS 002156 00048) bR as
356 002160 094517 008166 it Jar RS, TYPOUT JTYPE "STARTING CHECK ON DRIVE o*
387 002164 010704 KBCHK JADDR OF M§G
350 002166 904737 005300 8 J8R PCoUASH 1GO PRINT DRIVE » IN UBEL
2
L
::; JTHIS CODE SETS UP THE SELECTED DATA PATTERN TO BE WRITTEN ON EACH SECTOR IMAGE
363 003172 0058)7 013566 STUFPS CLR FATA JCLEAR DATA PATTERN A
364 002176 005037 913870 CLR PATH JCLEAR DATA PATTERN B
365 0032202 008737 013964 787 PSEL JSEE IF PATTERN OF ONES
366 002206 001416 BEQ stur ISR IF 80
367 902210 0051137 013966 Com PATA $8ET PATA T0 ONES
368 002214 005117 012870 con PATS JSET PATS TO ONES
369 003220 022737 000001 012504 Cup 01,PSEL )SEC IF PATTERN OF LEROS
370 002226 001406 : BEQ sTur IBRANCH IF 80
371 002330 012737 168855 013566 MoV 0165555,PATA §SET UP WORST CASE
:;: 802236 912737 133330 013870 Moy 0133333,PAT0 )SET UP WORST CASE
:;: JTHIS CODE DUMP THE SELECT DATA PATTERN IN THE DATA BUFFER IN CORE
376 003244 013703 013602 STUF: WOV wCoR) 1SET UP COUNTER
377 902250 012700 020300 nov BUFP, RO JSET UP MEMORY POINTER
378 002254 013701 0138568 nov PATA, R} JSET UP PATTERN 1IN R}
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39
300
i1}
ud
30)
164
308
Jee
7
300
309
)oe
1]
392
9
394
395
396
97
396
399
400
401
402
40)
404
409
406
407
408
409
410
411
412
41)
414
415
416
M7
418
49
420
a1
422
42)
424
425
426
417
628
429
430
41
432

f02260
002264
002266
902270
0902272
092274

9032276
002303
002306
902312
#02316
0032323
002326
002334
002342
002346
002380
002386
902362
002364
902366
992372
002374
902376
002402

002404
902412
002416
002420
902422
902426
902430
0032432
0902436
002442
092444
002446
902482
902454
002462
202404
9902472
002474
0ez300
002504
002506
002510
002814

#13702
010120
010230
00530)
00830)
0137}

004737
004737
004717
008037
005017
108017
013737
212737
008737
001446
11277
004037
012713
000774
908737
0041778
10000)
04737
000762

112707
004d0)7
013713
000774
008737
01779
100006
s047)?
008737
001760
000741
0087)7
001421
22737
0910123
1277
091411
004737
008737
017
000730
005237
000748

913257

006016
006320
007340
013842
913874
013723
012604
@2e3e0
013544

00016)
213476

912730

#0716

012476

123700

003716
912544
013542
e8ersl
013612
006260
013844

913716
012720

0123714

912714

p13347
013722

"RPO4 FORNATTITER PROGRAM®

CKMDR}
in

MACYI1 27(687)

Mov
MOV
MOy
oec
DEC
BNE

PATB,R2
Ris(RD)e
R2:(RO)e
k3

R

is

1JeMAReTS

17151 PAGE §

§SET UP PATTERN IN R2
JMOV 18T PAT INTO MEM
JMOV 2ND PAT INTO MEM
JKEEP COUNT

JKEEP COUNT

)00 IT AGALIN IF R3 WOT @

JTHIS CODE SETS UP FOR THE ACTUAL FORMAT

J8R
J8R
JSR
CLR
CLR
CLRB
NOV
MoV
787
BEQ
nove
JER
FHTOPS
bR
787
BEQ
ML
J8R
BR

PC,SETTOL
PC,BETHDR
PC,CKCLK
s0rsw

RETRY
FMTIOPBel @
MWC,FNTDPB o4
SBUFP,FNTDPB+6
noDgE

CKHDR
163,FNTDPB+*2
RO, RPO4

18
FHTDPBe16
a5

CKMDR
PCHER
WRHDR

1GO SET UP DRIVER TABLE

pGO INITIALIZE HEADERS IN THE SECTOR BUFFER 1IN CORE
160 START UP THE CLOCK IF AVAILABLE
JCLEAR ERROR COUNTER

JEERQO THE RETRY COUNTER

SRESTORE SECTOR

JRESTORE wC

JRESTORE CA

J*FORMAT® OR "CHMECK®” MODE ?

IBR IF °CHECK® MODE

I)BET WRITE HEADER & DATA COMMAND IN TBL
1GO FORMAT A TRACK

JADRS OF PARAMETERS = THL

JHALIT FOR QUEUE IF FULL

JHAIT FOR COMMAND TO COMPLETE

JBRANCH 1F NOT DONE

JBRANCH IF NO ERROR

JGO RESOLVE ERROR

1GO TRY AGAIN

JTHE CODE SETS UP FOR THE FORMAT CHECK

MOovVe
J8R
FNTOPS
L3 ]
8T
BEQ
BrL
JSR
T8t
BEQ
BR
781
BEG
Cup
(1]
CHpe
seqQ
J8R
T8%
BEQ
L3
INC
L 1]

$183,FNTDPB 2 ISET WRITE CHECK HEADER & DATA COMMAND IN TBL
Re, RPOG 1G0 CHECK THE TRK JUST FORMATTED
SADRS OF PARANETERS = THL
18 JWAIT FOR QUEUE IF FULL
FHTIOPBe16 JWAIT FOR COMMAND TO COMPLETE
an JORANCH 1F NOT DONE
GOooD JBRANCH IF NO ERROR
PC,ER 1GO RESOLVE ERROR
noDE JPFORMAT® OR “CHECK® MOOE ?
CKHDR JOR IF PCHECK® MNODE
WRHDR JER=REFORMAT SECTOR
S0rFsw JSEE IF RETRY
LoOPTS IBRANCH IF NOT
02,80rF8v JSEE IF LAST RETRY
13 IBRANCH IF NOT
MAXSEC,FNTDPBeje )(SEE IF LAST SECTOR IN TRK
LoortTs JBRANCH IF 80O
PC,8CANC $GO SET UP TBL FOR REMAINING SECTORS
MODE §FORMAT® OR "CHECK® MODE ?
CKHODR JBR IF °CHECK® MODE
WRHDR $GO FINISH FORNATTING TRK
sorsw JRECORD GOOD RETRY
WRKDR JTRY ONCE MORE
S et A 5 e e > e e e
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433
434
435
436
4417
435
439
442
441
442
443
EER
445
440
447
448
449
459
451
452
453
454
455
456
457
458
459
462
461
462
46)
464
465
466
467
468
469
479
471
472
473
474
475
476
47
470
479
4680
481
482
483
484
483
486

822516
092524
202526
0223530
082534
002536

©02540
002544
v82850
002554
002562
Ve2s7o
202876
002602
vo26410
202616
202622
202624
202626
002632
002634
242636
092642
002644
002652
002654
202660
202666
222670
202674
202700
002704

ve2706
002714
022716
002722
002724
0082730
022734
202736
002742
002746
2e273e
0027%6
002764

MAIN PROGRA™

23273
01401
290671
CLLRE R
#00401
200663

0esed?
2047137
004737
013737
212737
012737
eesel?
213737
112737
0407
012712
200774
205737
201778
10000)
004737
000406
2237
201402
204737
923737
001453
005237
204737
005237
000744

232737
291037
004537
012474
004737
004537
912444
0477
0043137
012460
042737
113707
213737

veooen

212606
eee6e16
006320
0135%0
17777
012622
212722
013559
00173
213476

012730

023716
012622

202706
012546

013372

006374
912724

030000
fes5166

006662
005166

006744
205166

"RPOP4 FORMATTTER PROGRAM"

17757¢ LOOPTSS

NXTRK}

ENDCKS

012572
212716
012720

012724
012714
HDREAD}

020309 HDRCK:

212572 HDRCK} 3

17757 CHPER)

013622
012614
013616

MACY11 27(657)

BIT
BEQ
BR
JSR
BR
BR

LIeMAReTS 17151 PAGE 9
SBITI4,R054R JSEE IF LOUP On CURKENT THE
NXTRK $ARANCH IF NOT
WRHMDR2 JREPEAT SAME TRACK
PCoTRKTST 1GOOD FORMATeGU SFE IF VONEeIF NUT, SET UP NEXT
ENDCK JRETUFN HERE IF DONE = GO CO QUICK CK
WRHOR2 JNOT DUONE @ GO WRITE NEXT TRACK

JTHIS CODE MAKES SURE EACH CYLINDER FORMATTED CONTAINS THE
JPROPER CYLINDER ADDRESS, THE PROGRAM IS LOOKING FOR

JPOSSIBLE POSITIONER ERRORS THAT MAY HAVE OCCURED DURING THE FORMAT,

CLR
JSR
JSR
MOV
MOV
MOV
CLR
MOV
movs
JSR
FMTOPB
BR
ST
BEGC
BPL
JSR
BR
cup
BEQ
JSR
o] 4
BEQ
INC
JSR
INC
BR

$THIS CODE REPORTS THAT

HEDERR
PC,SETTBL
PC+SETHDR
SCYL, TEMpP
0=2,FMTDPB+ 4
SRBUF,FMTDPB¢ b
FMTDPRe1 0
SCYL,FMTDPB*12
8173, FMTDPB*2
RosRP24

HDREAD
FMTOPBe16
18

HDRCK
PCIER
HDRCK{
RBUF,BUFP
o0
PC,CMPER
ECYL, TEMP
DONE

TENP
PC.,UPDACY
FMTDPBe12
KDREAD

JCLEAR HEADER CHECK ERROR INDICATOR
1GO SET UP DRIVER TABLE

1GO SET UP HEADERS IN CORE

1PUT SCYL I~ TEMP

ISET UP wORD COUNT

JSET UP BUFFER ADRS

JCLEAR THE SECTUR & TRACK ADDRESS FIELD
ISETUP THE CYLINDER FIELD

JSET UP READ HEADER & DATA COMMAND
1GO READ HEADER

}ADRS OF PARAMETER TBL

JWAIT IF QUEUE IS FULL

JWAIT FOR COMMAND TO COMPLETE
JBRANCH IF NOT DONE

IBRANCH IF DONE

3G0 RESOLVE ERROR

JBYPASS THE COMPARSION

JSEE IF CYL READ EQUALS CYL EXPECTED
JBR IF CYL CORRECT

JREPORT INCORRECT CYLINDER

JSEE 1IF LAST CYL

JBRANCH IF ALL DONE

JRECORD CYL CHECKED

JSET UP FOR NEXT CYL

JADVANCE TO WEXT CYL ¢

GO READ NEXT HEADER

THE HEADER READ DOES NOT

JCOMPARE WITH THE ONE EXPECTED,

BI1T
BNE
JSR
MHDCHP
JSR
JSR
MEXPED
J8R
JBR
MREAD
BIC
MOVE
MoV

$BIT1),008NWR
18

RS, TYPOUT

PC,DRSN
RS, TYPOUT

PC,CYLTK
RS, TYPOUT

010000, RBUF
RBUF¢3,LOCTRK
RBUF, LOCCYL

ISKIP TYPEOUT?
JBRANCH IF 80
GO TYPE SOFT HEADER COMPARE ERROR

3GO TYPE DRIVES & 3w
160 TYPE EXPECTED

GO TYPE CYL,TRK EXPECTED
1GO0 TYPE READ

JOUMP FNT22
JTRACK FROM HEADER
JICYLINDER FRUM HEADER

P
[t}
e ~ o~ -~ a - i fa

|




|

497
460
489
490
491
492
49)
494
495
496
97
490
499
See
L3
Se2
se3
Sed
sSes
S@6
se?
LT'1
509
S10
Sit
S12
S513
514
5198
S16
$17
518
19
$29
s21
$22
523
524
2%
S26
$27
s20
529
Sie
$31
$32
533
S34
$3%
$36
537
538
539
S40

MAINDEC=11«DERPLeB
DERPLB, P11

002772
002776
003004
velele
203012
eede1ld

oele16
vejle22
00eje24
20ej)e)de
003033
203034
003040
003042
003046
oo3ose
203032
003096
oe3e60
003066
s03e70
o0j3074
eo3100

e03104
e03110
o0l3114

003116
993122
003126
003132
993136
#03342
003146
003150
003152
0903154
003160

003162
093164
203166
203170

"RPO4 FORMATTITER PROGRAN®

200477
21277
205737
100001
000000
s00207

00577
001404
0043537
012332
000412
005737
P01404
004537
210752
00040}
004837
07
232737
se1002
000137
812706
00017

012746
004037
o0p002

s101)?
210317
010417
010537
010037
010317
011600
014000
osélo0
016000
000110

#06760
177777
17787

012006
005166

012544
005166

o01100
002142

003163
993164
sel166
203170
003172
s03174

173174

‘“‘

MACY11 27(65%7)

JSR
MOV
87
BPL

HALT

RTS

JEND OF

787
BEC
JSR

MBDFNT

BR

78T
BEQ
JSR

NFCMPT

BR
JBR

NCCHPT

1T
BNE
Jup
MOV
Jup

PC/CYLTRK
8] ,HEDERR

L
RS, TYPOUT

RS, TYPOUT

RS, TYPOUT
08Wg, SWR

OSTACK, 8P

13=MAR=TS 17151 PAGE 1@

3GO TYPE CYL=TRK READ

JSET THE CYLINDER ERROR INDICATOR
JHALT?

JBRANCH IF NOT

JERRORe SOFTwARE MHEADER COMPARE ERROR
JRETURN

FORMAT (OR CHECK) ROUTINE

JCYLINDER ERROR ?

IBR IF NOT

JTYPEOUT "REFORMAT MESSAGE’
JMESSAGE ADDRESS

J°FORMAT® OR "CHECK® ™ODE ?

JBR IF *CHECK® MODE

1GO TYPE MESSAGE °FORMAT COMPLETE’
JADRS OF MESSAGE

JTYPE "END OF CHECK® MESSAGE
$ADDR OF M§G

§8EL IF BVWR ¢ BET

JBR IF SET

JASK FOR NEXT DRIVE

JRESET STACK POINTER

§DO THE FORMAT OR CHECK AGAIN

JTHIS CODE SERVICES A CLOCK INTERRUPT EVERY 16M3

MOV
J8R
RT1

016,,(8P)
RO,RPTMR

JPUT MILLISECONDS ON THE STACK
1GO REPORT TImME
SRETURN AND CONTINUE

JTHIS I8 THE EMT ERROR HANDLEReSELECTS ADRS OF ERROR HANDLER

MOV
MOV
MOY
NOV
nov
Mov
Mov
Mov
ASL
noy
Jup

R1,8AVR
R3, BAVRe2
Ré,8AVRe4
RS, 8AVRes
RO, 8AVReS 0
R2,8AVRe12
(8P), R0
o(Re),R0

ENTTBL=10002(RO),R@ jDEVELOP ENT ADDRESS

JSAVE THE REGISTERS
JORIVE NUMBER

JATA BIT

JRHCS) ADDRESS

JMOL STATE (BIT 4)
JSAVE UNKNOWNN

) BAVE UNKNOWN

JGET ENT PC

JGET ENT CALL INJTR
ITINES 2

§G0 TO ERROR REPORT ROUTINE

ISAVE REGS 1,304,6 S HERE AFTER DRIVER ERRORS 1=>3

;m a a a a a a Py a a -~ a A o= ) a -~ -~ -~ -~ e 6

!

[] (1L}
) IR}
@ R4
] IRS
e —— Ll e———— - —
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S41 003172
542 003174
543

S44

545

$46 003176
S47 003200
548 003202
S49 003204
550 003206
5s1

552

583

SS4 003210
555 003216
556 003220
SS87 003224
550 003226
559 003232
560 003234
S61 00323
562 003242
563

S64¢

565

566 003244
567 @0032%2
568 003254
569 003260
S79 003262
571 003266
572 003270
573 003274
574 00)le0
$75 003304
S76 903310
577 003’12
578 003316
579 003322
500 903326
501 003332
582 00333
583 903342
S04 093344
585 90)346
566 @0)33%2
587

Ses8

509

592 903354
S91 003362
592 003364
593 003370
59¢ 003372

__-__-_-------_________‘.__-.-___------___-----------__-------n---------------------—————"*

MAIN PROGRAM

00la1e
003244
003354
003460
sejéee

e MM
00100)
0043537
21102)
008737
100001
000000
004727
000002

232737
0010)1
004537
011045
pR4s)?
011762
21370
004737
004737
00435)7
011771
213703
004737
04737
04717
204717
05737
100001
000200
204737
ssp002

93277
001027
0048137
#1113)
047y

82e000
005166
17787

907270

e2ee09
005166
005166
s0l162
006724
905376
s05166
003170
006604
905376
007064

997180
177570

20727

820000
005166
05376

"RPO4 FORMATTTER PROGRAM®

ENTTBLY

17787 Er1y

177570 ER2s

177870 ERs

MACY11 27(e37)

{JeMARSTS

17151 PAGE 11}

JTABLE OF ERROR MANDLERSeDRIVER LEVEL

#ILLEGAL SUBSYSTEM INTERRUPT

JILLEGAL DRIVE INTERRUPT

IMASSBUS CONTROL BUS PARITY ERROR
JCONTROL BUS PARITY ERROR
JATTENTION FROM AN UNAVAILABLE DRIVE

JNANDLES ILLEGAL SUBSYSTEM INTERRUPT

(23]
BNE
J8R
MER}
78T
BPL
HALT
J8R
RT1

o8ITI),008uR

i%
RS, TYPOUT

PC/,RESREG

I1SKIP TYPEOUT?

JBRANCH 1F 80 -
JTYPE ILLEGAL SUBSYSTEM INTERRUPT
JHALT?

JBRANCH 1IF NOT

JERRORe JLLEGAL SUBSYSTEM INTERRUPT
JRESTORE R@eRS

JRETURN TO DRIVER

JHANDLES ILLEGAL DRIVE INTERRUPT

(284
BNE
J8R
MER2
JBR
MDRYV
nov
J8R
J8R
J8R
MAB
MOV
J8R
J&R
J8R
J8R
787
BPL
HALT
J8R
RTI

eBIT1),008uR

iE
RS, TYPOUT

RS, TYPOUT

SAVR,R)
PC, TORNUM
PC,CRLF
RS, TYPOUT

SBAVRe6,R)
PC,OCTYP
PC.CRLF
PC,SETREG
PC,RHREGS
(TT 1] ]

2

18K1IP TYPEOUT?
IBRANCH IF 80
JTYPE ILLEGAL DRIVE INTERRUPT

ITYPE DRIVE

JGET DRIVE »

160 TYPE DRIVE ¢
JSET MARGIN
JTYPE RHAS

I1GET RHAS

1G0 TYPE 1T

ISET UP MARGIN

$GO PREPARE FOR TYPE

1GO TYPE REGISTERS

JHALT?

JORANCH 1F »NOT

JERRORe ILLEGAL DRIVE INTERRUPT
JRESTORE Rpe=RS

JRETURN TO DRIVER

JHANDLES MASSBUS CONTROL BUS PARITY ERRORS

17
BNE
J8R
MER)
JBR

#B1T13,008uR

18
RS, TYPOUT

PC+CRLF

ISKIP TYPEOUTY
IBRANCH IF 80
1TYPE MASSBUS CONTROL BUS PARITY ERROR

ISET MARGIN

c3

™ -~ -~ o~ -~ ~ -~ -~y ”~ -~ o~ ) ~ -~ L) o~ ”~ o~y L) o~ -~ ~
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$99%
596
597
598
599
600
601
602
603
604
605
606
607
608
609
6190
611
612
613
614
615
616
617
618
619
620
621
622
62)
624
629
626
627
628
629
630
631
632
633
634
633
636
637
638
639
640
641
642
643
644
645
646
647
648

023376
803452
003404
20)3410
003414
003420
993424
203426
003432
003436
903442
003446
003450
9903452
003456

003460
203466
003470
203474
003476
003502
ee)ses
003310
003514
203520
003524
203530
903832
2033536
003842
003546
003552
903554
8033560
003564
003870
903574
003876
pe36o00
203604

003606
oe3614
o03616
9903622
003624
803630
903632
903636

MAIN PROGRAM

004517
013000
21370)
004737
204717
004517
913019
#1370}
004737
00477
008737
100001
000000
904737
000002

3279
p01040
04537
011172
004737
0043537
012020
#1370}
004737
004717
0045)7
912030
#1370
004737
004717
004337
2130410
81370}
04717
904737
008737
100001
eepdad
004737
000002

032737
01031
0045137
#1131
004337
011762
01379)

004737

P17062
006604
008376
0035166

017064
0060604
008376
17787

007270

003376
005166

017264
f06604
005376
008166

017262
006604
008376
008366
o17064
00660 ¢

008376
17787

207270

"el163
906724

"RPO4 FORMATTTER PROGRAN®

177570 ERGs

177570 ERS:

MACY11 27(657)

JSR
MRDADR
MOV
J8R
JSR
JBR
MRDWRD
MOV
J8R
J8R
T8T
BPL
NALT
J8R
RT1

RS, TYPOUT

RD,ADR,R)
PC,OCTYP
PC,CRLF

RS, TYPOUT

RD 8 '.o. .’
PC,OCTYP
PC,CRLF
(TX 1]

as

PC/,RESREG

13eMAR=TS 17151 PAGE 12

JTYPE RO, ADR

JGET ADRS
JTYPE IT
JSET MARGIN
JTYPE RD,wRD

JGET WRD

JTYPE IT

§SET MARGIN

JHALTY?

JBRANCH IF NOT

JERRORe MASSHUS CONTROL BUS PARITY ERROR
JRESTORE R@eRS

JRETURN TO DRIVER

JHANDLES CONTROL BUS PARITY ECRRORS

81T
BNE
JSR
MER4
J8R
JBR
MWRTAD
MOV
JBR
JBR
JBR
NWRTWD
nov
JER
JBR
JER
MRDWRD
Mov
J8R
JER
787
BPL
HALT
JSR
RTI

#8IT13,008uR
18
RS, TYPOUT

PC,CRLF
RS, TYPOUT

'.tg.".’
PC,0CTYP
PC.CRLF

RS, TYPOUT

'.'."0.’
PC,OCTYP
PC,CRALF

RS, TYPOUT

RD,%RD, R}
PC,OCTYP
PC,CRLF
LER-T8 ]

i%

PC,RESREG

)SKIP TYPEOUT?
JBRANCH 1IF 80
JTYPE CONTROL BUS PARITY ERROR

JSET MARGIN
ITYIPE WRT AD

IGET ADRS
ITYPE 1T
ISET MARGIN
ITYPE WRT, w0

JGET wWRD
ITYPE IT
JSET MARGIN
ITYIPE RD,WRD

JGET WRD

ITYPE 1T

JSET MARGIN

PHALT?

JBRANCH 1IF ~OT

SERRORe CONTROL BUS PARITY ERROR
JRESTORE RpeRS

JRETURN TO DRIVER

JHANDLES ATTENTION FROM AN UNAVAILABLE DRIVE

bIT 0BIT1),008uR JSKIP TYPEOUT?
BNE 1 JBRANCH 1IF 80
:::' RS, TYPOUT JTYPE ATTENTION FROM AN UNAVAILABLE DRIVE
JSR RS, TYPOUT ITYIPE DRIVE
MDRYV
LI*AJ SAVR,R) IGET DRIVE »
JER PC, TDRNUM ITYPE IT
e ——— e et ettt el e et
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649
650
651
652
65)
654
659
656
657
658
659
660
661
662
66)
664
665
666
667
668
669
670
671
672
673
674
675
676
677
679
679
6680
681
682
683
684
6085
686
687
688
609
690
691
692
69)
694
695
696
697
698
699
Ll
701
702

003642
003646
003652
003654
003660
003664
003670
003674
e300
03704
203706
093710
203714

003716
003724
003726
003732
003740
»e)3742
003746
003754
203756
003762
pe3770
03772
03776

004002
o04010
004012
004016
004024
004026
004032
0e4040
004042
Bv4046
o04052
004054
004060
004066
004070
004074
004076
004102
004104
s04110
904112

MAIN PROGRAM

00477
204537
MMM
21370
04y
004737
0477
004717
08717
100001
(1L ]
04737
000002

2Rk}
001402
o001 )?
MM
001402
001 )7
032717
001402
800137
033717
001402
200137
e

2327)
001402
00137
1227)
es1003
0017
1227
081002
0017
008737
091002
090117
(2rak )
091006
9043)7
912418
00457
912354
2057)7
10000}
eaopee

005376
o05166

e03170
P06604
005376
007064

007150
1778%

007270

pedeez
070000

004776
Geere9

o000

004504
00017)

004742
00016)

004706
012842

204140
020000

005166
005166
17787

012730

012750

212730

212730

212730

012714

913714

17787

"RPO4 FORNATTTER PROGRAN®

is

(1]

48

MACY11 27(687)

JSR
J8R
LY ]
mov
JR
JSR
J8R
JaR
187
8PL
HALT
JSR
RTI

PC.CRLF
RS, TYPOUT

SBAVReGR)
PC,OCTYP
PC,CRLF
PC,SETREG
PCoRHREGS
PESwR

r i)

PC/RESREG

1JeMAReTS

17151 PAGE 1)

ISLT MARGIwN
JTYIPE RHAS

JIGET RHAS

ITYPE 1T

JSET MARGIN

160 PREPARE FOR TYPE

160 TYPE REGISTERS

IHALTY

JORANCH IF NOT

JERRORe ATTENTION FROM AN UNAVAILABLE DRIVE
JRESTORE RO=RS

JRETURN TO DRIVER

$THIS CODE DECIDES wHAT TO DO wITH AN ERROR AT THE USER LEVEL

0T
BEOC
Jnp
(154
BEQ
Jnp
(23]
L 14°]
JNp
(2139
| 11°]
Jnp
Jup

JHANDLES THE DATA ERROR

(23]
BEQ
Jup
Cupe
[ 114
Jup
Cups
BNE
Jep
787
[ 1] 4
Jup
(189
BNE
JSR
MREUNS
J8R
NUNCOR
787
BPL
HALT

OBITY, FHTDPBe1G

070000, FNTDPR16

i
ERrY

o8IT11,FNTDPRel G

S8ITI0,FNTDPB 16

49
ERry
ERje

078,FMTDPBeL S
18

(417 )
0173,FNTDPB2
as

ER6D
016),FNTDPR*2
B

EReC

80F 38w

L1

ERRORG
081T13,008NR
S

RS, TYPOUT

RS, TYPOUT

JDID THE COMMAND TERMINATE
JBRANCH IF FATAL ERROR
1GO DETERMINE WHAT KIND OF DATA ERROR
JSEE WHICH PATAL CRROR
JBRANCH IF A PARITY ERROR
1GO REPORT DRIVE UNSAFE
JCHECK CONDITION OF PARITY ERROR
JBRANCH IF FATAL MASSBUS PARITY LRROR
1GO REPORT UNCORRECTASLE MASSBUS PARITY ER
JCHECK FOR FATAL PARITY ERROR
JBR IF NOT
1GO REPORT FATAL MASSSUS PARITY ERROR
JMUST BE SOFTYARE TINEOUT

INDICATIONS

PSEE IF A DATA ERROR

JORANCH IF 8O

9GO REPORT ERROR OTHER THAN DATA
JSEE IF DOING A READ NEADER
IBRANCH IF =0T

$GO REPORT ERROR ON READ NEADER
JSEE IF DOING A WRITE HEADER
JBRANCH IF NOT

1GO REPORT LRROR ON WRITE NEADER
118 THIS A RETRY?

$BRANCH IF 80

$GO REPORT ERROR ON WRITE CHECK HEADER
1SKIP TYPEOUT?

JBRANCH IF 50

1GO TYPE RETRIES UNSUCCESSFUL

1GO TYPE SECTOR NOT ACCEPTABLE
JHALT?

JBRANCH IF NOT
JERRORe SECTOR FAILS TO FORMAT AFTER § OR 2 RETRIES

st ¢




MAINDECe] 1«DERPLeB
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703
7704
70%
706
¢ 707
Te8
709
' 710
"1
712
713
714
7158
716
"7
718
! 719
720
721
722
723
724
728
726
727
720
729
730
71
732
73)
734
735
736
737
730
739
v 742
741
742
743
744
749
746
7
740
749
750
7%
752
75)
754
758
%6

= Qi SN SRR S B St S e e e R

004114
#04122
004124
004130
004132
004134

004140
004144
004150
094154
004156
004162
004164
004170
004176
of4200
004204
804206
004212
004216
004222
004224
004226
904232
994236
004240
004242
904244
904250
204254
2904260
0ve262
094266
004272
004276
pe4l300
004304
004310
94312
004316
994322
004324
904330
004334
204340
0o4342
004346
004352
04356
004360
004364

"RPO4 FORMATTTER PROGRAM®

02270
o0149)
4Ty
o00207
205726
00017

008237
213704
042704
001002
212704
0205304
010437
027
201076
004537
#1130}
47
0204737
004837
212087
003000
213703
162793
100402
005200
20077)
06270)
062720
047
010300
062700
004737
0045)7
013104
21379}
16270)
o11l0)
004737
904837
012087
#1370}
0047)7
0048)7
012121
21379)
204717
004537
012132
01379)
047

00025 012%7¢ 681
006260

76
002516

913542 ERRORG S
913650
177740

012876
020000 3177570

i

006662
0206744
008166

0123%7%
oo0012 an

012646
080002

212706
006604
003166

012710
sebeed

MACY11 27(6%7)

cNP
BEQ
JSR
RTS
78T
Jup

0295,8AVSEC
7
PC,8CANC
PC

(8P)e
LOOPTS

1)eMAReT7S 17151 PAGE 14

118 THIS THE LAST SECTOR IN THE TRK?
JBRANCH IF 80

1GO SET UP TBL FOR REMAINING SECTURS
GO TRY MEXT SECTOR

JRESTORE 8P

STRY NEXT TRK

JHANDLES A DATA ERROR ON A WRITE CHECK COMMAND

INC
MOV
BIC
BNE
MOV
oec
MOV
pIT
BNE
JR
MERS
J8R
J8R
JBR
RSTOR
CLR
MoV
sud

[ L}
INC
BR
ADD
ADD
JR
MOV
ADD
JSR
JER
MGDATA
Mov
sus
MOV
JSR
J8R
MBDATA
MoV
J&R
JBR
MRNECY
MoV
JSR
JOR
MRHEC?2
nov
JaRr

S0F8en
SAVREGe6,R¢
0177740,R4
18

026, R4

s

R4, BAVEEC
081T13,008%R
SETCA

RS, TYPOUT

PC,DRSN
PC,CYLTK
RS, TYPOUT

A
SAVSEC,R)
112.R)

3

B

20

112.R)
0260,R0
PC,TTO
R).Ro
0260, R0
PC,TTO
RS, TYPOUT

SAVREGeq,R)
2.R)
(R3),R)
PC,OCTYP
RS, TYPOUT

SAVREGe22,R)
PC,OCTYP
RS, TYPOVUT

SAVREGe44,R)
PC,OCTYP
RS, TYPOUT

SAVREGe46,R)
PC,OCTYP

JRECORD OATA ERROR

160 GET RHDA

JSAVE ONLY THE BAD SECTOR ¢ |

IBRANCH IF wOT LERO

IRESTORE TO LAST SECTOR ¢}

JADJUST SECTOR TO THE ONE THAT FAILLED
ISAVE 1T

ISKIP TYPEOUT?

IBRANCH IF 50

$1GO TYPE WRITE CHECF ERROR

$}GO TYPE DR & Sn
1GO TYPE CYL & TRK
160 TYPE SECTORs

ICLR TENS DIGIT

JGET SECTOR ¢

JSEE HOW MANY TENS
JBRANCH IF TOO0 SMALL
SRECORD TEN
ISUBTRACT AGAIN
IMAKE SECTOR POSITIVE AGALN
JBET UP FOR PRINT
16O PRINT IT

JMOVE LSD INTO Rg
JBET UP FOR PRINT
$GO PRINT LSO

160 TYPE GOOD DATA

JGET ADRS OF FAILURE
JBACK 1T OFF BY TWO
JIGET THE DATA wWORD
160 TYPE 17

$1GO TYPE BAD DATA

JGET BAD DATA AT RHDB
160 TYPE 1T
1G0 TYPE RHEC1®

160 GET RMHEC)
160 TYPE 11
160 TYPE RMEC?2

JGET RHEC2
160 TYPE 1T
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57
758
759
Te0
Te1
T62
763
764
76%
766
767
768
769
770
71
772
773
774
7%
776
"
77
779
740
701
702
7%)
784
708
706
77
768
789
790
791
792
793
794
795
796
797
798
799
8po
el
002
803}
004
80s
806
80?7
808
009
e10

004370

204374
004400
004404
044060
o044l
004414
004416
004420
004424
004430
0204434
004436
004440
04444
004446
004450
004454
004460
004466
004474
004300
o04sS02
004504

o04506
004514
204516
204524
004526
004332
004534
004540
004544
004546
904552
004554
004556

004562
004566
004570
004576
04600
004604
24606
004612

MAIN PROGRAM

o047y

212700
213701
203701
o01404¢
062700
#0801
200772
010037
013700
01370
05701
o0l 404
0632700
005301
200772
062700
s100)7
0137
11379
05737
100001
000000
200297

032737
001423
0327)
001010
0043537
011332
04737
20487
1239
005737
100001
000000
200137

0058737
041020
27N
001008
00457
011372
P47
05227

907150

020300
912876

013730
0123604
913576

eredtq
013600
177374
0128576
1778%

007322
003166

17787

s0118s0

013874
020000
003166

7322
912874

013716
012722

012750
17787

177870

"RPO4 FORMATTTER PROGRAM®

SEICAS
161

as
SETWCH

et

MACYI1 27(657) 1deMAReTS 17351 PAGE 15

JSR PCy)RHNREGS 160 TYPE RH REGS

)THIS CODE COMPUTES wC & CA FOR RETRIES OV wRITE CHECK EKRORS

nov BUFP, RO JGET STARTING ADRS OF BUFFLR
MOV SAVSEC, R} JGET BECTOR

787 R1 JSEE IF LERO

[ 14°] a JBRANCH IF 80

ADD 0520,,R0 JADVANCE TO NEXT SECTOR

DEC R JKEEP COUNT

BR is GO CHECK NEXT SLCTOR

MOV RA,FHNTDPBes JSET UP CA OF BAD SECTOR

nov MwC, RO JIGET MAX »C

nov SAVSEC,R} JGET SBECTOR

78T R1 JOEE 1IF RERO

[ 14°] a JBRANCH IF 80

ADD 0260 ,,R0 JADVANCE TO NEXT SECTOR

DEC R1 JKEEP COUNT

e i 160 CHECK NEXT SECTOR

ADD 260, R0 JPOINT «C TO NEXT SECTOR

MOV RO, BAVEC $SAVE 4C OF REMAINING SECTORS
nov 02200,,FNTDPB¢4 HSET UP wC FOR BAD BECTOR
nove SAVSEC,FNTDPB} 0 pSET UP SECTOR ADRS IN THBL
781 (I1 1] JHALTY?

BPL 36 JORANCH IF wnOT

NALT JERRORe DATA ERROR

RYS PC §GO REFORMAT FAILING BECTOR

JCHECK FOR READ OR WRITE UNSAFE ERROR

pIT 020,FNTDPR1 G JCHECK FOR AN UNBAFE

[ 14°] (417} JBRANCH 1F NOT AN UNBAFE
341 o0IT1),008uR ISKIP TYPEOUT?

BNE i SORANCH 1IF 80

:::.. RS, TYPOUT GO TYPE READ OR WRITE UNSAFE ERROR
JBR PCo TYPALL pGO TYPE DATA

JAR RS, TYPOUT 1GO TYPE REFORMAT PACK
MREFNT

78T Pafup JHALTY?

BPL 6 SORANCH IF wNOT

HALTY JERRORe READ OR WRITE UNSAFE OCCURLD
JMp RESTRT GO GET NEXT DRIVE
JINDICATE A DRIVE ERROR HAS OCCURED

781 RETRY 318 THIS A RETRY?

BNE N JBRANCH IF 80

[ 3 49 eBIT1),008WR ISKLIP TYPEOUT?

BNE i JBRANCH IF 80

J8R RS, TYPOUT G0 TYPE DRIVE ERROR
MERGD

JOR PC,TYPALL 160 TYPE DATA

INC RETRY JRECORD ERROR




MAINDEC=] 1«DERPLeB “"RF34 FORMATTTER PROGRAM® MACYI1 27(657) 13=MARe?S 17151 PAGE 16
DERPLO,P1I MAIN PROGRAM

811 004616 005737 177570 787 (1F 11, JHALT?

012 004622 100001 BPL a8 JBRANCH IF NOT

813 004624 000000 HALT JERRQRe DRIVE ERROR

814 004626 0S0020 an RTS PC JTRY AGAIN

815 004630 922707 00002 012%74 N cup 82,RETRY 118 THIS THE LAST RETRY

816 004636 p0140) BEQ 40 JBRANCH IF 80

017 Q04640 005237 01297 INC RETRY JRECORD RETIRY

0180 004644 002 RTS PC JTRY AGAIN

019 004646 932737 020000 177%7%0 48 bIT 0BIT1),008nR JSKIP TYPEOUT?

020 004654 001006 BNE -] ] sBRANCH 1F 8O

821 004656 004517 905166 JSR RS, TYPOUT 1GO TYPE PETRIES UNBSUCCESSFUL

822 004662 012419 MREUNS

023 004664 0043537 005166 JBR RS, TYPOUT 1GO TYPE REFORMAT PACK

824 0046790 012300 MREFNMT

829 004672 #05737 17757 L1 ] 78T P8R JHALTY?

826 004676 j00001 BPL (1] JORANCH IF NOT

827 004700 po00N0 HALT JERRORe DRIVE ERROR STILL THERE AFTER Tw0 RETRIES

l!: 004702 000137 001156 (1 ]] JHP = RESTRT §GO ASBK FOR DR]IVE

82

::: JHANDLES A DATA ERROR ON THE WRITE MEADER COMMAND

832 004706 932737 020000 177579 ERSCh 8T #0IT1),008nR ISKIP TYPEOUTY

833 004714 001008 BNE i sBRANCH IF 80

834 004716 9043507 005166 JBOR RS, TYPOUT $GO TYPE WRITE ERROR

835 004722 01141) MERGC

836 004724 904737 007322 JOR PCo TYPALL JGO TYPE DATA

837 0904730 005737 177570 10 787 L TR YT ] SHALT?

8380 004734 j0000) oPL a2 JORANCH IF NOT

839 004736 00000 HALT JERRORe ERROR OCCURED ON WRITE COMMAND

840 004740 P0O2D an RTS [ 9 JTRY TO wRITE AGAIN

841

003 JHANDLES A DATA ERROR ON THE READ MEAODER COmMAND

G

844 004742 932737 020000 177570 ERGD; 8T eBITI3,008WR JSKIP TYPEOUTY?

845 904750 001008 BNE i JBRANCH IF 80

046 004752 004537 005166 JSR RS, TYPOUT §GO TYPE WMEADER COMPARE NOT MADE

847 004756 011404 MERGD

040 VO4760 904737 907122 JOR PC, TYPALL 1GO TYPE DATA

849 004764 905737 177570 18 78T S88nR JHALT?

850 0047790 100001 PL a JBRANCH IF NOT

8051 004772 o000 HALT JERRORe HEADER COMPARE NOT MADE

052 004774 0002 an RTS8 rc IRETURN

85)

:50 JHANDLES THE DRIVE UNSAFE ERRORS

$S

056 904776 032737 020000 17757 ER: pIT eBIT13,008WR JSKIP TYPEOUT?

057 005004 doi010 BNE i JBRANCH 1F 80

050 0eS006 0043517 005166 JOR RS, TYPOUT §GO TYPE DRIVE UNSAFE

859 0es012 011556 MERY

860 005014 004717 007322 JSR PC,TYPALL 1GO TYPE DATA

061 005020 004537 008166 JBR RS, TYPOUT §GO TYPE FORMAT TERMINATED

062 0035024 012226 MFTERM

86) 005026 905737 177870 in 787 Foiwp JHALT?

064 0035032 100001 PL a» IORANCH IF NOT

—— e e ———— o

:ﬂ".nn - a = = a -~ a Y a -~ a a E) ) - a A

H3 @
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DERPLB,P1] MAIN PROGRAM
965 005034 000000 HALT JERRORe DRIVE UNSAFE ERROR ‘
866 005036 900137 901156 ass JMP RESTRT $GO GET NEXT DRIVE
867
A68 JHANDLES UNCORRECTABLE MASSBUS PARITY EPROR ‘
869 :
870 005042 032737 020000 177570 ERSI BIT $BIT1J,008NR JSKIP TYPEOUT?
871 005050 001010 BNE Y J JBRANCH 1F SO q
872 0035052 P04537 005166 JBR RS, TYPOUT 1GO TYPE UNCORRECTABLE MASSPUS PARITY ERRUR
873 oese56 011606 MERB
874 005060 004517 05166 J8R RS, TYPOUT §GO TYPE FOURMAT TERMINATED (|
875 00s0e64 012236 MFTERM
876 005066 PP473T7 P06744 JSR PC,CYLTK JGO GIVE THEM CYL, TREKSXXX,XX
877 005072 005737 17787 188 78T P85WR JHALTY? {
070 905076 L00001 BPL 28 JBRANCH 1IF NOT
879 0035100 000000 HALT JERRORe UNCORRECTABLE MASSBUS PARITY ERROR
800 005102 000137 01156 an JMP RESTRT §GO GET MNEXT DRIVE (
88l
882 JHANDLES FATAL MASSBUS PARITY ERROR
88)
884 OP3106 0932737 020000 177570 ERWS BIT BIT1),008NR JSKIP TYPEOUTY? (
805 PeS114 001008 BNE it JBRANCH 1F 80
006 005116 004537 05166 JBR RS, TYPOUT 1GO TYPE FATAL MASSHUS PARITY ERRUR [
807 905122 011656 MERY
868 005134 004737 06744 JER PC,CYLTK 1GO GIVE TNEM CYL,TRKSXXX, XX
809 @05130 osee000 in HALT IFATAL MASSBUS PARITY ERROR (|
890 005132 0900137 #0115 JHp RESTRT JRESTART PROGRAM
891
892 {
9)
894 JHANDLES A SOFTWARE TINEOUT (NUNG RPO4)
895
896 005136 032737 020000 177570 ERie; BIT PBIT13,0030R JSKIP TYPEOUT? (
897 0035144 001008 BNE 1 IBR IF 80
898 005146 004517 PeS16e J8R RS, TYPOUT GO TYPE "SOFTWARE TIMEOQUT* (
899 005152 011716 MER1O JADRS OF MN3G
900 0903154 004737 007)22 J8R PC,TYPALL 1GO TYPE DATA
901 005160 o000 in HALT JSYSTEN HUNG = OPERATION FAILED TO COMPLETE (
902 005162 0001)7 001156 JMP RESTRT JGO RESTART PROGRAM
9213
904 oBBTTL SUPPORT SUBROUTINES |
905
906
:.: §TYPES OUT CHARACTERS POINTED TO BY THE ADRS IN R} (
"]
909 005166 013501 TYPOUT) MOV (RS)e,R} $SET UP ADRS OF MESSAGE
910 0085170 112100 i NOVD (Ride, RO JGET CHARACTER "
911 0035172 #00140) bEQ is JARE WE DOME TYPING?
912 005174 004737 905204 JOR PC,T70 16O TYPE 17
913 003200 00077) b i JGET NEXT CHARACTER : ‘
:l: 005202 000208 an B3 RS JEXIT = DONE TYPING
|

’l: JDOES THE ACTUAL TYPING o TYPES THE NUMBER OF NULL CHARS SPECIFIED IN *NULCNT® (
91
910

(

j ?
¢
S e ———————— e ct——
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919
920
221
922
223
924
929
926
927
9%
929
93¢
91
932
")
934
938
936
937
930
939
940
%41
942
943
944
945
946
W7
948
949
950
951
952
953
954
958
956
957
958
959
960
961
962
96)
964
9693
966
967
960
969
970
"
972

003204
005200
905212
0035216
005220
0035224
0052390
005232
005234
005236
003240

005242
005246
005250
005254
205260
003262
005266
005270
995274
e0s 300
005304
005306
005312

P0s5314
005320
005322
903326
9035330
203334
ees340
#05342
005346

005350
205354
005360
005364
003370
005374

905376
o0s402
005404

010446
013704
108737
100378
110037
022700
01002
005304
003366
0212604
000207

1057)7
100378
813700
020027
001409
020027
001402
004737
042700
022700
s01003
000137
000207

020027
100410
020027
100008
042700
062716
000207
004737
000207

013700
062700
04737
0212700
004737
000297

004537
207574
000207

012620
177564

177566
so0n1s

177560

177862
000219

000060
000072

17770
00000

#us166

*RPP4 FORMATTTER PROGRAN®
SUPPORT BUBROUTINES

TT04
17013

17028

TTh

16
CTRLR

NUNTSTS

CRLF

MACYL)

Moy
MoV
7818
sPL
MOVD
Cup
BNE
pec
BNE
nov
RTS

27(63%7)

Ré,=(8P)

NULCNT, R4

P8

7701

RO, TPB
015.R0
7102

X

77101
(SP)e, R4
PC

13eMAR®7S 17151 PAGE 19

$SAVE R4

JSET UP MNULL COUNT

$I8 PRINTER AVAILABLE?
INCG o KEEP LOOPING

JPRINT CHAR

318 IT A RETURNY

sBEANCH IF NOT

JKEEP TRACK OF NULL CHARS
JBRANCH 1IF MORE NULL CHARS
JRESTORE R4

JEXIT FROM PRINTING

JREADS THE KEYBOARD AND CHECKS FOR "CONTROL C*

7878
BPL
nov
cup
BEQ
Cup
BEG
JSR
IC
Cup
BNE
JHp
RTS

7K3

7Tl
TKB, Re
RO,0219
i
RO,9212

is
PC,TTO
e300, Rp
.Ro

CTRLR

RESTRY
[ 49

JCHECK FOR CHAR
JWAIT FOR CHAR

JPUT CHAR IN RO

JOON’T PRINT A CR

JSKIP OVER TYPE

JDON®T PRINT A LF

JSKIP OVER TYPE

JECHO CHAR TYPED

JGET RID OF BIT 7

$18 CHAR IN RO A CNTRL C?
INO o SKIP OVER JUMP

JYES o GO TO START OF PROGRANM
JRETURN TO MAIN PROGRAM

ITESTS THAT A INPUT CHARACTER WAS A NUMBER

cup
[ L}
Cup
Bpl
BIC
ADD
RTS8
JER
RTS

IPRINTS

mov
ADD
JBR
nov
JER
RIS

RO, 060
TYPER
RO,072
TYPER

0177760, R0

118 ASCI] SMALLER THAN 607
JYES = GO TO TYPER

$18 ASCI1 LARGER THAN 717
JYES « GO TO TYPER

IGET RID OF ASCI1

:3.(:03 JADD TWO TO RETURN ADRS

JRETURN = GOOD NUMBER
)60 TYPE 1?
JRETURN TO MAIN PROGRAMN

OUT THE DRIVE SELECTED NUMBER

USEL, RO
s260,R0
PC, 770

0240, R9
PC,TT0

PC

JGET DRIVE SELECTED
JRAKE IT ABCII

160 PRINT 1T
JPROVIDE SPACE

1GO PRINT 1T
JRETURN

#THIS ROUTINE DOES A CARRIAGE RETURN AND LINE FEED

J8R
MCRLF
RTS

RS, TYPOUT

JPRINT LF ¢ CR
JRETURN

532
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973
974
978
976
"
978
979
900
901
982
98)
T84
985
986
"W
908
99
990
991
992
993
994
998
996
997
990
999
1000
1001
1002
100)
1004
1009
1006
1007
1000
1009
1010
1011
1012
1013
1014
1019
1016
1017
1019
1019
1020
1021
1022
102)
1024
1029
1026

0035406
005412
s05414

005416
005422
005424

905426
005432
005434
005436
005440
005444

205446
905452
005456
0035462
005466
ves4re
#05474
005476
005302
985396
005512
9053514
005516
005524
995532
005536
205540
005544
003546
005552
905556
005560
005562
005566
005570
005574
008602
005604
p05610
905612

SUPPORT BSUBROUTINES

0043%)7
07547
000207

21270)
010204
s00207

0047)7
00502)
005304
9011378
004717
000207

013702
04717
004737
022700
oo101
095737
001410
008037
005027
0045)7
010273
000411
912727
012737
004837
[2Y 2FL
062716
000207
0904737
022700
001004
000207
022700
001024
094737
023727
103404
004837
010334
000207

*RPO4 FORMATTTER PROGRAM®

MACYL] 27(687) 13=MAR=7S 17151 PAGE 319

JTHIS ROUTINE PRINTS 77 ON IMPROPER KEYBOARD INPUTS

005106 QUES: JSR RS, TYPOUT 1GO TYPE MESSAGE
MQUES JADRS OF MESSAGE
RTS PC JRETURN TO MAIN PROGRAM
JTHIS ROUTINE BETS UP THE TTY INPUT BUFFER AND COUMNTER
912634 SETPC: MmOV SCPTR,R) SPUT CHAR PTR IN R)
nov R2,R4 JPUT CHAR COUNT IN R4
RTS [ (4 JRETURN
JTHIS ROUTINE CLEARS THE TTY INPUT BUFFER
9035416 CLRBUF) JBR PC,SETPC 1GO SET UP POINTER ¢ COUNT
iss CLR (R3)e IMOVE 0°85 THRU R) R4 TINES
pec B4 IKEEP COUNT
BNE i JOONE IF R4 EQ @
#eo416 J8R PC/SETPC 1SET UP POINTER ¢ COUNT AGAIN
RTE PC JEXIT
JTHIS ROUTINE READS & CHECKS THE CYL & TRK INPUT FROM THE TTY
000004 GETDAT: MOV 04,02 JSET UP MAX ¢ OF DIGITS EXPECTED
8983426 JER PC,CLROUr GO CLEAR DIGIT BUFFER
005242 JSR PC,TT1 160 GET CHAR
900104 Cup 0104, R0 ?18 IT THE DEFAULT CHARY
BNE 48 JBRANCH 1IF wOT
012842 78T SOrsw #1868 THIS STARTING OR ENDING CYLY?
BEQ ie JBRANCH 1IF ENDING CYL
0128850 CLR sCYL )8ET STARTING CYL TO @
913884 CLR STRK J8ET STARTING TRK T0 @
005166 J8R RS, TYPOUT JINDICATE DEFAULT VALUES
NCYTKO JADRS OF ngG
BR 2 $GO BET UP RETURM
000032 013546 3100 nov 0430,,ECYL $SET ENDING CYL TO 430
000032 01239552 Mov 010,,ETRK JSET ENDING TRK TO 10
BEoiee JBR RS, TYPOUT $INDICATE DEFAULT VALUES
NCYTK}Y JADRS OF mgéG
000002 a8 ADD #2,(8P) JADD TWO TO RETURN ADRS
RTS PC JRETURN FROM DEFAULT COND,
005242 s JOR PC, 171 9GO0 GET NEXT CHAR FOR CYLINDER
000177 (1] Cup M7, Re 118 IT A RUBOUT?
BNE Se JBRANCH IF NOT A RUBOUT
RTS8 PC §GO RETYPE LINE
000004 L 1] Cup 054.R0 716 IT THE BEPERATOR?
BNE (1] JBRANCH IF NOT A COMMA
096120 JBR PC,DECBIN JCONVERT CYL ¢ TO BINARY
912572 #006)) Cup TENP, 04118, JSEE 1IF CYL REQUEST I8 GREATER THAN 410
oCs b3 SORANCH IF wITHIN LINITS
805166 JBR RS, TYPOUT JTYPE LINIT EXCEEDED
NCLINY JADRS OF MESSAGE
RTS 44 JRETURN TO RETYPE LINE
e ——— Rt
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1027 005616 0903717 013542 (1]} 187 SOFSW 3185 THIS THE STARTING OR ENDING CXLT?
1028 0905620 001403 pEQ 7 JBRANCH IF ENDING CYL
1029 905622 013737 012573 012550 nOV TENP, SCYL JSAVE TENP AT STARTING CYL
1030 005630 913737 912572 013%406 "9 nov TENP,ECYL §SAVE TEMP AT ENDING CYL
1031 005636 000412 BR 108 360 GET TRK ADRS
1032 005640 004737 008114 1T JSR PC,NUMTST JBEE IF A NUMBER
1033 005644 000207 RTS8 pC SRETURN o BAD TYPE
1034 003646 003304 oEc Re JKECP COUNT OF DIGITS COMING IN
1038 005650 001003 BNE 98 JBRANCH IF NOT THE 4TH
1036 005652 004737 005406 JSR PC,OUES JNO COMMA AFTER ) DIGITS = TYPE 17
1037 003656 000207 RTS pC JRETURN = NUMBER TOO BI1G
1030 0035660 01092) 1Y) T RO, (RD)e JSAVE DIGIT IN BUFFER
1039 005662 900731 BR 3 JGET NEXT CMAR
® 1040 005664 012702 00000) 1061 MOV 93,R2 JSET UP MAX # OF DIGITS EXPECTED
1041 005679 004737 905436 JBR PC,CLABUF 1GO CLEAR DIGIT BUFFER
1042 005674 004737 005243 1181 JBR PC, TT1 1GO GET NEXT CHAR
¢ 1043 005700 022700 000177 cup 0177, R0 318 IT A RUBOUT?
1044 005704 001001 aNE 120 JORANCH IF NOT A RUSOUT
1045 005706 000207 By PC 16O RETYPE LIMNE
® 1046 005710 £22700 090018 1260  Cwp 015,00 718 1T A TERMINATOR?
1047 005714 991026 BNE 158 JBRANCH IF NOT A CR
1040 005716 904737 906120 Jer PC,DECHIN JCONVERT TRK ¢ TO BINARY
] 1049 0908722 023727 012873 00003) cup TENP, 019, §8EC IF TRK REQUEST 18 GREATER THAN 19
1050 008730 103404 aCs 138 JBRANCH IF wITHIN LINITS
1051 005732 004537 005166 JOR RS, TYPOUT ITYPE LINIT EXCEEDED
¢ 1052 003736 910374 NTLINT JADRS OF MESSAGE
1053 905740 009207 AT PC JRETURN » TRK ADRS TO LARGE
1054 0035742 905737 012042 10 787 SOFsw 718 THIS THE STARTING OR ENDING TRKY
W 1055 0085746 00149) sEQ 140 JORANCH IF ENDING TRK
1056 005750 013737 913972 912584 MOV TENP, STRK }SAVE TEMP AT STARTING TRK
1087 905756 013707 912872 932552 1488 MOV TENP, ETRK JSAVE TENP AT ENDING TRK
« 1050 0035764 062716 000002 ADD 92,(8P) JADD TWO TO RETURN ADRS
1059 003779 960207 RTS pC JRETURN » CYL & TRK ADRS ARE SAVED
1060 005772 004737 905314 1585  JSR PC,NUNTST J8EE IF A NUMBER
@ 1061 005776 900207 RTS pC JRETURN « BAD TYPE
1062 006008 005384 DEC Re JKEZP COUNT OF DIGITS COMING IN
1063 006002 09100) BNE 168 JBRANCH 1IF NOT THE 3RD
¢ 1064 906004 004737 005406 JOR PC,OUES }NO CR AFTER 2 DIGITS » TYPE 17
1065 006010 000207 RTS PC JRETURN o NUMBER T00 B1G
1066 006012 01902) 1688 MOV RO (RD) e }SAVE DIGIT IN BUFFER
€ uo: 206014 009727 R 116 JGET NEXT CHAR
106
° :::: JTMIS ROUTINE BETS UP THE INPUT TABLE FOR THE DRIVER ROUTINE
1071 006016 113737 013540 912712 SCTTBLS MOVE  USEL,FMTIDPB JSET UP DRIVE ¢
1072 006024 105037 012718 CLRB  FNTOPBe) JCLEAR NIGH ORDER ADRS BITS
® 1073 ©06030 913737 012604 012716 MoV NWC,FHTDPBe 4 JLOAD UP WORD COUNT
1074 006036 012737 030300 012720 nOY SBUFP,FNTDPBe6 JLOAD UP CURRENT ADPS
1075 006044 105017 012722 CLRO FNIOPDes e $SET SECTOR TO ZERD
e 1076 006080 §13737 912584 91273) MOVE  BTRK,FNTDPBes) $SET UP STARTING TRK ADRS
1077 906056 013737 912580 012724 MoV SCYL,FNTDPBe12 )SET UP STARTING CYL
1078 006064 012737 013642 912726 MoV SSAVREG, FNTDPBe1 4 JLOCATE POINTER TO RN’ REGS
® 1079 006072 905037 013738 CLR FMIDPBeL JCLEAR RPO4 STATUS
1000 906076 000240 NOP
¢
e
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1081 006100 000240 NOP
1002 906102 913737 912954 012%62 mov STRK, TRKCNT JSET UP PARTIAL CYL TRACK COUNT
100) 9006110 913737 012556 012560 MOV TTRKS, TTRKSC JSET UP TOTAL TRACKS COUNTER
1004 006116 000207 RTS PC JRETURN FROM SETUP
1088
lca: JTHIS ROUTINE CONVERTS THE CYL OR TRK ADRS TO OCTAL
1ee
1000 006120 014337 013972 DECBINg MOV o(R3), TENP JSET UP ONES DIGIT
10809 ©0612¢4 014300 nov o(R)), R0 JPUT TENS DIGIT IN R
1090 ©P6126 162700 S0PPO) ADDi®s 8UB YL IBEE HOW MANY 10°S5

“1091 006132 103404 BCS M8D GO TRY WUNDREDS
1092 006134 0962737 00012 013872 ADD P12, TEMP JRECORD j0
1093 006142 000774 BR ADD1® JTRY AGAIN
1094 006144 014300 MsDs MoV o(R3),R0 JPUT WUNDREDS DIGIT IN RO
1095 006146 162700 00009} ADDjo®s SUB (VL] JSEE HOW MANY 100°'S
1096 006152 103404 [ 1of 3 DTRDNE JEXIT IF DONE
1097 006154 062737 oepi144 012872 ADD 0144, TENP JRECORD je@
1090 0906162 00077% R ADD1 @@ $TRY AGAIN
1099 006164 000207 DTBDNE: RTS JEXIT
1100
1101 JTHIS ROUTINE CONTROLS THE DISK ADDRESSING AND TOTAL TRK COUNT
ll.; $1T 18 ENTERED AFTER FVERY TRK OPERATION
110
1104 0906166 005737 012060 TRKTST: 187 TTRKSC SSEE IF LAST IRK
1105 006172 o01001 BNE 1 §BRANCH IF NOT LAST TRK
1106 006174 000207 RYS PC JRETURN LAST TRK OF OPERATION
1107 006176 005337 012560 169 [+] 4o TTRKSC JCOUNT TRK JUST COMPLETED
1100 006202 1905237 #1272) INCB FUTDPBe1 SADVANCE TRK o
1109 006206 022717 000022 012562 cup 022, TRKCNT 1156 THIS TME LAST TRK IN CYL?
1110 006214 0P0140) [ 11') 28 JBRANCH IF 80
1111 ©06216 0035237 012562 INC TRKCNT §COUNT UP TRK WITHIN CYLS
1112 006222 000411 BE 3 JBRANCH TO SET UP RETURN
1113 006224 005037 0912062 an CLR TRKCNT JINITIALIZE TRKCNT FOR NEXT CYL
1114 006230 105937 91272) CLRD FMTOpPB+1 Y JRESET TRK ADRS T0 0
1119 0906234 0085237 912724 INC FHTIDPBe1 2 JUPDATE CYLINDER ¢
1116 006240 004737 006374 JER PC.,UPDACY JUPDATE CYLINDER ¢ IN MEM TABLE
1117 006244 00402 ~ BR 48 }1GO TO RETURN SETUP
1110 006246 904737 006420 n J8R PC,UPDATK JUPDATE TRACK # 14 MEM TABLE
1119 006252 062716 00002 an ADD #2,(8P) jADD TWO TO RETURN ADRS
1120 006256 o002 T8 PC JEXITS MERE IF NOT LAST TRACK
1121
1122 )THIS ROUTINE BETS UP WC & CA FOR REMAINING SBECTORS
ll:: JAFTER A WRITE CHECK ERROR
i1
1125 006260 013737 013600 912716 BSCANCE MOV SAVHC,FNTDPB+4 SET UP WC FOR REMAINING SECTORS
1126 006266 0562737 01010 012720 ADD 0520,,FNTOPBe6 BET UP CA FOR REMAINING SECTORS
1127 006274 005237 012722 INC FMTDOPR+3 0 JADVANCE TO NEXT SECTOR IN THL
1120 006300 00350)7 0138542 CLR 1 4 1] SRESET RETRY COUNTER
lll: 006304 000D RTS8 PC JRETURN TO COMPLETE TRK FORMAT
113
1N
1132 JTHIS ROUTINE INITIALIZES THE SECTOR COUNT AND HEADER POINTER
:l:: pTOR THE HEADER & DATA BUFFER IN MEMORY
|

. A— . e e ——————— — -
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113%
1136
1137
1138
1139
11402
1141
1142
1143
1144
1145
1146
1147
1148
1149
1152
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
116%
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
17
1178
1179
1180
1101
1182
1183
1184
11689
1166
1187
116889

6306
#o6312
26316

P26320
006324
26330
096334
096336
vo6342
ee6 344
206350
?96352
0061354
206356
76360
006364
0Pe3066
006370
#6372

006374
P06 400
6402
o6 406
006412
206414
0e6416

006420
006424
006426
006432
206436
oecedn
006442

006444
006450
006454
P06456
006462
006466
206470
006472

213701
012700
200207

2P4737
013702
213703
peoleld
205737
201402
252702
210220
010320
295020
eeso1e
p62700
205203
eeslel
202367
200207

204737
205220
242740
062700
e0s3e1
202371
oee207

004737
205720
062710
062700
peslel
002372
000207

212702
213700
e0s5001
212703
162700
100402
005201
000773

"RPP4 FORMATTIER
SUPPORT SUBROUTINES

012612
o20dee

006306
012550
012554
013610

ve1002

177400
o01006

910741
912616

000144
P00144

PROGRAM"

SECCNT

SETHDR}

UPDACY?S
i

UPDATK)
180

BINDEC:

18

MACY11 27(657) 13eMAke?S 173151 PAGE 22

MOV MAXSEC, R} ISELT UP SECTOR COUNT
MOV SBUFP,Re JSET UP HEADER POINTER IN ki
RTS PC JRETUKRN

JTHIS ROUTINE SETS UP Tk CYLINDEK AURS, FORMAT 81T, TRACKR AMD
)SECTOR ADRS IN MEMORY wlTH THE STARTING CYL o ThK INFORMATION

JSR PCoSECCNT ISET UP SECTOR COUNT AND HEADER PUINTER
MOV SCYL,R2 JPUT STAKTING CYL # IN R2

MOV STRK,R) JPUT STARTING TRK & IN R)

SwAB R3 JJUSTIFY TRACK AURS

TS7T SEC29 )SEE IF 20 OR 22 SECTOR “MODE

BEQ 18 JBR IF 20 SeCTOR MODE

BIS $1000erR2 JSET THE 22 SECTOR FORMAT BI1T

MOV R2,(KH2)e JWRITE 1t HEADER AREA OF CORE THE CYL ADRS
MOV RIe (K)o JWEITE IN HEADER AREA OF COR: THE TKRK ALURS
CLR (Ro)e JICLR 1ST KEY»ORD

CLR (RO) JCLR 2ND KEYwORD

ADD *%14,,R0 JSET UP FOR NEXT MEADER

INC K3 JUPDATE SECTOR ADRS FUR NEXT HEADER

DEC R1 JMAINTAIN COUNT OF SECTORS

BGE 19 §BRANCH 1F NOT LAST SECTOR

RTS PC JEXIT o HEADERS ARE LOADED INTO CUFL

ITHIS ROUTINE UPDATES THL CYLINDER ADRS OF THE HEADER wORUS IN CORE

JSR PCoSECCNT JSET UP SECTOR COUNT AND HEADER PUINTER
INC (RP)e $ INCREMENT FOUR NEXT CYLINDER

BIC $177409,(RQ) JRESET TRK ADRS T0 ¢

ADD #518,,Re JSET UP FOR NEXT HEADLR

DEC R1 JCOUNT SECTORS

BGE ‘18 JBRANCH IF NOT LAST SECTOR

RTS8 PC JEXIT

JTHIS ROUTINE UPDATES THE TRACK ADRS OF THE HEADER WORDS IN CORE

JSR PCoSECCNT ISET UP SECTOR COUNT AMD HEADER PUINTER
787 (R2)e JPOINT HEADER POINTER TO TRK e SEC ADRS
ADD 2420, (Rp) $ INDEX TRK ADRS

ADD 0520,/.R0 JSET UP FOR NEXT HEADER

DEC Ry JCOUNT SECTORS

BGE is $BRANCH IF NOT LAST SECTOR

RTS PC JEXIT

JTHIS ROUTINE CONVERTS FAILING CYL & TRK ADRS TO DECIMAL FOR TYPL

MOV IMCYLTK,R2 JESTABLISH POINTER FOR CYL & TRK TYPE
MOV LOCCYL, RO GO GET BINARY CYL ADRS

CLR R1 JRESET WEIGHT COUNT

MOV 0144,R) JSET UP WEIGHT

sue P144,R0 JSUBTRACT jee DEC

BM] 28 JBRANCH IF o NOT LARGE ENOUGH

INC K1 JRECORD EACH 100 DEC

BR 18 18UB AGAIN

=
-

2 2 2 a 2 2 2 2 2 & 2 & 2 2 2 2 & & & =& o »
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1199
1190
1191
1192
1193
1194
1198
1196
1197
1199
1199
1200
1201
1202
120)
1204
1205
1206
1207
1200
1209
1210
1211
1212
1213
1214
1219
1216
1217
1219
1219
1220
1221
1222
1223
1224
1228
1226
1227
1220
1229
1230
122
1232
123)
1234
1238
1236
1237
1239
1239
1240
1241
1242

006474
206500
006302
206506
006512
006514
006316
006520
096524
206530
906832
2063536
006542
906544
065350
0065352
0065354
006556
006562
006366
006370

0063872
006576
o06600
006602

006604
006610
006612
006614
006616
906622
906624
006626
006630
0066132
006634
006636
006640
206644
006650
006654
006656
006660

00477
005001
21270
162700
100402
205201
0077)
004737
062700
110022
112722
113708
sesoel
162700
100402
005201
900773
04737
062700
110022
000207

0627014
110122
060300
000207

012702
0610}
00610)
o10)00
042700
000409
99610)
00610}
00610}
00610)
010300
00600)
B42720
062700
04737
ees3e2
801362
200207

004337
811762

006572

006872
fep2ee

orp254
0132644

006872
090260

000260

17777

17777
990260
003304

"RPO4 FORMATTTER PROGRAM®
SUPPORT SUBROUTINES

ocTYP

CHOPs

TYOCT)

MACY11 27(657)

JBR

CLR
MOV
SUb
BMl

INC

PR

J8R
ADD
Move
nove
MOVD
CLR
sud
[ LD

INC
BR

JBR
ADD
MOVE
RTS

13eMARe7S 17151 PAGE 2)
PC/,MKDIG §GOU HMAKE ASCL1I DIGIT & STORE
R1 JRESET wEIGHT COUNT
#12:,R) JSBET UP wEIGHT
#12+R0 JSUBTRACT 12 DEC
48 $BRANCH 1IF # NOT LARGE ENOUGH
R JRECORD EACH 19 DEC
3 J8UB AGAILN
PC,MKD1G 1GO MAKE ASCII DIGIT & STORE
0260,R0 JMAKE LSD ASCII DIG1T
RO, (R2)e JAND STORE IT AWAY
0254,(R2)¢ §STORE A COMMA AS A SEPARATOR
LOCTRK, RO JLOAD RO wWITH CURRENT TRK ADRS
B SRESET wELIGHT COUNT
12,R0 JSUBTRACT 19 OEC
68 JBRANCH 1F ¢ NOT LARGE ENOUGH
Ry JRECORD EACH 19 DEC
1} §8UB AGAILIN
PC,MKDIG §GO MAKE ASCII DIGIT & STORE
0260,R0 JMAKE LSD ASCII DIGIT
RO, (R2)e JSTORE LSD OF TRK
| {4 §GO RETURN AND TYPE BAD CYL & TRK

JTHIS ROUTINE STORES THE FAILING CYL & TRK ADRS 1IN MCYLTK

ADD
nove
ADD
RTS8

260,01
Ris(R2)e
R3,Ro

[ 9

IMAKE AsC11 DlGIT

JPUSH DIGIT InNTO MCYLTK
IMAKE ¢ POS AGAIN

JRETURN TO SBET UP NEXT DIGIT

JTHIS ROUTINE CONVERTS BINARY TO OCTAL FOR TYPEeR) HAS ¢

MOV
ROL
ROL
MOV
244
BR

ROL
ROL
ROL
ROL
nov
ROR
BIC
ADD
JBR
DEC
BNE
RTS

6,R2

R

R}

R3, R0
0177776, R0
CHOP

EY

R)

R}

28]

R3, R

"y
0177770, R0
360, R0
PC,TT0

R2

BXD

rc

#8ET UP DIGIT COUNTER
JADJUST FOR FIRST TYPE

¥

$8END TO TYPE REG
JCLEAR OUT GARBAGE
160 MAKE DIGIT
1ADJUST FOR NEXT TYPE
B

i

§
$8END TO TYPE REG
1SAVE CARRY

JCLEAR OUT GARBAGE
JMAKE A DIGIT

ITYPE IT

718 IT THE LAST?
JBRANCH 1IF B0

JOONE TYPINGeRETURN

)THIS ROUTINE TYPES THE DRIVES AND B/N

JOR
MDRY

RS, TYPOUT

1G0 TYPE DR1vEms
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1243 006670 0137903 012692 MoV SAVREG+19,R) JGET DRIVE ® FROM RHWCS2
1244 006674 004737 906724 JBR PC+ TDRNUM $GO TYPE DRIVE o
1245 006700 0043537 005166 JSR RS, TYPOUT JTYPE Snes
1246 006704 012040 "GN
1247 006706 013703 012672 MOV SAVREG#)d,R) $JGET DRIVE SN
1240 006712 004737 007020 JSR PC,OECTYP 3GO TYPE 1T
1249 006716 904737 008376 JSR PC,CRLF ISET UP MARGIN
1250 006722 00020 RTS PC JRETURN TO ER HANDLER
1251
lll: JTHIS ROUTINE TYPES THE FAILING DRIVE o
12%
1254 006734 042703 17777 TORNyM; BIC $177770,R) JCLEAR JUMK
1255 006730 010300 MoV RI,Re JPLACE DIGIT IN OUTPUT REG
1256 006732 062700 000260 ADD 260,00 JMAKE ASCII
1257 006736 004737 008304 JSR PC,TTO 1GO TYPE IT
1258 0906742 S0020 RTS [ {4 JRETURN
1299 i
tzs: JTHIS ROUTINE TYPES THE CYL,TRKaXXX, XX
126
1262 006744 113737 912733 012634 CYLTK: NOVE FHTOPP*11,LOCTRK JTRACK ADDRESS
1263 006752 013737 012724 912636 MOV FMTOPB¢12,LOCCYL JCYLINDER ADDRESS
1264 006760 004537 008166 CYLTRKs JSR RS, TYPOUT G0 TYPE CYL,TRK»
12695 006764 012046 MHCYTK
1266 006766 004737 008774 JOR PC,TCYLTK 3GO CONVERT AND TYPE CYLeTRK
126: 006772 o002 RTS8 [ {4 JRETURN TO ER HANDLER
126
1269 pTHIS ROUTINE ASSEMBLES & TYPES THE FAILING CYL & TRK ADRS
1270
1271 006774 PP4717 006444 TCYLTK: JSR PC+BINDEC §G0 CONVERT BIN TO DEC
1272 ee0%000 004537 003166 JER RS, TYPOUT JTYPE FAILING CYL,TRK
1273 007004 010741 : NCYLTK JADRS OF MESSAGE WITH FAILING CYLeTRK
1274 007006 00029 RTS PC JRETURN
127%
l:;: JTNIS ROUTINE TYPES TwD SPACES
1
1278 007010 004537 005166 TOPACES JBR RS, TYPOUT GO TYPE TwO SPACES
1279 007014 007564 MBPACE
12800 e07016 000207 RTS PC JRETURN
1201
l:l; JTHIS ROUTINE TYPES OUT DECIMAL ¢ IN R}
120
1204 007020 012701 000004 DECTYPS MOV ' TTLI §SET UP DIGIT COUNT
1265 007024 00610) NXDDy ROL #3 $8ET UP DIGIT
1206 007026 090610) ROL R}
1207 007030 90610) ROL R)
1200 907032 00610) ROL B3
1289 007034 00610) ROL k3
1290 ©07036 010300 nov R3, RO J8ET UP TYPE REG
1291 007040 00600) ROR & ISAVE CARRY
292 007042 042790 177760 BpIC 0177760, R0 JGET RID OF JUNK
1293 007046 062700 000260 ADD 0360,R0 IMAKE ASCII
1294 007052 004717 005204 JOR Pc,TTO 16O TYPE 1T
1295 007056 905301 DEC By JSEE IF LAST DIGI1T
1296 007060 001361 BNE NXDD JBRANCH IF NOT
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1297 007062 o002 RTS PC JRETURN

1298

1299 $SETS UP RW REGS FOR THE *RMREG’ ROUTINE

1300

1301 007064 013737 013732 012654 SEIREGE WOV RPERRS, SAVREGe12 )1SET UP RHDS)
1302 007072 013737 012734 012656 MOV RPERRS¢2,SAVREG+14 )SET UP RHER}Y
1303 007100 013737 012736 e12702 MOV RPERRSe 4, BAVREGe 40 1SET UP RNER2
1304 007106 013737 912740 012704 MOV RPERRS+6,8AVREGe42 $SET UP RHER)
1305 007114 @17737 174046 012642 MoV 08AVRe 4, BAVREG JSET UP RNCSY
1306 907122 013737 913070 007146 MOV RPADR, IRNCS2 JIGET RPP4 BASE ADRS
1307 907130 062737 000010 007146 ADD 010, IRNCS2 JPOINT TO RHCS2 ADRS
1306 007136 B17737 000004 012692 MoV PIRHCE2,BAVREG 1D JGET RHCS2

1309 <2744 000207 RTS PC JRETURN

1310 007146 000000 IRNCS2: ¢ JCONTAING RHCS2 ADRS
1311

t:l: JTHIS ROUTINE TYPES OUT THE C81,C32,081,ER1,ERZ¢ER) REGISTERS
13

1314 007150 004537 005166 RHREGS: JBR RS, TYPOUT 1GO TYPE THE RH HEADER
1315 007154 01214) MREGHD

1316 007156 013703 #13842 nov SAVREG,R) 1GET RHCS)

1317 007162 004737 000604 JSR PC,OCTYP ITYPE IT

1318 9007166 004737 007010 JER PC,TOPACE ISPACE NX TYPE

1319 007172 013703 #13682 nov SAVREGe10,R) 1GET RHCS2

1320 007176 004737 006004 J8R PC,OCTYP ITYPE 17

1321 907202 004737 007010 JSR PC,TSPACE ISPACE NX TYPE

1322 007206 0137803 013604 Mov SAVREG+132,R) J1GET RHDS)

132) 007212 004737 006604 JaR PC,OCTYP ITYIPE 1T

132¢ 007216 004737 007010 JBR PC,TSPACE JSPACE NX TYPE

1325 007222 013700 012606 nov SAVREGe14,R) JGET RHER)

1326 007226 004737 006604 JER PC,OCTYP ITYPE 17T

1327 007232 004707 007010 JER PC, TOPACE JSPACE NX TYPE

1320 907236 013703 012702 nov SAVREGedo,R) JIGET RHER2

1329 007242 004737 006604 JsRr PC,OCTYP ITYPE 1T

1330 907246 004737 007010 JER PC, TOPACE JSPACE NX TYPE

1331 007252 013700 012794 L1 SAVREG*42,R) IGET RMER)

1332 007256 004737 006604 JBR PC,OCTYP ITYIPE 1T

1333 007262 004737 008376 JER PC,CRLF JSET MARGIN

l:’: 907266 000207 RTS8 PC JRETURN TO ER HANDLER
133

:::: JTHIS ROUTINE RESTORES RO=RS WHEN RETURNING TO THE DRIVER
1330 0907270 013701 00)162 RESREGs MOV SAVR, R} JRESTORE R¢

1309 007274 013703 003164 MOV SAVRe3,R)} JIRESTORE R)

1340 007300 013704 001166 nov BAVRe &, R4 JRESTORE R4

1341 007304 013708 003170 nov SAVReb, RS IRESTORE RS

1342 907310 013700 001172 nov SAVRe10, RO IRESTORE Ro

1343 007314 013702 903174 Mov SAVRe13,R2 IRESTORE R2

1344 907320 00029 RTS PC JRETURN TO DRIVER

1345

1346 JTHIS ROUTINE TYPES THE DRIVE ¢, SERIAL NUMBER AND
1347 )THE CONTENTS OF THE RH1ieRPOP4 REGISTERS

1348

1349 907322 004737 906662 TYPALLS JSR PC/ORBN )GO TYPE DRIVE ¢ AND BN
1350 007326 904737 06744 J8R PC,CYLTK 160 TYPE CYL,TRKeXXX, XX




MAINDECe11«DERPLeD

DERPLB,PI1}

13851
1352
1383
1354
1358
1356
1387
1350
1359
1360
1361
1362
136)
1364
1363
1366
1367
1368
1369
1370
1M
1372
1373
1374
1378
1376
13
1378
1379
1300
1301
1302
1383
1304
1308
1306
1387
1308
1309
1390
1391
1392
139)
1394
1398
1396
1397
1390
1399
1400
1401
1402
140)
1404

9907332
907336

007340
007346
007382
207386
007364
007372
007400
007406
007410
0207434
097422
007426
007434
007442
007450
007452
007486
007464

007466
0907474
s07502
07510
07516
907530
07826
007834
007542

007546
207554

007561
007564

207567
207574

007577
007604
07612
007620

07621
907626
907634
Pe7642

"RPO4 FORMATTTER PROGRAM"

SUPPORT SUBROUTINES

0477
000207

127
0080)7
08777
12707
212737
MaMm
13N
00042)
062706
212737
038777
12737
12737
012777
000402
863708
131
000207

005018
043040
952124
047522
005018
040518
02650)
os1108
005018

78
s20040

7
008019

eée
043526
0448144
({1

(X1
020108
051130
006824

907180

007410
#agone
163162
003104
o00)00
immm
000138

LLEL L L]
007482
170120
003104
00000
000100

080122
81117
851108
84107

047111
030461
046120
eoe8iz

0206477
000

Beles
weTaen
042516

51104
047546
051508
000012

(LT T)

000104
000106
163142
163132

LY 1]
BEe192
170076

ei20e8
040815
050040
40501

0433504
043088
041088

044822
043106
eese1s

83111
020134
047108

J8R
RTS

MACY11 27(6357) 13eMAR=7S 17151 PAGE 26

PC/RMREGS 1GO TYPE RN REGS
PC 1EXIT

JROUTINE TO CHECK FOR KwiilelL OR KwjieP CLOCKS

CRCLKS wmOV
CLR
787
MOV
Moy
MOV
MoV
BR
CKCLK1s ADD
nov
787
MOV
MoV
nov
BR
CKCLK2: ADD
CKCLK3s MmOV
RTS

NTITLEs ,ABCI1I

NUNITE LABCIZ

NDRVD?! ,LABCIZ
MSPACE! ,ASCI1Z

NOUES: ,ASCIZ
NCRLF) ,ABCIZ

NOFFLNS ,ABCIZ

PCKCLKL,00ERRVEC JSET UP VECTOR FOR P CLK
OOERRVEC2 JNEW PSW

PSLKCSR JCHECK FOR Kwijep

sCLOCK, 104 $SET UP KijijeP VECTOR
0300,106 JP8N = PR] &

se1,00LKCED JLOAD COUNTER BUFFER
0135,08LKCSR I8ET CLK = CNT UP

CKCLK)

4,80 JRESTORE THE STACK POINTER
SCKCLK3Z, 00ERRVEC JCHANGE ERROR VECTOR
OSLKS JLOOK FOR Kwjjel

ICLOCK, 100 §BET UP KuggelL VECTOR
300,102 IPSN = PRI &

0100,00LKS JBET KWjjelL INTERRUPT ENABLE
CRCLK)

04, 8P JRESTORE THL STACK POINTER
06, 00ERRVEC JRESTORE THE ERROR VECTOR

PC

€182<12>/RP04 FORMATTER PROGRAM/€185><)12>

/MAINDECe] 1 *DERPL=D/€15><12><12>

€19><12>/DRIVE ¢ /

il r
/7 /

/71/¢19>¢12>
€¢I

/ DRIVE OFFLINE/<18>C12>

/ DRIVE NOT PRESBENT/<15><12>



MAINDECe] 1 «DERPLeB

DERPLB, P}

1409
1406
1407
1400
1409
1410
1411
1412
141)
1414
1419
1416
1417
1418
1419
1420
1421
1422
142)
1424
1428
1426
1427
1420
1429
1430
1431
1432
1433
1434
1438
1436
1437
1430
1439
1440
1441
1442
1443
1444
1445
1446
1447
1440
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458

007646
207654
207662
#0%670

00767
07700
07706

20771}
907720

007728
007732
07740
207746
007754

007761
207766
007774
f10002

o10004
e10012

f10016
210024
ei0032

o10038
210042
e10080
210036
210064
#10072
ol0100

010106
e10114
010122
210130
210136
010144
010182
010160

210165
010172
010200
010206
210214
010222
010230

SUPPORT SUBROUTINES

242049
047040
20116
s08018

s
043517
047818
02010
020081

240
946822
053040
001)1

042510
046116

51117
020046
054506

218
51108
047111
9433%2)
046440
934450
024516

o0%019
252101
044827
030109
020062
951147
041040
947818

s
0403132
053440
042802
elipoel
047524
020070

0448322
052117
0850122

800

081104
947128
008018

94382)
043108

008012
040822
243504
51117
020079

020078
952104
osii08

045%50)
o001)1

[ 121 2%
0531014
831040
0853103
942117
047440
037440

250117
9478511
046114
847111
94353
P24840
#53111
0ad584

47412
0445324
046111
044440
®35440
20122
944502

0242826
040440
032060

051120
020118
024040
043040

e8e

047506
023040
4111

847448

020124
944822

81
020109
020062
81117
030108
020122
e

51108
020116
#d 080
031040
08310)
@rieet
020081

0o

042520
47117
030114
220116
941508
#le4se
€34534

"RPO4 FORMATTTER PROGRAM"

MUSDRI

MSELDS

NFORNTS

MORMATS

MACY11 27(657) 1)=MARe7S 17151 PAGE 27

WASC1Z

WASCIZ

oABCIZ

WASClZ

oASC1L

JABCIE

/ DRIVE NOT AN RPO4/<15><12>

/ DRIVE UNBSAFE/<1%5><1 >

/ SELECTED/

€15><12><12>/PROGRAM MODE (C OR F) » /

/ ® FORMAT & VERIFY/

/HECK ONLY/

/ORMAT & VERIFY/

€152<13><12>/0PERATE IN 22 SECTOR MODE (Y OR N) ? /

€152<12>/0PERATION WILL BE 1IN 22 SECTOR (16 BI1T) MOLE/

€182<12>/0PERATION WILL BE IN 20 SECTOR (19 BIT) mOLE/




MAINDECe=] 1 «DERPLeB

DERPLB,PI11

1459
1460
1461
1462
1463
1464
1465
1466
1467
1460
1469
1470
1471
1472
1473
1474
1475
1476
1477
1470
1479
1400
1401
1462
140)
1404
1465
1406
1407
1400
1409
1490
1491
1492
149)
1494
1495
1496
1497
1490
1499
1500
1501
1502
150)
1504
1509
1506
1507
1500
1509
1510
1511
1912

210244
910252
010260
010266

010272

e10277
010304
010312
210320

010324
010332

210334
910342
010350
010356
010364

f103M
010376
010404
910412
210420

01042}
910430
210436
010444
010452
P10454
010462
010470
010476
010504
210512
f10520
010526

o105)30
#105)36
010544
210852
010560
f109561
010566
010574
010878
o10602
fl0610

SUPPORT
246440

005013
952122
05450)
03651)

0)007s

1S
047111
254%50)
03681)

032078
200070

037477
247111
044514
0541098
042108

M
041801
044819
04250)
005019

M
044504
94553)
02012
005018
043802
0461014
851117
052104
040810
#5110
040440
000012

005015
041508
040324
943524
(Y
(A1
051109
013
(1]
043516
031080

SUBROUTINES

942117

051412
047111
926114
000040

943412
020107
926114
vesedo

041440
043504
044818
942%0)
05619

020077
02011)
020134
042109

000

020077
043816
eaddan
053818

edz4ae0
053040
04)440
051108
920116
044824
081104

053412
Biw124
050040
047122

widebe
023517

034401
081447
020081

eo0108

040524
f30107
51124

042116
020040
951134

030454

046111
020122
030134
042109

600

51124
044814
084108
042108

047108
04i040
051104
082123

092521
20117
042822
852040
#5212)
0243516
00632)

046108
0aes94
052101
006472

047440
005018
247827

"RPO4 FORMATTTER PROGRAN®

MMINCTS

NCYTKOS
MMAXCTS

MCYTK1

MCLINMNTI

NILINTY

NBELPS

MACYL1 27(657) 1JeMARe?S 17351 PAGE 26

ASCIZ
oASCIZ

+ABCIZ

oASCIZ

oASCI1
ABCIZ

€152€12><12>/STARTING CYL,TRKs /

/00,0/
€15%<12>/ENDING CYL,TRKs /

/ud410,18/

/17 CYLINDER LIMIT EXCEEDED/<C15><12>

/77 TRACK LIMIT EXCEEDED/<€15><12>

/77 ENDING DBK ADRS MUST/<15><12>

/BE EQUAL TO OR GREATER THAN STARTING ADRS/<1%52<12>

<192<132<42>/8ELECT DATA PATTERN/€15><1 D>

/7(9) LERO*8/<15><1 D>

/(1) ONE’S/<€152<1 D>
/(3) WORST CASE/<132<12><1D>




151)
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
15234
192%
1526
1527
1520
1529
1530
1531
1532
1%3)
1534
1538
1536
153
1530
1539
1540
1541
1542
1543
1544
1545
1546
1547
1540
1549
15590
1551
1552
155)
1554
15955
1556
1597
15580
1559
1560
1561
1562
1563
1564
1565
1566

-
® ® ® ¢ ® ¢ 6 & ® o 6 ® o o o 6 o o

> o o

MAINDECe11eDERPLeD
DERPLB,PI1I

010616
010634

010632
010640

010646
910654
010662
010670
010676

o10704
010712
e10730
019726
010734

P10741
10746

010752
0190760
210766
210774

1077
011004
o11012
o11020

#1102}
e11030
011036
011044
011082
o11060

011068
211072
sl1100
011106
f11114
011122

011123
f11130
011136
011144
011152
o11160
o11166

011172

SUPPORT SUBROUTINES

051922
0423%2)

253478
041440

005015
952122
047506
047440
83111

005013
0532122
04410)
247117
042826

060
(L1 ]

005013
040813
50118
e03018

01s
042514
95252)
042534
042824
006524

s
0432514
051104
047111
050139

([ L]

1S
$3182)
24750)
020114
0405320
042440
008015

951117
08150}

081412
947111
946522
030116
020108

951412
47111
0419508
042040
0214400

e4de12
920134
043814

ous

005012
02011)
943814

L

eese12
040507
051502
020118
951122
008012

o0s012
040807
08111
043534
Beesge

0080132
052392
0352116
053502
#44532
9511232
([T ]} ]

041412

p40%0)
900012

040524
020197
082104
081104
00004)

040824
s2010
02011)
044822

(1]

%1117
947503
042524

s4di0)
24750)
842524

0d6111
pa0114
9518314
047111
080139

(11

046111
0301134
030108
051122
005012

040818
02012}
9478522
020123
954524

51117 .

9247117

"RPO4 FORMATTTER PROGRAM®

MPATDS

Marous

NCYLTKS

NFCHPT)

MACY11 27(6357) 1J3eMAReTS 17151 PAGE 29

WASCIL

oASCIZ

ASCIEZ

ASCIZ

ASC12

ASCIZ

/8n0RST CASE/

€152<12><12>/STARTING FORMAT ON DRIVE o/

C152<12><12>/8TARTING CHECK ON DRIVE o/

/7000,00/<€155<12>

€152<12><12>/FORNAT COMPLETE/<C152<12>

€192<12><12>/CHECK COMPLETE/<15><12>

€152¢<13><12>/ILLEGAL BUBSYSTEM INTERRUPT/<152<122<12>

€15><12><12>/ILLEGAL DRIVE INTERRUPT/<15><122¢12>

€1952<12><12>/MA850US8 CONTROL BUS PARITY ERROR/€152<12><1>

€152€12><12>/CONTROL BUS PARITY ERROR/<15><12><12>




MAINDECe]1«DERPLeB

DERPLB,P1I

1567
1560
1569
1570
1571
1872
1573
1574
1578
1576
1877
1579
1579
1500
1561
1502
1503
15604
1585
1566
1597
1560
1569
1590
1991
1992
1993
1594
1595
1596
1597
1590
1599
1600
1601
1602
160}
1604
1609
1606
1607
1600
1609
16190
1611
1612
161)
1614
1615
1616
1617
1610
1619
1620

211200
211206
f11214
911232
011230

o112
011236
011244
011252
011260
011266
011274
211302

21130}
e11l310
811316
211334

011332
211340
011346
911354
011362
211370

011372
o11400
P11406

01141}
011430
011436

11434
011442
011450
011456
011464
211472
P11500
211506
011514
913522
211530
211536
211544
011892

011556
211564
011872
s11600

SUPPORT SUBROUTINES

2511234
051535
053111
047822

200

018
942824
020116
040440
253101
046103
253111

000

18
252111
041508
02479522

005015
020104
044822
251516
251108
000012

oese)8
042526
51147

s
953111
047822

o0%0193
02011)
020132
043816
842530
020119
051108
040520
047530
047147
04410)
947516
043122
Poedid

(Li12% ]
043826
043104
047522

046117
se04r
0201)1
906822

051012
51117
043824
043108
047822

Béie1
043440
#20648

042012
@si4as
053134
053040
043123
042810
041440
042833
044832)
0471118
041508
920124
051117
000052

042012
083440
[EE Y]
0065232

041040
251101
051108
005012

252101
047511
046817
947128
040514
951104
008012

51127
044i0)
51108
000012

040508
083440
082440
020109
006522

044522
2911232
680

951127
051109
000012

51511
047522
944531
030117
851117
042101
046819
005018
944524
020107
03011}
042520
042538

044522
0538316
CERREL]
000012

"RPO4 FORMATTTER PROGRAM®

MERGAY

MERSCS

MERT7

MACYL1S 27(657) 13=MARe?S 17151 PAGE 3¢

oASCIE

WASCIL

oASCIEZ

ASCIZ

JASCIZ

WASCIZ

C192<12><12>/ATTENTION FROM AN UNAVAILABLE DRIVE/€15><12><12>

€152<12><12>/WRITE CHECK ERROR/<15><12>

€132<12><12>/READ OR WRITE UNSAFE ERROR/<€15>¢12>

€19><12><12>/DRIVE ERROR/€15>¢<12>

€155<12><12>/WRITE ERROR/€15>€12>

€195><12><12>/pI8K ERROR TRYING TO PERFORM HEADER COMPARE/<€15><12>

/POSITIONING CHECK NOT PERFORMED/<15>¢<12>

€192<122<12>/0RIVE UNSAFE ERROR/€152>¢<1D>




MAINDEC=11«DERPLeB

DERPLB,P11)

1621
16232
162)
1634
1629
1626
1627
1629
1629
1630
1631
1632
1633
1634
1638
166
1637
1638
1639
1640
1641
1642
164)
1644
1645
1646
1647
1640
1649
1650
1681
1652
165)
1654
1655
1656
1687
1659
1699
1660
1661
1662
1663
1664
1665
1666
1667
1660
1669
1670
1671
1672
167)
1674

011606
011614
211622
P11630
211636
011644
011682

011656
211664
011672
011700
211706
211714

211716
011734
011732
11740
211746
911754

211762
011770

1M
211776

s12010
012016

f12040

012097
012064

012067
012074
012102

012104

SUPPORT SUBROUTINES

005019
251117
041101
051501
050040
#2011
006822

005019
046101
04112)
#5110
951108
000012

006415
953824
944524
030134
95212)
947129

251104
000

122
60846

942122
BEuBTE

042122
000078

951127
200078

81127
000078

esse1s

052412
943822
042514
041123
asiiel
#5118
000012

(L212Y
ve6aap
051838

952111
047523

83111

w4518

0271234

0271234

04712)

036114
Ll

0247507

041516
#5210)
046440
951838
282111
047822

0852101
031501}
050040
020131
006522

043117
030109
053817
05482)
LAE LY
000012
836508
03652)
051104
042122
042101
042127

008078
51124

0478234

042101
040824

042117

"RPO4 FORMATTTER PROGRAM®

MDRYV}
HASS
MRDADR}
MRDWRD}S
MMRTAD}
MWRTWO)

LE-1LE]
NHCYTK}

NBTORS

MACY11 27(637) 1)eMARe?S 17151 PAGL )}

WASCIZ

WASCIE

ASCIZ

WASCIZ

oABCIZ

€152<12><12>/UNCORRECTABLE MASSBUS PARITY ERROR/<15>¢<12>

€152<12><12>/FATAL MASSHBUS PARITY ERROR/<15><12>

€192€152<12>/80FTWARE TIMEOUT e SYISTEM HUNG/€132<12>

/DRIVES/

/RHASS /

/RD ,ADRe/

/RD ,WRDm/

/WRT ,ADn/

/WRT ,ND®/

/ Shay
/CYL, TRKs/

/8ECTORs/

€152<13>/BAD DATAS/

€152€12>/G00D DATAs/




-

L
o
L
o
e

MAINDECel1eDERPLeD

DERPLB,P1I

1675
1676
1677
1679
1679
1600
1681
1682
160)
1604
1605
1606
1697
1600
1609
1690
1691
1692
1693
1694
1698
1696
1697
1690
1699
1700
1701
1702
1703
1704
1708
1706
1707
1700
1709
1710
1711
1712
1713
1714
1715
1716
17117
1719
1719
1720
1721
1722
1723
1724
172%
1726
1727
1729

012121
012126

012132
012140

01214)
212150
012196
012164
012172
012200
012206
012214
912222

012226
012234
012242
0132250

012254
012262
012270
012276
013304

1230
912314
012323
212330

012332
013340
012346
913354
012362
212370
212376
013404
012412

912419
012422
212430
212436

012444
912452

012460

SUPPORT SUBROUTINES

s
030%0)

005015
036462

[C3%)
05150)
044122
020040
020061
081108
044122
028248
(L1121}

03018
wE2LEY
044518
006304

026440
0478324
020134
052120
BeLess

(41
847596
esp0de
000013

005018
052111
043816
117
47111
846532
051040
040518
045503

s
0443522
251516
951823

051012
0200075

044122
e

030012
[T LS
esisey
044122
@aCue
02006}
081108
044122
000012

047506
082040
B4e516
e0esi2

#31440
030122
041501
041104

Bob

®35242
047841
043440
042040
020107
083101
043108
020124

sye

051012
051508
961628
852366

043820
LFEEY Y

([ 2111}}

044122
020040
020062
051304
044122
020040
CHI LY
#8110%

046922
083108
042824

peises
047836
042500
Dazs14

#5151
044816
081122
051128
047506
Bibias
051147
040520

052108
#h244e
042350)
000114

020040

“RPO4 FORNATTTER PROGRANM®

MRHEC1S

MREFMNT)

MBDFNT}

MEXPEDS

MACYI1 27(657) 13eMARe?S 17151 PAGE )2

WASCIZ

ABCILZ

€15><13>/RNEC i/
€192<€12>/RHEC2/

<192<123>/ RNCS) RNCS2 RHDS) RHER] RHERZ RHERD/€1952<12>

€192<12>/VORMAT TERMINATED/<155<12>

/ = SECTOR NOT ACCEPTABLE/<15><1D>

C€192<122<123>/REFORNAT PACK/<C152<12>

€192€125<12>/P0SITIONING ERROR DURING FORMAT = REFORMAT PACKR/

€152<12>/RETRIES UNBSUCCESSFUL/

/EXPECTED = /

/READ 5 /-

KA




MAINDECe11eDERPLeD

DERPLE,P1)

1729
1730
1M
1732
1733
1734
1735
1736
1M
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1787
1780
1759
1760
1761
1762
176)
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1M
1779
1779
1700
1701
1782

012466

012474
012%02
912510
913516
212524
012532

012540
013542
012544
213546
013550
013582
012554
912556
013560
012962
012564
013566
013579
012872
012874
213876
012600
vi2602
012604
012606
P13610

012622
912634

SUPPORT BUBROUTINES

020040

005018
933524
042810
041440
0438522
”$1117

012540

esanee
000009
evasae
(L1111
013¢432

051412
081101
#4310
046817
043440
008018

043117
030108
51108
040520
081122

000

*RPO4 FORMATTTER PROGRAMN®

MACY11 27(e87)

13eMARS?S 17951 PAGE 3)

MHDCMPY ,ASCIZ <152<12><12>/80FTWARE HEADER COMPARE LRROR/<C1$><12>

JLISTED BELOW ARE LOCATIONS CONTAINING
JPARANETERS USED BY THNE FORMAT OPERATION

USELs
S0rsw;
MODE;
ECYLs
sCYLy
ETRK)
STRK)
TTRKS:
TTRKSC
TRECNT
PEEL)
PATAy
Faiby
SEND
RETRY:
SAVSECS
SAVNC
(o]

(1 [d]
NEDERR}
SECao

LOCTRK}
LOCCYL;
WULCNTy

RBUM:

CPTR)s
CPTR2)
CPIRY)
CPTR;

®
Bl

°
&
@&

JCONTAINSG # OF UNIT BELECTED

pCONTENTS ARE FOR SOFTWARE DECISIONS
JPFORMAT & VERIFY’ OR "CHECK® MODE INDICATOR
JENDING CILINDER

ISTARTING CYLINDER

JENDING TRACK

§OTARTING TRACK

JTOTAL ¢ OF TRACKS TO BE FORMATTED

§TOTAL ¢ OF TRACKS COUNTER

JCOUNTS TRKS FROM p=10 PER CYL

pCONTAINSG PATTERN BELECTED

JPATTERN TO BE WRITTEN ON DISK

101770

pUTILITY STORAGE

IMAINTAING ¢ OF RETRIES MADE

JCONTAINS LAST BAD SECTOR ON FORMAT
JCONTALING nC FOR REMAINING SECTORS ON ERROR
920 OR 23 SECTOR TRACK BIZE (IN WORDS)

132°8 CONPLEMENT OF *wC’

pPOSITIONING ERROR DURING FORMAT INDICATOR
130 OR 22 SECTOR MODE INDICATOR

190 & 20 BECTOR MODE

71°8 = 22 SECTOR mODE

JNAKINUN SECTOR ADDRESS (FOR EITHER 20 OR 22 SECTOR
gTORMAT)

§TENP STORAGE FOR TRACK CONVERSION FOR TYPEOUT
JTENP STORAGE FOR CYL CONVERSION FOR TYPEOUT
INULL (FILLER) CHARACTER COUNT FOR TYPEOUTS

§THIS LOCATION CONTAINS CYL ADRS ON MEADER CK
ITHIS LOCATION CONTAINS TRKSEC ADRS ON HEADER CK

JILEAVE SPACE FOR LEADING ZEROS

)TTY INPUT BUFFER
JMOVE POINTER TO END OF BUFFER

GRS B R g ks ol
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DERPLB,P}) SUPPORT BUBROUTINES

1763 012642 000000 SAVREGS @ JRHC 81
1704 012644 00000 @ § RHWC
1705 012646 000000 @ JRHBA
1706 012650 099000 @ § RHDA
® 1707 912652 000000 2 JRHCS2
1788 912654 000000 @ JRHDS1
1709 012656 000000 M JRHERS
L 1790 012660 000000 ) JRHAS
1791 912662 000000 9 § RHLA
1792 912664 000000 9 J RHDB
« 1793 912666 000000 9 JRHNR
17964 912670 000000 M JRHNDT
1795 912672 000000 0 JRHSN
® 1796 912674 000000 9 § RHOF
1797 012676 900009 M JRHCA
1790 912700 000000 M J RHCC
® 1799 912702 000000 ° JRHER2
1800 012706 000000 M JRHERD
1001 912706 000000 9 JRHECY
@ 1002 912710 000000 @ JRHEC2
1803
1004
® 1005
1006 912712 200 FHTOPB) ,BYTE @ JORIVE WUMBER
° 1807 012713 290 JBITE @ JOFFSET VALUE OR FNT22,ECI, AND HCI
1000 912734 200 MYIE 9 §COMMAND
‘ 1809 012718 090 JBOYIE 9 JPSEL AND A37 AND A6
® 1010 912716 000000 JHORD @ JWORD COUNT (NEG)
1811 912720 000908 JWORD @ JBUFFER ADDRESS
1812 912722 000 JLBITE  # JSECTOR ADDRESS
° 1813 912723 200 NYE 9 §TRACK ADDRESS
1814 912724 000000 JWORD @ JCYLINDER ADDRESS
1815 912726 000000 JHORD @ JERROR TABLE POINTER
° 1816 212730 000000 JWORD @ §STATUS=ERROR INDICATOR
1017 }8IT 18 ® 33 ERROR OCCURED
18189 }8IT 07 ® 31 DONE
° 1819 JBIT 14%10 AND BIT 06=0)
n:;o JINDICATE TYPE OF ERROR
1021
1022
® 1023
1024
1025
® 1026
1027 :
P :::: +8BTTL RN31/RPS4 DRIVER (REV, 0,9)
1030 JOCOPYRIGHT (C) 1974
° 1831 JoDIGITAL EQUIPMENT CORP,
1032 JOMAYNARD, MA 91754
1033 JSAUTHOR) JIM LACEY
1004
® 1638
1036 JeSTORAGE FOR RHDS1, RHER1, RHER3, AND RNERD ON AN ERROR *2° OR *3°
«
c .
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RH11/RPO4 DRIVER (REV, 2,9)

MAINDEC=11«DERPLeR
DERPLB,P11
1837
1838
1239
1840
1841
1842 ¢©12732 oo00000
1643 9012734 0200200
1844 912736 000000
1645 012742 Q00000
1846
1847
1848
1849
1850
1851
1852 012742 LU
1853 912743 ove
1854 012744 oe0
1855 912748 o9
1856 @12746 ooe
1857 012747 200
1858 912759 200
18%9 ©12751 000
18060
1861
1862
1863
1864
1865
1866 912752 eoe
1867 ©1279) o000
1860 012754 o000
1869 ¢1275% ooe
1878 012756 [T ]]
1871 9012797 od0
1872 912760 00
1873 9212761 990
1874
1875
1876
1877
1878
1879 912762 000000
1860 012764 000000
1861 912766 000000
1862 012770 o00000
1883 012772 oe000de
18804 Q12774 o0d0d0
1885 912776 o00d0e
1066 ©13000 0d00000
1887
1868
1809
1690

J*RPERRS & RHDSI

J*RPEFRS+2 = RHERIQ

JORPERRSed & RHER2

J*RPLRKS+¢6 8 RHEK)
RPEFRSS ,WORD ¢

¢ "ORD v

o WORD )

e ORD @

JOTABLE OF DRIVE ACTIVE INDICATORS (DRVACT=R »YTES)
J*DRVACTs? IMPLIES DRIVE IS IDLE
P*DRVACT>? IMPLIES DRIVE IS ACTIVE wiTh A COMMAND
J*DRVACT<? IMPLIES DRIVE IS ACTIVE »ITH AN EKKOR RECOVERY OPERATION

DRVACT: ,BYTE e JIDRIVE @
+BYTL e JDRIVE 1
+BYTE "] JDRIVE 2
+BYTE ) JDRIVE 3
+BYTE ") JORIVE 4
+BYTE ] jDRIVE §
+BYTE @ $ORIVE 6
BYTE @ JIDRIVE 7

J*TABLE OF DRIVE STATUS INDICATORS (DRVSTAs® BYTES)
J*DRVSTA=® INPLIES DRIVE IS OFFLINE
J*DRVSTA>® IMPLIES DRIVE I3 ONLIME
J*DRVSTACP? IMPLIES DRIVE 18 UNSAFE OR NOMNEXISTENT

DRVSTAR ,BYTE @ JORIVE @
JBYITE @ JORIVE |
MITE @ JORIVE 2
BYITE @ SORIVE 3
JBYTE @ JORIVE 4
JOYTE @ JORIVE §
JMITE @ JDRIVE 6
JBYTE @ JORIVE 7

J*TABLE OF DRIVE TYPES (DRVTYP=S wCRDS)
PSDRVTYP WILL CONTAIN THE DRIVE TYPL OF ALL ONLINE, OFFLIMNE, AMD
J*UNSAFE DRIVES, IF A DRIVE 185 NONEXISTEMNT DRVTYP WwILL BE ZERO,

DRVTYP: ,WORD # JIORIVE @
JWORD @ JIDRIVE |
JHORD @ JORIVE 2
JWORD @ JORIVE 3
JWORD @ JIORIVE 4
JWORD @ JORIVE §
JWORD @ JORIVE 6
JWORD @ JORIVE 7

JOTRANSFER WAIT FLAG (TRNSWTS1 WORD)
JOTHIS 18 A ONE WORD QUEUE, IT wILL CONTAIN THE ADDRESS OF
Je"0PB" OF THE 1/0 OPERATION,
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1891
1892
109)
1094
1095
1096
1097
1898
1899
1900
1901
1902
1903
1904
1905
1906
197
19080
1909
1910
1911
1912
191)
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1928
1926
1927
1920
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944

s et e R i A A M e e S A o i e R e e i — S -

"RPO4 FORMATTTER PROGRAM® MACY11 27(657) 13eMARe7S 17151 PAGL Je

RH11/RPO4 DRIVER (REV, 0,9)

e1)ee7

e1je10
#1j)e011
#1)012
o1)01)
e1)e14é
e13e1s
o13016
013017

013020
013021
013022
213023
013024
913028
913026
913027

TRNSWT) ,WORD @

JOSEARCH WAIT KEYS (SRCHwT=] wORD)
$*THIS I8 A ONE wORD QUEUE THAT wiILL CONTAIN A KEY FOR EACH OF
pJ*THE DRIVES THAT ARE PERFORMING A SEARCH COMMAND FOR THE 1/0
JOREQUEST THAT I8 AT THE TOP OF THEIR REQUEST QUEUE,
p*EACH DRIVE IS8 ASSIGNED ONE BIT, STARTING AT BITPe FOR DRIVE 0,

SRCHWT) ,WORD [J

JERPO4 DRIVER ACTIVE FLAG (ACTDRVs§ BYTE)
J®ACTDRVe® IMPLIES DRIVER 18 INACTIVE
JeACTORV>® INPLIES DRIVER 18 ACTIVE

ACTODRY) ,BYTE O

J®SOFTWARE TIMNER ROUTINE ACTIVE FLAG (ACTSTRes)l BYTE)
JSACTSTRe® INPLIES SOFTWARE TIMER ROUTINE IS INACTIVE
)*ACTSTR>® INPLIES SOFTWARE TIMER ROUTINE IS ACTIVE

ACTSTR: ,BYTE ¢

J®UNLOAD FLAG (ULDFLGe® BYTES)
JSULDFLGe® INPLIES NO UNLOAD COMMAND
JOULDFLG>® IMPLIES UNLOAD COMMAND IN PROGRESS
JOULDFLGS<® INPLIES UNLOAD COMMAND IN WAIT QUEUE

ULDFLGY ,BYTE ¢ JORIVE @
BITE 0 JORIVE |
MOYTE 9 JDRIVE 2
OYTE 9 JORIVE )
JBYTE @ JIDRIVE 4
BYTE @ JORIVE §
HITE 9 JDRIVE 6
BYTE 0 JORIVE 7

JSLOOK ANEAD COUNT (LACNT®® BYTES)
JOLACNT WILL INDICATE THE NUMBER OF LOOK ANEADS PERFORMED

LACNT: ,BYTE o JIORIVE @
BYITE @ JORIVE 1§
SYIE @ JORIVE 2
JOYTE 9 JORIVE )
MYTE 9 JORIVE 4
BYTE @ JORIVE §
OYTE 0 JORIVE 6
BITE 9 JORIVE 7

§#SAVE REGISTERS FLAG (SAVEFG @1 WORD)
JOSAVEFG <9 INPLIES SAVE THE RH11/RPO4 REGISTERS WHEN THE
JSOPERATION IS COMPLETED AS PER (DPBe1d),
JOSAVEFGeg INPLICS SAVE THE RH]1/RPP4 REGISTERS, AS PER
Jo(DPBe14), AFTER AN ERROR,
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DERPLB,P11 RHI1/RPO4 DRIVER (REV, 0,9)
1943
1946 013030 o00000 SAVEFGs ,WORD @
1947
1949 )OSEEK FLAG (SEEKFGs)] wORD)
1949 JOSEEKFGe® IMPLIES WHEN THE DISK ADDRESS ISN’T IN THE wINUOW
1950 JOFOR A DATA TRANSFER SBTART A SEARCH COMMAND
1951 JOSELKFG<® IMPLIES DATA TRANSFER »1LL 0O IWMPLIED SEEKS,
1982 J*DISREGARD THE wWINDOW
195)
1954 013032 o000 SEEKFG: ,WORD @
1959%
1956 )STINEQUT TABLE (TINMER=S WORDS)
1957 JOTHIS TABLE CONTAINS THE TIME ALLOWED FOR AN OPLRATION
1958
1959 013034 1777TMY TINER) ,WORD =f JORIVE @
1960 013036 177TTMY «WORD =) JDRIVE 1}
1961 013040 3177TTM oWORD ») JORIVE 2
1962 013042 17MMM eWORD =} JORIVE )
1963 213044 177MMY oWORD =} JORIVE 4
1964 013046 17T7ITTY oWORD = JDRIVE §
1965 013050 177MM +WORD =} JORIVE 6
1966 @13052 17MMM oWORD o) JORIVE 7
1967
1960 PODATA TRANSFER UNDERWAY INDICATOR (DTUws] wORD)
1969 PeDTUWEO IMPLIES NO DATA TRANSFER UNDERWAY
1970 1*DTUWNSeN (WHERE Ns@ TO 7) IMPLIES OATA TRANSFER UNDERWAY ON DRIVE w
1971
1972 e@13e%4¢ 177MM DTUWS sWORD =}
1973
1974 JOATTENTION BITS TABLE (ATABITS® BYTES)
1975 $*THIS TABLE CONTAINS THE CORRESPONDING BIT TO EACH Dll'll
1976 JOATTENTION BIT
197
19780 013056 00! ATABITS ,BYTE | JORIVE @
1979 01)e%7 ed2 o8YTE 2 JORIVE |
1980 013060 294 JB8YTE 4 JORIVE 2
1981 @1)061 010 BYTE 10 JORIVE )
1982 013062 020 oBXTE 20 JIORIVE 4
1963 e1)e6)d 040 +BYTE 40 JORIVE §
1964 213064 100 BYTE 100 JORIVE ¢
1965 @1)065 290 oBYTE 200 JORIVE 7
1906
1987 JORPO4 TO RH11 "MASS CONTROL BUS PARITY ERRORS" (MCPE) ALLOWED BEFORE
l’l: JoCALLING IT FATAL (MCPEMXsi WORD)
196
199¢ @13066 00000) NCPENX: ,WORD )
1991
1992 JOSTORAGE FOR RPADR (THE FIRST ADDRESS (776702) OF THE RHIL/RPO4),
1993 J*RPVEC (THE VECTOR ADDRESS (254)), AND RPVEC+2 (THE BR LEVEL (85)),
1994 213070 176700 RPADR: ,WORD 176700
1995 013072 000254 900240 RPVECS LWORD 254,5¢)2,
1996
1997 JOMAXINUN NUMBER OF LOOK AHEADS ALLOWED 15 4 (MXLACT®1 WORD)
1998 013076 000004 MXLACT: ,NORD ¢




¢
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DERPLB,PII RH11/RPO4 DRIVER (REV, 0,9)
1999 J®MAXINUM DELTA DELAY IS 8 SECTORS (MXOLTAs) #ORD) C
2000 013100 oe01000 MXDLTAS ,WORD 8,064,
2001 JeMINIMUM DELTA DELAY 1§ 2 SECTORS (MNDLTAs1 #ORD)
2002 013102 000200 MNDLTAs ,WORD 2064, q
200) JOMAXIMNUN SEARCH FOR 1/0 WINDOW IS S SECTORS (MXwNDws] “ORD)
2004 013104 oQ0000S MXNNDWS ,NORD 8
2005 C
;oo: JSDEFINITIONS OF THE RW11/RPP4 ADDRESS INDEXES
20
2000 000000 RHCS1e9 JCONTROL AND STATUS REGISTER #1 (DRIVE REG, ¢9) [ |
2009 000002 RHWCe2 JWORD COUNT REGISTER (NOT A DRIVE REG)
2010 000004 RHBAs¢ JUNIBUS ADDRESS REGISTER (NOT A DRIVE REG)
2011 000006 RHDAm® JOLSIRED SECTOR/TRACK ADDRESS REGISTER (DRIVE REG, #3) q
2012 seo0l0 RHCS2m10 JICONTROL AND STATUS REGISTER 02 (NOT A DRIVE REG)
2013 000012 RHDS1812 JIORIVE STATUS REGISTER (DRIVE REG #31)
2014 000014 RHER3®§ 4 JERROR REGISTER #3) (DRIVE REG, #2) q
2015 000036 RHAS=16 JATTENTION SUMMARY PSEUDO REGISTER (ORIVE REG, 04)
2016 000020 RNLAS20 JLOOK AMEAD REGISTER (DRIVE REG, @7)
2017 000022 RHDB®22 sOATA BUFFER REGISTER (NOT A DRIVE REG,) ¢
2018 000024 RHMRE24 IMAINTAINABILITY REGISTER (DRIVE REG, 9))
2019 000026 RNDT®26 JORIVE TYPE REGISTER (DRIVE REG, 96)
2020 200030 RHgN=3P JSERIAL NUMBER REGISTER (DRIVE REG, 10) [
2021 00002 RNOF=)2 JOFFSET REGISTER (DRIVE REG, 11)
2022 000034 RMCAs34 JOESIRED CYLINDER AODRESS REGISTER (DRIVE REG, 13)
2023 000036 RHCCu36 ICURRENT CYXLINDER AODRESS REGISTER (ORIVE REG, 1)) [ |
2024 000040 RHERZe40 JERROR REGISTER 902 (DRIVE REG, 14) '
2025 000042 RHER}®42 JERROR REGISTER ¢3 (DRIVE REG, 15)
2026 000044 RHECi=d4 JECC POSITION REGISTER (DRIVE REG, 16) q
;ozz 000046 RHEC2m46 JECC PATTERN REGISTER (DRIVE REG, 17)
02
2029 JORHLI1/RPO4 DRIVER INIT, CODE q
2030 J®THIS ROUTINE WILL DETERMINE WHICH RPU4 ORIVES ARE
2031 JeAVAILABLE FOR TESTING AND SET THE DRVSTA INDICATOR
2032 9*TO THE PROPER STATE FOR EACH DRIVE, q
203) P*NOTE) THIS ROUTINE CALLS DRVINT
2034 []
2035 1*CALL q
2036 ’
a3 e J8R PC,RPINIT
2039 yE RETURN ¢
2039 ’
2040 0213106 013746 177776 RPINITS WOV 0P8, =(8P) ISAVE PROCESSOR STATUS
2041 9013112 013737 e01d074 177776 nov RPVECe2,00P8 JSET PROCESSOR STATUS TO RM§i/RPO4 LEVEL ¢
2042 013120 004037 020236 JSR RO, SBAVR1S 160 SAVE RieRS
2043 013124 004737 017774 JSR PC,CLRQUE PCLEAR ALL REQUEST QuUEUES
2044 9013130 012701 012702 MoV ORPERRS, RY IPIRST ADDRESS TO BE CLEARED q
2045 013134 01272 01)0)2 nov #8EEKFG,R2 JLAST ADDRESS TO BE CLEARED :
2046 213140 005021 i CLR (Ry)e JICLEAR
2047 213142 020102 Cup Ri,R2 JARE »E DONE? 4
2040 213144 101778 aLos Lé PORANCH IF NO
2049 013146 012702 013084 MOV DTUW,R2 ILAST ADDRESS
2050 0131852 012721 MMM 1] MOV 0e1,(R1)e JINITIALIZE ¢
2051 013156 0320102 cup Ri,R2 100NE?
2052 013160 101774 BLOS F J1LOOP IF NO
¢
7{ ¢
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205%)
2054
2055
2056
20%7
2058
2059
2060
2061
2062
206)
2064
2065
2066
2067
2068
2069
a07e
2071
2072
2073
2074
2075
2076
207
2078
2079
2080
2081
2002
208)
2004
2005
2006
08?7
2000
2009
ae9e
2091
2092
209)
2094
2095
2096
2097
2098
2099
2100
2101
2102
210}
2104
21095
2106

e13162
213164
e13170
213176
013202
013204
913200
013212
213214
013230
013224
213230
213234
013240
013242
013246

013250
013254
013260
913262
213264
013272
213276
213304
o13312
213314
913320
213322
013326
213330
213332
913334
013340
013344
013346
013382
013354
213360
213364
213366

"RPO4 FORMATTTER PROGRAM®

RH11/RPO4 DRIVER (REV, @,9)

ses001
213704
012764
004037
000417
eesaey
042701
W13
213703
212723
21371}
2040)?
0126)7
0020
105061
000756

0407
010164
21010)
9630)
112764
005063
11am
032764
00140)
04T
0900462
0040)7
000036
213470
012608
01056}
022708
00140)
022708
00104)
212746
00407
000000
213470

01307
s00e40
9132%0

177770
013072
015260
013074
020256
17777%

013782

17777
012762
111
010000
1740

017036

012762
Wave2e

0001214
017174

012782

177564
o00nle

n
L1

™

JeDRIVE

'
DRYINT:

i6

MACY11 27(657)

CLF
MOY
MOV
JSR
BR
INC
BIC
BNE
nov
nov
nov
JBR
MoV
RTS
CLRB
BR

0BITeS,RHCS2(RY)

R2,ORVINT

RPVEC,R)
$ISR,(R3)e
RPVEC*2,(R})
RO,GETR1S
(SP)e,00p8

PC
DRVSTA(R}Y)
L1

INIT, ROUTINE
§JOTHIS ROUTINE DETERMINES IF A DRIVE EXIST AND IF 1T 13

JeAN RPO4, IF IT 18, A "READeIN PRESET"™ 18 1SSUED AND FNT22
918 SET TO A "1", THEN MOL, DPR, DRY, AND VV ARE CHECKED 710
J*INSURE THEY ARE ALL ON A "31*  AND DEPENDING ON THEIR STATE,
J*DRVSTA 15 SET TO THE PROPER CONDITION,

MOV
MOV
JER
RETURN}
RETURN]Z

JBR
MoV
MoV
ABL
nove
CLR
nove
BIT
BEQ
JSR
bR
J8R
RHOT
kR
MoV
MOY
Cup
BEQ
Cup
BNE
MoV
JSR
RHCS8}
7

SDRVNUMN, R}
RPADR, R4
RO,DRVINT

RO,BAVRLS
R1,RHCB3(R4)
Ri,R)

R)

=1 ,DRVSTA(R]Y)
PRYTYP(R))
$111,PRPADR

13=MAR®?S 17151 PAGE 39

JIDRIVE NUMBER WILL BE IN R}

JFIRST ADDRESS OF RN11/RPO4
JMASSBUS INIT,

3GO INIT, A DRIVE

JMOVE TO THE NEXT DRIVE

JDON’T LET THE DRIVE NUMBER GET Tu BlG
JBRANCH IF MORE DRIVES 10 INIT,

JSETUP THE RH11/RPP4 VECTOR

JRESTORE R)=RS

JRESTORE THE PROCESSOR STATUS
IBYE=BYE

JSET THE DRIVE STATUS TO OFFLINE
160 DO THE NEXT DRIVE

JORIVE NUMBER TO R}

JUNIBUS ADDRESS OF RH1})/RPP4 (RHCS}))
JCALLED BY A JSR

JERROR OCCURRED (PARITY)

JNORMAL RETURN

ISAVE RieRS

JSELECT A DRIVE

JCOPY THE DRIVE NUMBER INTO

JR3 AND POSITION IT FOR TABLE INDEXING
JSTART DRIVE STATUS AS NONEXISTEMNT
JCLEAR THE DRIVE TYPE INDICATOR

$00 A "DRIVE CLEAR® COMMAND

BIT12,RHCE2(R4) NONEXISTENT DRIVE?

RO, RO, RP

(8P)e,RS

RS, DRVIYP(R))
020020,RS

i%

024020,RS

S

0121.~(8P)
RO, WRT ,RP

INQe=eBRANCH

$GO SET "IE" WITHOUT A "TRE"
JLEAVE THIS ROUTINE

JREAD THE DRIVE TYPE REG,

JERROR RETURN ADDRESS

JPUT DRIVE TYPE IN RS
JSAVE THE DRIVE TYPE

118 IT A SINGLE PORT RPo4?
JBRANCH 1F YES

1156 1T A OUAL PORT RP24?
JBRANCH IF NO

$J00 A "READ=IN PRESET"
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DERPLB,P1Y RH11/RPO4 DRIVER (REV, 0,9) :
2107 013370 012746 010000 MOV IBITI2,(SP) JSET FMT228) ¢
2100 013374 0904037 917174 JSR R@, wRT  RP
2109 013400 9000)2 : RHOF
2110 013402 910470 7 q
2111 913404 004037 017036 JSR RO, RD,RP JREAD RMDS}
2112 013410 000012 RHDS}
2113 013412 013470 7 q
2114 213414 012608 MOV (SP)¢,RS JAND SAVE IT IN RS
2115 913416 j00031 BPL &5 JBRANCH 1F ATAmp
2116 013420 116164 01)056 00016 nove ATABIT(RY ) RHAS(R4) )CLEAR ATTENTION BIT q
2117 913426 004037 017006 J8R ROy RD ,RP JFIND OUT whY ATAsy
2118 213432 000014 RHER}
2119 013434 913470 18 q
2120 013436 906126 ROL (8P)e $18 IT UNSAFE?
2121 013440 100412 (T} 68 IBRANCH LF YES
2122 913442 0035108 (1Y} COM Ry JCHECK MOL, DPR, DRY, AND VV q
2123 013444 942708 167OTY 8IC 0°C<BITI2IBITOOIBITRTIBITO6D,RS
2124 013450 01004 BHE ss JORANCH 1F MOL, DPR, DRY, OR VV 185 CLEAR
2125 013452 1132761 000003 012752 ROVY $1,DRVSTACRL) JSET DRIVE STATUS TO ONLINE q
2126 013460 009402 ER 63
2127 913462 108061 012752 889 CLRD DRVSTA(RY) JIDRIVE STATUS ® OFFLINE
2128 913466 008720 (1Y) {3 (RO)e J8TEP OVER THE ERROR RETURN q
2129 013470 004037 9320356 708 JBR RP,GETR1S JRLSTORE RjeRS
;1:0 013474 000200 RTS RO JRETURN q

131
;1:; JOREQUEST PRE«PROCESSOReHANDLES SUBSYSTEM REQUEST
1 ’

2134 pe*CALL (|
2135 (]
2136 X3 JSR RO, PORPOG JCALL THE RPO®4 DRIVER
211 T PNTADR sADDRESS OF POINTER OF DRIVES PARAMETER BLOCK q
2138 X3 RETURNY JRETURN HERE IF QUEUVE 18 ruLlL
2139 e RETURN2 JRETURN HERE IF REQUEST 18 IN QUEUE OR THERE
2140 118 AN ERROR CONDIYION 1
2141
2142 013476 913746 177776 RPO4: MOV PIPS, = (BP) ISAVE THE CALLING BTATUS
2140 013502 913737 01)074 17777 MoV RPVECe32,00P8 JDON®T ALLOW ANY RPO4 INTERRUPTS q
2144 013510 112737 000001 01)006 MOVE 91,ACTDRY ISET "ACTIVE DRIVER®" FLAG
2145 913516 904017 0202)6 JER RO, BAVRYS JSAVE RieRS
2146 013522 012002 (] (RO)e,R2 JPICKUP THE DRIVE PARAMETER BLOCK POINTER 1
2147 013524 005062 000016 CLR 16(R2) JCLEAR THE STATUS/ERROR INDICATOR
2148 213530 111201 MOVD (R2),R} $PICKUP THE DRIVE NUMBER
2149 913532 1039761 012792 578 DRVSTA(RY) $JCHECK DRIVES STATUS {
2150 9013836 00017 (144 10 JBRANCH IF ONLINE
2151 013540 108763 01)010 1870 ULDPLG(RY) JUNLOAD COMMAND IN QUEUE?
2152 013544 01034 INE 3 JBRANCH Ir YES q
2153 013546 013704 01)07 nov RPADR, R4 JUNIBUS ADDRESS OF RNCS%
2154 013552 004037 011200 JSR RO,ORVINT GO INIT, THE DRIVE
2155 913556 000442 BR &% JERROR RETURN f
2156 913560 108761 9123782 7870 DRVSTA(RY) ;18 DRIVE STATUS ONLINE?
2157 913564 0P0)0ed 3GT 18 IBRANCH IF YES
2150 013566 0852762 140000 000016 Bis OBITISIBITIA,16(R2) JERROR=DRIVE IS OFFLINE OR NONEXISTENT ¢
2159 913874 00042) (1] &1 1GO0 T0 EXIT
2160 913576 904007 020078 188 JSR RO, DRVQUE JPUT THIS REQUEST IN QUEUE

w5




——
MAINDECe11eDERPLeB *RPO4 FORMATTTER PROGRAM®  MACY11 27(657) 13eMARe?S 17151 PAGE 41
DERPLB,P11 RHI1/RPO4 DRIVER (REV, 9,9)
2161 P13602 000428 BF 58 JOUEUVE 1§ FuULL
2162 913604 122763 000103 000002 Cups 0103,2(R2) 718 THIS REG, FOR AN UNLOAD?
2163 913612 00100) BNE 28 J8R IF O
2164 210634 1123761 177777 eideie nOVE #=1,ULDFLG(R]) JSET THE "UNLOAD IN QUEUE® FLAG
2165 ©13622 108761 012742 a0 78T DRVACT(R}) ;IS THIS DRIVE ACTIVE?
2166 013626 001006 BNE “t JBR 1S YLS
2167 913630 004737 013672 JSR PC,OPT JCALL THE OPTIMIZER
2168 913634 000403 BR 4
2169 913636 952762 120000 000016 381 B1s *BITISIBITII, 16(R2) JSET THE "UNLOAD IN QUEUE® LRROR FLAG
2170 913644 908720 Y 181 (RO)+
2171 213646 004037 020256 5814 J8R RO,GETR1S JRESTORE RjeRS
2172 913652 105037 013006 CLRS ACTORY JCLEAR *"ACTIVE DRIVER® FLAG
2173 213656 012637 17777 "Y' (SP)e, P8P8 JRETURN *P8* TO USER LEVEL
2174 913662 000200 RTS RD JRETURN TO CALLER
2175 213664 004737 014674 (1) JSR PC,CL1Y $GO HANDLE THE PARITY ERROR
:n: 213670 000768 bR .
217
2170 JeOPTINIZER=CALLED FOR A PARTICULAR DRIVE
2179 5
2180 JoCALL
218681 e MOV PDRVNUM,RY JORIVE NUMBER TO R}
2102 e JSR PC,OPT ISETUP A COMMAND
2183 ’
2104 013672 004037 020236 oPTS JSR RO, SAVR1S JSAVE RieRS
2105 913676 0313746 377776 MOV ePS, = (8P) ISAVE PROC, STATUS
2106 913702 146137 013056 013004 BICH ATABIT(R]),SRCHNT JCLEAR *"SEARCH wAIT® KEY
2107 913710 904737 920152 JSR PC,GETREQ JGET "DPB® POINTER OF REQUEST
21600 013714 905702 18T 'Y 718 THERE A REQUEST IN QUEVE?
2109 913716 001444 sLo o8 JNOe=BRANCH TO EXIT
2190 913720 108761 012782 7870 DRVSTA(RY) 718 DRIVE ONLINE?
2191 913724 0901006 8GT 1) JYESe=BRANCH
[ 2192 013726 004737 020174 JSR PC, POPQUE }NOeeRENOVE REQUEST FROM QUEUE
2193 913732 052762 140000 000016 Bis eBITISIBITI4,16(R2) JSET ERROR BIT OF STATUS/ERROR INDICATOR
2194 013740 000426 BR %4 IBRANCH 70 EXIT
L 2195 913742 122762 000150 000002 18) ) #150,2(R2) 718 THE REQUEST FOR 1/07
2196 913750 90240) LT r i JYES==BRANCH
2197 913752 904737 914282 JSR PC,C14 JCALL TME COMMAND INITIATOR
< 2196 013756 900417 Be 5% JBRANCH TO EXIT
2199 213760 905737 013054 288 87 DTUN JDATA TRANSFER UNDERWAY?
2200 913764 002042 BGE 41 JYES*=GO START A SEARCH
® 2221 013766 908737 013032 781 SELKFG 300 IMPLIED SEEKS?
2202 913772 190404 (25 3 1 YESeesBRANCH
2203 9113774 904037 015122 JSR RO, LA INOe=DO LOOK ANEAD
@ 2204 014000 000406 BR £ JRETURN HERE ON A PARITY ERROR
2205 014002 00040) B T 160 START A SEARCH
2206 014004 004737 914036 28 JSR PC.CIY JSTART A DATA TRANSFER
< 2207 014010 900402 WA 5
2208 914012 004737 014144 1Y) J8R PC,CI1) JSTARY A SEARCH
2209 214016 012637 17777 584 "Y' (SP)e,00P8 JRESTORE PROC, STATUS
i 2210 914022 004037 020256 JBR RO,GETRIS JRESTORE RieRs
2211 014026 9002097 RTS PC
2212 014030 004737 017430 YY) JSR PC,SET,IE §SET "IE® WITHOUT A "TRE®
(3 ;;:: 214034 000770 bR 85 JEXIT THE ROUTINE
1
®

™




MACY11 27(857)

SDRVNUM, RY
s0PB,R2

1 JeMARSTS 173151

PAGE 42

JORIVE NUMBER
JADDRESS OF OPB

PC,CI? CI?s CI11,C1), OR Cl4

PC+POPQUE JREMOVE REQUEST FROM "DRIVES wAIT®" QUEVE
R2, TRNSNT JPUT REQ, IN TRANSFER MAIT QUEUL
R2,R) JOPS ADDRESS TO R)
RPADR, R¢ JRHCS1 ADDRESS
R1:,RHCS2(RY) JSELECT DRIVE .
ITT1}] JDESIRED wWORD COUNT
2. R JRHWC ADDRESS
(RI)e,(R4)e JLOAD wORD COUNT
(R3)e,(R4)e sLOAD BUFFER ADDRLSS
(R3)e,=(8P) JLOAD SECTOR AND TRACK
RO, WRT AP JCALL THE LOAD(WRITE) ROUTINE
s INDEX OF REGISTER TO LOAD
JERROR RETURN ADDRESS
(R))e,=(BP) JLOAD CYLINDER ADORESS
..0"'.‘.
2(R2),=(8P) JLOAD "COMMAND®GO®, "AJT76AL6", AND *"PSEL®
RO, WRT RP
:n.otuu JSET "DATA TRANSFER UNDERNAY®
1§
RPADR, R4 JRNCS1 ADORESS
R1.RHCS2(RG) JISELECT DRIVE
12(R2),=(8P) JOESIRED CYLINDER ADDRESS
”0 ..'..’
10(R2), ) sPICKUP SECTOR ADDRESS
NXWNDW,R) JBACKUP BY MAX, SEARCH FOR 1/0 wiINDOW
10
022,,R)
RY,=(8P) JCOMBINE THE ADJUSTED SECTOR WITHM
11CR2),1(BP) JTHE DESIRED TRACK
RO, WRT RP sLOAD DESIRED TRACK & SECTOR
0131,=(8P) §ISTART A SEARCH
.'0 ..'..'
ATABIT(R]),SRCHNT ISET "SEARCH wAIT" KEY

MAINDECe1 1«DERPLe® *"RPO4 FORMATTTER PROGRAN®

DERPLE,P1I RH11/7RPO4 DRIVER (REV, 0,9)
2215 JOCOMMAND INITIATOR
2216
2217 soCALL
2218 L MOV
2219 )e MOV
2220 1% JSR
2221 )e
2222 )e
222) e
2224 ye
222%
2226 0140306 904737 020174 ciis JBR
2227 014042 010237 #1)002 MOV
2228 V14046 21020 Cias nov
2229 014050 913704 013070 MoV
2230 914054 010164 000030 MOV
2231 014060 0962703 000004 ADD
2232 014064 962704 000002 ADD
2233 014079 0912324 nov
2234 014072 012324 nov
2235 9014074 012006 MOV
2236 014076 0040)7 01717 JBR
2237 914102 o000 RHDA
2230 014104 S140%0 c1
2239 014106 912340 MOV
2240 014110 0040)Y 1N % JBR
2241 014114 000 RHCA
2242 014116 014670 c1?
2243 014120 016246 o00002 NOV
2244 014124 004017 017174 JBR
2245 014130 o00000 RNCS}
2246 014132 014674 c1?
2247 014134 010137 010004 nov
2240 014140 000137 0146)0 Jup
2249 014144 013704 01307 CIn HoVv
2250 014150 010164 0000} nov
2251 214154 016246 000012 MOV
2252 014160 904027 91717 JOR
2253 014164 o004 RHCA
2254 014166 014674 (< &)
2255 014179 116200 00010 nove
2256 014174 163703 011104 [ 1] ]
2257 014200 902002 [ 1 &
2250 014202 062700 000026 ADD
2259 014206 010340 183 MOV
2260 014210 116266 000011 00001 nove
2261 014216 004037 017174 JBR
2262 014222 000006 RHDA
2263 014224 014674 c1?
2264 014226 012746 0001 MOY
2265 914232 0040)7 017174 JEK
2266 014236 o000 RWNCS}
2267 0143240 014074 c1?
2260 214242 156107 913056 01)004 (3¢ ]

B e

) WHERE}

JCL1sDATA TRANSFER

JCI2sSEARCH REQUESTED BY DATA XAFEM
JC14sN0T OATA TRANSFER

W



MAINDECe]1«DERPLeB

DERPLB,P11

2269
2270
azn
2272
2273
2274
2275
2276
a2xmn
2278
2279
2200
2201
2282
2203
2204
2209
2206
a2
2200
2209
2290
2291
2292
229)
2294
2295
2296
2297
2298
2299
a23e0
2301
2302
230}
2304
a3es
2306
2307
2308
aley
2310
a3l
anaz
231)
2314
as
2316
an
2318
2319
2320
2321
2322

014250
014292
014256
014262
014266
014272
014274
e14300
014304
214306
014310
214312
214316
214320
214324
014330
214332
214334
014336
014342
014344
014350
014352
214354
214360
014364
214366
o14370
014372
214376
014400
014404
014406
014412
014414
014422
014436
014434
014436
014442
014444
014446
014450
014454
014456
014462
014464
014466
014474
214500
014502
014504
014506
214512

*RPO4 FORMATTTER PROGRAM*

RHI1/RPO4 DRIVER (REV, 0,9)

000567
013704
P10164
11620)
12279)
o0l007
016246
00407
000006
914674
00040)
12270
o0ie9?
016246
00407
000034
014674
000546
12270
seie})
0040)7
0000)2
014674
116216
sed0)?
0000)2
014674
odes)e
12279)
0015238
132270)
001522
12279
01046
112761
1080614
112764
010346
00407
000000
014674
00207
12279)
001014
0407
0900)2
014674
116386
0040)7
000032
014674
000436
12270
99103)

#1307
o000
000002
o001}

ospeye
017174

so0108

oode12
017174

000119
817036

(L]}
017174

sen1 e
fe0117
00010}
0000}
913782
000001}

17174

90014)
017036

00001
017174

0014}

012742
eilese

Cius

MACYL11 27(657)

BR
MOV
MoV
nove
CHpo
BNE
MoV
J8R
RHDA
c1?
BR
CHpPB
BNE
nov
JSR
RHCA
c1?
BR
cupe
ONE
J8R
RHOF
c1
Hove
J8R
RHOF
c1
BR
cupe
BELQ
Cupe
[ 11°]
CHpB
BNE
Move
CLRrB
nove
Mov
J8R
RHCS}
c1
RTS
cHpp
BNE
JSR
RHOF
€17
Move
JSR
RHOF
c1
BR
Cupe
[ 111

13=MAK®7S 17151 PAGE 4)

(9 § ]

RPADR, R4 JRHCS1 ADDRESS

R1oRNCS2(R4) JSELECT ORIVE

2(R2).,R) IPICKUP THE REQULSTED COMMAND

131,R) 3156 1T A SEARCH COMMAND?

i% JBRANCH 1F N0

10(R2),=(8P) JLOAD DESIRED TRACK & SECTOR

R2,WRT  RP

28 JGO LOAD CYLINDER

010%,R) 318 IT A SEEKR COMMAND

1} JBRANCH 1IF NO

12(R2),=(5P) JLOAD DESIRED CYLINDER

..O 'IT.I'

Cle

#115,R) I8 IT AN "OFFSEI"® COMMAND?

49 ISR IF NO

RO, RD,RP JMERGE THE OFFSET VALUE INTO RHOF
JBUT DON’T CHANGE THE UPPER

1(R2),(8P) JBYTE WHEN LOADING THE

RO, "RT RP JREGISTER (RHOF)

Cle 16O SBTART THE COMMAND

107,R) $18 1T A "RECALISRATE®" COMMANDY

Clé JBRANCH IF YES

0117,R) 718 1T A RETURN TO CENTER?

Cle JBRANCH ]IF YES

#103,R) $18 IT AN "UNLOAD®™ COMMAND?

Ss JBRANCH IF NO

#1,0RVACT(RY) JSET THE DRIVE ACTIVE INDICATOR

DRVSTA(RY) JPUT DRIVE STATUS TO OFFLINE

#1,ULDFLG(R]) JSET "UNLOAD IN PROGRESS® FLAG

R}, =(8P) JSTART THE “UNLOAD®™ COmMAND

RO, NRT RP

[ 4 JRETURN TO USER

014),R)} 118 IT A "SET FORMAT®™ COMMANDY?

(1] SBRANCH IF NO

RO,RDRP JREAD THE OFFSET REGISTER

1(R2),1(8P) JCOMBINE °FMT22°,"EC1", AND *NC1*

RO, WRT RP JLOAD *FNT22%, "ECI", AND/OR "HCl",

128

0141,R) 718 IT A “"GET REGISTER® COMMAND?

108 JBRANCH IF NO

S
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DERPLB,PI11

2323
2324
2328
2326
Han
2320
2329
2330
2331
ain
2333
2334
2335
2336
am
2338
2339
2340
2341
2342
234}
2344
2345
2346
rElY
2340
2349
2350
2
2382
238)
2354
2358
2356
357
2350
2389
2360
2361
2362
236)
2364
2365
2366
2367
2368
2369
a37e
aam
2372
237}
2374
a3s
2376

014514

014820
914526
214532
014536
014540
214542
014544
014550
914552
014560
014862
014566
014870
014872
014876
014600
P14602
v14606
914614
214620
9146322
014626
214630
014632
914640
014642
014650
014682
014654
014660
014602
014664
014666
014672
14674
014702
214796
214712
014716
914720
014722
014726
014732
914736
#14742
214744
214750
914756
014760
914764
214770
014772

*RPO4 FORMATTTER PROGRAM®

RH11/7RPO4 DRIVER (REV, 0,9)

21629

116207
116208
o040)?
000000
014674
013262)
223708
001414
063737
eeave64d
12270)
001408
010346
00407
gdudoe
014674
MWy
083762
008737
100092
0047)?
0200207
006301
013761
eeeany
11276}
00207
010346
0040)7
000000
014674
000761
1087614
001408
913762
04717
013746
0040)7
000000
014760
047
10806}
10806}
020117
s0i008
008017
1277
000207
0040)7
03704
005001
00500)

o00006

ooo0se
o0de1l1
o170)e

9143)6
000002
00148

#1717

s20174
000200
013030

#1733

0017%0
00000}

017174

012742

104000
02173
000111
017174

o20056
o1l030
013742
01)06¢

013002
1nMm

020236
013070

oveel1 e

(1212 L]
242

78
LR

1001
110

CIrm
cin
(380 1]

MACYI1 27(08%7)

nOVv

Move
nove
JSR
RHCS)
c1
MOV
Cup
OEQ
ADD
BR
cuph
BE¢Q
nov
J8k
RHCS1
c1
JSR
b1b
78T
BPL
JSR
RTS
hEL
nov
ASR
nove
RTS8
nov
JER
RHCSY
c1
bR
7879
Big
MoV
J8k
NOVv
JBK
RHCS)
Cle
JEK
CLRB
CLR®
Cup
ONE
CLR
nov
RTS
Jan
mMov
CLR
CLR

6(R2),R)

{JeMAReT?S

17151 PAGE 44

JPOINTS 10 18T ADDRESS OF wHERE
JTO PUT THE REGISTER(S)

10(R2),98 JINIT, THE InNDEX FOR THE FlRST REG,
11CR2),RS JIMODEX OF LAST REG, TO wOvVE
RO, RO RP JREAD RPé4 REGISIER

JIMDEX OF REG, TO READ

(BP)e,(R))e JGLT THE CONTENTS OF RN1L1/RPV4 REG,
98.,RS sLAST REG, BEEN READ?
129 JGET OUT IF YES
02,98 P INCREASE THE INDEX BY 2
" JLOOP=eMORE TO READ
#145.,R) 318 IT A "BLLECT ORIVE"™ COMMANDY
129 JBRANCH 1IF YES
RI,=(8P) JLOAD THE COMMAND
RO, WRT RP
PC,POPQUE SREMQVE REQ, FRON QUEUE
IBITE7,16(R2) JSET THE "DONE® B1T
SAVEFG ISAVE THE RH11/RPO4 REGISTERS?

138 JBRANCH IF N0
PC,BVRNI L JYES*=GO SAVE THE REGISTERS
:c JRETURN T0 USER

|
:l'...o'l“l(.‘) JSET A ONE SECOND TINER

|
#1,ORVACT(R]) JSET THE DRIVE ACTIVE
PC JRETURN TO THE UBER
R3,=(BP) JLOAD THE COmMAND
B '.'.”
c1s
PRVACT(RY) 918 THE DRIVE ACTIVE?
CIT® JORANCH IF N0
IBITISIBITILI6(R2) JOET "PARITY® ERROR INDICATOR
PCoBVRNI L 1GO SAVE THE RHIL/RPOC REGISTERS
111,(8P) J00O A "DRIVE CLEAR®
RO ¥"RT AP
PC.ENPTYQ JERPTY THE QUEVE
VLOFLG(R}Y) JCLEAR THE UNLOAD IN QUEUE FLAG
PRVACT(R}) JORIVE 15 1DLE
Ri,0TUN pIF THIS DRIVE NAD AN 1/0 REQUEST

Y pIN PROGRESS CLEAR ALL OF THE FLAGS
TRNST
#=1,0TUN
[ 4
RO, BAVRLS JSAVE RieRd
RPADR, R4 SPICKUP THE ADDRESS OF THNE FIRST REGISTER
(1}
R



C
MAINDEC=11=DERPLeD “"RPO4 FORMATTTER PROGRAM®™  MACYI1 27(657) $)eMAR®?S 173151 PAGE 4% q
DERPLB,PII RN11/RPO4 DRIVER (REV, 0,9)
2377 014774 108761 012742 18 7878 DRVACT(R]) JDRIVE ACTIVE? q
2378 915000 001421 (11 e JBRANCH IF ~O
2379 215002 013792 01)e02 nov TRNSHT,R2 JGLT THE "TRANSFER w»AlIT*® QUEUE
280 015006 020137 013054 Cup R1,DTUN J010 THIS URIVE MAVE AN 1/0 IN PRUGKESS? [ |
2301 015012 01402 BEQ a JBRANCH 1IF YES
2302 915014 004737 020192 JOR PC,GETREQ JGET THE OP® POINTER
2303 015020 004717 917306 as JOR PC,BVRMY ) JSAVE RH}1/RPP4 REGISTERS q
2304 015024 082762 102000 00010 [ }{ ] OBITISIDITIO,16(R2) $SET *"nOneCLEARABLE PARITY® ERROR INDICATOR
2305 915032 012763 177777 e1d0)4 MOV 9=) , TINER(R)) 18T0P THE TIMER
2366 015040 1085061 012742 CLR® DRVACT(R}Y) JSET "DRIVE ACTIVE®" TO IDLE q
2307 015044 105061 010000 I CLR® ULDPLG(RY) JCLEAR UNLOAD FLAG
2300 915050 P0320) INC Rr JMOVE TO THE NEXT DRIVE
2309 015052 062700 000002 ADD 12.,R) q
2392 915056 042701 17770 [ } (4 °CT, 0}
2391 015062 001344 BNE i JBRANCH IF MORE DRIVES
2392 018064 012707 177777 13054 nov #e1,DTUW INO DATA TRANSFERS UNDERWAY q
2393 015072 00359037 0P1)002 CLR TANSWT JCLEAR THE "TRANSFER wAIT® QUEVE
2394 015076 0007)7 017774 JSR PC.CLRQUE JCLEAR ALL OF THE REQUEST QUEUES
2395 015102 0123764 000040 000010 nov SBITOS,RHCB2(R4) DO A mASSPLUS INIT, [
2396 Q15110 0047)7 017400 JOR PC/SET,IE sBET "1E® «ITHOUT *"TRL"
2397 915114 904007 020206 JBR RO,GETR)Y JRESTORE THE REGISTERS
2390 915120 o002 RTS8 [ {4 JRETURN q
2399
2400 JOLOOK AMEAD ROUTINMNE
401 5 q
2402 eCALL
) ju nov SORVNUN,RY JDRIVE NUMBER
2404 ] nov 0PB,R2 JPOINT TO DPB® q
2405 g JOR RO, LA §GO CHECK TNE wINDOW
3406 e RETURNY JERROR RETURN
FIT ) X RETURN2 JSTART A BEARCH q
:". 1e RETURN) JSTART A DATA TRANSFER
409
2410 015122 013794 010770 LA [T:1] RPADR, R4 JGET RMCS1°S ADDRESS q
2411 015126 010164 000010 nov R1,RHCB2(RY) ISELECT DRIVE
2412 015132 004037 0700 JSR RO, RD AP SREAD CURRENT CYLINDER
2413 915136 0eeede RHCC q
2414 915340 019292 a8 JERROR RETURN ADDRESS
2415 015142 022062 000032 o] ] (BP)e,32(R2) 318 CURRENT CYLINDERSDESIRED
2416 : JCYLINDER? ¢
2417 015146 SOLIO)? [ 1] 1 3 JEXIT IF WO
2410 015150 1085261 010020 INCH LACNT(R)) JINCRENENT THE LOOK AMEAD COUNT
2419 915154 126137 e01)0320 01307 CHpR LACNT(R] ) yMXLACT pEXCEED MAX? q
2420 015162 0003 [ 1 4 28 JBRANCH 1F YES
2421 015164 116200 o000 le nove 10(R3),R) JGET DESIRED SECTOR ADDRESS AND
2422 015170 00030) Guwhis ( } ] IMULT, BY 64==ALIGN WITH |
2423 015172 00620) A3k R) JLOOK AMEAD REGISTER
2424 015174 00620) ASR [} ]
2425 915176 912737 900340 177776 noy )40, 00P8 JPRIORITY LEVEL ®*7* q
2426 015204 004007 01700 JOR RO, RD RP JREAD LOOK AHEAD REGISTER
2427 015210 000020 RHLA
2420 915212 019292 LT q
2429 015214 163260) 1] (BP)e,R) JCALCULATE THE DELTA
2430 015216 002002 BGE 10 p
K5 ¢
e A —— e et et 5 m—




MAINDECe=11«DERPLeS

DERPLB,P1IL

e
2432
243)
2434
2435
2436
LT
4
2439
2440
244
2442
244)
FAEES
2445
2448
7
2440
2449
2450
2451
2452
24%5)
2454
2455
2456
2457
2458
2459
2460
2461
2462
246)
2464
3465
2466
2467
2460
2469
2470
47
2472
247)
2474
2475
2476
aun
2470
2479
2400
L1}
2402
240)
2484

015220
015224
215230
015232
215236
015240
015244
215246
015250
018252
015286

915260
215266
015272
015276
e15302
815304
215310
(L121Y
215316
018322
015326

2153)0
215334
018342
015344
9153582
015384
015360
018364
218372
015376
015402
915404
915406
215410
015412
215416
015420
015424
215430
215432
015440
015444
015450
915454

"RPO4 FORNATTTER PROGRAN®

REIL/7RPO4 DRIVER (REV, 0,9)

062703
021793
002406
02370)
Qpined
105061
#es12e
005720
[LIFT L)
0T
epeled

1M
([ [IT2 )
213704
013704
00240)
004737
000402
0047)7
004017
108037
ee9092

105061
0127
e26l0y
012764
906201
#1)702
00507
052762
010164
004037
000000
014674
906126
100410
0087)7
100002
0047)7
004737
090456
952762
004737
004737
213714
[T AL L]

014674

000001 013006
#2223
01307
913084

013742
177777 e1d084

177777 etdede

013002 -
013003

000200 000016
000010

017036

013030

917336
013672

100100 o000}
020056
017326
(L1 1%})

MACY1I1 27(e%7)

AOD
cmp
oLT
cup
oGE
CLR®
78T
78T
RTS
JaR
RTS8

13eMARCTS 17191 PAGE 40
"31.0"."IJ JMAKE THR DELTA POBSITIVE
MXDLTA,R) JCHECK THE DELTA TO stt
»n JIF 1T 15 wlIIWHIN THE
MNDLTA,R) JWINDOwews]F YES, ZERO
) JTHE LOOK ANMEAD COuUnT
LACNT(RY) JAND TAKE TWE 170 EXIT
(RD)e
(R9)e JADJUST THE RETURN ADDRESS
R@

PC.C17 JPROCESS THE ERROR
R JTAKE ERROR RETIURN

JSINTERRUPT SERVICE ROUTINE

18
b

JOTRANSFER DONE

nove
J8R
nov
nov
MLT
J8R
BR
JBR
JEBR
CLRB
RT1

CLRD
MoV
ABL
KoV
ASR
Mov
CLR
8i8
nov
JSR
RHCS}
c1?
ROL
[ L}
757
PL
JaR
JBR
BR
[ 24 ]
J8R
JER
MoV
BR

01,ACTDRY
RO,SAVR1S
RPADR, R¢
DTUW, R}
i

PC,TD

a

PC,5C
RO,GETR1S
ACTORY

DRVACT(R})
0ol ,DTUN

Ry

0e1, TINER(RY)
L

TRNSWT,R2
TRNSWT
181707,16(R2)
R1,RHCS2(R4)
RO, RD,RP

(8P)e
a2
SAVEFG

1%
PCoSVRHYY
PC,OPT
8C2

JSET "ACTIVE URIVER® FLAG

JSAVE RieR$

JAPDRESS OF RNSCS)

JGET "DATA TRANSFER UNDERWAY® INDICATOR
JBRANCH IF NO DATA TRANSFER UNDERWAY
JCALL TRANSFER DONE

JEXIT

JCALL SPECIAL CONDITIONS

JRESTORE RjeRS

JCLEAR "ACTIVE DRIVER" FLAG

JRETURN

JSET DRIVE ACTIVE INDICATOR TO IDLE
INO DATA TRANSFERS UNDERWAY

JICANCEL TIMEOUT

JGET "DPO”" ADDRESS FROM THE
JTRANSFER wAIT QUEUE=<CLEAR QUELE
JSET DONE

JSELECT THE ORIVE

STRANSFER ERROR(TREs})?

IBR IF YES

JSAVE THE RH31/RPe4 REGISTERS?
§BRANCH IF wnO

JYES==SAVE THE REGISTERS

JCALL OPTIMIZER

JSPECIAL CONDITION (ENTRY 032)

OBITIS|BITE6,16(R2) SET DATA ERROR FLAG

PC,ENPTYQ
PCoBVRNLY
040111,(R4)
8C2

J*SPECIAL CONDITION ROUTINE

pEMPTY THE "DRIVES wWAIT*" QUEUE

ISAVE THE RHIL1/RPOP4 REGISTERS
JISSUE A "DRIVE CLEAR®

JSPECIAL CONDITION (ENTRY #3)
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DERPLB,PII

3405
2466
a4,
2408
2409
2490
2491
2492
249)
2494
2495
2496
49
24990
2499
a%ee
a%el
ase2
250)
2504
ases
2506
a%e7
2508
asey
asie
as511
as512
2513
2514
2315
516
%17
2518
as19
as52e
2521
2522
2523
2524
2525
2326
2527
2520
2529
asie
asi
2532
a%3)
3534
2538
2536
sy
asye

015456
215460
015464
015470
915472
215474
915476
o15500
015504
215510
915514
915520
915524
015526
915832
015536
015540
9153544
215546
015550
915554
915356
015560
015564
915566
915872
915576
o15600
015602
015604
o15610
215612
015614
215616
215620
915622
915624
915626
915632
215634
P156)6
015640
915642
015644
215646
013639
915682
015656
215660
915662
015664
015670
915672

"RPO4 FORMATTTER PROGRAM®

RH11/7RPO4 DRIVER (REV, 0,9)

005001
813702
105761
003016
005201
106302
103373
213746
013746
M0Wery
0126)7
0123637
000408
010164
116409
10041)
0127014
005301
992743
105761
901373
104001
9904727
000207
212701
11640)
s0i011
00801
003373
o04e)?
o00000
214760
106136
100350
900207
005046
110316
21279
eeseol
030316
001009
0035201
106303
001373
008726
000207
023701
001002
008736
000622
105764
00)0)0
1087614

(LI 1]}
013782

eeoptie
LELEL S
soeeie
012742
017430

o00ee)
000016

817036

912782
o1deie

SCt
18

8C21
183

16

MACY11 27(657)

CLR
Mov
78179
BGL
INC
ASLB

nov
MOV

J8R

nov
Mmov
BR
nov
NOVD
[ 1)
MOV
DEC
BLY
7870
BNE
LRROR
JSR
RTS8
nov
nove
BNE
DEC
BGT
J8R
RKCS8}
cis
ROLD®
BPL
RTS8
CLR
nove
nov
CLR
(18]
BNE
INC
AsLB
BNE
787
RTS
Cup
BNE
78T
BR
7870
0GT
7870

L}
01,02
DRVSTA(RY)

SEEKFG,=(8P)
SAVEFG,=(8P)
PCoRPINIT
(BP)¢,BAVEFG
(8P)¢,8EEKFG
8Ci1
R1,RHCB2(R4G)
L1C(R4) RS

8C2

0,.R}

R1

sC
PRVACT(R}Y)
19

1

PC,BET,IE

PC

3,y
RHAB(R4),R)
a

Rl

18

RO, RD,RP

(BP)e
8C1

PC
o(5P)
R3, (8P)
.03
353
R),(8P)
8CS

By

B3

8C¢
(8P)e
PC
DTUW,R}

DRYSTA(RY)
8Co
ULDFLG(RY)

13eMAR=T7S 17151 PAGE &)

JSTART WiITH DRIVE @

JNONEXISTENT?
INOeeBRANCH

JYESe=MOVE TO THE NEXT DRIVE
JMORE DRIVES?
JYESe=BRANCH

JSAVE THE "SEEK FLAG"
JSAVE THE "SAVE TFLAG"
§GO INIT, THE SUBSYSTEM
JRESTORE THE "SAVE FLAG®
JRESTORE THE "SEEK FLAG®
JTAKE ERROR EXIT

JSELECT DRIVE

)18 "8C*s1?

JBRANCH 1F YES

p00 EIGHT DRIVES

JNEXT DRIVE

JBRANCH 1IF OUT OF DRIVES
s18 THIS DRIVE 10LE?
JBRANCH IF NO

JREPORT THE ERROR

§GO SET INTERRUPT ENABLE

JREAD RNAS UP TO THREE TIMES
JREAD "RHAS"

JBRANCH IF ANY ATA BITS » |}
JCOUNT THIS READ

JLOOP IF MORE READS ALLOWED

JREAD COMTROL AND STATUS REGISTER

$I8 "IE%e1?

INOeeTAKE ERROR EXIT
JYESe=RETURN

JPROCESS ALL DRIVES THAT HAVE
JAN "ATA"m})

JATAR)?
JYES==BRANCH
JMOVE TO THE NEXT DRIVE

JBRANCH IF MORE TO CHECK?

JCLEAN OFF THE BTACK

JRETURN TO UBER

318 THIS DRIVE BETUP FOR 1/07?
JNQeweBRANCH

§YESe=ooCLEAN OFF THE STACK (RHAS)
JBRANCH TO "TRANSFER DONE*®

JCHECK THE DRIVE STATUS

JBRANCH 1IF ONLINE

JUNLOAD IN PROGRESS?
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2539 015676 003422 BLE
2547 915700 204737 020152 JSR
2541 015704 904737 917336 JSR
2542 9015710 004737 216366 JSR
2543
2544 215714 105761 212752 1STB
2545 915720 Q03411 BLE
2546 ©€15722 032737 Q4000 912732 BIT
2547 015732 0201568 BEQ
2548 215732 @1370% 012734 MOV
2549 215736 00044 BR
2550 015740 204737 16366 281 JSR
2551
2552 015744 911609 381 MOV
2553 15746 104005 ERROR
2554 015750 @2073) BR
2555 915782 @06301 5Cet ASL
2556 015754 Q12761 177777 p1deds MOV
2557 915762 006201 ASR
2950 015764 004737 e20152 JSR
2559 015772 010364 e0ee16 MOV
2560 015774 210164 o0eR1¢ MOV
2561 016000 004037 017036 JSR

u 2562 016004 000012 RHDS1

‘ 2563 ev16006 016224 8Co

' 2564 016010 @1160% nOV
2565 016012 006126 ROL

i 2566 ©16014 100118 BPL
2567 Q16016 195761 012742 1878
2568 016022 001522 sLQ
2569 016024 004037 017036 JSR
2570 016030 000014 RHER}
2571 916032 016224 8Co
2572 016034 @12608 MOV
2573 016036 @04737 017336 JSR
2574 016042 012746 oe00111 MOV
2575 016046 004037 0317174 JSR
2576 9016052 000000 RHC S}
2577 e1605¢ 016224 5CO
2578 ©16056 006105 SC6A;  ROL
2579 Q16060 100404 | L}
2560 016062 052762 100240 000016 BIS
2501 016070 00044) bw
2502 016072 004037 017036 183 JSR
2503 016076 200032 RHDS}
2504 016100 016224 sCe
2505 9016102 011608 MOV
2366 016104 006126 ROL
2567 016106 10001) BPL
25080 916110 13112761 177777 012752 Move
2509 016116 004737 917336 JSR
3590 9016122 010364 o0e01l6 ' MoV
2591 916126 252762 110000 000016 BIS
2592 e@16134 000421 BR

1

¢
—
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23 JARANCH JF NOU

PC/GETREG JGLT DPB PUINTER

PC,SVRH1Y JSAVE THE Rn11/RPeq KEGISTEKS
PC,SC12 JSAVE RHDS)1, FHER1, RHERZ, AND HRHEK}

JALSO DO A URIVE INIT (DRVINT)

DRVSTA(RY) JDID DRIVE CUYE ONLINE?

kY ) INQeeaBRANCH

#BIT14,RPERRS §nAS THERE AN ERROR?

8C11 JNO e« BRANCH

RPERRS#2,PRS JYES o= PICKUP RHEK1 AND

SCeA 160 PROCESS THE ERROR

PC,SC12 JSAVE RHDS§, RBER), KHER2, AND RHEK)

JALSO DO A DKVINT

(SP),RS JPICKUP (RHAS) BLFORE THE ERROR CALL
5 JREPORT THE ERROR

8C3 1GO CHECK FOR MORE ATA’S

R1

#el , TIMER(RY) JSTOP THE TIMER

R1

PC)GETREY JGET THE LPH POINTER FROM THE QUEUE
R3I,RHAS(R4) JCLEAR ATTENTION

R1,RHCE2(Re) JSELECT ORIVE

RO+ RD,RP JREAD THE RP94"S STATUS REG,

(SP),RS JAND PUT IT IN RS

(SP)e JWAS THERE A~ ERROR?

8CY JBR IF NO

DRVACT(RY) JCHECK THE DRIVE ACTIVE INDICATOR
8Cie JBRANCH IF IDLE

R2,RD ,RP JREAD ERKOR REGISTER o)

(SP)+,RS JAND SAVE IT IN RS

PC,8VRH1) I SAVE RHI1/RPP4 REGISTERS

111.,=(8SP) sISSUE A DRIVE CLEAR

RO, WRT RP

RS JWAS "UNSAFE" CONDITION =17

18 JBRANCH IF YES
;:;taslsxrovloxrus.:o:nz) ) INFORM USER OF ERROR
RO, RD,RP JREAD DRIVE STATUS REG, #1

(SP),RS JSAVE RHDB) IN RS

(8P)e 1"LRR"=17?

F{ ] JBR IF NOe=UNSAFE CLEARED

8«1 ,DRYVSTA(R]L) JDRIVE 15 UNSAFE

PC,SVRHY} JSAVE RH}1/RP24 REGISTERS
RI,;RHAS(RSG) JCLEAR ATTENTION

eBITISIBITI2,16(R2) JINFORM USER OF UNSAFE ERROK
sC?




