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Table of contents

TIONS

EF INITIONS

gQP Consistancy Check
r

orage

Hos? Initiated Replacement Tabie

ror Processing Information
S{RT - Initialize Host Initiated Replacement Table
DUSLOCK HIRT - Gain exclusive access to WIRT

GRANT _HIRT - Complete granting access to the HIRT

DUSUNCOCK _MIRT - Release HIRT access

DUSTEST WIRT RWAITCNT = Accumulate RWAITCNT for WIRT
DUSCANCEL FROM HIRT - Cancel requests from the HIRT
DUSDISCONRECT RIRT = Do MIRT cleanup for a disconnect
DUSRSTRTQ _WIRY_CDRP = Do connection failed cleanup of HIRT (DRP
DUSREPLACE LBN"~ Replace a failing block.

DUSONL INE_COMPLETE - Perform HIRT operations after ONLINE
WRITE RCT BLOCK - Write an RCT sector

READ RCT BLOCK - Read an RCT sector
BUILDG RCT PACKET = Recycle an MSCP end message
FILL_RCT_PACKET = Prepare an MSCP packet for an RCT transfer
MAP PAGE - Map a page for a transfer

SEARCH_RCT = Locate an available RBN

TEST_RCT_ENTRY - Test for allocated RBN

HASH_LBN - Hash an LBN into a R(T block and an offset ]
DUSHIR_ERROR - Process error encountered during HIRT processing

L=

P Yt lalaleilalalalelelalalalela ey oty Yoy o XXl ]
PORIAINIAY b b b bk ot b b s b b O TD IO A LS N
WWINR) = O O 000 O AL ) =2 O o o~ o o o s o o

N N N N o i N N N N S P o N P
N O N =2 0O O =2 O N =3 NN b —d \N Nl =2 Ll 5~ 8 O\ 0D

ANES B AN = O 0D O OO D08 ~NO A B NN = —b
O = O OO0 OO — 5 OMANGIO 4200 5 ~NWNTDNIN) = O O —

PO AININININVAIN) = b b




1 12
DUMIRT HOST INITIATED REPLACEMENT FOR THE DISK 16-SEP-1984 00:58:5 AX/VMS Macro V04=-00 Page 1
V84-000 g-SEP-19 6 88:1?:33 DRIVER.SRCIOUHIRT .MAR; 1 9 (1)
.TITLE OUHIRT HOST INITIATED REPLACEMENT FOR THE DISK CLASS DRIVER
.IDENT 'v04-000'

M AAARAAAALAARARRLAAAARAA R 2Rl R R a2 X222 2XY]

COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT (ORPORATION, ‘MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OQTHER
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY
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THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
eggPoa:Q?Ea NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OFf ITS
SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.
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FACILITY:
MSCP Disk Class Driver
ABSTRA(CT:
Buddy! You're in a world of HIRT (Host Inititated Replacement Table).
This module contains all the routines and data structure definitions
needed by the disk class driver to pertorm host initiated replacement
of questionable blocks on disks conforming to the DSA specification.
ENVIRONMENT:

This module is Linked into DUDRIVER, the VMS gisk class driver.

AUTHOR: Ralph 0. Weber (ghost writer for Robert L. Rappaport)
CREATION DATE: 21-JAN-1984
MODIFIED BY:
v03-004 ROW0398 Ralph 0. Weber 21-JUL-1984
Setup use of class driver write-lock bit in UCBSW DEVSTS.

Also eliminate alteration and use of DEVSV_SuL bit in
UCBSL_DEVCHAR, That bit is controlled by The file system,
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v04=-000 SK 1?:?%;:}882 882?3;;3 AX/VMS Macro v04-00 Page

DRIVER.SRCIDUMIRT ,MAR; 1

v03-003 ROW0346 __Ralph O, Weber 11-APR-1984

> Add worst failure status reporting to insure that [/0
requests producing failed replacement requests get failure
status codes.

> Add several more error logging points.

> Supress error recovery angd error correction when testing
the possibl{ bad block in step 7.

cla

> Use chee ss driver macros for common functions Llike
testing MSCP success/failure and initializing a MSCP command
packet.
v03-002 ROW0332 Ralph 0. Weber 2=APR~-1984

Cause message to appear on the system console whenever an
error occurs during RDT processing.

v03-001 ROWO331 Rolgh 0. Weber . 29=MAR=-1984
Change DUSCANCEL _FROM_MIRT to count wait count adjustment in
CORPIW_DUTUCNTR. Also add comments from old DUDRIVER to its
module header.
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DUMIRY HOST INJTJATED REPLACEMENT FOR THE DISK 16-SEP-1984 80 Sg Sg !AX/VHS v04-00 Page 3
v04-000 DECLARAT[ONS -SEP=-1984 (00:13:3 DRIVER S U IRT . MAR; (2)
000 81 .SBTTL DECLARATIONS
000 gi :
000 ; INCLUDE FILES:
0000 gk :
0000 5 $CDOBDEF ;Define CDDB offsets
0000 86 SCORPDEF :Define CDRP offsets
0000 87 $COTDEF :Define (DT offsets
0000 88 $CRBDEF :Define CRB offsets
0000 89 $ODBDEF ;Define DDB offsets
0000 90 $OEVDEF :Define DEVICE CHARACTERISTICS bits
0000 91 SOYNDEF :Define DYN symbols
0000 9§ SEMBLTDEF :Define EMB Lo? Message Types
0000 9 $SFKBODEF ;:Define FKB offsets
0000 94 $100EF :Define 1/0 FUNCTION codes
0000 95 SIPLOEF :Define IPL levels
0000 96 S$SIRPDEF :Define IRP offsets
0000 97 $SMSCPDEF :Define MSCP packet offsets
0000 98 SMSLGDEF ;Define MSCP Error Log offsets
0000 99 $PBDEF :Define Path Block offsets
0000 100 $PCBDEF ;:Define PCB offsets
0000 M $PDTDEF ;:Define PDT offsets
0000 10§ $PROEF :Detfine Processor Registers
0000 10 SRCTDEF :Define RCT offsets
0000 104 $RODEF ;:Define RDTE offsets
0000 105 $SBOEF :Define Estom Block Offsets
0000 106 $SCSCMGDEF :Define S S Connect Message offsets
0000 107 $SSDEF ;:Define zsteu Status values
0000 108 SUCBDEF ;:Define U(CB offsets
0000 109 SVADEF :Define Virtual Address offsets
8888 }}? SVECDEF :Detine INTERRUPT DISPATCH VECTOR offsets
0000 112
0000 113 $DUTUDEF :Define common class driver CDDB
0000 114 ; extensions and other common symbols
0000 115§
0000 116
0000 117 : CONSTANTS
0000 118 )
B860B(B6D 8888 }}8 TEST_PATTERN=*xB6DBCB6D : Pattern to w-ite on bad blocks.
0000 121 ;
0000 12§ : MODULE PSECT
0000 1283 .
00000000 1%4 LPSECT $$8115_DRIVER LONG
0000 125 ;
0000 126 ; SET DEFAULY DISPLACEMENT
0000 127 ;
0000 128 DEFAULT DISPLACEMENT WORD
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DUHIRT HOST INITIATED REPLACEMENT FOR THE DISK 1 -SEP-1934 80:5;:§g AX/VMS Macro V04-00 Page &
v04~-000 MACRO DEFINITIONS -SEP=-1984 00:13: DRIVER.SRCIDUHIRT .MAR; 1 (3)
888 LSBTTL MACRO DEFINITIONS
000 .MACRO HIRT SUBSAVE ; Save return on HIRT substack.
000 POPL SHIRTSL STKPTR ; Pop return from stack onto substack.
000 ADDL #4 HIRTSL STKPTR ; Bump substack pointer.
800 JENOM  HIRT_SUBSKVE
0 .MACRO HIRT SUBUNSAVE . Pop tog of SUBSTACK and push onto stack.
0 SUBL #4 HIRTSL STKPTR : Pop substack.
PUSHL aMIRTSL STKPTR ; Put top of substack onto top of stack.
.ENDM  HIRT_SUBUNSAVE
.MACRQ HIRT SUBRETURN ; HIRT_SUBUNSAVE and return to caller.

:ggT_SUBUNSAVE
.ENDM  MIRT_SUBRETURN

: Return to subroutine caller.
E Expanded opcode macros - Branch word conditional psuedo opcodes.

: BWNEQ - Branch (word offset) not equal

+MACRO BWNEQ  DEST,?L1

. SHOW

BEQL L1 ; Branch around if NOT NEQ.

BRW DEST : Branch to destination if NEQ.
L1: : Around.

+NOSHOW

.ENDM  BWNEQ

: BWEQL - Branch (word offset) equal

.MACRO BWEQL DEST,?L1
. SHOW

BNEQ L . Branch around it NOT EQL.

BRW DEST : Branch to destination if EQL.
L!: : Around.

+NOSHOMW

ENDM  BWEQL

: BWBS - Branch (word offset) bit set.

.
L[]

.MACRO BWBS BIT,FIELD,DEST, 2L

. SHOW

BBC BIT,FIELD,LY . Branch around it bit NOT set.

BRW oesf ; Branch to destination if bit set.
L1: : Around.

.NOSHOW

.ENDM BWBS
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DUMIRY HOST INJTIATED REPLACEMENT FOR THE DISK 16=-SEP- :5 AX/VMS Macro v04-00 Page S
v04-000 MACRO DEF INITJIONS -SEP- g 88 g gg DRIVER.S J DUHIRT .MAR: 9 (3

0000 187 :;

0000 188 ;: BWB( =~ Branch (word offset) bit clear.

0000 189 ;

0000 190

0000 19 .MACRO 8BWB( 8IT,FIELD,DEST, 2L

0000 19§ . SHOW

0000 19 B8S BIT,FIELD,L? : Branch around if bit NOT clear.

0000 194 BRW DEST ; Branch to destination if bit clear.

0000 195 L1 . Around.

0000 196 .NOSHOW

0000 197 .ENDM  BWBC
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sistancy Check =SEP=-1984 00:13:3 DRIVER. S ] DUHIRT .MAR; 1 (4)

JSBTTL IRP - CORP Consistancy Check

. The tollowing set of ASSUME statements will all be true as long as
. the IRP and CDRP definitions remain consistent.

AT
¢

O o

ASSUME CDRPSL_10QFL=-CDRPSL_{0QFL [RPSL _]0QFL
ASSUME CDRPSL_I0QBL=-CORPSLI0QFL IRPSLT10GBL
ASSUME CDRPSW_IRP_SIZE-CDRPSL_IOQFL IROSW™SIZE
ASSUME CDRPS$BTIRP TYPE=-CDRPSLIOQFL IRP$B_TYPE
ASSUME CORP$B_RMOD-CDRPSL_]0QFL IRP$B_RMOD
ASSUME CORPSL_PID-CDRPSL_TOQFL IRPSL-PID
ASSUME CDRPSL_AST-CDRPSL™I0QFL IRPSLCAST
ASSUME CDRPSL_ASTPRM=CDRPSL _]0QFL IRPSL-ASTPRM
ASSUME CORPSL_WIND-CORPSL_I0QFL IRPSL_WIND
ASSUME CDRPSL _UCB-CDRPSL _TOQFL IRPSL_UCB
ASSUME CDRPSW_FUNC-CORPSC_IOQFL IRPSW_FUNC
ASSUME CDRPSB_EFN=-CDRPSL_TOOFL IRPSB_EFN
ASSUME CDRPSB_PRI-CDRPSL”IOQFL IRP$B_PRI
ASSUME CDRPSL_10SB-CDRPSC_IOQFL IRPSL_10SB
ASSUME CORPSW_CHAN=CORPSL]0QFL IRPSW_CHAN
ASSUME CDRPSW_STS=CDRPSL _TO0QFL IRPSW_STS
ASSUME CDRPSL-SVAPTE-CDRPSL I0QFL IRPSL_SVAPTE
ASSUME CORPSW_BOFF~CDRPSL_J0QFL IRPSW_BOFF
ASSUME CDRPSL_BCNT=-CDRPSL_JOQFL IRPSL “BCNT
ASSUME CDRPSW_BCNIY-CDRPSLIOQFL IRPSW_BCNT

ASSUME CDRPSL_IOST1-CORPSL_10QFL
ASSUME CDRPSL_MEDIA-CDRPSL_IOQFL
ASSUME CDRPSL_10ST2-CDRPSL-I0QFL
ASSUME CORPSL™TT TERM-CDRPSL JOQFL
ASSUME CDRPSB_CARCON-CDRPSL TOQFL
ASSUME CDRPSQ™NT PRVMSK-CDRPSL 10QFL
ASSUME CDRPSL _ABCNT-CDRPSL_]0QFL
ASSUME CDRPSW_ABCNT-CDRPSL_JOQFL
ASSUME CDRPSL_OBCNT=-CDRPSL_10QFL
ASSUME CDRPSW_OBCNT-CDRPSL _I0QFL
ASSUME CDRPSL_SEGVBN=-CDRPSL loor
ASSUME CDRPSL_JNL_SEQNO-CDRPSL 10
ASSUME CDRPSL_DIAGBUF-CDRPSL _]100F
ASSUME CDRPSL _SEQNUM-CDRPSL TDOFL
ASSUME CDRPSL_EXTEND=-CDRPSL “I10QFL
ASSUME CDRPSL_ARB-CDRPSL_I10QFL

IRPSL_10STY
IRPSL_MEDIA
IRPSL_IQST?
IRPSL_TT_TERM
IRPSB_CARCON
IRP$Q_NT_PRVMSK
IRPSL _ABTNT
IRPSW_ABCNT
IRPSL_OBCNTY
IRPSW_OBCNY
IRPSL"SEGVBN
IRPSL_JNL _SEQNO
[RP$L_DIAGBUF
[RPSL _SEQNUM
IRPSL_EXTEND
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DUMIRT HOST INITIATED REPLACEMENT FOR THE DISK 16-SEP-1984 00:58:5 VAX/VMS Macro
g- 8 00:12:33 IRT.MAR; 1 (S) VO

v04-~000 Static Storage SEP-1984 (DRIVER.SRCIDU

<

0000 61 .SBTTL Static Storage
0000 4§ SBTTL = HIRT = Host Initiated Replacement Table
0 8
0000 45 ; The following table is allocated within the Disk Class Driver. There is
0000 46 . only one such table per system. The HIRT is used to control resources
0000 47 ; needed by the Host Initiated Replacement of disk blocks algorithms., In
0000 48 ; order to limit the resources dedicated to this activity, only one such
0000 249 ; replacement is allowed to proceed at any given instant of time. Replacement
8888 529 . requests which cannot be immediately satisfied are queued.
0000 ¢3¢ °
0000 %Si .SAVE
00008888 ggg PSECT $$$300_MIRT LONG
00000000 0000 256 HIRTSL_RFLQFL: .LONG 0 : Request Queue FLINK.
00000000 0004 257 HIRTSL_RPLQTP: _LONG 0 . Request Queue Tail Pointer.
0000 0008 258 HIRTSW_IOST: .WORD 0 . Static storage for routines,
8888 8882 528 HIRTSW_IOWORST: .Hggg 8 ; Worst 1/0 status encountered.
.
0000 88?5 %2% HIRTSW_STS: WORD O ; HIRT status word.
0010 263 $VIELD HIRT,0,<- L
0010 264 <ACTIVE, ,M>,- ; Set means HIRT has been initialized.
0010 265 <BUSY, ,M>,- ; Set means HIRT being used currently.
0010 266 <FE, ,M>,~ ; Set means force error on original data
0010 267 <MATCH,:M>,-  : SEARCH RCT bit - set => LBN matched
0010 268 <EMPTYPE, ,M>,- : SEARCH RCT BIT - set => not prinar
0010 269 <RESCAN, ,M>,- ; SEARCH RCT BIT -« set => reached NULLS
0010 270 <RCTFULL, ,M>,= ; SEARCH RCT BIT - set => no more RBNs avail
0010 2N <ERLOGIP, ,M>,- ; Error Lo? message has been generated
0010 27¢ <RCTFE,.M> .- ; Write RCT block with Forced Error
0010 57 >
00000000 0010 275 HIRTSL_LOOPCNT: .LONG O : Loop count used in READ_RCT_BLOCK and
0016 276 s WRITE _RCT_BLOCK.
00000000 0014 277 HIRTSL_OWNUCB: .LONG 0 ; 11 HIRT busy, owner UCB address.
00000000 0018 278 HIRTSL_LBN: LONG O : LBN being replaced for UCB.
00000000 001C 279 HIRTSL_SAVDCORP:.LONG O : CDRP address of /0 request of owner,
00000000 88%2 %g? HIRTSL_CDRP: LONG O . Address of permanent CDRP for replacement.
00000000 0024 282 HIRTSL_PAGEOPTR:.LONG O ; System Virtual Address of scratch page
0028 283 - ; needed by ReplLacement algorithm.
00000000 0028 284 HIRTSL_PAGEIPTR:.LONG O : System Virtual Address ot scratch page
002C 285 ; needed by Re?laceaent algorithm.
00000000 00%( 286 HIRTSL_PAGE2PTR:.LONG O ; System Virtual Address of scratch page
0030 287 . needed by Replacement algorithm,
00000000 0030 288 HIRTSL_PAGE3PTR:.LONG O ; System Virtual Address of scratch page
88%2 Sgg : needed by Replacement algorithm.
00000000 0034 91 HIRTSL_SVAPTEQ: .LONG O : SVAPTE of page 0.
00000000 0038 9§ HIRTSL_SVAPTE1: .LONG O : SYAPTE of page 1,
00000000 003¢ 93 HIRTSL_SVAPTEZ2: ,LONG 0 : SVAPIE of page
00000000 0822 %gg HIRTSL_SVAPTES: .LONG O ; SVAPTE of page
0000 8044 596 HIRTSW _BOFFO: .WORD O . BOFF of page 0.
0000 0046 97 HIRTSW_BOFF1: ,WORD O . BOFF of page 1
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v04-000 = HIRT = Host Initiated Replacement Tabl 5-SEP-1984 00:13:32 (DRIVER.SRCIDUHIRT.MAR;1
0000 0048 98 HIRTSW_BOFFQ: .WORD 8 ; BOFF of page
0000 8822 88 HIRTSW_BOFFS:  ,WORD ; BOFF of page
882% 81 ; Array of words that give the relative R(CT sector number contained in a page.
0000 004C Og HIRTSW_PGOCNTNT: WORD 0 . Page 0 contents.
0000 0045 04 HIRTSW_PGICNINT: WORD O . Page 1 contents.
0000 005 05 HIRTSW_PGQCNTNT: WORD 0 ; Page 2 contents.
0000 8822 89 HIRTSW_PGICNTNT: WORD 0 . Page 5 contents.
88%2 88 ; Static storage needed by several routines that read and write RCT blocks.
0000 0054 10 HIRTSW_SECTORNO:.WORD 0 ; Sector number,
0000 8823 311 HIRTSW_PAGENO: ,WORD O ; Page number.
8823 g%% . Static storage needed by SEARCH_RCT subroutine.
00000000 0058 315 HIRTSL_RBN: LONG O ; RBN returned to caller.
00000000 0Q05C 316 HIRTSL_MATCHRBN:.LONG 0 ; Previous RBN that failed.
00000000 0060 317 HIRTSL_BADRBND: .LONG O ; Bad RBN descriptor contents,
0064 318 ; used in STEP15 error recovery.
00000000 0064 319 HIRTSL_STARTBLK:.LONG 0 ; Sector number of Primary RBN.
00000000 0068 320 HIRTSL_RCTBLOCK:.LONG O : Current RCT sector number.
00000000 88?8 g%} HIRTSL_OFFSET: .LONG O : Offset into current RCT sector.
0070 323 ; HIRT SUBSTACK - used by single threaded replacement algorithm as a return
88;8 §§§ : point stack.
00000000 0070 326 HIRTSL_STKPTR: .LONG 0 ; Pointer to to? of SUBSTACK.
00000000 00000000 00000000 88888888 88;: 327 HIRTSL_SUBSTACK:.LONG 0,0,0,0,0 ; SUBSTACK itself.
00000005 883% g%g HIRTSK_SUBSTKLN=<.-HIRTSL_SUBSTACK>/4 ; Total length of SUBSTACK in longwords.
00000000 330 .RESTORE
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8888 %i .S3TTL = HIR Error Processing Information
8888 3? ; Constants used in forming HIR error messages
0000 g36 SVIELD HIRER, 0, <-
0000 37 <STEP.8,M>, - ; Step number
0000 gSB <TYPE,&,M>, - ; Error type
0000 19 <ONLINE, . M> - ;: Online (not HIR)
0000 340 >
00000000 0000 341 HIRERSM_REPLACE = 0
0000 34§
0000 4 : Error tgpe codes:
00000001 0000 44 HIRERSK_READ =1 ; READ
0000000§ 0000 45 HIRERSK_WRITE = % : WRITE
0000000 0000 346 HIRERSK _RCTFULL = . RCT FULL
00000004 0000 347 HIRERSK_REPFAIL = & . REPLACE FAILURE
0000 348
000 349 .SAVE
00000000 350 .PSECT $$$301_HIR_ERRORS LONG
0000 351
0000 352 WIR_ERR_TYPES:
0000 353
00 0000 354 .BYTE O
L4 L1 45 52 82' 888} 355 LASCIC /READ/
45 54 49 52 57 8?' 8882 356 LASCIC /WRITE/
4C 4C 55 46 20 54 43 52 88' 888% 357 JASCIC /RCT FULL/
L9 41 46 20 45 43 41 4C S0 45 S2 00 0015 358 LASCIC /REPLACE FAILURE/
45 52 55 4C 0021
0OF 0015
0025 359
0025 360 HIR_ERR_REPLACE:
0025 361
&S 43 41 4C S50 45 52 00 0025 362 L.ASCIC /REPLACE/
07 0025
0020 363
002D 3646 HIR_ERR_ONLINE:
002D 365
LS 4LE 49 4C 4E 4F 00' 0020 366 LASCIC /ONLINE/
06 0020
0034 367
0034 %68 HIR_ERR_SEGI:
0034 69
65 72 65 74 6E 75 6F 63 6E 65 20 00 0034 370 ASCIC / encountered a /
20 61 20 64 0040
OF 0034
0044 371
0044 37; HIR_ERR_SEG2:
0044 §7 .
20 6E 69 20 72 6F 72 72 65 20 00 0044 74 .ASCIC / error in /
0A 0044
004F 75
004F  $76 WIR_ERR_SEG3:
004F 77
20 70 65 74 73 20 00 004F 378 LASCIC /7 step /
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06

)

; Compute maximum HIR message size

00000012 DEVNAMSIZ = 18 , size of a device name
00000007 TYPSIZ = 7 . largest error type character count
00000007 FUNCSIZ = 7 . largest REPLACE/ONLINE character count
0000000§ STEPSIZ = 2 . max characters in step number
0000002 FIXEDSIZ = <, - HIR_ERR_SEG!> ¢+ 1 ; si12e of fixed text
00000012 HIRERSK DEVNAMSIZ = DEVNAMSI?Z
00000045 SIZE = FIXEDSIZ + DEVNAMSIZ + TYPSIZ + FUNCSIZ ¢ STEPSIZ
00000048 HIRERSK _MSGSIZE = <SIZE ¢ 3> & *c3
0000 RESTORE
+é
HIR_ERROR
This macro calls the HIR error reporting routine.
Parameters:

STEP step number in which the error occured

TYPE error type (one of READ / WRITE / RCTFULL)

FUNC function incuring error (one of REPLACE / ONLINE;
default = REPLACE)

Ve Ve e B Ve Ve Ve B W Be Vs Ve W

(eleleleleleleleleolelelelelelelelelelelecleleleleleleleleloleleleleolelele)
[elelalelolalelalolaolelelalelclolelelaleoleleolelolalelelslalaleleloleole e
[eloleolelelelelelelelelololaleleolelelele VIV IV IV IV IV IV IV IV TV TV TV TV TV IV Jr 8
elolelalelalelelalelelelalelealaleleTelale Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo Yo To Yo B
.ttt 2 = L OO OOQOOOOOOC WL OO OO OO0 O 00000000 000000000000~
OMAAESAND) =2 O D 00 NO NS~ N 2 OO 00 ~NON N 8 i) =2 O O 00 ~NON N 8 L) =2 OO0

BB BB BB BB 5B BB BB B B B A A A N N NN N NN

.MACRO HIR ERROR ste E, type, func=REPLACE
ASSUME HIRERSV ONLINE LE 15
MOVZWL #<HIRERSM_'func' -
+<HIRERSK_'t Epe' @ HIRERSV_TYPE > -
0000 + 'step’>;, R
0000 B8S8W DUSHIR _ERRO
0000 .ENDM  HIR_ERROR
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vO4 =000 DUSIN IRT - Initialize Host [nitiated S5-SEP-1984 00:13:32 [(DRIVER.SRCIDUHIRT.MAR;1 (6)

SBTTL DUSINIT_HIRT - Initialize Host [nitiated Replacement Table

P
*

DUSINIT_HIRT - [nitialize Host Initiated Replacement Table
Functional Description:

This routine initializes the HIRT, if it has not already been
initialized. There is one HIRT per system and it resides in the
disk class driver. |t is initialized the first time an intelligent
controller that requires Host [nitiated Bad Block Replacement is
brought online.

HIRT initialization includes setting up its FLINK and BLINK, allocating
a permanent CORP for it, allocating an RSPID for it, a'locating an
MSCP buffer (without Send (redit on any connection) and allocating
four pages of memory that are needed by the replacement algorithm.

Inputs:

R3 (DDB address

R4 PDT address

RS Connection permanent (DRP address
Outputs:

£ B B B U A A U W UM AN L PO PO RO RO NONONUNONOND) —» —
NNV = O O OO O S~ W) — OO 00 O W £ iU — OO0

We Vo Ve 0o B4 0o Bs Vs e B3 BV B0 00V Vy Vi VEVy B B BBV Ve 0V B BeTe s O

Pakal af R o X o P P o o P o o P o F F 2l al ol ok oF o o P oF o ol

lelalelelolalalelealalalelalelelalelslolelolalelelololeleloleleolololelelelelelalalololele alealelelealelelele el ol BT
elelalelelelelelelalelolelalecleleolololelelelelslolelololeololelelolelelecloleleoleleleoleloleoleolelelelolelolelololelo B ) 4
S T N it bt ettt sl el e lalelelelelelalelalslalslalalelalalelalalelsclelalalesolalelaslolalalalelale e B PN
VIV Nlefelwlalelelo]. 1o AV .Eoleged Jeo f falelelelelelelolalaleleleleleolelololalelolalelelealelalalolalalelaleleleBih ]

444 Registers RO-R2 are modified.
222 Registers R3-R5 are preserved.
22; Implicit Qutputs:
2?8 The HIRT is initialized as described above.
651
2;% DUSINIT_HIRT::
46 A3 BEDQ 454 POPL CDDBSL _SAVED _PC(R3) ; Save caller's PC in CDDB,
00 E3 455 BB(S s“#HIRTSV ACYIVE,- ; Now see if HIRT already init'ed.
03 000€E"'CF 456 HIRTSW STS,108 ) o
00A¢ ¥ 2%; BRY END_INTT_HiRT ; Branch around if already initialized.
0000°'CF D& 459 108: CLRL HIRTSL _RPLQFL ; Singly linked List with second
0000°'CF  9€ 460 MOVAB  HIRTSL_RPLQFL,- . longword pointing to tail of list,
0004 CF 221 HIRTSL_RPLQTP
000E'CF 02 A8 46% BISW S“#HIRTSM BUSY, - ; Prevent use of HIRT until fully
2gg HIRTSW_STS : init'ed.
466 ;: Allocate the (DRP to be used and re-used during the 1/0 operations
22; ; associated with dynamic Host Initiated Replacement of bad blocks.
069 °
50 00Cs 8F ic ¢70 20$: MOVIWL W#IRPSK _LENGTH,R1 : R1 contains amount of space to alloc.
008F 0 2;1 85BW ALLOC_POOL . Allocate space. Returns R2=>space.
OA 90 47§ MOV8 #OYNSC _IRP,- : Make first part of C(DRP look Like an
0A A2 474 IRP$B_TYPE(R2) : IRP,
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0B A2 51 B0 0029 475 MOVW R1,IRPSW SIZE(RS) ; Save t Be and size inside ''IRP'',
55 60 Ag 95 002D 476 MOVAB -gﬂRPSL TOQFL(R2) ,RS : RS = Z RP portion of packet.
0020°'CF S D0 0031 477 MOVL RS, HIRTSL CDRP : Save address of replacement CODRP.
FFAQO 8F BO 0036 478 MOVW #CORPSL _[0QFL - ; Size field in CDRP portion is negative
08 AS 003A 479 CORPSW_CORPSIZE (RS) ; “offset ot IRP from CDRP portion.
39 90 003C 480 MOVB #DYNSC_CDRP,~- ; Mark type of CDRP portion.
O0A AS 003E 481 CORPSB_CD_TYPE(RS)
26 AS D6 0042 48% CLRL CORPSL_CDT(RS) . S0 tar we have no connection for (DRP,
28 AS D& 004 48 CLRL CORPSL _RWCPTR(RS) ; This CDRP will not use RWAITCNT,
2C AS D& 8828 2%? CLRL CORPSL _LBUFH_AD (RS) . Signal that no mapping resources allocated
20 AS D4 Q049  4B6 CLRL CORPSL _RSPID(RS) ; Clear RSPID to show none yet allocated.
1C AS D& 004C 487 CLRL CORPSL _MSG_BUF (RS) : Likewise show no MSCP buffer.
&0 AS 10 9A 0Q04F 488 MOvZBL #CDRPSA HIRT, - ; Set HIRT permanent (DRP flag.
0053 489 CORPSL _DUTUFLAGS(RS)
0053 490
0053 491 ;
0053 492 ; Allocate pages from pool to serve as buffers when reading RCT sectors
0053 493 ; during replacement of bad blocks on a disk.
0053 494 ;
0053 495
51 020C 8F 3C 0053 496 50%: MOVIWL #512¢12,R1 : R1 contains amount of space for a
8823 23; ; page and a VMS structure header.
55 0000 (3 9t 0058 499 MOVAB CODBSA _PRMCDRP(R3), RS . ALLOC_POOL needs R5 => Permanent CDRP,
0056 30 0050 500 BSBW ALLOC _POOL . Atlocate space, Returns R2=>space.
$S  0020°'CF DO 8ggg gg; MOVL HIRTSL _CDRP,RS ; Restore RS => Hirt CDRP.
0065 503 ASSUME (DDBSB_SUBTYPE EQ (DDBSB_TYPE+1 .
BO 0065 504 MOVW #OYNSC _CLASSDRV= ; Place type and subtype descriptors
0066 505 1<DYNSC_CD_BBRPG@8>,- : into header using convenient ((DDB)
OA A2 0264 8F 0066 506 copsB_TYPE(R2) ; offset definition.
08 A2 51 BO 0068 507 MOVW R1,CODBSW_SIZE(R2) : Also place size into header.
5¢ 0C A2 9t 0Q06F 508 MOVAB  12(R2),R2 ;: R2 => beyond VMS structure header.
51 D¢ 88;% 2?3 CLRL R1 : Clear loop index register.
0024'CF4 DS 0075 511 B80S: TSTL HIRTSL_PAGEOPTR(R1] : Test where to put address of allocated pag
06 13 0072A 512 BEQL 90$% ; EQL implies we have found a depository.
51 06 007C 513 INCL R1 ; Else bung index register
FS N 88;8 g}g BRB 80% ; and go back and try again.
0024°CF4Y 52 00 0080 516 90s: MOVL R2,HIRTSL PAGEOPTR(R1] ; Else save Pa?e address.
0044°'(CF&Y 52 FEOO 8F AB 0086 517 BICW3  #“XFEOO,RZ,- . Calculate BOFF of pa?e just allocated
008F 518 HIRTSW BOFFOCR1] : and save it in the Indexed slot.
EF Q08F 519 EXTIV  S*“#VASU_VPN,- ; Now calculate SVAPTE of allocated
%2 52 15 0091 520 S*#VASS _VPN,R2,R2 : Rage. First get VPN,
50 00000000°'GF DO 8838 251 MOVL G‘HHGSGE,SPfBASE.RO : Then RO => base of system page table.
0034°'CF& 6042 DE 0098 SZ% MOVAL (RO)CR2] ,HIRTSL _SVAPTEO{R1] .
00A2 524 ; Move SVAPTE into proper slot.
03 51 D OOAg 525 CMPL R1 #3 ; See it we are done a locat\ng. ,
AC 19 88:7 ng BLSS 50§ . LSS implies NO, so we go to try again.
O00E'CF 02 AA QO0A7 S%B BICW S“#HIRTSM BUSY, - : Allow use of HIRT now that it has
0AC 529 HIRTSW_STS . been initialized. )
5S 00D0 (3 9¢ 083% gg? MOVAB  CDDBSA_PRMCDRP(R3), RS . Get controller permanent C(DRP in RS,
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0084 g S CSBTTL ALLOC_POOL
0084 9
00B6 537 ;o
00Bé S%& : This subroutine allocates and zeroes nonpaged pool.
0084 539 ;
00B4 540 ; Inputs:
0084 541 ;
00Bé 54§ ; R1 -# bytes of gool to allocate
0086 543 ; RS -Addr of (DR
0084 544 ;
00B4 545 ; Outputs:
00B4 546 ; ,
00B4 547 ; RO =0/1 for fail/success
00B4 548 ; R1 -# bytes actually allocated
0084 549 ; R2 -Addr of buffer allocated
0084 550 ;-
0084 551
00B4é 552 ALLOC_POOL: : Allocate and zero pool
00B4 553
53 0ob 0084 556 PUSHL R3 ; Save R3.
00000000°GF 16 00B6 555 JSB G EXESALONONPAGED : Allocate from nonpaged pool
Ot 50 E9 00BC 556 BLBC RO,10% : Skip clearing structure if failure
37 88 0Q0BF 557 PUSHR  #~M<RQ,R1,R2, R4, R5> ; Save MOV(C registers
62 51 00 6 00 ¢2¢C 882; ggg MoveS  #0, (SP),#0,RT, (R2) ; lero initialize structure
37 BA 00C7 560 POPR #*M<RO,R1,R2,R4,R5> : Restore MOV(C registers
53 8eD0 00C9 561 POPL R3 ; Restore R3.
05 00CC 562 RSB
00CD 563 _ _
00CD 564 10$: . Allocation fajlure. .
88%8 ggg . Prepare to wait awhile before trying again.
10 AS BEDO 00CD 567 POPL CORPSL _FR3(RS) ; Save R3 in R5=>UCB or CDRP.
14 A5 56 00 00D1 568 MOVL R4, CDRPSL _FR&(RS) : Likewise Ré
18 AS 8EDO 0005 569 POPL CORPSL_SAVD_RTIN(RS) ; and caller's return address.
20 AS 51 DO 0009 570 movL  R1, CORPSL_RSPID(RS) ; Save allocation size.
000D 571 FORK_WAIT ; Wait awhile.
51 20 AS D0 OQ0E3 572 MOVL CORPSL_RSPID(RS), R1 ; Restore size of block to allocate.
20 AS D& Q0E7 573 CLRL CORPSL _RSPID (RS) : Restore CDRP field.
18 A5 DD O00EA 574 PUSHL  CDRPSL_SAVD_RTN(RS) ; Restore caller's return address.
(S 11 00€D 575 BRB ALLOC_PoOL . Go try again.

—
~
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v04-000 DUSLOCK _HIRT - Gain exclusive access to «SEP=1984 00:15:32 [DRIVER.SRCIDUHIRT MAR:1 (8)

.SBTTL DUSLOCK_MWIRT = Gain exclusive access to HIRT

*e

DUSLOCK_HIRT - Gain exclusive access to HIRT
Functional Description:

Gain exclusive access to the H(ost) I(initiated) bad block
R(eplacement) T(:?%E;. Also, lockout new activity on the unit by

bumping UCBSW_RW T.
Inputs:

R3 UCB address

RS a fork block

Implicit [nputs:

(SP) caller's return address
4(SP) caller's caller's return address

Outputs:

RO - R2 are modified.
ALl other registers are preserved.

Implicit Outputs:
HIRT is owned by caller.

A ZATEFENFEFEFEFEFPEFEFE FEFE FEFEFE FR FE FR FE YR PR PR PR FRE PR FE PR FR

DUSLOCK_HIRT::

Q00E‘CF 00 EO 88S S“#HIRTSV _ACTIVE, - ; Make sure HIRT is active.
04 HIRTSW_STS, 5%
BUG_CHECK DISKCLASS,FATAL
56 A3 B6 5%: INCW UCBSW_RWAITCNT(R3) : Prevent new CDRP's from being begun

: on this UCB.

000E ' CF 01 E3 8BCS S“#HIRTSYV BUSY, - : Allocate the Host [Initiated Replac
18 HIRTSW_STS, 10§ ; ment Table (MIRT).
10AS S% 7D mova RY, FKBSL _FR3(RS) : 1t here, already allocated, save
0C AS 8EDO POPL FKBSL_FPCTRS) : thread context in fork block.

Thread RS (a fork block) onto the tail of the singly threaded list
of fork blocks awaiting use of the HIRT. The Listhead is a quadword
whose first Longword points to the tirst fork block on the List and
whose second longword points to the Last forkblock on the List, An
empty list is characterized by having the first longword contain a
zero with the second longword pointing to the first Longword. Each
fork block on the List, has the first longword of its Link quadword
goint1ng to the next fork block on the List, with the last fork

lock containing a zero in this longword. fhe second Longword of
each fork block"s Llink quadword contains the address of the (DDB ot
the intelligent controller associated with the device unit
attempting to gain exclusive use of the HIRT,

o Yo Yo Wo Yo Yo Yo Yo Xo No Yo Yo To No Fo To Yo No Neo Yo Yo Jo To To Yo Lo Yo Yo Yo Xo Mo Yo Yo Jo JU IV IV IV IV IV IV IV IV IV IV IV IV IV IV (U IV IV IV IV IV V. [V )
WL LA NV PORLRNOTVNONININ) = b b e e e el b e =2 O O O O O OO O OO O O OO OO O OO OO0 00 000000000000~~~
AN =2 OO 00 O N 8 W) =2 O OG0 ~J O N 8 LN =2 O O TG0 O™ W 8~ L) = © O G0 O N 8~ L) =2 O O 00 O™ N 8~ L) = O O 00~

OOOCOCOOOOOCOOOCOOOOOM MMM M AMMMMMMMMMMMMmMMMmMmMmIMm I MMM MM MMM I mmrnem. )
PP PPPPPPONNN= OO OOVMSE NI I A A AR AR I A AN R A ARN A AR A A AN AAAAAAARAN

(elelelalelalelelelelaleleleleloleleeleleleleleleleolelealelsclaolelelololeleleleleloleloleleleclelelelolelelelelslele)]
—t b d e e e e e e e e e e e e B DO OO OO OOOVOOOOOOOOOQOOOOOOOOOOROOOOOOOOOOOOO
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v04-000 DUSLOCK _MIRT = Gain exclusive access to -SEP-1984 DRIVER.SRCIDUHIRT.MAR;1 8)

010A 634 :
810A 635 . Note the reason for (DDB address here is to facilitate finding CDRPs
0}8: g 9 . associated with a CONNECTION that has failed (gone down).
65 D& 010A 638 CLRL FKBSL_FQFL(RS) ; Prepare this fork block to be at
810( 639 : tail of the list.
04 AS 00BC C3 D00 010 640 MOVL UCBSL _CDDB(R3), - : Second longword of link quadword
0112 641 FKBSL-FQBL (R5) : points to CDDB.
0004°'DF 65 9t ON 66; MOVAB  FKBSL _FQFL(RS), =~ : Move address of this fork block into
o1 64 @HIRTSL RPLQTP : forward ptr of previous tail.
0004'CF 65 9t 0117 644 MOVAB  FXBSL _FOAFL(RS), = ; Also move address of this fork block
811( 645 HIRTSC_RPLAQTP ; to List tail pointer,
05 011C 646 RSB : Terminate this execution thread by
0110 647 : returning to caller's caller.
011D 648 ,
011D 649 108: : The HIRT is owned. . '
01 10 011D 650 BsSB8 GRANT_HIRT ; Call to initialize various structures
011F 651 : with data of the new HIRT owner,
05 OWIF 652 RSB : And return to caller who now owns HIRT.
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0120 654 .SBTTL GRANT_HIRT - (omplete granting access to the HIRT
0150 638 i
8} § 222 : GRANT_HIRT - Complete granting access to the HIRT
8} 8 ggg : Functional Description:
0120 661 ; This routine is called from DUSLOCK_HIRT and DUSUNLOCK _HIRT, upon
3 0120 66§ : granting ownership of the HIRT to a thread. GRANT_HIRT initializes
0120 663 ; various data fields reflecting this ownership and Facilitating the
0120 664 ; thread's use of the HIRT CDRP.
0130 665 ;
0120 666 : Note: .
0120 667 ; Since both subroutines that require ownership of the HIRT, REPLACE_LBN
0120 668 ; and ONLINE_COMPLETE, make use of the user's original RSPID so as to be
0120 669 ; able to co-relate all Error Log messa?es generated by a user /0
0120 670 ; request, GRANT_HIRT passes the RSPID form the user CDRP to the HIRT
0120 671 ; permanent (DRP.
0120 67% :
0120 673 ; Inputs:
0120 674 ;
0120 675 ; R3 UCB address
0120 676 ; RS User CDRP address
0120 677 ;
0120 678 ;Outputs:
0120 679 ; X )
0120 680 ; various HIRT and CDRP fields updated.
0120 681 ;--
0120 68%
0120 683 GRANT_HIRT:
0120 684
20 AS 00 0120 685 PUSHL CORPSL _RSPID(RS) . Pass current RSPID to HIRT CDRP.
20 AS D4 0123 686 CLRL CORPSL _RSPID(RS) ;. Prevent spurious deallocates.
001C'CF_ 55 DO 0126 687 MOVL RS, HIRTSL _SAVDCDRP ; Save given RS.
0070°CF  O0074°'CF 9t 0128 688 MOVAB  HIRTSL_SUBSTACK, - : Initialize SUBSTACK in MIRT,
0132 689 HIRTSL-STKPTR _
0014°CF  S3 O 8}%; 23? MOVL R3, HIRTSL_OWNUCB ; Indicate who owns HIRT.
55 6 DO 0137 69 MOVL (SP), RS : Get RSPID.
7€ SO0 70 013A 69 MOVQ RO, -(SP) : Save reaisters.
013D 694 fFIND_RSPID RDTE : Lookup ROT for RSPID.
06 50 EB 0143 695 BLBS RO, 10 : Branch it Lookup successtul.
0146 696 BUG_CHECK DISKCLASS,FATAL ; Else, major incons1sganc¥.
65 0020°CF DO Ql14A 697 108: mov( HIRTSL CDRP, = : For now pass ownership ot RDTE to HIRT
014F 698 RDSL _CORP(RS) ; permanent CDRP.
50 B8E 70 OQ14F 699 Mova (SP)¥, RO ; Restore saved registers.
5S 0020°'CF 0O 015; 700 MOVL HIRTSL_CORP,RS + RS => permanent replacement (DRP,
20 AS BEDO 015 701 POPL CORPSL_RSPID(RS) ; Pickup RSPID to use thruout replacement.
2C AS D4 0158 70§ CLRL CORPSL_LBUFH_AD(RS) : Indicate no resources yet allocated
1C AS D& O015E 70 CLRL CgRPSL MSG_BOF (RS) . excoat RS . .
BC AS 53 00 0161 704 MOVL RS, CORPSL_OCB(RS) : Make HIRT permanent CDRP => this UCB.
0165 705 : This allow UNIBUS nappina to work.
00C8 (3 00 0165 706 MOVL UCBSL _CDT(R3) - ; Place (DT pointer into C(DRP for handy
26 AS 8169 707 CDRPS(_(DT(RSS . reference by SCS routines. Note this
168 708 . must be done each time the HIRT is
0168 709 : locked since we may be us1n? a different
0168 710 : port (and therefore CONNECTION) each
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GRANT_HIRT - (omplete granting access to 5=$ U HIRT.MAR; 1
168 711 : time
g Az 9t 0168 71§ MOVAB U(CBSW RWAITCNT(RS3),- H POIHt "CORP field to UCB field.
A 1?5 n (DRPSE RWCPTR(RS)
0080 8F AA (01 714 8l(w #HIRTSA _ERLOGIP,= ; Initialize bit.
000E ' CF 0176 715 HIRTSW_STS
05 0177 ™Né6 RSB ; Return to caller.
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Release HIRT access -SEP-1984 00:135:3 DRIVER.SRCIDUHIRT .MAR; 1 (10)

.SBTTL DUSUNLOCK_HIRT = Release HIRT access

™ o=

*
+

DUSUNLOCK_HIRT - Release HIRT access
Functional Description:
Caller wishes to relinquish exclusive control of the HIRT,
It becomes the current owner's obligation to restart the first
{?r:ad (if any are there) that may be waiting on the HIRT wait
st.
Note:

DUSUNLOCK _MHIRT passes back the user's RSPID from the HIRT permanent
CORP to the user's CDRP.

Inputs:
RY UCB of HIRT owner
Implicit Inputs:

£ 8 8-\ N A N R AR AN N AN PONINONNONOCINON) — —2  — O
(V. \ S deliole B ¥To QV F QW NE_Jeliels . BNTle JV F JV SE_TelvVel.. ]

LN KR YR N NN FI FIN FN TR FE FE FU N N TN TR A TN TN A TN RS N TN TR T T UK SRR IR SR IR JPA

HIRT owned by caller
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b Outputs:
7465 RS Original CDRP address
;29 ALl other registers are preserved.
;28 Implicit Outputs:
750 HIRT ownership relinquished. It any threads are on the HIRT wait list,
;21 first of these is granted HIRT ownership and is started up.
738
;gg DUSUNLOCK_HIRT::
56 A3 87 756 DECW UCBSW_RWAITCNT(R3) : Decrement to again allow normal /0.
e SO 70 757 Mova RO, -TSP) ; Save some registers.
1C B8 758 PUSHR  #*M<R?,R3 RG> ; Save more registers.
55 53 »O 759 MOVL R3, R : Setup UCB for UNSTALLUCB.
00000000°GF 16 760 JSB 6*SCSSUNSTALLUCB ; Call to start up IRP's on UCBSL_10QFL.
1C  BA ;21 POPR #*M<R2 ,R3, RG> . Restore registers.
5S 0020°CF DO 76 MOVL HIRTSL_CORP,RS : RS => HIRT (DRP,
20 AS DD ;gg PUSHL  CDRPSL_RSPID(RS) : Save cgs;;nt RSPID so as to restore to
; user .
2C 13 166 BEQL 15% : EQL implies RSPID has been deallocated
767 ¢ due to re-CONNECT. Branch around.
20 AS D4 768 CLRL CORPSL _RSPID(RS) : Prevent spurious deallocates.
5 6t 0O 769 MOVL (sP), RS ; Get RSPID.
770 FIND_RSPID_RDTE : Lookup RDT entry for RSPID.
04 50 €8 n BLBS RO, 5% : Branch if Llookup successful.
77§ BUG_CHECK DISKCLASS,FATAL ; Else, major inconsistancy.
50 001C'CF DO 773 5%: mov(l HIRTSL_SAVDCDRP, RO ; Get saved (DRP address,
OF 12 776 BNEQ 10% ; Branch if there still is a saved (DRP.
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v04-000 DUSUNLOCK _HIRT - Release HIRT access 5-SEP=-1984 00:13:3 DRIVER.SRCIDUHIRT .MAR;1 (10)
01AF 775 . Else, it has been canceled.
SS__ 65 DO 0Q1AF 776 MOVL  RDSL_CDRP(RS), RS : Which means, use HIRT (DRP.
20 AS B8EDO 0Q1B2 777 POPL CDRP‘L_RSPID(&S) ; Restore its RSPID so it can be
0186 778 DEALLOC_RSPID ; deallocated.
1 N 8}8% ;;8 BRB 19% : And branch around.
65 S0 00 O01BE 781 108: MOVL RO, RDSL_CDRP(RS) : Pass ownership of RDTE back to user
50 8eD0 0101 78% 15%: POPL RO ; Get RSPID. ]
55 001C'CF D0 01C4 78 MOVL HIRTSL_SAVDCDRP, RS ; Get original CDRP address in RS.
06 13 01C9 784 BEQL 19% ; Branch if original CDRP canceled.
20 AS S50 DO 81%? ;gg MOVL RO, CDRPSL_RSPID(RS) ; Else, restore user's original RSPID.
SO 8t 70 8}65 ;gg 19%: MOovaQ (SP)+, RO : Restore 1st group of saved registers,
01D2 789 . ] .
0000°CF D5 01D2 790 TSTL HIRTSL _RPLQFL ; Determine if HIRT wait list is empty.
27 13 8}83 ;g; BEQL 50% ; EQL implies List empty.
3f 88 8}32 ;32 PUSHR  #*M<RO,R1,R2,R3,R4,R5> ; Save caller's registers.
55 0000*'CF DO 01DA 795 MOVL HIRTSL _RPLQFL RS : RS => 1st fork block on List.
65 DO O0I1DF 796 MOVL  FKBSL _FQFL(RS),- : Replace 1st fork block on List with
0000°CF 01E1 797 HIRTSC_RPLQFL : next fork block.
07 12 01E4 798 BNEQ 35% ; NEQ implies there was a next fork block.
0000*'CF 9 0Q1E6 799 MOVAB  HIRTSL_RPLQFL,- . Else wait list is now empty, so re-
0004 ° CF 01EA 800 HIRTSL RPLQTP : _direct Llist Tail Pointer to Listhead.
53 10 A5 7D O1ED 801 35%: Mova FKBSL_FR3(RS5),R3 : Restore gaqtin?.threadjs context.
FF2C 30 O01F1 802 BSBw GRANT_HIRT . Call to initialize various structures
01F& 803 ; with data of the new HIRT owner.
50 001C°CF DO O01F& 804 MOvL HIRTSL _SAVDCDRP,RO : RO => User CDRP. Now
0Cc 80 16 O01F9 805 JSB aFKBSL_FPC(RO) : _resume its waiting thread,
3F BA Q1FC 806 POPR #*M<RO,R1,R2,R3,R4,R5> ; Restore relinquisher's registers.
05 O01Fg 807 RSB : And return to relinquisher.
O1FF 808 i
01FF 809 50%: : It here, List was empty.
000E'CF 02 AA OQ1FF 810 BICW S*#HIRTSM BUSY, - : So mark HIRT as NOT busy.
0206 8N HIRTSW_STS o
05 0206 812 RSB ; And return to relinquisher,
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SBTTL ODUSTEST_HIRT_RWAITCNT - Accumulate RWAITCNT for HIRT
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DUSTEST_MIRT_RWAITCNT = Accumulate RWAITCNT for HIRT
Functional Description:

This routine accumulates an RWAITCNT value for the input U(B based
upon the amount RWAITCNT has been increment for HIRT usage.

Inputs:
RO RWAITONT accumulator
RS UCB address
Outputs:
RO RWAITCNT accumulator (with additions for HIRT usage)
R1 destroyed

ALL other registers preserved.

Vs e s By e Vs Vs Vg Vs Vs sV Ve B, VSV B, By &,y 0,

DUSTEST _HIRT_RWAITCNT::

NINOMNONVIN) = b ek d 2 S O O O OO OO0 OOCOOOOOOVOOOOOOOOOQOOC |

eleleleleleleleolelolelolelolaleaslealalelealelalalslsolelaslaleleleclelelvlelelelel« N7 T2
NI ALNLINLNIR NI NI PONIRINL NI NN NONL AL N N NV NLRL NI NN ADNORONOMNUAUNIRNINONORNORONORON) — 2
OO~ £N0M A O N H SO M@ NIV WMVAVALLAWIAMVWAWVIUVAAVIWVAWVAIVIWAWA . X —
[0 Je o oo To o To Lo To Jo To Jo To.Zo-ZwvT8 To To To To To-To To Yo To.To To To To To To Yo Yo -To Yo Yo Yo To o To TN
VAVAVAVAVA B B B I 8- 4 B 85 8 B A W W AN NN PO AORORONO PONORNONIN) — s b e DO
SMPL = OOV N WS NN =2 OO OO NN S LN = OO 00 NN E~ i) = OO ~NON N O

10 O00E'CF 01 E? BBC S*#HIRTSV_BUSY, HIRTSW_STS, 908 . Branch if HIRT not busy.
0014 CF 55 D1 CMPL RS, HIRTS{ _OWNU(B : Is the UCB the HIRT owner?
02 12 BNEQ 10§ ;: Branch if not HIRT owner.
50 D6 INCL RO ;: Else, increment RWAITCNT,
108:  ASSUME FKBSL FQFL EQ 0 , , ,
51 0000°'CF  9E MOVAB  HIRTSC RPLQFL, R1 : Init, "'previous’’ wait CDRP,
51 61 00 118: MOVL FKBSL_FQFL(RT), R1 : Link to next waiting CDRP.
0A 13 BEQL 90% ; Branch if no more waiters.
BC A1 55 D1 CMPL RS, CORPSL_UCB(R1) : Is this waiter for this UCB?
£S 12 BNEQ 11§ : Branch if not right UCB.
50 06 INCL RO ; Else, increment RWAITCNT,
F1 1 8RB 118 : Loop, till no more waiters.
05 90%: RSB ; ALl done; exit.
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Cancel requests fr 5-SEP-1984 :32 [(DRIVER.SRCIDUHIRT.MAR;1
.SBTTL DUSCANCEL_FROM_HIRT - Cancel requests from the HIRT
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DUSCANCEL _FROM_MIRT - Cancel requests from the HIRT
Functional Description:

This routine is called to Locate and cancel any 1/0 requests current
or pending for host initiated replacement. The queue of pending
requests 1s scanned. The then current HIRT owner is tested.

The HIRT wait queue is scanned and all CDRPs that meet the cancel
criteria are removed from the HIRT wait queue and gqueued for [/0 post
processing. The current owner of the HIRT (if any) is similarly
tested against the cancel criteria and if needed it too is queued for
1/0 EOSt rocessing. The HIRT is left '‘ownerless’’ in the sense that
HIRTSL_SAVDCORP is Lleft 2ero. This allows the current HIRT [0 to
continue until it completes on its own. Then, when the HIRT is
UNLOCKED, the '‘ownerless'' state is noticed and the HIRT thread for the
former owner is evaporated.

Inputs:
R3 UCB address
RS Cancel CDRP address
Implicit Inputs:
CORPSW_DUTUCNTR(RS) count of number of times to increment RWAITCNT
after cancel is completed.
Outputs:

RO through R2 are destroyed
AlLL other registers are preserved.

Implicit Qutputs:

CORPSW_DUTUCNTR(RS) count of number of times to increment RWAITCNT
after cancel is completed.

LR TR AR RN IR YRR PR PRI FE P FEFEFEFE TR FE PR FE PR PR FEFE FEFEFE FE FEFEERE N PR FE TN N

DUSCANCEL _FROM_HIRT::

(olelelelolalelelelelelolololeelelelololoalelelelselolololeleelolelelololeleolaleleleoleleleleoleoleleleloleleolelolels B 4
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000E‘'CF Q1 E1 BBC S*PHIRTSV_BUSY, - : Is the HIRT busy? I[f not, there is
79 HIRTSW_STS, 900s ; nothing to do: so branch to exit.
: Scan the HIRT pending reguests queue
ASSUME FKBSL FQFL EQ 0 _ L
51  0000'CF 9t MOVAB  HIRTS[_RPLQFL, R1 ; Get "'previous’'' (DRP on wait Llist.
52 61 DO 108:  MOVL  FKBSL_FQFL(R1), R2 : Get nect CDRP, o
3¢ 13 BEQL 1008 . Branch it no more CDRPs on wait Llist.
04 A2 00BC (3 DY CMPL ucBsSL _CODB(R3), - ; Is CORP for this (DDB?
FKBS. “FQBL (R2) ,
06 12 BNEQ 408 : Branch it not the right (DDB.
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[FCANCEL drg=(R2), then=70% ; Branch if CDRP should be canceled.
59 S% D0 40$: MOVL Rg 1 . Current becomes previous.
t " BRB 106 . Loop through all waiting CDRPs.
61 62 DO 70$%: MOVL FXBSL_FQFL(R2), - ; Unlink cancelable CDRP.
FKBSL_FQFL(RT)
05 12 BNEQ 75% : It cancelable CDRP was last,
0004 " CF 51 00 MOVL R1, HIRTSL_RPLQTP ; adjust queue tail pointer.
50 52 DO 75%: MOVL R2, RO . Setup (CDRP to cancel.
44 AS  B6 INCW  CDRP$W_DUTUCNTR(RS) ; Account for RWAITCNT increment during
; attempt to lock the MIRT,
3F B8 PUSHR  #*M<RO,R1,R2,R3,.R4,R5> ; Save registers.
5 S0 DO MOVL RO, RS ; Setup for message deallocate.
DEALLOC_MSG_BUF ; Deallocate End Message that told of
; block to be replaced.
3F BA POPR #*M<RO,RT,R2,R3,R4,R5> ; Restore re’1sters.
POST_CDRP status=5S$_CANCEL . Insert IRP/CDRP in IOPOST queue.
BF 1" BRB 108 ; Branch back to scan entire list.

1008: ; Is the HIRT owner a cancelable CDRP? If so retrieve this HIRT owner
. CORP, clear HIRTSL_SAVDCDRP, and POST _CDRP the retrieved (DRP. Note
; this works in conjunction with DUSUNLOC* HIRT and DUSRSTRTQ_WIRT_CDRP
; which must be prepared to find HIRTSL_SAVDCDRP = 0.

VOO VOOV OOV OOV OO OVOV OV OOV OOV OV OO OVOVOOOVOOOVOOOVOOVOOOOOO OmMm
WSIASAANAVAAVALNAN BN 85 85 8% 8 8 8 8 8 £ L L U LN W RN AN RO PO POROPOPOPONON) —8 b —ed b b D b xz0
O N8 ) == OO 00 N O I AN =2 O O 00 NON N I NV — OO Q0 O WSS (N = OO0 ~NO WIS )

[slolelelalalelslalelelalalelelealsleolalalslelalaleolslelalelolalalslolelseolalelalaolelslol - L]
WP OO NS = a aMP LSO DD ANNNAVIVAVIWNO S S MO OO A I~ T —

BC AS  0014°'CF D1 CMPL HIRTSL _OWNU(CB, = ; Check for correct HIRT owner U(B.
CORP$L-UCB(RSS
28 12 BNEQ 900% ; Branch in wrong HIRT owner.
5¢ 001C'CF DO MOVL HIRTSL_SAVDCDRP, R?2 : Get CDRP owner of HIRT,
26 13 BEQL 900% : Branch it owner already canceled,
. replacement running to completion.
IFNOCANCEL cdrp=(RZ), then=900% ; Branch if owner shouldn’'t be canceled.
001C'CF D4 CLRL HIRTSL _SAVDCDRP : Else, indicate HIRT owner canceled.
50 52 00 MOVL R2, RO ) . Setup CDRP to cancel,
; Following instruction deleted due to its causing RWAITCNT to be
. decremented twice; once here and once Replacement runs to completion.
: INCW  CORPS$W_DUTUCNTR(RS) . Account for owning the HIRT,
3F 88 PUSHR  #*“M<RO,R1,R2,R3,R4,RS5> ; Save registers.
5 S0 0O MOVL RO, RS ; Setup for message deallocate.
DEALLOC_MSG_BUF ; Deallocate End Message that told of
. block to be replaced.
3F BA POPR #*M<RO,R1,R2,R3,R4,R5> ; Restore re?1ster§.
POST_CDRP status=SS$_CANCEL : Insert IRP/CDRP in ]0POST queue.
05 900% RSB . Return to caller.
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- Do HIRY cleanup for 5=SEP-1984 :13:32 [DRIVER.SRCIDUHIRT .MAR:1 (13

SBTTL OUSDISCONNECT _HIRT = Do HIRT cleanup for a disconnect

NN O ZF

2. 2. 2. R0 2. 2R R R R R R R R R iR R = e

+4

DUSDISCONNECT_HIRT = Do HIRT cleanup for a disconnect
Furctional Description:

Scan the HIRT wait queue for (DRPs belon?ing to this (DDB. Remove
them and place on the restart gueue. This must be done before the RDT
resource wait is scanned. It is essential to deallocate SCS resources
held by CDRPs on the HIRT wait queue before scanning any of the S5(S
resource wait queues.

Inputs:

RY (DDB address

R& PDT address

RS Permanent (DRP address
Qutputs:

RO through RZ are destroyed.
ALL other registers are preserved.

VOO0V O OVOOVOOOVOOVOOVOOVOOVOVOOOVO Z—
W 0 O s s Vs 0y Vs Vs Vs 0LV Vs VsV VTV Ve e v

GO OO O00000000D 0D N ~NNNNNN~N~N~vNoO- OO OO0V L O
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2
2
:
2
2
2
2
2
2
2
2
2
2
2A9 --
2A9
g:g DUSDISCONNECT_HIRT::
000E'CF 00 E1 Q2A9 88(¢ S“#HIRTSV_ACTIVE, - ; See it HIRT has been activated.
30 2AE HIRTSW_STS, 99% : It HIRT not active, branch around.
55 DD %g: PUSHL RS ; Save a register,
281 308:  ASSUME FKBSL FQFL EQ 0 . o
50 0000°'CF  9€ %gl gg? MOVAB HIRTSC_RPLQFL, RO : Get ‘‘previous’’ CDRP on wait list.
55 60 DO 0286 992 40§$: MovL FXBSL_FQFL(RO), RS . Get next CDRP on wait List.
2t 13 0289 993 BEQL 90% . Branch it no more waiting CDRPs.
04 AS 53 D1 02BB 994 CMPL R3, FKBSL_FQBL(RS) : See if waiter has right (DDB.
16 12 02BF 995 BNEQ 60§ : Branch if wrong CDDB.
60 65 DO 0201 996 MOVL FXBSL_FQFL(RS), - . Let previous point to next.
(4 997 FKBSL FQFL(RO)
05 12 02C& 998 BNEQ 508 ; Branch it current (DRP is not last.
0004°CF 50 DO 0206 999 MOVL RO, HIRTSL _RPLQTP . Else, Brovious is new end.
5S¢ BC AS DO 0208 1000 50%: MOVL CDRPSL _UCBTRS), RO . Get UCB of interest. ]
56 A0 B7 SCF 1001 DECW UCBSW_RWAITCNT(RO) : Decrement count incremented during
D2 100; . attempt to allocate HIRT.
FD28' 30 0202 100 BSBW DUTUSINSERT_RESTARTQ ; Insert this (DRP in restart queue.
DA 11 0205 1004 8RB 308 : Branch back to re-scan entire
2D7 1005 _ . ¢ HIRT wait queue.
207 1006 60%: ; Setup to move to next waiting (DRP. .
50 55 DO 02D7 1007 MOVL RS, RO ; Current becomes previous.
DA 1 58? }883 BRB 08 : Loop back.
55 8ED0 020C 1010 90%: POPL RS ; Restore saved register.
0S5 020F 1011 99%: RSB ; Return to caller.
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.SBTTL DUSRSTRTQ_HIRT_CDRP = Do connection failed cleanup of HIRT (DRp

5
4)

*
*

DUSRSTRTQA_MIRY_CDRP =~ Do connection failed cleanup of MIRT (DRP
Functiocnal Description:

This routine is called by DUTUSINSERT RESTARTQ when it is discovered
that the CDRP destined for the restart queue is the HIRT permanent
CORP. This action is taken instead of placing the HIRT permanent (DRP
on the restart queue.

The CORP owning the HIRT is located and processed with a recursive
call to DUTUSINSERT_RESTARTQ, Any nagp1n8 resources owned by the HIRT
permanent CORP are copied to one of the (DDB permanent (DRPs. This
allows the resources to be deallocated sometime after the connection
is DISCONNECTed. This prevents '‘insane'’ servers fo~ incorrectly
overwriting nenorl due to reallocation of mafp1ng resources. Finally,
the HIRT is unlocked, thus making it available for some other
replacement operation,

AL N FI FI I N FI P N I FE PN R NI N N N N R I N TN

Inputs:

R3 CODB address

R4 POT address

RS HIRT permanent (DRP address -
Outputs:

RO is destroyed.
ALl other registers are preserved.

DUSRSTRTQ_HIRT_CDRP::

lelalale o Jo N N WY Ve RN P Pl Iyl s iV elelelelelelelelelelelolelelolalalelolalalealelelelelalelelalalelelelale BN}
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55 0D PUSHL RS ; Save permanent replacement CDRP addr.
55 001C*CF 00 MOVL HIRTSL_SAVDCDRP, RS ; Get HIRT owner (DRP address.
08 13 BEQL 108 ; Branch it HIRT owner was canceled.
03 40 AS 03 €O BBS #CDRPSV_PERM, - ; Branch if HIRT owner was a CDDB
ggzPSL_UUTUFLAGS(RS). - : permanent CDRP.
FDOF* 30 B8SBW DUTUSINSERT _RESTARTQ ; Insert HIRT owner on restart queue.
55 8EDO 10$: POPL RS : Restore HIRT permanent CDRP addr.
2C AS DS TSTL CURPSL _LBUFH_AD(RS) ; Were mapping resources allocated?
17 13 BEQL 20% : Branch it no mapping res. allocated.
2C AS D4 CLRL CORPSL _LBUFH_AD(RS) : Prevent duplicate deallocations.
50 0000 (3 9¢ MOVAB  (ODBSA_PRMCDRP(R3), RO ; Get CDDB permanent (DRP address.
2C A0 30 A0 %€ MOVAB CDRPtI_LBUFHNDL(ROS. = ; Put address of Local BUFfer HaNDLe
CORPSL _LBUFH_AD(RO) . tield into_field that points to it.
ASSUME CDRPSL-UBARSRCE EQ CORPST_LBUFHNDL+12
30 A0 30 A5 70 MOVQ CORPST_LBUFHNDL (RS), : CoBg contents of buffer handle to
CORPST_LBUFHNDL (RO) : D ermanent (DRP. Also cogy
38 A0 38A5 70 MOvVaQ CDRPSI_LBUFHNDL*S(RS). -: CDRPSL UBARSRCE in case this is
CORPST_LBUFHNDL+8(R0) . a UNIBOS controller,
53 DD 20%: PUSHL R3 ; Save (DDB address.
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5% BC AS gg 12 1070 MOVL CORPSL UCB (RS), R3 ; Setup UCB for unlocking HIRT.
FESF 1 1071 B8SBW DgSUNL CK_HIRT . Release MIRT,
5% B8EDO 19 1 7§ POPL . Restore (CDB address.
031¢C 107
05 031C 1074 RSB ; Return
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.SBTTL DUSREPLACE_LBN ~ Replace a failing block

DUHIRT HOST
v04~000 DUSRE

A

Mo

*
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DUSREPLACE _LBN = Replace a failing block
Functional Description:

Perform dynamic bad block replacement. At the time of invocation,
the HIRT 1s already owned by the caller.

Also entr‘ to this routine made be made b{ branching (from subroutine
ONLINE_COMPLETE) to Llabels STEP7 and STEPI1.

Inputs:

R3 UCB address
RS HIRT permanent (DRP address

Implicit Inputs:

CORPSL _RSPID(RS) user RSPID
HIRTSL_SAVOCDRP original user CDRP address

HIRT owned by caller which implies HIRT SUBSTACK is operative
Outputs:

RO Replacement status

R1 Sett1ng for (DRPSV_ERLIP

R3 UCB address (unchanged)

R4, R5 destroyed.
AL[ other registers preserved.

Ve Ve Ve Pe Ve Ve e Ve Vo0 8008038 B0 0aVs Ve Vo VeV B0 Bs0s Ve By Ve Ve GeVsTaVe®o e

DUSREPLACE_LBN::

HIRT_SUBSAVE Save callers return point on SUBSTACK.

50 001C'CF DO MOVL™  HIRTSL_SAVDCDRP,RO : RO => original CDRP,
50 1C A0 00O MOVL CORPSL_MSG BUF(RO) RO ; RO => END PACKET,
1C A0 DO MOVL MSCPSLZFRST_BAD(ROS,= : Indicate which LBN we are
0018°CF HIRTSL “LBN ; fixing on this unit.
000A‘CF 01 B0 MOVW  #S55S_NORMAL ; Initialize worst case [/0 status.

HIRTSU 10WORST
: Invalidate contents of incore scratch pages.

ASSURE HIRTSW PGOCNTNT+? EQ HIRTSW_PGICNTNT
004C*'CF 01 CE MNEGL #1,HIRTSW_PGOCNTNT ; Invalidate pages 0 and 1.

ASSUME HIRTSW PG2CNTNT+2 EQ HIRTSW_PG3CNTNT
00S0°'CF 01 CE MNEGL  #1 HIRTSW_PG2CNTNT ; Invalidate pages 2 and 3.
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ALLOC_MSG_BUF : Allocate a send credit,

03 50 €8 BLBS RO,10% : Branch around if successful alloc.
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EPLACEMENT FOR THE DISK 12-55?-1934 80:5 :Sg XA!/VHS Macro v04=-00 Page
Replace a failing block 5-SEP-1984 00:13:3 DRIVER.SRCIDUHIRT .MAR;1

108 BRW REPLACE_CONNECT_FAILURE ; If we had an allocation failure branch,

STEP &4 of replacement algorithm.

We clear (zero) a sector sized buffer, then read the current )
contents of the bad block into the buffer. The buffer is cleared first
for the rare case when no data can be transferred (such as a valid sync
pattern s not detected). The read is performed with error recovery and
error correction enabled. In addition to saving the data, we )
remember whether or not the read succeeded. The saved data is
considered valid if the read succeeded, or invalid it it did not.

First we 2zero out the buffer to receive the contents of the failing block.

PUSHR  #*M<R2,R3,R4,RS>
movcs  w0,. #0,#812 -

aHirfSL PAGETPTR
POPR #*M<R2 ,R3,R4,R5> ; Restore registers.

Step 4 continued. Prepare the (DRP with SVAPTE, BOFF, and BCNT of page 1
:;gce1v1qg tield for upcoming read) so as to facilitate mapping of
: is region.

MOVL  #1,RO
BSBW  MAP_PAGE

: Step & continued. Prepare the MSCP packet to read failing block into page 1.
BSBW FILL_RCT_PACKETY

MOVB  #MSCP$K OP READ,-
MSCP$B_OPCODE (R2)

MOVL  WIRTSLOLBN,-
MSCPSL_LBN(R2)

SEND_MSCP_MSG : Send message to the MSCP server.

BBC #MSCPSV _EF ERLOG,-
MSCPSB FLABS(R2),15$

BISW #HIRTSA ERLOGIP, -
HIRTSW_STS

; Save registers.
; Clear page 1 prior to read.

; Pass page to map to subroutine.
: Map page 1

Subroutine that fills most fields in
MSCP packet. Returns R2=>MSCP packet.
Copy the READ opcode, field not filled
by above subroutine.

And also the LBN of the bad block.

Se %o %o B,

Test for error Log message generated
and branch around if not.

Else remember that error Log messages
Have been generated.

15%:

UNMAP . Release mapping resources.
CLRL CORPSL _LBUFH_AD(RS) : Show no mapping resources allocated.
MOVL CORPSL_MSG_BOF (R5),R2 ; Refresh R2 after unmap.

: Remember status of read of failing block so as to be able to write it later
R with or without the forced error flag.

BICW S“FHIRTSM_FE, HIRTSW_STS ; Initialize bit,
1F_MSCP SUCCESS, Then=20% ; Branch it READ succeeded.
208 BISw S“#RIRTEM_FE,HIRTSW_STS ; Set bit if read tailed.

: Step §.
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v04=-000 DUSREPLACE_LBN - Replace a failing biock 5=-SEP-1984 : DRIVER,.SRCIDUMIRT . MAR;1 (
0399 1190 ; Record the data obtained when the bad block was read durin? step & in
0399 1191 ; sector of each R(CT copy. [If the data cannot be successfully recorded
0399 119§ : in the RCT, report the error to the error log and go to step 18. Note
0399 1195 ; that the Multi-Write algorithm used to record the data in sector 1 uses
0%99 1194 ; write-compare operations to guarantee that the data is successfully
0399 1195 ; recorded.
0399 1196 :
0399 1197
0399 1198 STEPS:
0399 1199
8%33 }28? . Write contents of page 1 to sector 1 of each RCT copy.
50 01 00 0399 1%0% MOVL #1,R0 . Pass sector and page number to routine,
004E'CF S50 B0 8;2% }%8‘ MOV RO,HIRTSW_PGI1CNTNT : lz?xcate that page 1 contains RCT sector
0565 30 O03A1 1205 BSBW WRITE RCT_BLOCK ; Call internal subroutine to write.
08 S0 €8 03A4 1206 BLBS RO,STEPG : LBS implies successful write to at
03A7 1207 HIR_ERROR - ; Signal HIR error.
03A7 1208 steg =5, type=WRITE
0636 3N 8%85 }%?8 8RW ; And branch to step 18,
0382 1211 ; Step 6. Record bad block's LBN, whether or not the saved data is valid and
0382 1212 : the fact that we are now in phase 1 of reptacement in sector 0 of each
0382 1213 ; RCT copy. This means that we read sector 0 modify it and
0382 1214 ; then rewrite the updated sector to each R(T cogg If we cannot
0382 1215 ; read any sector 0 successfully, we go to step If we cannot
0382 1216 ; successfully write at Least one sector 0, we go to step 17,
0382 1217
0382 1218 STEPG:
50 7C 0382 1279 CLRQ RO ; Prepare to read sector #0 into page #0.
03B4 12,V : We pass the page number in RO an
0384 1221 : the sector number in R1,
0384 1222
060C 30 0384 1223 BSBW READ RCT_BLOCK ; Call to read RCT block.
08 50 €8 0387 1224 BLBS RO,10$ ; LBS implies successful read.
03BA 1225 HIR_ERROR - ; Signal HIR error.
03BA 1226 steg=6. type=READ
0427 31 Q3C2 1227 BRW STEP18 ; On failure goto step 18.
03C5 1228 10$: .
S0 0024°'CF DO 03C5 1229 MOVL HIRTSL _ PAGEOPTR RO : RO => sector 0 in memory.
0018°'CF DO 03CA 1230 MOVL HIRTSLTLBN, : Copy bad block's LBN to RCT sector
0C AO 8%58 }%g% RCTSL EBN(RO) : 0 copy in memory,
08 A0 8000 8F A8 0300 12%3 BISW #RCTSM_RP1 ,RCTSW_FLAGS(RO); Set bit to signal phase 1.
AA 0306 1234 BICW #RCTSM™R p2- : Clear bit to si na not phase 2
03p7 1235 'RCTSM” BR- : clear bad RBN
0307 1236 IRCTSM” : and also clear torce error before
08 A0 6080 8F 8%8% }5%5 RCTSW_ FLAGS(RO) . testing for valid data.
000E'CF 02 E1 03DC 1%39 88C S“#HIRTSV FE, - ; See if original data is valid.
06 0361 1240 HIRTSW_STS, 208 ,
08 AO 0080 8F A8 O03E2 124 BISW #RCTSMTFE, : Set force error it appropriate.
03¢e8 124; RCTSW FLAGS(RO)
03E8 12435 20%: .
S0 D& Q3EB 1244 CLRL RO : Rewrite page 0.
051C 30 O3EA 1245 BSBW WRITE _RCT_BLOCK . Go to rewrite sector 0, ,
0B 50 E8 O3ED 1246 BLBS RO,STEP7 : LBS implies successtul rewrite,

5)

Dt
']
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Q3FQ 1247 HIR_ERROR - ; Signal HIR error.
03F8 1248 steg=9. type=wRITE
03CA 31 OQ3F8 1249 BRW STEPY : And go to step 17.
O3FB 1250 ; STEP?.
03FB 125) ; wurite and read test patterns on the suspected bad block to determine
03fr8 1 S§ . whether or not it 1is in fact a bad block.
Q3FB 1¢53 ; Go to step 9 if the test patterns fail,
03FB 1254 ; indicating that the block 1{s indeed bad. Continue with step B if the
03FB 1255 ; test patterns succeed, indicating that the block may be good. The test
03FB 1256 ; patterns fail if either the block is again reported as a bad block or if
8%;8 }%g; ; the test patterns cannot be written and read back correctly.
03FrB 1059 '
03FB 1260 STEP?7:
52 002C'CF DO 0Q3frB 1261 MOVL HIRTSL _PAGE2PTR R? ; R2 => target page.
51 "B6DBCBED BF DO 0400 1ee§ MOVL  #TEST_PATTERN,RI : Get test pattern to write to bad block.
50 80 8F 9A 828; }%g‘ 108 MOVZBL #512/%,R0 . Loop counter set to # Longwords in block.
82 51 DO 040B 1265 ' MOVL R1,(R2)+ : Copy test pattern to page 2.
FA SO FS 82?; }529 SOBGTR RO,10$ . Loop thru page.
0 02 DO 0411 1268 MOVL #2,R0 ; Pass page to map to subroutine.
0694 30 82}? }%?8 BSBW MAP_PAGE ; Call to map page 2
0617 1271 ; Call subroutine that recycles current END PACKET, recycles current RSPID and
82}; }%;g R fills in most relevant data in the MSCP packet.
0638 30 0417 1274 BSBW BUILD_RCT_PACKET ; Build a packet to transfer mapped
82}: }%;2 : page to random LBN.
041A 1277 ASSUME MSCPSW MODIFIER EQ MSCPSB_OPCODE+2
08 A2 43000022 8F DO Q41A 1278 MOVL #MSCPSR OP WRITE- : FILL in field not prepared by
04c2 1279 1<<MSCPSM_MD_COMP - ; BUILD_RCT_PACKET,
0422 1280 'MSCPSM_MD-SECOR -
0622 1281 IMSCPSM _MD SEREC> @ 16>, -
82%% }%g% MsCP$8_OPCODE (R2)
0018°CF DO 0422 1284 MOVL HIRTSL_LBN,~ ; Fill in field filled in incorrectly
1C A2 0426 1285 MSCPSL_LBN(R2) : by BUILD_RCT_PACKET.
82%3 }539 SEND_MSCP_MSG . Send message to the MSCP server,
05 EV (0428 1288 B8C #MSCPSV_EF _ERLOG, - : Test for error Lo @essage generated
07 09 A2 0420 1289 MSCPSB _FLAGS(R2),15$ : and branch around it not.
0080 8F AB 0430 1290 BISW SHIRTSA ERLOGIP,- : Else remember that error log messages
000E * CF 82%; } 31 58 HIRTSW_STS : Have been generated.
0637 129§ ' UNMAP . If write no good, give up resources.
2C AS D& 043A 1294 Clke CORPSL _LBUFH_AD(RS) : And show that deallocation was done.
S5¢ 1C AS DO 043D 1295 MOVL CORPSL"MSG_BOF (RS),R2 ; Refresh R2 => END PACKET atter unmap.
822; }239 208 1F _MSCP SUCCESS, tRen=30% ; Branch it WRITE successful.
008¢ 31 822: ;ggg 308‘ BRW STEP9 ; Proceed to next step of replacement.
07 EO 0Q4éA 1500 . 8BS #MSCPSV_EF _BBLKR,- : 1t bad block reported again on write,
F8 09 A2 044C 1301 MSCPsB_FLAGS(RZ),20% . then branch back to proceed with
L4F 1§8§ ; replacement,
44F 1 40%:
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; Clear page to receive test pattern written block.

PUSHR l‘H(RZ R3, R4 ,R5> : Save registers.
MOV(S £0,#512 : Clear page 2 prior to read.
auinfSL PAGE?PTR
POPR #*M<R2,R3,R4 RS> ; Restore registers.
. Catl subroutine that recycles current END PACKET, recycles current RSPID and
: fills in most relevant data in the MSCP packet.
MOVL ”? RO . Pass page to map to subroutine.
8SBW MAP P : Call to map page 2.
BSBY BUIED RCT _PACKET ; Build MSCP packet to transfer page 2
ASSUME MSCPSW MODIFIER EQ MS(CPSB OPCODE*Z
MOVL #MSCPSK _OP_READ- ;: FILL in field not prepared by
1<<MSCPEM_MD_comP - : BUILD_RCT_PACKET.

'MSCPSM_MD_SECOR -
‘MSCPSM_MD-SEREC> @ 16>, -
mscPs8_oPTODE (R2)

MOVL HIRTSL_LBN,~ Fill in tfield filled in incorrectly
MSCPSL™ LBN(RZ) ; by BUILD_RCT_PACKET.
SEND_MSCP_MSG Send message to the MSCP server.

8BC #MSCPSV_EF _ERLO
MSCPSB_FLAGS (R2
B1ISW #HIRTSA ERLOGIP

LX ]

6,- Test for error lo message generated
) and branch around if

; Else remember that error log messages

’

LN YN TN N

‘58 HIRTSW_STS Have been generated.
' UNMAP : Give up MAP resources.
CLRL CORPSL_LBUFH_AD(RS) : And show that deallocation was done.
MOVL CORPSL_MSG_BOF (RS) ,R2 ; Refresh R2 => END PACKET after unmap.
s08 1F _MSCP SUCCESS, then=60% : Branch it WRITE successtul.
60,' BRW STEP9 : On any error, goto step 9.
" 8BS #MSCPSV_EF BBLKR,- ; It bad block reported on read,
MSCP$B_FLAGS(R2),50% : then branch back to proceed with
;. replacement of same.
MOVL HIRTSL PAGEZPYR : R2 => target page.
MOVL 01531 PATTERN, R1 : Test pattern to conpare to bad block.
708 MOVZBL /&,RO . Loop counter set to # longwords in block.
) CMPL R1,(R2)¢ : Compare test pattern to page 2.
BNEQ 5 : On any discrepancy, branch.
SOBGTR RO,70% . Loop thru page.
STEPS.

We write the saved data back out to the bad block usin? 3 .

urite-coapare o?erat on. The write-compare is pertormed with the '‘force

error' modif tf and only if the saved data is invalid. Go to step

if the urite-congare both succeeds AND the block is no longer reported as
a bad block == the original problem was a transient. The write-compare

succeeds if no error is detected and the saved data is valid or it only a
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EPLACEMENT FOR TH? B?SK 1 -SEP-1932 883?§5§g !AX/VHS Macro

R T v04=-00
Replace a failing block 5-SEP-19

Page
DRIVER.SRCIDUHIRT .MAR; 1 (

—a N
(U, 1,8}
~

forced error is detected and the saved data is invalid.

STEPS:

Try to write original data out to block originally reported as bad since
error now appears to have been transient.

grev1ously replaced, and (1f it has previously been replaced) the bad
lock's old RBN. The RCT is NOT updated at this time, [f the R(CT scan
fails, we report the error to the error tog and go to step 16,

TED

LBN

i

1368

1364

1365

1366

1%67

1368

1369 MOVL #1,R0 ; Data from bad block is in page 1.
1370 BSBW MAP PAGE . Map page 1. L

}3;1 BSBW BUICO_RCT_PACKET : Recycle etc., and fill in packet.
1§7§ ASSUME MSCPSW MODIFIER EQ MSCP$B_OPCODE+?

1374 MOVL #MSCPSR OP WRITE- ; FILL in field not prepared by

1375 '<MSCPSA MD_COMP316>,- ; BUILD_RCT_PACKET.

}g;? MSCP$8_OPCODE (R2)

1378 BBC S*#HIRTSYV FE, - ; See it original data is valid.

1379 HIRTSW STS, {08 o

1380 BISW  #MSCPSA MD_ERROR, - ; Set torce error modifier it

}§g1 108 MSCPSW_RODTFIER(R2) original data is invalid.

138% MOVL HIRTSL _LBN,- : Fill in field tilled in incorrectly
1384 MSCPSL_LBN(R2) : by BUILD_RCT_PACKET,

}ggg SEND_MSCP_MSG ; Send message to the MSCP server.
1387 BBC #RSCPSV_EF ERLOG, - ; Test for error lo @essage generated
1388 MSCPSB FLAGS(R2),15% . and branch around if not.

1389 BISW #HIRTSA _ERLOGIP,- : Else remember that error Log messages
}gg? 58 HIRTSW_STS : Have been generated.

139; UNMAP : It write no good, give up resources.
139 CLRL CORPSL_LBUFH_AD(RS) : And show that deallocation was done.
}ggg MOVL CORPSL_MSG_BOF (R5) ,R2 ; Refresh RZ2 => END PACKET after unmap.
1396 1F_MSCP FAILURE, then=STEP9 : Branch it problem not transient.
1397 88s #MSCPSV_EF _BBLKR,- ; 1t bad block reported on write,
1398 MSCPSB_FLAGS(R2) ,STEP9 ; then branch ahead to proceed with
1399 : _replacement of same. .

}28? BRW STEP13 : Branch if error was transient.

140; STEP9. _

140 We scan the RCT and determine what new RBN the bad block

}282 should be replaced with, whether or not the the bad block has been
1406

1407

1408

1409

1410

1411 STEPY: _

141; BSBW SEARCH _RCTY : Routine to search the RCT for an RBN,
141 BLBS RO,STEP10 ; LBC implies success, so goto step 10.
1414 BBS S“AHIRTSV RCTFULL, - : Check tor RCTFULL error and

1415 HIRTSW_STS, 9108 . branch if that is the problem.

16416 HIR_ERROR - : Else, signal HIR READ error,

1417 step=9, type=READ
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oOF 11 0512 1 BRB 980% ; Join common branch to step 16.
step=Y, type= ULl ; Signal H ULL error.
O00A'CF  216C BF BO 051C 14 MOV #SSE BADR!?, - : Algo. supply a worst case error
05 g 14 g HIRTSW_IOWORST ; status.
0250 %1 82 : }2 Z 980%: BRW STEP16 : Go to step 16 after any failure.
0526 1425 ; STEPIO.
05¢6 1426 . Record the new RBN, whether or not the bad block has been previously
0526 1427 ; replaced, the bad block's old RBN (if it has been previousty replaced)
0526 1428 ;: and the fact that we are in Rhase 2 of bad block reg acement in sector 0
05%6 1429 ; of each RCT copy. The R(T myst be updated without reading sector 0,
0526 1430 ; instead using the copy of sector 0 Last read from or written to the R(CT.
0526 1431 ; 1f the RCT cannot be updated, report the error to the error log and go to
0526 143§ ; step 16.
0526 1433 ;
0526 1434
0526 1435
0526 1436 STEP10:
SO0 0024°'CF DO 0526 1437 MOVL HIRTSL_PAGEOPTR,RO ; RO => Page 0.
0058 CF DO 0528 1438 MOVL HIRTSL RBN,- . Update date to sector 0 copy in
10 AD OS§F 1439 RCTSL _RBN(RO) : in memory.
O00E'CF 03 E1 0531 1440 BBC s“#HIRTSV MATCH, - ; See if we had a failing RBN, and
0c 0536 1441 HIRTSW_S15,108 . if NOT, branch around.
2000 8F A8 0537 14472 BISW #RCTSM BR,- ; Indicate failing RBN in sector 0
08 A0 0538 1443 RCTSW_FLAGS(RO) ; tlags word.
00SC'CF DO 053D 1444 MOVL HIRTSL MATCHRBN, - ; And also indicate the failing RBN.
14 A0 0541 1445 RCTSL_BAD_RBN(RG)
0543 1446 108:
8000 8F AA 0543 1447 BICW #RCTSM_RP1 ,- . Show that we are leaving phase 1
08 AD 0547 1448 RCTSW FLAGS (RO) : of replacement processing.
4C00 BF AB 0549 1449 BISW #RCTSA RP2,- ; And entering phase 2
08 AD 0540 1450 RCTSW_FLAGS(RO)
054F 14651
S0 D& 054F 1452 CLRL RO : Rewrite page 0.
0385 30 0551 1453 BSBW WRITE RCY_BLOCK . Go write the sector.
0B 50 E8 0554 1454 BLBS RO,STEP11 . If success, go to next step.
0557 1455 HIR_ERROR - ; Signal HIR error,
0557 1456 steB=10. type=WRITE .
0221 31 QSS5F 1457 BRW STEP16 ; Branch on failure.
0562 1458
0562 1459 ; STEPI1, L
0562 1460 ; e update the RCT to indicate that the bad block has been
0562 1461 ; replaced with the new RBN, and that the old RBN (if anK) s unusable. It
056 146§ : this requires ugdat\n? two blocks in the RCT, then both blocks must be
0562 1463 ; read before either 1s written. If a block cannot be read successfully,
0562 1464 : report the error to the error lo? and go to step 16. It a block cannot
822% }222 . be written successfully, report the error to the error log and go to step
056% 1467 ;
0562 1468
0562 1469
0569 1470 STEP11: _ _
50 0058°'CF Q7 00 EF Q362 14N EXTZV  #0,#7 HIRTXL _RBN,RO : RO = offset in sector ot RBN descriptor.,
51 002C°'CF DO 0569 147§ MOVL HIRTSL PAGEJPTR,R1 : Rl => sector containing RBN descriptor,
50 6140 DE 8295 }2;‘ MOVAL  (R1)[RO],RO : RO => RBN descriptor.
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002C'CF 52
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REPLACEMENT FOR THE
= Replace a failing

BISLY #R
H]
88( s*
Hl
BISL R
10%:
BBS s
Hl
BRW 60

20$:

ASHL #=7 HIRTSL_MATCHRBN,R1

RTSV énp;vps.

TSV_MATCH, -
515,208

#2,R1
CMPW  RT.HIRTSW_PG2CNTNT

BSBW READ _RCT_BLOCK
RO, 30$

ADDL
BEQL  40$
MOVL  #3,RO0
BLBS .
HIR_ERROR -

BRW
30%:

BRB
40%:

step=11, type=READ
Step1s @ P

MOVL  HIRTSL_PAGE3PTR,R2
50%

MOVL HIRTSL _PAGEZ2PTR,R2

508%:

EXTIV  #0,#7 ,HIRTSL_MATCHRBN,Ry

MOVAL (R2)[ROJ,RO

MOVL  (RO),HIRTSL_BADRBND

13

; Branch it primary RBN allocation.

L TR FE FE FENEFEFEFEFTE FE FE FE X

LX)
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MOVL  #RCTSM_UNUSABLE, (R0)

CMPL  R2,HIRTSL_PAGE2PTR
peal 608
MOVL #3,R0
BSBW WRITE RCT_BLOCK
BLBS RO,60%
HIR_ERROR -

steg=11. type=WRITE
BRW STEP1S_A
MOVL #2,R0

BSBW  WRIiTE RCT_BLOCK
BLBS  RO,STEPT2

HIR_ERROR -
steg=11, type=WRITE
BRW STEP1S_B

[ FE FE Y FY TR FE FI ¥

Se Ve Be Ve

:58 VAX/VMS Macro v04-00 Page 34
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L
T

Put LBN being replaced into descriptor.
and or in ALLOCATED bit,

; Indicate non prime allocation.
; Branch if RCT search showed RBN failed.
; 1t NOT RBN failure, skip RBN

descriptor update.

R1 = relative RCT block containing
bad RBN descriptor.

Add in sectors 0 and 1.

Page 2 contains RBN descriptor of
allocatable RBN and maybe also
descriptor ot bad RBN, .

Eg% 1Ep ies both descriptors in same

ock.

Indicate that we want to read into
page 3.

Read secter (R1) into page 3.

It success, continue.

Signal HIR error.

Branch on failure.

; R2 => page with bad RBN descriptor.
; Branch around.

; R2 => page with bad RBN descriptor.

RO = oftfset of bad RBN descriptor.

RO => bad RBN descriptor,

Save Bad RBN descriptor in case

we have to restore due to failure.
Clear LBN and mark unusable bit in
descriptor. ]

See if both descriptors in same page.
EQL implies yes. Go do only 1 write.

Rewrite page 3 [RO].
Go write. )

It success, continue.
Signal HIR error.

Branch on failure.

Prepare to write page 2.

Go write.

I1f success, goto next step.
Signal HIR error.

: Branch on failure.
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- Replace a failing block EP-

STEP12.
We use the REPLACE command to revector the bad block to the
chosen replacement block, then use the standard WRITE command (addressed
to the bad block's LBN) with the ‘‘compare’’ modifier asserted to store the
saved data in the replacement block. The write-compare is performed w
the "‘torce error'’ modifier it and only if the saved data is inval1d
Note that the REPLACE command impllcitly verifies that a head or servo
track failure has not occurred, caustn? Large number of improper
replacements. If the REPLACE command fa ls, ?o to step 15. If the WRITE
command fa1ls. go to step 9 to re=-scan the RC for another RBN. Note
that the current new RBN will become the old RBN for this next pass.
Either failure will have already been reported to the error Llog. The
WRITE command succeeds if no error is detected and the saved data is
valid or if only a forced error 1is detected and the saved data is

cro v04-00 Page 35
:32 [DRIVER.SRCIDUHIRT.MAR;1 (15)

M

LB R TR FEFE TR FENENFE FEEFE TR EE FR B N

invalid,
STEP12:
RECYCH_MSG_BUF ; Recycle END PACKET into MSCP buffer.
03 50 ¢8 8LBS RO,S$ : LBS means allocation success.
019 3% BRW REPLACE_CGNNECT_FAILURE : A%lgtat1on failure means CONNECTION
: ailure,
5%:
INIT_MSCP_MSG ucb=(R3) ; Initialize MSCP packet for REPLACE.
ASSUME MSCPSW MODIFIER EQ HSCPSB JOPCODE+2
00 MOVL #MSCPSR _OP REPLC- : FILl in field not prepared by

1<MSCPSA MDD EXPRS@16>,- ; BUILD_RCT_PACKET.

08 A2 80000014 8F MSCPSB OPCOUE(RZ)

000E'CF 0& EO BBS s“#HIRTSV _EMPTYPE, ; See it primary or secondary RBN,
04 HIRTSU $s75.108 : branch if secondary.
01 A8 BISW #MSCPSA MD PRIMR,- ; Set primary modifier it
0A A2 108 MSCPSW_MODTF IER(R2) ;: called for.
0C A2 0058 CF 00 . MOVL HIRTSL _RBN,MSCPSL_RBN(R2); Fill in special REPLACE field.
0018°'CF DO MOVL HIRTSL_LBN,- ; Fill in field filled in incorrectly
1C A2 MSCPSL™ LBN(RZ) ; by BUILD_RCT_PACKET.
SEND_MSCP_MSG ~ : end message to the MSCP server.
05 &1 88C #RSCPSV_EF _ERLOG, - ; Test for error lo nessa e generated
07 09 A2 msCP$B _FLABS(R2),15 ; and branch aroun no
0080 8F A8 BISW SHIRTSA _ERLOGIP,- ; Else remember that error log messages
000E ' CF 55 HIRTSW_STS ; Have been generated.
' If HSCP SUCCESS, then=20% : Branch if REPLACE was successful.
HIR_ERROR - . Signal HIR error.
steB =12, type=REPFAIL
00C4 b} 208 BRW STEP1 B
SO0 01 00 . MOVL #1,R0 : Data from bad block is in page 1.
0452 30 BSBY MAP PAGE . Map page 1.
03F9 30 8SBY sullo RC! _PACKET ; Recycle etc., and fill in packet.
ASSUME MSCPSW MODIFIER EQ HSCPSB OPCODE +2
DO MOVL #MSCPSK OP WRITE- ;: FILL in tield not prepared by

ASNANVSNAVAVINA B B 85 B U s W AN L NP PO POTOMNIN) = e e ed ad ed ek d 2 s O O O O O O O OO0 OO0 O0OO0OO0OOOOT P
OOV OO WHNO NN DO OMN—2O NNV O O OO WA MO OOV OO OO OVOOOOOCOOOOO0 M—
OB ~NON NS L) = O O 00 O WA NN = OV 00 NOMNN B N = O O Q0 ~N O W S ) — O OO0 O A S5 N0 — O O 00 O W I~ Wil

AWALAVAAUAUA LA VAU AA VAN LA VWA VA LA AR WA WA A WA UAWALA WAL WA A A VAT VAWIAIVALS UVAAVAALALALALUALALALALALALA (DM
OO 0BCOON N NN N NN NN NNO O OO OO OO VVWNWVNMIWWVIWVWWVWNES B DD DS D IR NN NN 20

OO0OOOOOOCOOOOCOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOUL DOOOQOOOOOOOC TV
oo o000 OO OO OO OO OO O OFOrOOrONOrOFOOOrOOOOOOOFONOOFONONO > ONOOONONMOOOOMONOON T Z

'<MSCPSA_MD_COMPR16>,-  BUILD_RCT_PACKET,
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08 A2 40000022 8F 8222 }ggg MSCP$B_OPCODE (R2)
000E'CF 02 EY 0664 1591 :]:]d S“PHIRTSV FE, - ; See it original data is valid.
06 0669 159¢ HIRTSW STS, $0s
OA A2 1000 8F AB 0Q66A 159 BISW #MSCPSR MD ERROR, - : Set force error modifier if
0670 1594 MSCPSW_MODIF IER(R2) : original data is invalid.
0670 1595 30s: . ‘
0018°'CF DO 0670 1596 MOVL HIRTSL_LBN,- ; Fill in field filled in incorrectly
1C A2 0674 1597 MSCPSL_LBN(R2) : by BUILD_RCT_PACKET.
82;8 }ggg SEND _MSCP_MSG ; Send message to the MSCP server.
05 €1 0679 1600 B8C FMSCPSV _EF _ERLOG, - ; Test for error loa messa?e generated
07 09 A2 0678 1601 MSCP$B _FLAGS(R2),358 ; and branch around if not.
0080 8F A8 0675 160§ BISW PHIRTSM ERLOGIP,- ; Else remember that error Log messages
000E * CF 0682 160 HIRTSW_STS ; Have been generated.
0685 1604 35%: .
0685 1605 UNMAP . It write no good, give up resources.
2C AS D& 0688 1606 CLRL CORPSL _LBUFH_AD(RS) ; And show that deallocation was done.
52 1C AS DO 823? }ggg MOVL CORPSL_MSG_BOS(RS),R2 : Refresh R2 => END PACKET after unmap.
8232 }g?g IF _MSCP SUCCESS, then=STEP13 ; 11 WRITE successful go to step 13.
0695 1611 ; ASSUME that the force data subcode is 2ero .
08 B 0695 1612 (MPW #MSCPSK ST DATA, - ; See if data error with force error
0A A2 0697 1613 MSCPSW_STATUS(RO)ey  : subcode. _
oA 12 gggg }g}g BNEQ 50% : ; It 7, then branch to take action.
O0OE'CF 02 EO 0698 1616 8BS S*"#H]RTSV FE, - ; To STEP13 it force error expected.
OF 06A0 1617 HIRTSW_STS, STEP13
06A1 1618 BUG_CHECK DISKCLASS,FATAL ; Shouldn't happen.
06A5 1619 508: .
06AS 1620 HIR_ERROR - : Signal HIR error.
06AS 1621 steg=12. type=WRITE . ]
FEGE 31 Q6AD 1622 BRW STEP9 ; Following algorithm, goto step 9.
06B0 1623
06B0 1624 ; STEP13,
06B0 1625 ; We update sector 0 of the R(T copies to indicate that we are no
06B0 1626 ;: Llonger in the middle of replacing a bad block. The RCT must be updated
06B0 1627 ; without reodxng sector 0, instead using the copy of sector (0 last read
06B0 1628 ; from or written to the RCY. If the RCT cannot be updated, report the
0680 16%9 ; error to the error Log and go to step 17
06B0 1630
0680 1631
0680 163§ STEP13: - . .
50 0024°CF 00 06B0 163 WOVL HIRTSL _PAGEOPTR,RO ; RO => page 0, which contains sector 0.
AA  06BS 1634 BICW #RCTSM_RP1- . Reset flags 'n sector zero. We are
0686 1635 'RCTSM_RP2- : NOT in phase 1 nor in phase 2.
0686 1636 '‘RCTSM_BR- : Also we clear Bad RBN flag and
0686 1637 'RCTSM FE,~- : force error flag as well.
08 A0 €080 B8f 06B6 1638 RCTSW_FLAGS (RO)
0688 1639
0688 1640 ; ASSUME RCTSL_RBN £Q RCTSL _LBN+4
0C A0 7C 06BB 1641 CLRQ RCTSL_LBN(RQ) ; lero out RBN and LBN.
14 A0 D4 82?% }gﬁi CLRL RCTSL _BAD_R3N(RO) ; AlLso clear BADRBN field.
50 D& 0601 1644 CLRL RO ; Rewrite page 0,
02435 30 06C3 1645 BSBW WRITE_RCY_BLOCK . Go write page into sector.
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0B 50 EB 06C6 BLBS RO,STEP14 ; LBS is success.
06C9 HIR_ERROR - ; Signal HIR error.
06C9 steg=13. type=WRITE
00F1T W 8281 BRW STEP17 ; After failure goto step 17.
06D4 : STEPYG.,
gggz . We set the success return code and return to our internal caller.
0604 )
06D4 STEPI4:
06D4& DEALLOC_MSG_BUF
51 D& 06D7 CLRL R1 ; Prepare to return ERLIP bit if set.
0?7 ES D9 BBCC s“#HIRTSV ERLOGIP, - : Branch around if clear and clear if
03 Q00E'(F HIRTSW $T15,10$ ; already set.
51 046 A8 108 BISW #CORPSA_ERLIP,R1 ; Set bit in R1 so as to return to caller.
50 01 3¢ ' MOVZWL S*#SSS_NORMAL RO ; Prepare to return status to caller.
HIRT_SUBRETURN ; Return to caller.

STEP15 = If here we failed to update the RCT (STEP11) or we failed in the
REPLACE (STEP12).

We restore the RCT to indicate that the new RBN is unallocated

and usable and that the bad block is either not replaced or revectored to
the old RBN, whichever was it's original status. The RCT must be updated
without reading any blocks from it, instead using the copies of the
relevent blocks that were read from the RCT in step 11. Any errors are
reported to the error Log but otherwise ignored.

STEP15_A:
: Here we tailed to write the RCT block containin? the Bad RBN only when
: this descriptor resided in a different RCT block than that of the
: selected RBN. Because of the way that STEP11 works the copy
H of the RCT Block is in page 3.
5¢ 0030°'CF 00 MOVL HIRTSL _PAGE3PTR,R? : R2 => copy of page 3 in memory.
50 005C'CF 07 00 E&f EXTZV  #0,#7 ,RIRTSL_MATCHRBN,RO; RO = offset (longword) of Bad RBN
: descriptor in page 3.
50 6240 DE MOVAL  (R2)[RO],RO ; RO => Bad RBN descriptor slot,
60 0060°'CF DO MOVL HIRTSL _BADRBND, (R0O) : Restore Bad RBN descriptor.
50 03 DO MOVL #3,R0 : Prepare to try to rewrite page 3.
Q1FF 30 B8SBY WRITE _RCT_BLOCK : Try to rewrite.
08 50 E8 BLBS RO, 90% : Branch if WRITE succeeded.
HIR_ERROR - : Else, signal HIR error,
steB=1S. type=WR]TE
6C N 90$: BRB STEP16 ; Always go to step 16.
STEP15_8:

It here we failed in the REPLACE operation or in updating the RCT block
containing the sele:ted RBN descr\gtor. So we tr¥ to restore the
RCT sector(s) that contained the RBN descriptor(s). It there was
no Bad RBN, then we simply want to restore the contents of page ¢
to the sector indicated by HIRTSW PGJCNTNT after clearing the
RBN descriptor slot associated with the se(ected RBN.

N =2 O O 00 “NOMNA S LN =4 OO 00 NON N SN =2 O Q00 O S L) =2 O O 00 N O W £ Laif\) = O O TD O™ N L) — O 000 ~O-

~N~v~wo-ooorOrOrOrOrOrOOMOONOOOOOOOrONOONOAOOOOOOOOOOOOOOOOOOOCOOOOCOOCOCOCOCTOCO DM
OOO VOV OVOVOVOVOVOVOVEOOMWOOOA VA0 NN NNNNNNNNOOOOOOO~OO O VMNVIWIWNWVIWAIWNES S 0 ZO

—b e el cnl ) wnld wld cold eld wld dd wld ol i D =l il il el el il ] il D el il el il i el D ) ) i D D il ol ) i ) D il il el el il sl el ) D ) el D sl acdd sndd r— —4

NNNNNNNNNNNNNNNvYOOoOrOr-OrOrO-Or-OoOo0OOOOhOOOOOOMOOOOOOONOM
- i o i e i e e e v =S (DO TIMMMMMMMMMMmMMMMMMMmMMmMMmMMmMmMmMmMO o

[eTalaleleleleleawclalalelelelelalelolalelelelalelelolelelelelelelalalalalalaleolaoleolalels]
NNNNNNNNNYNYNVOOPR YENTOES NI AT TRN N NN AT OARA) D




6 15
DgHIR! HOST INITIATED REPLACEMENT FOR THE DISK 1 -SEP-198‘ 88:52:55 AX/VMS Macro v04-00 Page 38
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O00E*'CF 03 E1 0717 1703 BBC S“#HIRTSV MATCH, - : 1t NO Bad RBN, branch ahead to
63 8;}6 };8g HIRTSW_ST75,20$ . restore only one descriptor.
0710 1789 . 1f there was a Bad RBN, and its descriptor happened to reside in the
07210 1707 ; same RCT sector as the descriptor of the selected RBN, then we first
0710 1708 ; first restore the old contents of the Bad RBN descriptor then
0710 1709 . if this descriptor resided in a different sector than the selected
0710 1710 RBN's descriptor, we rewrite this other sector first. Note the
07210 17211 ; other sector is contained in page 3 while the selected
8;18 };}g : RBN's descriptor is always in page 2
52 002C"'CF gg 0710 1714 MOVL HIRTSL PAGEZPTR,R? : R2 => copy of page 2.
S1  00SC'CF _F9 BF 0722 1715 ASHL #-7 HIRTSL_MATCHMRBN,R1 ; Calculate RCT sector # for Bad RBN.
31 02 €O 0729 1716 ADDL #2,R1 . Add in R(T sectors 0 and 1.
0050°'CF 51 B8] 07%( 1717 CMPY R1_HIRTSW_PG2CNTNT ; See if in same sector.
05 13 8;3; 1;}3 BeaL  10% : EQL implies yes.
52 0030°'CF 0O 8;%3 };S? 105 MOVL HIRTSL_PAGE3PTR,R2 ; R2 => copy of page 3.
50 005C°CF 07 00 EF Q738 172¢ EXTIV  #0,#7,HIRTSL_MATCHRBN,RO; RO = offset (longword) of Bad RBN
073fF 1723 . descriptor in page 2 or 3.
50 6240 DE O73F 1726 MOVAL  (R2)[ROJ,RO ; RO => Bad RBN descriptor slot.
60 0060'CF DO Q743 1725 MOVL HIRTSL _BADRBND,(R0) : Restore Bad RBN descriptor.
002C'CF 52 D1 Q748 1726 CMPL RS, HIRTSL_PAGEPTR . See it we have to do both gages.
11 13 0740 1727 BEQL 204 . EQL implies NO, only page 2.
50 03 DO O74F 1728 MOVL #3,R0 ; Prepare to try to rewrite page 3.
0184 30 0752 1729 BSBW WRITE RCT_BLOCK : Try to rewrite.
08 50 €8 0755 1730 8'BS RO, 20% : Branch if WRITE succeeded.
0758 173 HIR_ERROR - ; Else, signal HIR error.
0758 1732 step=15, type=WRITE
0760 1733 20%:
0760 1734
0760 1735 ; Here we clear the selected RBN's descriptor and rewrite the sector from
0760 1736 ; page 2
0760 1737 .
5¢ 002C'CF DO 0760 1738 MoVL HIRTSL PAGEZPTR,R2 : R2 => page 2 in memorr.
SO 00S58'CF 07 00 EF 0765 1739 ExTZv  #0,#7 ,RIRTSL_RBN,RO : RO = offset (longword) of selected RBN
076C 1740 ; descriptor in pa?e 2.
50 6260 DE 076C 1741 MOVAL  (R2)CRO],RO ; RO => RBN descriptor slot. )
60 D& 8;;2 };2; CLRL (RO) ; Restore to available RBN descriptor.
SO0 02 DO Q772 1744 MOVL #2,R0 : Prepare to try to rewrite page 2.
0191 30 0775 1745 BSBW WRITE _RCT _BLOCK : Try to rewrite.
08 50 €8 8778 1746 BLBS RO, STEP1E : Branch if WRITE succeeded.
778 1747 HIR_ERROR - ; Else, signal HIR error.
077% 1748 steg=15, type=WRITE ) i
0783 1749 ; ===-- ERB STEP16 ; Always continue with step 16.
0783 1750
0783 1751 ; STEP16.
0783 17S§ . We use the standard WRITE command (addressed to the bad block's .
0783 1753 ; LBN) to restore the saved data., The write is performed with the ''force
0783 1754 ; error' modifier if and onl‘ if the saved data is invalid. Any errors are
0;§3 };25 : reported to the error Log but otherwise ignored.
87 g 175?
078; 1758 STEP16: ) .
50 01 00 0783 1759 MOVL #1,R0 ; Prepare to try to write original data
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786 . to bad block that we coutd not replace.
0322 gO 786 BSBW MAP_PAGE : Map p aa P
02¢9 30 ; g BSBW  BUICD_RCT_PACKET : Build MSCP packet.
78¢( ASSUME MSCP$W MODIFIER EQ HSCP$8 OPCODE+?2
22 00 078C MOVL #MSCPSR _OP URITS ; Put Tn write opcode.
08 A2 78E MSCP$B_OPCODE (RSS
Q00E'CF 02 E1 0790 BB( s“#HIRTSV FE : Branch around if NO forced error.
06 795 HIRTS$W STS,108 ,
1000 BF AB (796 BISwW #MSCPSM _MD ERROR : Set forced error bit modifier on.
0A A2 ;3@ 105 MSCPSW_MODTF IER(A2)
0018°'CF 00 (079C MOVL HIRTSL_LBN,- ; Indicate LBN to write.
1C A2 7AQ MSCPSL® LBN(RZ)
7A2 SEND_MSCP_MSG : Send message to the MS(CP server.
7AS If _mSCP SOCCESS, then=12% ; Branch if WRITE succeeded.
7AB HIR_ERROR - ; Else, signal HIR error.
7AB step=16, ty e-URITE
07 09 A2 05 &1 783 128: B88C #MSCPSV_EF _ERLOG, ; Test for error lo message generated
788 MSCP$8 FLAGS(RZ) ISS ; and branch around if no
0080 B8F AB (788 BISW #HIRTSM ERLOGIP,~ ; Else remember that error lLog messages
00O0E * CF 78( HIRTSW_STS ; Have been generated.
78F 15%:
78F UNMAP
2C AS D4 CLRL CORPSL _LBUFH_AD (RS) : Indicate no mapping resources.
STEP17.

We update sector 0 of the RCT copies to indicate that it is no

longer in the middle of replacing a bad block. The RCT must be updated
without reading sector 0, instead using the copy of sector 0 last read
from or written to the RCT. Any errors are reported to the error Log but
otherwise ignored.

LI TN PR NN TN N )

STEP17:
50 0024°'CF DO MOVL HIRTSL _PAGEOPTR,RO ; RO => page 0, which contains sector O.
AA BICW #RCTSM_RP1- : Reset flags in sector zero We are
'RCTSMC RPZ- : NOT in phase 1 nor in phase 2.
'RCTSM _BR- : Also we clear Bad RBN flag and
'RCTSM _FE,~ : force error flag as well.
08 A0  EO0BO 8F RCTSW_FLAGS (RO)
H ASSUME RCTYSL _RBN EQ RCTSL LBN#+4
0C A0 7¢C CLRQ RCISL _LBN(RO) : lero out RBN and LBN.
14 A0 D4 CLRL RCTSL_BAD_RBN(R0) . Also clear BADRBN field.
50 D& CLRL RO ; Rewrite page 0.
012¢ 30 858w WRITE RCT BLOCK : 6o write paae into sector.
08 50 €8 BLBS RO, STEP18 . Branch it WRITE successful.
HIR_ERROR - ; Else, signal HIR error.
step=17, type=WRITE
s STEP18.

: We set the failure return code and return to our internal caller.
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EPLACEMENT FOR THE DISK 12-SEP 1984 00: g g gAX/VHS v04-00 Page 40
9 block 5-SEP=1984 00:1

ReplLace a failin

STEP18:
EEALLOC H?G BUF
88CC S“#HIRTSV _ER OGIP -
HlRT‘U §18.1
BISW #CORPSA ERLIP R1

MOVIWL HIRTSW 10ST.RO
BLBC RO, 158
MOV ZWL Hlétsu JOWORST, WG
15$: HIRT_SUBRETURN™

REPLACE _CONNECT_FAILURE:

108:

BRW DUTUSKILL_THIS_THREAD

DRIVER.SR U IRT.MAR;1 (15

Prepare to return ERLOGIP bit if set,

Branch around if clear and clear if
already set,

Set bit in Ri sO as to return to caller.

: Indicate failure to caller.
: Branch if error already found
; Else, get worst case ]/0 status.

; Come here if CONNECTION failure

anywhere in REPLACE logic.

; Branch to kill this thread.
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erform HIRT operat 5-SEP~1984 (00:135:3 DRIVER.SRCIDUMIRT ,MAR; 1 (16)

.SBYTL ODUSONLINE_COMPLETE - Perform HIRT operations after ONLINE

LAC
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DUSONLINE _COMPLETE - Perform HIRT operations after ONLINE

Functional Description:
Complete bringing 8 unit ONLINE when it is attached to a controller
that require HOST INITIATED dynamic bad block replacement. This
routine reads sector zero of the R(T to see if the disk went oftline
in the middle of bad block replacement. [f so the replacement is
completed.

Inputs:

RY UCB address for the unit that being brought ONLINE
RS HIRT permanent CDRP address

Implicit Inputs:
HIRTSL_SAVDCDRP CDRP that describes the current operation

HIRT is owned by the current thread
HIRT SUBSTACK is reset

Outputs:
RO Replacement status
R1 Settina for CDRPSV_ERLIP
R3 UCB address (unchanged)

R2, R4, RS destroyed.
AL[ other registers preserved.

LE L NI NI N A FEL RN I SN SR T SO TR TS TS TP P IS S TP IR IR T TS TS PSR L RN R IS R NN WY

(o Yo Yo To Te.To . To.Ta To Yo .Te Do Lo to Do To To-To Te To To -To -To To-To -lo-To -To To Lo To To To.To To Jo.To To To.Jo Yo To To To -To To To Lo To.lo Do Lo 2o To Lo lo To T g,
OGO NN NN NN NN NVNVOOOOOOOOOO O VMNNS50S DO
OO0 ~NO NI ) = O O 0D N N S\ =4 O O D O VN8 L) =2 O O 0D O WA 8 L) = O O 00 ~NONA S LN = O O OO O N I~

OO0OOOOOOOOOOOOCOCOOO0OOO0O0OOOOOOOOOOOOCOOOOOOOOOOOOOOOCOOOOOOOC M w
P Y& S PNOMNONONNMNVAINNVO OO EOAEMMMMMMMMMMMMMMMMM M MMM MMM MM MM MMM MMMMIMMmMmMm. Y —e

8 DUSONL INE _COMPLETE::
? HIRT_SUBSAVE : Save return point on SUBSTACK,
1 ASSUME HIRTSW PGOCNTNT+?2 EQ HIRTSW_PGICNTNT
004C*'CF  0Y C(CE } MNEGL  #1,HIRTSW_PGOCNTNT : Invalidate contents of pages 0 and 1.
1 ASSUME HIRTSW PG2CNINT+?2 EQ HIRTSW_PG3CNTNT
00S0°'CF 01 CE } MNEGL  #1,HIRTSW_PG2CNTNT ; Invalidate contents of pages 2 and 3.
2 ; Here we want to read sector 0 of the RCT into page 0 so as to be able to
2 H determine whether or not we went down in the middle of Dynamic Bad
2 ; Block replacement. .
2 : Note we have NOT allocated a Message Buffer. READ_RCT_BLOCK (via a call
% : to BUILD_RCT_PACKET) will do it for us.
50 ¢ 2 CLRQ RO : Indicate read sector 0 (R1) into
5 . _page 0 (RO), .
019¢ 30 B8SBW RBAD RCT_BLOCK : Read indicated sector into page.
08 S0 €8 2 BLBS RO, 208 ; LBS means successful read.
82 HIR_ERROR - . Signal HIR error.,
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PLACEMENT FOR TH DIS -SEP=1984 8 0:58:
E - Perform HIRT opera -SEP-1984 :1
step=1 func ONL INE,
e=R
BRW S‘EP18 :
20%: ’

S Macro V04-00 Page &2
R.SRCIDUM

Goto deallocate and set RCT_FAILURE
status code before returning.

. Here we do a write of page 0 to sector 0 (all copies) to insure that we

: did not crash in the middle of an

: get a set of 1ncons1stent copies.
CLRL RO :
BSBW HRITS RCT_BLOCK :
BLBS :
HIR_ERROR - :
step- func ONLINE,
ypeiahiTe
BRW S :
30%:
MOVL HIRTSL _PAGEOPTR,R0O :
BITW  #RCTSM_RP1- ;
'RCTSM _RPZ,-
RCTSW_ FLAGS (RO)
BNEQ 408 :
DEALLOC_MSG_BUF :
CLRL R1 H
B88CC sS*"#HIRTSV ERLOGIP, - :
HIRTSH $75.35¢ :
355 BISW #CORPSA_ERLIP,R1 :
MOVIWL #SS$S_NORMAL RO .
HIRT_SUBRETURN :
40$:
MOVL RCTSL _LBN(RO),~- :
HIRTSC _LBN
MOVL #1,R0 :
MOVL 7 ,R1 :
BSBW READ RCT_BLOCK :
BLBS RO,50s :
HIR_ERROR - :
stepsz 3, func=0NLlNE. -
s IERIE ;
508:
MOVL HIRTSL _PAGEOPTR,RO :
BICW FHIRTSM _FE- :

'"HIRTSM MATCH-
'HIRTSM_EMPTYPE -
'HIRTSM_RESCAN-
'HIRTSMTRCTFULL ,~
HIRTSW_STS

BBC #RCTSV_FE,=- :

update of sector 0 and thereby

Rewrite page 0.

Write indicated sector from page.
LBS means successful write.
Signal HIR error.

Goto deallocate and set RCT_FAILURE
status code before returning.

; RO => sector 0 in nemor{.
. Test for phase 1 of replacement

or phase 2.

; NEQ implies that we were in the

middle of replacemenit.

: Else we deallocate the tuffer

Prepare to return ERLOGIP bit it set.

: Branch around if clear and clear it

already set.

: Set bit in R1 s0 as to return to caller.

deallocate the RSPID, and we return
to caller with a success status.
Return.

Restore LBN to replace to HIRT,

; Read into page 1.
: From RCT sector i

Read RCT block.

: L8S means successful read.
; Signal HIR error.

Goto deallocate and set RCT_FAILURE
status code before returning.

Again, RO => sector 0 contents.

Initialize incore bits.

Branch it no torced error.

IRT.MAR;1 (16)
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INITIATED EP-19
v04-000 DUSONL INE _COMP rform HIRT operat SEP-19 VER.SRCIDUMIRT .MAR; 1 (16)
0S 08 AQ 8898 1948 RCTSW FkAG (RO),608
000E'CF 04 A8 oszg }ggg 608 BISW  s“#HIRTSM_FE,HIRTSW_STS ; Set incore forec error bit.
OF E1 Q8A3 1951 88(C #RCTSV_RP1,- ; See it NOT in phase 1.
03 08 AD 8gAS 1955 RCTSW_FLAGS (RO), 708
FB50 W1 A8 195 8RW STEP? : Branch into step 7 to continue.
08AB 1954 70%:
EO 08AB 1955 8BS #RCTSV RP?,~ : Sanity check.
04 08 AD 08AD 1956 RCTSW_FLAGS (RO), 758
0880 195 BUG_CHECK DISKCLASS,FATAL
0884 1958 75%:
10 A0 D00 08B4 1959 MOVL RCTISL _RBN(RO) ,~ ; Remember RBN that we had selected.
0058 CF 0887 1960 HIRTSC_RBN
08BA 1961
0D E1 (88BA 196§ BB(C #RCTSV BR,~- : See if we had had bad RBN.
B AQ 088C 196 RCTSW_FLAGS (RO) ,808 : Clear means no.
Q00E'CF 08 AB 088BF 1964 B81Sw S“#HIRTSM MATCH, - . We set equivalent bit in core.
08C4 1965 HIRTSW STS
164 A0 DO 08(C4 1966 MOVL RCISL_BAD _RBN(RO),- ; Copy the old bad RBN.
005C* CF 08C7 1967 HIRTSC_MATCHRBN
08CA 1968 80$:
08CA 1969
83%: }g;? ; Here figure out whether this is prime RBN,
0309 30 O08CA 1972 BSBw HASH_LBN ; Hash HIRTSL_LBN to produce values
08¢0 1973 : for HIRTSL_RCTBLOCK and HIRTSL_OFFSET,
51 0068°'CF 02 C3 08CD 1974 SUBLY  #2,HIRTSL_RCTBLOCK,R1 ; Subtract out RCT sectos 0 and 1°
51 ST 07 78 0803 1975 ASHL #7,R1,R1 : Rl = relative block containing prime
0807 1976 : RBN descriptor « 128.
51 006C'CF C0 08D7 1977 ADOL HIRTSL OFFSET,R? s R1 = prime RBN.
0058°'CF 51 D} 08DC 1978 CMPL R1, HIRTSL _RBN ; See it this the one.
05 13 O08E1 1979 BEaL 90§ ; EQL implies yes. ,
10 A8 OQBE3 1980 BISW #HIRTSM EMPTYPE,- ; Set bit meaning NOT prime RBN.
000€E* CF 08ES 1981 HIRTSW_STS
08ES 198% 90%:
08E8 198 o _
8%%3 }83? ; Here read sector containing allocatable RBN into page 2.
51 0058°'CF F9 BF 78 OQBE8 1986 ASHL #-7 ,HIRTSL _RBN,R1 ; R1 = relative RCT block containing
08€EF 1987 : this RBN descriptor.
51 02 (O OB8Ef 1988 ADDL #2.R1 : Add in sectors 0 and 1.
0 02 0O OBFg 1989 MOVL #2,R0 : Read into page 2.
00c8 30 O08F) 1990 BSBW READ RCT_BLOCK ; Go read RCT sector.
08 50 €8 83:3 }ggl BLBS RO,100% ; Branch on success.
08r8 199§ HIR_ERROR - ; Signal HIR error,
08FB 1994 step=4, func=ONLINE, -
oarg 1995 t¥ge=RéAD
FEEO 31 0903 1996 BRW STEP18 . Goto deallocate and set RCT_FAILURE
8906 1997 ; status code before returning.
906 1998 100%:
FCS59 31 0906 199¢% 8RYW STEP
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v04-000 WRITE_RCT _BLOCK - Write an R(T sector -SEP=-1984 :15:3 DRIVER.SRCIDUHIRT .MAR;1 17)
989 801 SBTTL WRITE_RCT_BLOCK = Write an RCT sector
909 Oi
909 08 X
909 ¢004 ; WRITE_RCT_BLOCK = internal subroutine to write a block to a particular
0909 2008 ; relative sector in each RCT copy.
0909 ¢006 .
8909 007 . INPUTS:
909 2008 ; RO = Gage number from which we write the sector
0909 ¢009 ; RY => UC
0909 ¢010 . RS => CDRP
0909 2011 ; HIRTSW_PGOCNTNT(RO] contains relative sector number to write
0909 01§ : CORPSL _MSG_BUF contains an END PACKET to recycle
0909 2013 ; CORPSL_RSPID contains an RSPID to recycle
0909 2014 .
0909 2015 ; QUTPUTS: ) o
0909 2016 . RO - LBS indicates we were successful in writing at least one
909 2017 . RCT. _ ' i
909 2018 ; RO - LBC indicates failure in all writes.
0909 2019 ;
0909 2020 ; SIDE EFFECTS:
0909 2021 : In this routine we use HIRTSW_IOST as the repository of the
0909 02% : combined status of the writes that we execute. In other words, if
0909 %02 : on tinishing the writes, the low bit of HIRTSW_IOST is set,
0909 2024 ; one or more of the writes was successful.
0909 0%5 :
0909 2026 ; NOTE: . _ .
0909 2027 ; Since this subroutine is one of those that calts SCS routines which
0909 2028 ; may fork, and since we may not leave anything permanent on the stack,
0909 0%9 : the caller's return point is popped off the stack and pushed onto
0909 2030 ; the HIRT SUBSTACK via use of the HIRT_SUBSAVE macro. Return to the
0909 2031 ; caller is effected by use of the HIRT_SUBRETURN macro.
0909 203§ :
0909 203
0909 2034 WRITE_RCT_BLOCK:
0909 2035
0909 2036 HIRT_SUBSAVE : Save return point in SUBSTACK.
0056°'CF S0 B8O 0913 2037 MOVW RO,HIRTSW _PAGENO ; Save input argument as to which ﬂgge.
0054°CF  004C°CF40 BO 0918 %038 MOVW HIRTSW_PGOCNTNTLRO),- : Also save input argument as to which
0920 2039 HIRTSW_SECTORNO ; sector (page) to write.
0008°'CF  216C 8F 80 0920 2040 MOVW #5S$ BADRCT,HIRTSW_I0ST ; Initiatize combined status word.
0010°'CF D& 0927 204 CLRL HIRTSL_LOOPCNT ; Initialize loop counter. Note loop
0928 204; : counter is longword even though we
0928 2043 ; only use one byte since we MULL?
0928 2044 : with the counter in BUILD_RCT_PACKETY.
SF 68 A3 0D EO 0928 2045 BBS #UCBSV_MSCP _WRTP, - ; 1t disk is software write protected
8338 829 208 UCBSW_BEVSTS(R3), 468 ; branch around and reject.
0100 8F AA Q930 2048 BICW #HIRTSM RCTFE,- ; Initialize flag each time thru lLoop.
OOOS'CF 8934 049 HIRTSW 51§ _
0010°'CF 91 (0937 2050 (nPB HIRTSL LOOPCNT,~ : See if we are all done with all
0000°(3 8938 851 g(BSB,UU_RC!CPVS(RB) : RCT copies.
02 1F (093¢ Si BLSSU 0% : LSSU implies NOT done,
6A 1N 0320 82‘ 303 BRB 708 : 1t done, branch around.
50 0056°CF g( §94§ 055 MOVIWL HIPISW _PAGENO,RO : RO contains which gage to map.
0161 0 ong 829 BS8w MAP_PAGE : Map page selected by RO.
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v04-000 WRITE_RCT_BLOCK - Write an RCT sector -SEP=-1984 00:13:3 DRIVER.SRCIDUHIRT .MAR; 1
094A 2058 ; Recycle the current END PACKET, the current RSPID and then prepare
094A 2059 ; the MSCP packet to write page into the next RCT cogb at relative
882: 82? ; sector of this copy. ALL this is accompiished by BUILD_RCT_PACKET.
0108 30 094A 06§ BSBW BUILD_RCT_PACKET ; Routine fills most MSCP fields.
094D 206 : Returns R2 => MSCP packet.
22 90 094D 2064 MOVB MSCPSK 0P HRITS - ; Copy the WRITE opcode.
08 A2 094F 2065 MSCP$B_BPCODE (R2S
4000 8F B0 0951 2066 MOVW #MSCPSR MD _COMP, - ; Move in compare modifier to get a
0A A2 882; 82; MSCPSW_RODTFIER(R2) : write compare operation.
OOOE*'CF 08 E1 Q957 099 B88( S“#H]RTSV RCTFE, - ; Bit clear says write WITHOUT force
06 095¢C 2070 HIRTSW ST5,408 ;. error,
1000 8F A8 0950 207 BISW #MSCPSA _MD ERROR,- ; Set force error modifier.
0A A2 0961 2072 MSCPSW_RODTFIER(R2)
0963 2073 40S$:
0963 2074 SEND _MSCP_MSG : Send message to the MS(P server.
0966 2075 UNMAP ; Unmap page.
2C AS 04 0969 2076 CLRL CORPSL _LBUFH_AD(RS) ; Indicate no mapping resources
096C 2077 : currently allocated.
52 1C AS DO 8398 %8;3 MOVL CORPSL _MSG_BUF (R5),R2 : Refresh RZ => End message.
05 EY 0970 2080 118 #MSCPSV_EF_ERLOG, - ; Test for error LoQg message generated
07 09 A2 0972 2081 MSCPSB _FLAGS(R2),45% : and branch around if not.
0080 8F AB 0975 2082 BISW #HIRTSA _ERLOGIP,- ; Else remember that error log messages
000E * CF 0979 2083 HIRTSW_STS : Have been generated.
097C 2084 45%:
097C 2085 _ ' i _
097C 2086 ; See it write succeeded and if so set HIRTSW_IOST to success; otherwise
097¢C %087 : do nothing., In this way it one or more writes succeed, HIRTSW_[OST
83;% 28%3 : will have a success indication.
OOOE'CF 08 EO 097C 2090 BBS S“#HIRTSV RCTFE, - ; Branch around status update if
24 0981 5091 HIRTSW S18,608 ; we had force error,
0982 2092 1F_MSCP SUCCESS, then=50%8, - ; Branch if request was successful,
0982 2093 status=R0O : leavin? MSCP status in RO.
S0 06 Bl 098A 2094 (MPY IMSCPSK_ST_WRTPR, RO ; Check tor write protected.
09 12 83%? 832 " BNEQ 4«8% : 1t NOT, some other error.
0008°'CF  025C 8F BO 098F %097 MOVW #5SS_WRITLCK HIRTSW_I10ST; Indicate why we couldn't write.
16 11 0996 2098 BRB 708 : And branch around.
0998 2099 48%:
0100 8F A8 0998 2100 BISW #HIRTSM RCTFE,- : Set force error flag and
000€e ' CF 099C 210 HIRTSW_STS ) )
Al 11 099F 10§ BRB 30% ; branch back to rewrite it.
09A1 2103 S0S$: o '
01 80 09A1 2104 MOVW S*#SSS_NORMAL ,- : If success, remember it in static
0008 CF 09A3 105 HIRTSW_10ST : HIRTY tield.
09A6 2106 60%:
0010°'CF D6 09A6 2107 INCL HIRTSL_LOOPCNT : Increment loop counter.
8 N 88:2 }83 BRB 20$ : And branch back to do next copy.
9AC 2110 70%: : Here after we finish all RCT copies.
S0 0008°'CF 3C 09AC 2111 MOVZWL HIRT’H 10ST,RO ; Return status to caller.
05 50 €8 0981 211i BLBS RO, 758 . Branch it successful.
Q00A'CF SO BO 0984 511 MOvW RO, HIRTSW_JOWORST : Else, save ''worst'' error.
0989 2114 758:  MWIRT_SUBRETURN * Return to caller.
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REPLACEMENT FOR THE DISK 1?-55P-1984 88:5?:53 AX/VMS Macro v04-00 Page 46
- Read an RCT sector -SEP-1984 :13:3 DRIVER.SRCIDUHIRT ,MAR;1 (18)

.SBTTL READ_RCT_BLOCK = Read an RCT sector

D

[ 2
READ_RCT_BL
the R

INPUTS:

g%x = internal routine to read contents of a relative sector of

pa?e number of page into which we read the sector
GEBat1ve sector number to read

>
> CDRP

$L_MSG_BUF contains an END PACKET to recycle
SL_RSPID contains an RSPID to recycle

ey 0 00 D
OO VHAN—=O
0 X

R RN

QUTPUTS: o .
KO = LBS indicates we were successful in the block from one of the
RCT copies. ) . )
RO - LBC indicates failure in reading from all RCT copies.

SIDE EFFECTS:
We use HIRTSW_IOST to temporarily save the status to be returned
to out caller,

NOTE:
Since this subroutine is one of those that calls SCS routines which
may fork, and since we may not lLeave anything permanent on the stack,
the caller's return point is popped off the stack and pushed onto
the HIRT SUBSTACK via use of the HIRT_SUBSAVE macro. Return to the
caller is effected by use of the HIRT_SUBRETURN macro.

IFE FE FE FE FE FE TR FEFRE IR FEFE FE FE T FE FE FRE XN FR P FE FE FI FE NI NFE NI

READ_RCT_BLOCK:

HIRT_SUBSAVE
MOVM™  RO,HIRTSW_PAGENO
MOVW  R1,HIRTSW SECTORNO

MNEGW  #1,HIRTSW PGOCNTNT(ROJ
CLRL HIRTSL _LOOPCNT

(MPB HIRTSL _LOOPCNT,- : See if we are all done with all
UCBSB_BU_RCTCPYS(R3) : RCT copies.

BLSSU 30 : LSSU implies NOT done.

MOVW "5
50
HI

Save return point in SUBSTALK.

Save input argument as to which nge.

Also save input argument as to which
sector to write.

Invalidate page(R0O) contents.
Initialize loop counter.

leleleleloleleleleclolalelalaloalelelolelalalelalelaleloloc/ale olelele .
VOOV OOV OOV OVOVOOVOVOVOOVOOOVOOOOOVOOOVPOVOOOVOOOOO0 OZF

0056°CF
0054°CF

004C' CF40
001

IO ICIYOI YOI CICIICICICIOICICIICICIOICYOIOIOICICICIOICICHICITY =4
PO 0 WA Al Wl LA LA L W A L W L A A A AN R N G AN AN A A A AN AR AN | —

@
o
o
O

LEN NN FI N NI N

50

51

01

CF D& 090D
20$%:

0010°'CF

0000'(3

0008°'CF  216C 25 N $_BADRCT,HIRTSW_IOST , Pass failure to our caller.

$
S
$ ; 1t done, branch around.
R

MOVZWL T$W_PAGENO,RO : RO contains which page to map.
BSBW MAP_PAGE ; Map page selected by RG.

; Recycle the current END PACKET, the current RSPID and then prepare
: the MSCP packet to read fage.frqm the next RCT cop‘ at relative
H sector of this copy. Al his is accomplished by BUILD_RCT_PACKET.

BSBB BUILD_RCT_PACKET ; Routine fills in most ot MSCP packet.
; Returns R2 => MS(P packet.
MOVB #MSCPSK_OP_READ,- . Copy the READ opcode since this tield

80
1"
30%:
SO 0056°'CF 3¢
0080 30

58 10
21 90
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40$: Here after we finish all RCT copies.
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v04-000 READ_RCT_BLOCK - Read an R(T sector -SEP=-1984 00:13: (DRIVER.SRCIDUHIRT .MAR; 1 (18)
08 A2 09FF 2173 MSCPSB _OPCODE (R2) ; is not filled in by BUILD_RCT_PACKET.
4000 8F B0 O0QAD1 2174 MOVW #MSCPSR MD _COMP, - ; Move in compare moditier to get a
0A A2 8:8; };2 MSCPSW_MODTFIER(R2) ; compare operation,
0AQ07 2177 SEND_MSCP_MSG ; Send message to the MSCP server.
O0AOA 2178 UNMAP : Unmap page.
2C AS D& QAQD 2179 CLRL CORPSL_LBUFH_AD(RS) ; Indicate no mapping resources
0A10 2180 ; currently allocated.
5¢ 1C A5 DO 8:]2 %}31 MOVL CORPSL _MSG_BUF(RS),R2 ; Refresh R2 => End message.
05 E1 QA4 218% 88( #MSCPSV_EF_ERLOG,- ; Test for error log message generated
07 09 A2 0A16 %184 MSCPSB _FLAGS(R2),35% : and branch around it not.
0080 8F AB O0A19 2185 8ISV #HIRTSA ERLOGIP,- ; Else remember that error Log messages
000E ' CF 0A1D 2186 HIRTSW_STS ; Have been generated.
0A20 2187 35%:
0A20 2188 . ]
0A20 2189 ; See if read succeeded and if so we now have a vaiid cop‘ of the sector so we
0A20 2190 ; simply continue. If we did not succeed we bump the loop counter and
8:%8 %}g; R go back to try ang read the sector from the next (if any) RCT copy.
0A20 2193 IF_MSCP SUCCESS, then=40$ . Branch if request was successful.
0010°'CF D6 0A26 2196 INCL HIRTSL _LOOPCNT : Increment loop counter.
B5 11 0QA2A 2195 BRB 20% ; And branch back to try next cooy.
0A2C 2196
0A2C 2197 : .
50 0056°CF  3C OQA2C 2198 MOVIWL HIRTSW_PAGENO,RO ; RO = page number into which we read.
0054'CF  BO 0QA31 2199 MOVW HIRTSW_SECTORNO, - ; Update contents of this page by
004C*CF4O 0A3S 2200 HIRTSW-PGOCNTNT(RO) : remembering sector therein contained.
0008°'CF 01 80 8:%2 558} 508 MOVW S*#SSS_NORMAL ,HIRTSW_IO0ST; Indicate success.
50 0008°'CF  3C OA3E 2203 MOVZWL HIRTSW 10ST,RO ; Return status to raller.
05 50 E8 0QA43 2204 BLBS RO, 55% ; Branch if successtul.
O00A*CF S0 BO 0QA46 2205 MOVW RO, HIRTSW_IOWORST . Else, save ''worst’'’ error.
0A4B 2206 55%: HIRT_SUBRETURN ; Return to caller.
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v04-000 BUILD _PACKET = Recycle an MSCP end m 5-SEP-1984 :15:32 [DRIVER.SRCIDUHIRT.MAR;1 (19)
.SBYTL BUILD RCT PACKET -~ Recycle an MSCP end message
SBTTL FILL_RCT_PACKET - Prepare an MSCP packet for an R(T transfer

+

BUILD_RCT_PACKET = internal subroutine to recycle the current END PACKET
and then to fall thru to

FILL_RCT_PACKEY = which prepares an MSCP packet to do an [/0 transfer
to or from the RCT.

INPUTS:

R3 => U(B

RS => CDRP _

CORPSL _RSPID contains a RSPID to re-cycle

CORPSL_MSG_BUF address of MSCP buffer to re-cycle or 0 (zero)

0 (zero) means that we must here allocate an MSCP buffer

CORPSL _BUFHNDL contains 96 bit buffer handle ]

UCBSL _KBCNT contains which RCT copy we are accessing

HIRTSG_SECTORNO contains which relative sector number in the RCT copy
OUTPUTS:

R2 => MSCP PACKET
Registers RO and R1 are modified

NOTE:
Since BUILD_RCT_PACKET is one of those that calls SCS routines which
may fork, and since we may not leave anything permanent on the stack,
the caller's return point is popped off the stack upon entry to
this entrxc01nt and pushed onto the HIRT SUBSTACK via use of the
HIRT_SUBSAVE macro. Upon return from those SCS routines, the caller’s
return point is restored to the normal stack via use of the
HIRT_SUBUNSAVE macro. all this is done prior to entrypoint
FILL_RCT _PACKET so that we may fall into this routine and then use
its RSB to return to our caller.

®s Vs Ve Ve s 0V Vs BBV VB VDLV VDLV D0V B VL BB, s &

AONUNIAINVAVLNLNLNALNIAINININININL NNV NI AU RININI N PO AL AL PO NN N AR RN AU AL MO PN N RNUNONPONONONONNNONIND > —
PONLALRL AV ALAVNL R RLNLNY NLALNNL PU AN N NLRALALRNIPLNL AL RPN NI AU NINLNL N AVNIN) N NLRLRNONINONINIPONONANORORNINONOIND) oM
OO OO \AWAVAVAWNWAAVAVAWNLA LS 85 85 85 85 85 85 8% 8 8 N N N N UNAN N AN NANRO N ROMNONINIMNININOND) — — s s D 2 22 00 RO
5N =2 O OO ~NONNN S ANNI = O O 00 O N E N = O O QO N O VW 8 L) = O 0 00 O B L —2 O O QO O N 8~ LN — O 0 00

0A
8: BUILD_RCT_PACKET:
8:%2 HIRT_SUBSAVE : Save return point on HIRT SUBSTACK.
0ASF ASSUME MSCPSL_CMD_REF EQ 0

1C A5 D3 QASF TSTL CORPSL _MSG_BUF (RS) . See it we neen a Message Buffer.

oy 13 8:22 BEQL 208 : EQL means Buf.:r needed.

0Ab64 RECYCH_MSG_BUF ; Else Recycle END PACKET into MSCP bufter.

09 50 EB QA&7 BLBS RO, 30$ . LBS means allocation success.

FO9E 31 QA6A 108: BRW REPLACE _CONNECT_FAILURE ; Allocation failure means CONNECTION
0A6D ; failure.
0A6D 20$:
0A6D ALLOC_MSG_BUF ; Allocate a Message Buffer.

F7 50 ¢£9 8:;% 305 8LBC RO,108 ; LBC means allocation tailure.
82;2 ' HIRT_SUBUNSAVE ; Restore caller's return point.
8:;% FILL_RCT_PACKET: ; Alternate entry that only tills in packet.
0A7( INIT_MSCP_MSG ucb=(R3) : Initialize MSCP command packet.
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v04~-000 FILL_RCY_PACKET = Prepare an MSCP packet 5-SEP-1984 00:15:3 DRIVER.SRCIDUMIRT .MAR; 1 (19)
0C A2 0200 8f 3C QA7F 65 MOVIWL #5112, - . Setup transfer byte count.
0ABS 4966 MSCPEL _BYTE cnr(ng)
30 AS 7D QA8% 67 MOvQ CORPSTZLBUFANDL(RY) ,- ; Copy 96 bit buffer handle.
10 A2 0A88 68 MSCPSB_BUFFER(R2) . "
38 AS DO QABA 69 MOVL CORPST_LBUF HNDL +8(R5) ,~ ; )
18 A2 8:3? ;? MSCPSB_BUFFER+B(R2) : '
QABF ?g : Calculate LBN of relative sector for this RCT copy.
QABF 2273 ; It is done by multipling the number of R(T copies already written,
OABF S%?L R (contained in HIRTSL_LOOPCNT) by the size of an R(T copy (contained in
QABF 75 . UCBSW DU RCTSIZE), adding in the LBN of the base of tne first RCT copy
QABF 3%76 : (UCBSC_DO_USIZE) and then adding in the relative sector number
8:8; 22;; : passed to us when we were called (HIRTSW_SECTORNO).
50 0000°C3  3C OQABF 2279 MOVIWL UCBSW DU RCTSIZE(R3),R0 ; RO contains size of one RCT copy.
50 0010'CF €4 0QA94 2280 MULL?  HIRTSC _LOOPCNT,RQ ; RO contains COPY# « (OPYSIZE.
50 0000'C3 CO 0QA99 2281 ADDL ¢BsL _Ou_USIZE(R3),RO ; RO contains LBN of base of this copy.
51 0054°'CF  3C OA9E 228% MOVIWL HIRTSQ_SECTORNO,R1 : R1 contains 1nﬁut relative sector #,
50 51 (0 OQAAS 228 ADDL R1,RO : RO contains LBN.
1C A2 50 D0 8::2 gsgg MOVL RO,MSCPSL _LBN(RZ) ; Move LBN to MSCP packet.
05 0AAA (286 RSB . Return to caller.
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v04£-000 MAP_PAGE ~ Map a page for a transfer -SEP=-1984 00:13:3 DRIVER.SR( J DUMIRT . MAR;1 (20)

0AAB 88 .SBTTL MAP_PAGE - Map a page for a transfer
0AAB 89
QAAB 90 ;¢
82:3 31 : MAP_PAGE - interna' subroutine to map the page selected by RO.
0AAB 9§ : INPUTS:
OAAB 96 . RO contains the number of the page to map.
0AAB 95 . RS => CORP
OAAB 96 .
0AAB 97 . OUTPUTS:
8::3 gg ; CORPSL_SVAPTE, CDRPSW_BOFF, (DRPSL_BCNT and set to page parameters.
0AAB gioo ; CORPSL_LBUFH_AD set to => CDRP$T_LBUFHNDL
0AAB 2301 ;
O0AAB 230% : Mapping resources allocated.
0AAB 230
OAAB 2304 MAP_PAGE:
0AAB 2305 HIRT_SUBSAVE ; Save caller's return point on SUBSTACK.
CC AS 0034°'CF&40 DO 0ABS 2306 MOVL™  HIRTSL_SVAPTEOLRO],- : Copy magplng date for relative page
OABC 2307 CORPSL™ _SVAPTE (RS) :
DO AS 0044°'CF40 BO O0ABC 2308 MOVW HIRTSW_BOFFOLRO], - : Copy BOFF as well as SVAPTE.
OAC3 2309 CDRPSU BOFF (RS)
D2 AS 0200 8F 3¢ 8:%3 5%}? MOVZWL #512,CORPSL_BCNT(RS) ; Finally copy BCNT for page.
30 AS 9 OQAC9 2312 MOVAB CORPST_LBUFHNDL (RS) ,~ : Point CDRP field to local butfer
2C AS OACC 2313 CORPSL_LBUFH_AD(RS) : handle field.
OACE 2314 MAP_IRP ; Map page.
0AD1 2315
0AD1 2316 HIRT_SUBRETURN : Return to caller,
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vO4=000 SEARCH_RCT - Locate an available RBN -SEP-1984 00:13:32 (DRIVER.SRCIDUHIRT.MAR;? (21)
O:gg }g .SBTTL SEARCH_RCT = Locate an available RBN
ADB 0 .+ , _
QADB 1 . SEARCH RCT - internal subroutine to search the RCT for an avaitable RBN
0ADB % § : to allocare for the current failing LBN, This routine is called from
QADB : STEP9 of the replacement algorithm and is only done here as an
8:88 % g : internal subroutine to simplify the reading of that algorithm.
QADB 2326 ; INPUTS:
QADB 2327 ; R => u(B
0ADB 2328 ; R5 => CDRP o
QADB 259 ; HIRTSL _LBN LBN that is failin _ .
0ADB 0. UCBSW_BU_LBNPTRK number of LBNs on a track of this unit
0ADB 2331 . UCBSB_DU_RBNPTRK number of RBNs on a track of this unit
0ADB 233% ;
QADB 2333 ; OUTPUTS:
0ADB 2334 . RO = SS$_NORMAL then:
QADB 2335 ; AIRTSL RBN - new RBN selected to replace the failing LBN
0ADB 2336 ; and HIRTSV_EMPTYPE clear means this is a primary RBN, else
0ADB 2337 ; secondary RBN.
0ADB 2338 ; , . . .
0ADB 2339 ; If HIRTSV_MATCH set this implies that the LBN which failed
0ADB 2340 ; had previously been replaced by an RBN which in
0ADB 2341 ; turn has failed. This failing RBN is in
0ADB 2342 ; HIRTSL_MATCHRBN.
0ADB 2343 ; _
0ADB 2344 ; RO = 0 then we could not find an allocatable RBN and HIRTSL _RBN is
0ADB 2345 ; not valid. The cause of the failure to find an RBN 1s
OADB 2346 transmitted to the caller by:
0ADB 2347 ; . ,
Q0ADB 2348 ; HIRTSV_RCTFULL set implies that the R(T on the disk
0ADB 2349 ; is fu o
0ADB 2350 : HIRTSV_RCTFULL clear implies we had a read error on
Q0ADB 2351 ; some RCT sector,
QADB 2352 ;
0ADB 2353
OADB 2354 SEARCH_RCT:
QADB 2355
8:22 5%2? HIRT_SUBSAVE ; Save return on HIRT substack.
OOEE 30 OQAE5 2358 858w HASH_LBN : Hash LBN value in HIRTSL LBN returning
8:58 %%gg : HIRTSL_RCTBLOCK and HIRTSL _OFFSET.
0068°'CF DO QAES %361 MOVL HIRTSL _RCTBLOCK, = ; And remember the starting sector
0064 CF 8:EE ggg HIRTSL_STARTBLK . number in static storage.
OAEF 3364 ; Here we initialize a few bits.
OAEF 5365 L )
AA  QAEF 2366 BICwW SHIRTSM_MATChH- . Initialize the followin fla?s.
QAFQ 2367 'HIRTSM_EMPTYPE~ ; Match set implies valid MAT(UHRBN,
QAFQ 2368 'HIRTSM_RE SCAN- : EMPTYPE set implies secondary RBN,
OAFQ 2369 'HIRTSM RCTFULL,- : Rescan implies reached Nulls,
0GOE * CF 0078 8F 8:;2 g;? HIRTSW_STS : and RCTFULL means the R(CT! is tull.
:;g g;g : Here we prepare to read the RCT sector containing the primary RBN descriptor.
50 02 D0 OAF6 2374 MOVL #2.,R0 . Prepare to read into page #2.
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v04-000 SEARCH_R(CT - Locate an available RBN -SEP-1984 00:13: (DRIVER.SRCIDUHIRT .MAR; 1 (21)
51  0068°'CF DO OQAF9 2375 MOVL HIRTSL _RCTBLOCK,R1 ; And we read this relative sector #.
FEC2 30 OAFE 2376 BSBW RSAD RET_BLOCK . Subroutine does read.
77 50 E9 8381 %;g BLBC RO,SEARCR_RTN ; LBC implies read failure.
0804 2379 . Here we scan the R(T sector containing the primary RBN descriptor. The
8882 gg? : method of scanning is to scan outward from the primary RBN descriptor.
0804 gag 10%:
52 D& 0BO4 8 CLRL R2 ; Set up delta.
0806 2384 20$: _
51  006C°'CF 52 (1 0B06 (2385 ADDLY  R2,HIRTSL_OFFSET,R1 : R1 = next entry to test in first RCT
080¢C %386 ; sector to scan.
OF 19 080C 2387 BLSS 40% ; LSS implies invalid offset into page.
0BOE 2388 30%: _
0000007F 8F S1 D1 OBOE 2389 CMPL R1 #4127 ; See if we are within sector page.
06 14 0B15 2390 BGTR 40§ : GTR implies no, out of bounds, go
0817 239N : to increment delta.
0068 30 0817 239% BSBW TEST_RCT_ENTRY ; It in bounds, go test RCT entry.
SE 50 E8 O0B1A 239 BLBS RO,SEARCR_RTN ; LBS implies success.
0B1D 2394 40S:
5¢ 52 CE 0B1D 2395 MNEGL R2,R2 ; Negate delta. L .
E4& 19 0B20 2396 BLSS 20§ ; Branch to try agaln it negative,.
52 D6 0B22 2397 INCL R2 ; Else increment delta.
00000080 8F 52 D1 0B24 2398 CMPL R, #128 : See if delta too big.
D9 19 0B2B 2399 BLSS 20§ ; L3S implies not too big.
082D 2400 : Else we fall thru to try next sector.
0B2D 2401 NEXT:
Ov68'CF D6 83%? %28% 108 INCL HIRTSL_RCTBLOCK ; Increment RCT sector to scan.
0068°CF D1 0B31 2404 CMPL HIRTSL _RCTBLOCK, - ; See it we are all done with search.
0064 ° CF 0B35S 2405 HIRTSL_STARTBLK o
38 13 83%2 5289 BEQL SEARCH_FAIL ; EQL means that we are finished.
50 02 00 O0B3A 2408 MOVL ¥2,R0 : Prepare to read into page 2.
51 0068°CF D0 083D 2409 MOVL HIRTSL RCTBLOCK,R? : And to read this sector.
FE7E 30 0B42 2410 BSBW  READ_RCT BLOCK ; Go to read sector into page.
33 50 E9 8223 32}5 BLBC RO,SEARCA_RTN ; LBC implies read tailure
1F  E1 0B4B 2413 BBC #RCTSV _NULL,- : Before Linear scan of this sector,
OF 002C°'DF 0B4A 2414 aHIRTSL PAGE2PTR,20% : see ! we are beyond R(CT,
0068'CF 02 DO 0B4E 2415 MOVL #2 HIRTSL_RCTBLOCK ; Here :=yond RCT. Wrap to start and
000E'CF Q05 E3 0B53 2416 BBCS S*#HIRTSV_RESCAN, - : Qo back to search some more after
08 0858 2417 HIRTSW_ST15,10% : sett\qg bit that says we have wrapped.
0859 %418 BUG_CHECK DISKCLASS,FATAL ; Impossible situation.
0BSD 2419 20§$: ]
52 D& 085D 2420 CLRL R2 ; Clear Loop index register.
0BSF 2421 308: _
51 32 DO O0BSF 242% MOVL R2,R1 ; Pass RCT entry of interest to routine.
0020 30 0B62 2642 BSBW TEST _RCT_ENTRY ; Call subroutine to test entry.
13 50 E8 0B65 2426 BLBS RO, SEARCA_RIN : LBS means we have the RBN, go from loop.
EF 52 00000080 8F F2 (0B6&8 %625 AOBLSS #128,R2,308 ; 1t we return here, (entry not avail.)
0B70 2426 : then Loop back after incrementing R2.
BB 11 82;% 222; BRB NEXT ; 1t we fall thru, goto NEXT sector.
0375 %4%9 SEARCH_FAIL: _ .
50 04 087 430 CLRL RO : Indicate failure to caller and
0040 BF AB 0B74 231 BiSwW #HIRTSM _RCTFULL ,- : indicate reason tor failure.
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v04-000 SEARCH_RCT - Locate an available RBN -SEP=-1984 00:13: (DRIVER.SRCIDUHIRT ,MAR; (2n
000E ' CF 0878 43§ HIRTSW_STS
0B78 4% SEARCH_RTN:
0B78 2434 HIRT_SUBRETURN ; Return to caller.
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- Test for allocated RBN -SEP-1984 00:13:32 [DRIVER.SRCIDUHIRT.MAR;1 (22)
L

.SBTTL TEST_RCT_ENTRY - Test for allocated RBN

(a2l )

+

TEST_RCT_ENTRY - internal subroutine called to test an RCT entry to see
it it represents an allocatable RBN or it it is already allocated.

INPUTS:
R1 ingex of RCT entry.

OUTPUTS:
RO = success code. .
SS$_NORMAL then HIRTSL_RBN is set to the RBN associated with the
RCT entry defined by HIRTSL_RCTBLOCK and R1 (entry index).

Hn

0 inglies that the entry is not allocatable. In in addition if
the RBN is currently allocated and if it is allocated to this
LBN (i.e. to HIRTSL LBN), then HIRTSV_MATCH is set in
HIRTSW_STS and the RBN associated with the current entry is
stored in HIRTSL_MAT(CHRBN,

ODOEEOTOODOOOODDODODODODDDOD ~Z
Q0 G a0 GO 00 G OB OB 00 08 Q0 000000 00 COODCD O 0D CDO000  —t—
VIV AN AWV AVIIA VIV )

LEE R N N NN EN PR NN YR FE NN FE FE KR N FN TN X

800000000000000000000000 2 e

TEST_RCT_ENTRY:

F W W S S S S 2l a2 aF W P PP P P bk ak ol P P P P P ol o P W P T OV O F W O F P P oV P el al ol P ¥ o o i - gy

CO00 00O U000 N NN NN NNNNNOOOOOOOO OO\ NN AWMWNWAS S S DB S D S RV <O
OO0 ~NONN L (W) 2 OOV 0O NON NS AN = OO0 00 N OMAN S i) =2 O O Q0 N O N 8 LN =2 O O 00 O W 8 i) — O 0 00 O

52 DD PUSH R2 ; Save register. . .
50 0068°'CF 02 (3 0887 SUBL #2 HIRTSL_RCTBLOCK,R0O ; RO = found sector without bias of 2.
50 S50 07 78 ASHL #7,R0,.RO : Hultlgl‘ by 128.
50 51 ¢O 8231 ADDL R1,RO ;: RO = RBN associated with this entry.
5¢ 002C'CF DO 0B94 MOVL HIRTSL _PAGEZPTR,RZ2 : R2 => page 2., which contains sector.
6241 D5 0B99 TSTL (R2)CRT] ; Test contents of current entry,
0A 12 0B9C BNEQ 108 : NEQ implies that it is not available.
0058° CF SO0 00 O0B9E MOVL RO,HIRTSL _RBN : Save RBN of this entry in HIRT.
50 01 3C O0BA3 MOVZWL #SS$_NORMAL ,RO : Set success code.
A N 88:3 128 BR8 408 : And branch to return to caller.
S2 6241 DE (BAS8 MOVAL  (R2)[R1],R2 : R2 => entry of interest.
10 A8 O0BAC BISW #HIRTSM EMPTYPE,~- : Set bit meaning any find will now
D00E ' CF 0BAE HIRTSW_STS . have to be a secondary RBN,
1B62 10 € 833; BBC FRCTSV_ALLOCATED,(R2),308; If clear, then unusable RBN.
00 Ef 08B EXTIV  #RCTSV_LBN,- . 1t allocated, see if for this LBN.
52 62 1¢ 0887 #RCTSSLBN, (R2) ,R2 : R2 = LBN for this RBN.
0018'CF 52 D1 0BBA CMPL R2 HIRTSL_LBN ; See if this LBN. ]
OF 12 08B8F BNEQ 30§ ; NEQ means not for this LBN.
O00E'CF 03 E3 08C1 BBCS S“#HIRTSV MATCH, - ; Set bit that means we have a match,
04 08C6 HIRTSW_ST15,208 ] _ .
83%; 208 BUG_CHECK DISKCLASS,FATAL ; Impossible situation.
005C"'CF 50 DO 8368 308 MOV, RO,HIRTSL_MATCHRBN ; Save RBN that matched.
SO D& OBDO CLRL RO ; Failure to find atlocatable RBN.
0BD2 408: )
52 BEDD 0BD? POPL RZ ; Restore register,
05 08D5 RSB ; Return to caller,
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v04-000 HASH_LBN - Hash an LBN into a RCT block ~SEP-1984 DRIVER.SRCIDUHIRT .MAR; 1 (23)
8382 231 .SBTTL HASH_L3N - Hash an LBN into a RCT block and an offset
0BD6 2493 ;¢
0BD6 ¢494 ; HASH_LBN - internal routine to hash HIRTSL_LBN giving HIRTSL_RCTBLOCK and
0BD6 2495 ; HIRTSL _OFFSET,
0BDé 2496 ;
0BD6 2497 ; INPUTS:
0BD6 2498 :
0BD6 2499 ; R3 => UCB
08D6 2500 ; HIRTSL_LBN
08D6 2501 ;
0BD6 50; : OUTPUTS:
0BD6 ¢503 ; ,
8332 Zggg : HIRTSL_RCTBLOCK EB:CT sector containing prime RBN descriptor for this
0BD6 2506 ; HIRTSL _OFFSET = offset of prime RBN descriptor in sector.
0BD6 2507 ;
0BD6 2508 ; SIDE EFFECTS:
08D6 2509 ; ]
08D6 2510 ; Registers RO an R1 altered.
0BD6 2511 ;
08D6 251§
0BD6 2513 HASH_LBN:
0BD6 2514
50 0000°'C3 3C 0BD6 2515 MOVIWL UCBSW DU _LBNPTRK(R3),R0 ; RO contains LBNs per track.
S1  0018'CF SO (7 832? gg}g DIVLY RO,HIRTSC_LBN,P? : R1 = QUO(LBN/(LBNs per track)).
50 0000°C3 9A OBE1 2518 MOVZBL UCB$B_DU_RBNPTRK(R3),R0 ; RO = RBNs per track.
S0 51 4 OBE6 2519 MULL  RT,RO : RO = (RBNs per)*QUO(LBN/(LBNs per))
51 D& 83%2 %gg? CLRL R1 ;: Clear high order part of dividend.
50 00000080 8F 78 OBEB 2522 EDIV #128,R0,- ; Divide result b‘ 128 giving the
0BF2 2523 HIRT$L _RCTBLOCK,- . quotient and the
Q06C*'CF  0068°'CF 83;% %g%g HIRTSL _OFFSET ; remainder.
V068°'CF 02 (O OBF8 2526 ADDL #2 ,HIRTSL _RCTBLOCK ; Add in sector 0 and sector 1,
05 O0BFD 2527 RSB . Return to caller
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DUSHIR_ERROR = Process error encountered 5-SEP-1984 00:13: DRIVER.SRCIDUHIRT.MAR;1 (2%)
83;% g 8 . .SBTTL DUSHIR_ERROR = Process error encountered during HIRT processing
0BFE 531 :
88;% g i : DUSHIR_ERROR - Process error encountered during HIRT processing
OBFE 9534 : Functional Description:
0BFE 5§S : _
OBFE 536 ; This routine performs any operations necessary to inform the world
0BFE 2537 . that an error was encountered during HIRT processing. It is invoked
83;% g%g : via the HIR_ERROR macro.
0BFE 2540 ; Currently, the error processing consists of broadcasting a message to
83:2 2221 : OPAQ. The general text of the error message is:
0BFE 254§ : 2<devnam> encountered a <type> error in <func> step <n>
OBFE 25644 ;
OBFE 2545 ; Where:
0BFE 5546 ; .
0BFE 2547 ; <devnam> is the device name
OBFE 5548 : <type> is one of READ / WRITE / RCT FULL
0BFE 2549 : <tunc> is one of REPLACE / ONLINE
OBFE 2550 ; <n> is a number 9iv1n? the tailing step in the
OBFE 2551 ; replacement algorithm
OBFE 255; :
OBFE 2553 ; Inputs:
OBFE 2554 ; .
OBFE 2555 ; RO A Barameter giving the <type>, <func>, and <n> values above
OBFE 2556 : R3 UCB address
0BFE 2557 ;
OBFE 2558 ; Outputs:
0BFE 2559 . )
0BFE 2560 . RO is destroyed
0BFE 2561 : ALL other registers are preserved.
OBFE 256% .-
O0BFE 256
0BFE 2564 DUSHIR_ERROR:
0BFE 2565 )
O0Fe 8F BB O0BFE 2566 PUSHR  #*M<R1,R2,R3,R4,R5,R6,R7> : Save some registers.

SE BB AE 9E 0C02 2567 MOVAB -HIRER‘K_HSGSlZé(SP). SP ; Make message space on stack.
56 SE 00 0C06 2568 MOVL SP, R6 ; Save base of message space.
57 50 00 0QC09 5569 MovL RO, R7 ; Copy error parameter.

0C0C 2570 .
0C0C 257 ; Form deyice name.
55 53 03 QcOC 57§ MOVL R3. RS ; Move UCB address.
51 56 DO OQCOF 257 MOVL R6, R1 ; Setup buffer address.
81 25 90 0C1§ 574 MOVS #*A/%/, (R1)+ : Insert percent sign.
50 12 D0 Q€15 ¢575 MOVL  #HIRER$K_DEVNAMSIZ, RO : Setup buffer size.
S5« 01 CE 0C18 2576 MNEGL  #1, R& : Setup formation code.
Q0000000°gF 16 0CIB 577 JSB 6*foCSCVT_DEVNAM : Get device name for UCB.
5 S6 S1 (1 0C21 2578 ADDL3 R1, R6, R3 ; Init working buffer pointer.
53 D6 8% ; ggg INCL R3 : Adjust for percent sign.
€27 2581 ; Copy first fixed segment. )
51  0034'CF 98 €27 585 MOVA HIR_ERR_SEG1, R1 : Get string address.
68 1 OE E gg‘ 8588 corPY_asCIcC : Copy string,
OCSE 585 ; Insert proper <type> segment.
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v04-000 DUSHIR_ERROR = Process error encountered 2-5 P=19 g 80:12'33 DRIVER.SRCIDUMIRT .MAR; 1 ’ 2%
5¢ S7 04 OB FQC Sg; EXTIV  W#HIRERSV_TYPE, WHIRERSS_TYPE, R7, R2 . Get type number.
51 Q000" (F £ 0C 5 MOVAB  HIR_ERR_TYPES, R1 : Get error types strings base.
50 21 9A Q¢ 588 328 MOVIBL (R17+ ; Get length of this message.
51 0 CO 0C3B 2589 ADDL RO, R{ ; Foint to next message.
F?7 Si FS QC3E 2590 SOBGTR RZ2, 328 : Loop till message located.
§3 10 8521 231 BSBB  COPY_ASCIC : Copy <type> string.
OCAE 595 : gy second fixed segment.
51 0044°'CF  9E QC4 594 HOVA HIR ERR_SEGZ, R1 : Get string address.
“ 10 8%22 ggg B8SBB COPY_ASCIC . Copy string.
8C4A 597 ; Insert ?roger <tunc> seament.
S1 0025'CF 9¢ C4A 598 MOVAB HIR _ERR REPLACE : Assume REPLACE.
05 57 OC E1 QC4F 599 B8C #HIRERSY ONLINE, R7, 458 : Branch if not ONLINE.
51  0020°'CF 9t 0C53 2600 MOVAB  HIR_ERR_ONLINE, R1 ; Else, get ONLINE.
3¢ 10 8%22 5281 45%: 8588 COPY_ASTIC : Copy <tun:> string.
0CSA 560% ; Copy third tixed iegment.
51 00&F ' (F 9 OCSA 2604 MOVA HIR ERR SEG : Get string address.
35 10 QCSF 2605 8588 CoPY_AsCIC . Copy string.
0C61 2606
0061 2607 . Convert two digits of <n> and insert them.
0C61 2608 ASSUME HIRERSV_STEP EQ O
0C61 2609 ASSUME HlRERiS STEP EQ 8
SO 57 9A QC61 2610 MOVZBL RO ~ ; Get step number.
SO 63 8F 91 0C64 2611 CMPB 096 RO : Is number to big?
OF 15 QC68 2612 BLEQ 60$ : Branch if number to big.
S1 D6 QC6A 2613 CLRL R1 ; Quadword extend number.
51 SO SO OA 78 QC6C 2614 EDIV #10, RO, RO, R1 ; Split digits.
83 50 30 81 Q€71 2615 ADDBI  #~A/0/, RO, (R3)+ . Insert tens digit.
8% 51 30 @& 8%;3 %2}9 ADDBY  #%A/0/, R1, (R3)+ : Insert units digit.
0C79 2618 608: ; Compute message size and broadcast message to OPAO:.
Sg 56 DO 0C79 5619 MOVL R6, R : Jetup base nessage address.
51 S 52 (3 0C7¢C 2620 SUBLY R2, R3, R1 : Setug message size.
55 00000000°'GF 9t 0C80 2621 MOVAB  G“OPASUCBO, RS . Get OPAO UCB address.
00000000°'GF 16 8%3; §g%§ JSB G*I0CSBROADCAST ; Broadcast message.
SE 4B AE  9E O0OCBD 2624 MOVAB  HIRERSK MSGSIZE(SP), SP ; Clear message from stack,
OOFE 8F BA 0QC91 2625 POPR #*M<R1,R2,R3,R4,RS,R6,R7> . Restore saved registers,
05 0C95 2626 RSB : Exit.
0C96 2627
0096 2628 ;+¢
8(96 6;9 . _ )
(96 2630 : Routine to copy ASCIC string to buffer.
0C96 2631 ;
8(96 63§ ; Inputs:
(96 2635 ;
(96 2634 ; R1 ASCIC string address
(96 2635 . R3 buffer address
(96 6 ? :
8%32 g . Outputs:
§Egg g‘§ : R3 updated buffer address (complements of MOV(3)
(96 2641 ; RO through RS are altered.
0096 2642 ; ALl other registers are preserved.
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v04-000 DUSHIR_ERROR - Process error encountered 5-SEP-1984 00 3 DRIVER C DU IRT . MAR;1 (23) vO!
0096 2643 ;--
0096 2644
8(96 645 COPY_ASCIC:
S5O0 81 9A QC96 2646 MOVIBL (R1)+, RO ; Get string size.
63 & 50 28 0C99 2647 MOV ( RO, (R1), (RY) . Copy string.
05 0C9D (2648 RSB
0C9E 3669
0C9E 2650
0C9E 265
0C9E 2652 LEND
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Symbol table 5-SEP-1984 00:13:32 [(DRIVER.SRCIDUHIRT.MAR;1 (23)
ALLOC POOL 00000084 R 02 CORPSL_TT_TERM = FFFFFFDC
ATE_MSCPCODE 00000008 CORPSL"UBARSRCE = 0000003¢C
ATECOFFSET 0000000 CORPSL_UCB = FFFFFFBC
ATE_SSCODE 00000003 CORPSL_WIND = FFFFFFBS
BIT, = 00000000 CORPSMCERL]P = 00000004
BUGS DISKCLASS tvesneer X (2 CORPSMTHIRT = 00000010
BUILD RCT PACKET 00000 02 CORPSA_NT_PRVMSK = rrrrrrgo
CODBSK_2PFxB 00000 CORPST_LBOFHNDL = 00000030
CODBSADAPLDRP 00009 CORPSV_PERM = 00000003
CDDBSAZDAPIRP 00000134 CDRPSW_ABCNT = FFFFFFED
CDDBSA_PRM(DRP 000000D0 CORPSW”BCNT = FFFFFFD2
CODBSAPRM]RP 00000070 CORPSW_BOFF = FFFFFFDO
CODSSB_SUBTYPE = 00000008 CDRPSW_CORPSIZE = 00000008
CODBSB_TYPE = 0000000A CORPSW_CHAN = FFFFFFC8

CODBSK _LENGTH = 00000070 CORPSW_DUTUCNTR = 00000044

CDDBSL —CANCLOBL 00000084 CORPSW_FUNC = FFFFFCO

CODBSL —CANCLOQFL 00000080 CORPSW_IRP SIZE = FFFFFFAS8

CODBSL (DT 000000F 4 CORPSW_OBCAT = FFFFFFE&

CODBSL _DAPCDTY 00000188 CORPSWTSTS = FFFFFFCA

CDDBSL _DAPU(B 00000150 coPY ASCIC 00000¢96 02
CODBSL _PRMUCB 0000008¢ DEVNEMSIZ = 00000012

CODBSL _SAVED _PC = 00000044 DUSCANCEL FROM HIRT 00000229 02
CODBSW_SIZE = 00000008 DUSDISCONRECT _RIRT 000002A9 02
CORPSB_CARCON = FFFFFFDC DUSHIR _ERROR 00000BFE 02
coaPsa CD_TYPE = 0000000A DUSINIT_MIRY 00000000 02
CORPSB_EFN = FFFFFFC2 DUSLOCK HIRT 000000EF 02
CORPSB_IRP_TYPE = FFFFFFAA DUSONLIRE COMPLETE 0000080E 02
CORP$B_PR] ™ = FFFFFFC3 DUSREPLACE LBN 0000031D 02
CORPS8_RMOD = FFFFFFAB DUSRSTRTQ AIRT CDRP 000002€0 02
CORPSL _ABCNT = FFFFFFEQ DUSTEST HIRT RUAITCNT 00000205 02
CORPSL —ARB = FFFFFFF8 DUSUNLOCK _HIRT 00000178 02
CORPSL “AST = FFFFFFBO DUTUSINIT MSCP MSG UNIT tearevse X ()
CORPSL_ASTPRM = FFFFFFB4 DUTUS INSERT RESTARTQ resrnve X ()
CORPSL _B(N1T = FFFFFFD?2 DUTUSKILL TRIS THREAD teenneee X (2
CORPSL-CDT = 00000024 DUTUSL (DB LISTHEAD 00000000

CORPSL _D I AGBUF = FFFFFFEC PUTUSPOST (DR tenener X (2
CDRPSL “DUTUFLAGS = 00000040 DUTUSSEND nscp MSG teneneer X (2
(CRESL_EXTEND = FFFFFFF& DUTUSTEST CANCEL _CDRP tennrene X (2
CORPSL_FR3 = 00000010 DYNSC_COR = 00000039
CORPSL_FR& = 00000014 DYNSC_CD_BBRPG = yd000902
CORPSL_100BL = FFFFFFA4 DYNSC_CLASSORV = 00000064
CDRPSL_IO0QFL = FFFFFFAQ DYNSCTIRP = 0000000A
CORPSL_I0SB = FFFFFFC4 END IRIT WIRT 00000081 02
CORPSL_IOSTY = FFFFFFD8 EXESALONONPAGED teeaneer X (
CORPSL_:0ST2 = FFFFFFDC EXESFORK_WAIT vesevenr X (2
CORPSL_JNL _SEQNO = FFFFFFEB FILL RCTTPACKET 00000A7¢ 02
(DRPSL “LBUFH_AD = 0000002C FIxeBs12™ = 00000023
CORPSL_MEDIA™ = FFFFFFD8 FKBSK_LENGTH = 00000018

CDRPSL “MSG_BUF = 0000001C FKBSL_FPC = 0000000¢

CCRPSL _0BCRT = FFFFFFE& FKBSL_FQBL = 00000004
CORPSL_P1D = FFFFFFAC FRKBSL_FQFL = 00000000
CORPSL_RSPID = 00000050 FXBSL FK3 = 00000010
CORPSL_RW(PTR = 00000028 FUNCST? = 00000007
CDRPSL_SAVD RTN = 00000018 GRANT MIRT 00000120 02
CORPSL _SEGVBN = FFFFFFES HASH (BN 00000806 02
CORPSL _ SEQNUM = FFFFFFFQ HIRERSK _DEVNAMSIZ = 00000012
CDRPSL_SVAPTE = FFFFFFCC HIRERSKTMSGSIZE = 00000048
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Symbol table

1RPSW _STS

mAP PRGE

MMGEGL _SPTBASE
MSCPSB_BUFFER
MSCPSB_FLAGS
MSCPSB_OPCODE
MSCPSK_OP_READ
MSCPSK_OP_REPLC
MSCPSK “OP_WRITE
MSCPSK_ST_DATA
MSCPSKSTSUCC
MSCPSK ST WRTPR
MSCPSL_BYTE CNT
MSCPSL_CMD _REF
MSCPSL _FRST_BAD
MSCPSL_LBN
NSCPSL_RBN
MSCPSM™MD_COMP
MSCPSM_MD_ERROR
NSCPSM-MD TE XPRS
NSCPSM_MD PR IMR
MSCPSM_MD_SECOR
NSCPSMMD “SEREC
MSCPSMTST MASK
MSCPSS_ST_MASK
MSCPSV_EF _BBLKR
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NEXT 00000B2D R
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POTSL_ALLOCMSG 00000014
POTSL_DEALLOMSG 00000020 UCBSB_
PDTSL _MAPIRP 00000034 ucsse_
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DUNIRY _ HOST INITIATED REPLACEMENT FOR THE DISK 18-SEP-1924 80:52:58 VAX/VMS Macro v04-00 Page 62
Psect synopsis =SEP=1984 00:13:32 (DRIVER.SRCIDUHIRT.MAR;1 (23)
docccesvscscssw oeoece
! Psect synopsis !
brossacccacanca XY X
PSECT name Allocation PSECT No. Attributes
. ABS 00000000 ( 0.) 00 ¢ 0.) NOPIC USR ABS  LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$SABSS 000001F8 ( _504.) Q1 ( 1.) NOPIC USR (CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
$88$115_DRIVER 00000C9E ( 3230.) 0% ( g.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG
$38300_HIRT 00000088 ( 136.) 03 ( .} NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG
$88301_HIR_ERRORS 000G00S6 ¢ 86.) 04 ( &.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG
4eccccccccrcccccaccccccas ¢+
! Performance indicators !
tecowsconcmccnnncccncccccna +
Phase Page faults CPU Time Elapsed Time
Initialization 17 00:00:00.07 00:00:00.33
(ommand processing 139 00:00:00.44 00:00:0%.55
Pass 1 724 00:00:22.06 00:01:13.75
Symbol table sort 0 00:00:03.17 00:00:09.39
Pass ¢ 407 00:00:05.60 00:00:41.25
Symbol table output 1 00:00:00.20 00:00:00.47
Psect synopsis output 0 00:00:00.03 00:00:00.03%
(ross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 1310 00:00:31.58 00:02:07.79

The working set Limit was 2700 pages. _ .

187469 bytes (367 pages) of virtual memory were used to buffer the intermediate code.

There were 160 pages of symbol table space allocated to hold 2953 non-local _and 117 local symbols.
2652 source lines were read in Pass 1, producing 29 object records in Pass 2

61 pages of virtual memory were used to define 59 macros.

oo nenassssrsccovsonscaaa +
! Macro library statistics !
L T L L T +
Macro Library name Macros defined
_$25580UA28:(ORIVER.0BJIOUTULIB.MLB; 8
_$ZSS$DUA28:ESVS.OBJJLIB.HLB:1 by |
$25580UA28: (SYSLIBISTARLET . MLB; 2 9
TOTALS (all libraries) 48

3143 GETS were required to define 48 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:DUHIRT/08J=08J%:DUHIRT MSRCS:DUHIRT/UPDATE=(ENHS:DUHIRT)+EXECMLS/LIB+LIBS:DUTULIB/LIB
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