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ATIONS
DEFINITIONS
Cg:? Consistancy Check
0
- Hos? lnitiotod loplacc-ont Table
R Error Proce r Information
INI Hllt « In tia fze Host Initiated Replacement Table

C
oukLotx H%lt - Gain Qxclusi¥o access to HIRT
G omplete granting accoss to the HIRT
DUSUNEOCK Hllt - lolooso HIRT acces
TCNT = Accumulate RUA TCNT for MIRT
Rt = Cancel requests from the HIRT
Do HIRT cleanup for a disconnect
RP = Do connection failed cleanup of HIRT CDRP
Rep loco a failing block
E = Perform HIRT operations after ONLINE
Write an RCT sector
= Read an RCT sector
T = Recycle an MSCP end message
= Preparo an MSCP packet for an RCT transfer
MAP PAGE™ - l f a page for a transfer
SEAICH RCT = Locate an available RBN
TEST_RCT_ENTRY = Test for allocated RBN
HASHTLBN = Hash an LBN into a RCT block and an offset
DUSHTR_ERROR = Process error encountered during HIRT processing
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o0

Setup u?o of class driver write-lock bit in UCBSW DEVSTS.
Also eliminate alteration and use of DEVSV_SWL bif in
UCBSL _DEVCHAR., That bit is controlled by The file system.

0 :
0 s FACILITY:
88§ g MSCP Disk Class Driver
§§8 ; ABSTRACT:
88§ E Buddy! VYou're in a world of HIRT (Host Inititated Replacement Table).
00 : This module contains all the routines and data structure definitions
ﬁ I OF questionsols Blocke on ¢ishe conforaing to fhe BSA speciticstion:
000 41 :
8 2 i ENVIRONMENT:
§§ 2 § This module is Linked into DUDRIVER, the VMS disk class driver.
& gos
0 % § AUTHOR: Ralph 0. Weber (ghost writer for Robert L. Rappaport)
; CREATION DATE: 21-JAN-1984
; MODIFIED BY:
: v03-004 ROWO398 Ralph 0. Weber 21-JUL-1984
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-

v03-003 ROWO346 Ralph 0. 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 loaging points.

> Supress error rocovcrl ?n error correction when testing
the poss bl{ bad block in step 7.

> Use i:;og class driver macros for common f?nctions like

n

S

DOC

OO COCOCOC

,‘Z‘

) test SCP success/failure and initializing a MSCP command
packet.
v03-002 ROWO332 Ralph 0. Weber 2=-APR-1984

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

v03-001 ROWO331 Ralgg 0. Weber 29-MAR-1984
Change DUSCANCEL _FROM_HIRT to count wait count adjustment in
CORPSW_DUTUCNTR.  Also add comments from old DUDRIVER to its
module header.
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DRIVER.S J DUHIRT.MAR;1

'y 1 SBTTL DECLARATIONS
X 2 : INCLUDE FILES:
) 5 CDDBDEF :Define CDDB offsets
O ’ CORPDEF :Define CDRP offsets
) COTDEF ;Define (DT offsets
)( 3 CRBDEF :Define CRB offsets
( DDBDEF ;Define DDB offse
DC ? SOEVDEF :Define DEVICE CNA&ACYERISYICS bits
0C $DVND%F :Define DYN symbo
W i : MBLTDEF :Define EMB Lo' Hcssago Types
0 KBDEF ;Define FKB offsets
G g‘ $I10DEF :Define 1/0 FUNC!ION codes
0 b SIPLDEF :Define IPL levels
' 9? S$IRPDEF :Define IRP offsets
0 9 SMSCPDEF :Define MSCP packet offsets
0 93 SMSLGDEF :Define MSCP Error Log offsets
0 9 SPBDEF ;Define Path Block offsets
8 100 SPCBDEF ;:Define PCB offsets ;
10 SPDTDEF :Define PDT offsets |
0 1 i $PRDEF :Define Procossor Registers i
0 1 SRCTDEF :Define RCT offsets ;
0 104 SRDDEF :Define RDTE offsets ;
0 105 $SBDEF :Define S lstoa Block Offsets :
189 $SCSCMGDEF :Define s S Connect Message offsets ;
1 $SSDEF .Defino stem Status values ;
108 SUCBDEF :Define UCB offsets ;
109 SVADEF :Define Virtual Address offsets i
}}? SVECDEF :Dofino INTERRUPI DISPATCH VECTOR offsets i
1" 1
efine common class driver
1s $DUTUDEF :Defi lass driver CDDB |
; extensions and other common symbols
}}g i d oth bol |
119 |
” CONSTANTS \
|
860B(B6D }1§ TEST_PATTERN="xB6DBCB6D ; Pattern to write on bad blocks. ;
121 ; *
} i s MODULE PSECT '
} g PSECT $$$115_DRIVER LONG
} 9 SET DEFAULT DISPLACEMENT
128 DEFAULT DISPLACEMENT WORD
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Tﬂt ;fSI lg:SEP-I

SEP-1
.SBTTL MACRO DEFINITIONS
.MACRO HIRT_SUBSAVE
POPL anlnt L_STKPTR
ADDL nlur!L STKPTR
.ENDM nli T_SUBSAVE
.MACRO UNSAVE
SUBL u!n L STKPTR
PUSHL anlntst TKPTR
LENDM  HIRT suluusuve
.MACRO HIRT SUBRETURN
:l:t SUBUNSAVE
.ENDM  HWIRT_SUBRETURN

BWNEQ - Branch (word offset) not equal

+MACRO BWNEQ DEST,?L1
. SHOW

BEQL L
BRW DEST : B

984 80:

AX/VMS Macro V04~

00
PRIVER.SRCIDUMHIR

T.MAR;1 P (3)}

18:38

; Save return on HIRT substack.
: Pop return from stack onto substack.
Bump substack pointer.

; Pop tog of SUBS?ACK and push onto stack.
+ Pop substack.

: Put top of substack onto top of stack.

: HIRT_SUBUNSAVE and return to caller.

: Return to subroutine caller.

5 Expanded opcode macros = Branch word conditional psuedo opcodes.

; Branch around if NOT NEQ.
ranch to destination if NEQ.

: Around.

«NOSHOW
.ENDM

BWNEQ
= Branch (word offset) equal

.MACRO BWEQL  DEST,?L1
SHOW

; Branch around if NOT EQL.
: Branch to destination if EQL.

BNEQ L
BRW DEST
: Around.
.NOSHOW
.ENDM  BWEQL

Branch (word offset) bit set.

gACRO BwWBS BIT,FIELD,DEST, 2L

BBC BIT FIELD,L1 : Branch around if bit NOT set.

BRW ESf : Branch to destination if bit set.
s Around.

«NOSHOW

.ENDM  BWBS
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DEF INTT JORE §oSEp-1980 B80:30:38 YoNIVER. Sacqn MOk I00aR:1 e 3

187 ;

} g : BWBC = Branch (word offset) bit clear.

1 L ]

} .gag:o BWB( BIT,FIELD,DEST, 2L |

1 B88S BIT,FIELD,LY : Branch around if bit NOT clear. |

1 BHW pEST ; Branch to destination if bit clear.

195 L1: : Around.

199 .NOSHOW

19 .ENDM BWB(

-
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HOST INITIATED REPLACEMENT FOR THE DfSK 16=-SEP=1984 00:5 AX/VMS Macro V04=-00
IRP = CDRP Consistancy Check g-s P=1984 88 g 33 !DRIVEI.SR% DUHIRT.MAR;1

+SBTTL IRP = CDRP Consistancy Check

? : The follouin set of ASSUH; 1t?tcu¢nts will al} be true as long as
§ : he IRP and CDRP definitions remain consistent.
4 ASSUME CORPSL_IOQFL-CDRPSL_I0QFL EQ RPSL_I0QFL
S ASSUM coaPsL 0QBL-CDRPSL “10QFL EQ RPSL - loos
; ASSUM conr “IRP_ sxzs-con L_l100QF EQ RPSW™SIZE
ASSUM E = tvre-ionPsL 10QF EQ IRPSB_TYPE
3 ASSUME CDRPSB anob-coar EQ RP$8_RMOD
ASSUME CDRPSL_PID=-CDRPSL IoorL EQ RPSL_PID
? ASSUME CDRPSL_AST=CDRPSL i FL EQ IRPSL_AST
1 ASSU CORPSL_ASTPRM=CDRPSL_100QFL EQ RPSL_ASTPRM
1; ASSUME CDRPSL_WIND=-CDRPSL_IO0QFL EQ RPSL_WIND
1 ASSUME CDRPSL_UCB-CDRPSL_TOQFL EQ IRPSL-UCB
1% ASSUME CDRPSW_FUNC=CDRP 0QFL EQ IRPSW_FUNC
0 15 ASSUME CDRPSB_EFN-CDRPSL_TOQFL EQ RPSBEFN
0 19 ASSUME CDRPSB_PRI-CDRPSL”IOQFL EQ RP$B_PR]
1 ASSUME CDRPSL_10S8-CDRPSLC_IO0QFL EQ RPSL_10SB
0 13 ASSUME CDRPSW-CHAN=CDRPSLJOQFL EQ RPSW_CHAN
00 1 ASSUME CDRPSW_STS=-CDRPSL_TOQFL EQ RPSWSTS
00 0 ASSUME CDRPSL_SVAPTE=-CDRPSL_I0QFL EQ RPSL_SVAPTE
00 1 ASSUME CDRPSW_BOFF=CDRPSL_ IUGFL EQ IRPSW_BOFF
00 ; ASSUME CDRPSL _BCNT=CORPSL_IOQFL EQ IRPSL _BCNT
00 ASSUME CDRPSW_BCNT=CDRPSL_JOQFL EQ IRPSW_BCNT
008 4 ASSUME CDRPSL_IOST1-CDRPSC_10QFL EQ IRPSL_IOST1
00 5 ASSUME CDRPSL_MEDIA-CDRPSL_I0QFL EQ IRPSL_MEDIA
0000 s ASSUME CDRPSL_10ST2-CDRPSL - 10QFL EQ RPSL_10ST2
00 ASSUME CDRPSL"TT TERM-CDRPSL JOQFL EQ RPSL_TT_TERM
og g ASSUME CDRP$B_CARCON-CDRPSL_YOQFL EQ RP$B_CARCON
0 ASSUME CDRPSQ_NT_PRVMSK=-CDRPSL_10QFf EQ RP$Q_NT_PRVMSK
08 0 ASSUME CDRPSL _ABCNT-CDRPSL_10QFL EQ RPSL_ABCNT
0 1 ASSUME CDRPSW_ABCNT-CDRPSL_IOQFL EQ RP$W_ABCNT
00 g ASSUME CDRPSL_OBCNT-CDRPSL_I0QFL EQ IRPSL "OBCNT
80 ASSUME CDRPSW_OBCNT=CDRPS IOOFL Eo RP$W_0BCNT
0 4 ASSUME CORPSL-SEGVBN=-CDRPSC iOOFL Q RPSL_SEGVBN
0 S ASSUME CDRPSL_JNL_SEQNO-CDRPSL _10QF EQ IRPSL_JNL_SEQNO
008 9 ASSUME CDRPSL_DIAGBUF-CDRPSL_100QFL EQ RPSL_DIAGBUF
00 ASSUME CDRPSL _SEQNUM=CDRPSL _TOQFL EQ RPSL - SEQNUM
088 g ASSUME CDRPSL_EXTEND-CDRPSL “]10QFL EQ RPSL_EXTEND
0 ASSUME CDRPSL_ARB-CDRPSL_IOOFL EQ IRPSL_ARB
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DUHIRT HOST INITIATED REPLACEMENT FOR THE DISK 16-SEP-1984 :58: AX/VMS Macro V04-00 Page
v84-000 Static Storage g-SEP-1934 88:1g:§2 !DRIVER.SRCJDUHIRT.HAR;I . (

8 4 SBTTL Static Storage
2 +SBTTL = HIRT = Host Initiated Replacement Table
LG ;+
§ 45 ; The following table is allocated within the Disk Class Driver. There is
0 69 ; only one such table p’r system. The HIRT is used to control resources
08 47 ; needed by the Host Initiated ch%acouent of disk blocks algorithms. In
000 48 ; order to Limit the resources dedicated to this activity, only one such
000 49 ; replacement is allowed to proceed at any given instant of time. Replacement
88% g? ; requests which cannot be immediately satisfied are queued.
o [
0000 538 SAVE
00000888 gg PSECT $$$300_HIRT LONG
00000000 0000 56 HIRTSL_RPLAFL: .LONG O ; Request Queue FLINK.
00000000 0004 S7 HIRTSL_RPLATP: .LONG O ; Request Queue Tail Pointer.
0000 0008 Ss HIRTSW_10ST: MWORD O ; Static storage for routines.
8888 0882 20 HIRTSW_IOWORST: .zggg 8 ; Worst [/0 status encountered.
0000 88?8 21 HIRTSW_STS: WORD O ; HIRT status word.
0010 6§ $VIELD HIRT,0,<-
0010 64 <ACTIVE, ,M>,- ; Set means HIRT has been initialized.
0010 65 <BUSY, .M>,- : Set means HIRT being used currently.
8018 66 <FE, ,M>,- : Set means force error on original data
01 67 <MATCH,.M>,=  : SEARCH RCT bit - set => LBN matched
0010 268 <EMPTYPE, ,M>,- : SEARCH RCT BIT - set => not Rrinar
0010 69 <RESCAN, ,M>,- ; SEARCH RCT BIT = set => reached NULLS
0010 70 <RCTFULL,.M>,= ; SEARCH RCT BIT - set => no more RBNs avail
0010 71 <ERLOGIP, ,M>,- ; Error Log message has been generated
0010 7; <RCTFE,.M>,- ; Write RCT block with Forced Error
0010 572 y
00000000 88}2 ;g HIRTSL_LOOPCNT: .LONG O 3 Laa Tgog?% gtagKin READ_RCT_BLOCK and
00000000 0014 77 HIRTSL_OWNUCB: .LONG O ; It HIRT busy, owner UCB address.
00000000 0018 73 HIRTSL_LBN: LONG O : LBN being replaced for UCB.
00000000 001C 79 HIRTSL_SAVDCORP:.LONG O : CDRP address of 1/0 request of owner.
00000000 08 2 g? HIRTSL_CDRP: .LONG 0 : Address of permanent CDRP for replacement.
00000000 0024 8; HIRTSL _PAGEOPTR:.LONG O : System Virtual Address of scratch page
028 8 ; needed by Replacement algorithm.
00000000 8 8 & HIRTSL_PAGETPTR:.LONG O ; System Virtual Address of scratch page
C 5 : needed by Rcflaconent algorithm,
00000000 C 9 HIRTSL _PAGE2PTR:.LONG O : System Virtual Address of scratch page
8 : needed by Replacement algorithm,
00000000 s HIRTSL_PAGE3PTR:.LONG O ; System Virtual Address of scratch page
2 3 ; needed by Replacement algorithm.
00000 4 91 HIRTSL_SVAPTEO: .LONG : SVAPTE of page 0.
0000 8 9; HIRTSL_SVAPTE1: .LONG : SVAPTE of page 1.
80 8 8 9 HlRTSL,SVAPTEi: .LONG : SVAPTE of page 2.
0 2‘ 32 HIRTSL_SVAPTES: .LONG : SVAPTE of page 3.
8888 L4 99 HIRTSW_BOFFO: .WORD 8 ; BOFF of page 0.
46 97 HIRTSW_BOFF1:  ,WORD : BOFF of page 1.

4 e A IR e
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NITIATED R?P%ACEHENT FOR THE DISK 16-SEP=19
Host In

TSW_PGOCNTNT:
TSW_PGICNINT:
TSW_PG2CNTNT:
TSW_PGSCNTNT:

.WORD

.WORD
1008 g
.WORD

HIRTSW_SECTORNO: .WORD 8
HIRTSW_PAGENO: .WORD

HIRTSL _RBN: .LONG 8
HIRTSL_MATCHRBN: .LONG

HIRTSL_BADRBND: .LONG 0
HIRTSL_STARTBLK:.LONG 0
HIRTSL_RCTBLOCK:.LONG 0
HIRTSL_OFFSET: .LONG 0

point stack.

}RT‘L STKPTR: .LONG

H 0
HIRTSL_SUBSTACK:.LONG 0,0,0,0,0
H

WROND  FORIRIRIRIRIAIN) = = b b b b b b b 2 O O O O O OO OO OO0

OV NOWVMSUWN—=OVORNOWVS NN —=O0VRNO"WVSBIN—O

:

.RESTORE

ated Replacement Tabl 5-SEP-19
HIRTSW_BOFF .WORD 8
HIRTSW_BOFF .WORD

8 00:78:32 [ORTVER. SREDD

v04-00 Page
JDUHIRT .MAR; 1

s BOFF of page 2.

: BOFF of page 5.

Array of words that give the relative RCT sector number contained in a page.

Page 0 contents.
Page 1 contents.
Page 2 contents.
Page 5 contents.

; Static storage needed by several routines that read and write RCT blocks.

; Sector number.

: HIRT SUBSTACK = used by single threaded

IRTSK_SUBSTKLN=<.=-HIRTSL_SUBSTACK>/4 ;

; Page number.
; Static storage needed by SEARCH_RCT subroutine.

RBN returned to caller.
Previous RBN that failed.

Bad RBN descriptor contents,
used in STEP15 error recovery.
Sector number of Primary RBN.
Current RCT sector number.
Offset into current RCT sector.

replacement algorithm as a return

; Pointer to tOf of SUBSTACK.
; SUBSTACK itself

Total length of SUBSTACK in lLongwords.

)
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HOST INITIATED REPLACEMENT FOR Tﬂg DISK 16-SEP-1984
= HIR Error Processing Information

00000000

0 1
0B00080;
0000004

44 41 45
45 54 49 52
4C 4C 55 46 20 54 43

49 41 46 20 45 43 41 4C 50 45
45 52

&5 43 41 4C 50 45
45 4LE 49 4C 4E

65 72 65 74 6E 75 6F 63 6E 65
20 61

20 6E 69 20 72 6F 72 72 65

0000

00
52 00°
4
57 2'
52 00'
8
52 00°
55 &C

52 00'
4F 00°'
06

50 00*
0 64
OF

o g

20 70 65 74 73 20 00'

OO0 O0O0O0ODOO0O0OO0O0ODOOOO00O

(=i ol=lelelelelalelolol=lel=l=]
o000

LW L Ly e L N L N L L s L i e a i~ l=lelelelelelelelelelalela]

[l e lele e lelelalelelelelelelelelel=l=l=l=l=l=ll=l=lcloleleleslelelelelel]

OO0 O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOOOOOO

|

S OSSO0V OOT VIV N OO 22000000

b

P == ===
F e T I I I I Y
e b F W W 3

.S3TTL

SVIELD

'A

41 WIRERSM_REPLACE
4

44 WIRERSK_READ

45 WIRERSK"WRITE

46 HIRERSK“RCTFULL
47 WIRERSKZREPFAIL
43 .SAVE
30 .PSECT
3¢ WIR_ERR_TYPES:
54 .BYTE
55 SASCIC
356 LASCIC
357 JASCIC
358 LASCIC

59
§g? HIR_ERR_REPLACE:

62 +ASCIC

63
gg HIR_ERR_ONL INE :
66 LASCIC

67

§6 HIR_ERR_SEG!:
0 +ASCIC
7

i? HIR_ERR_SEG2:

14
74 LASCIC

75
2;9 HIR_ERR_SEG3:
78 LASCIC

-SEP=-1984

& ; Constants used in forming HIR error messages

HIRER, 0, <~

<STEP.8.M>, -
<TYPE, 4 .M>, -
<ONLINE, . M> -

0
.
;
4

$$$301_HIR_ERRORS LONG

0
/READ/

/WRITE/
/RCT FULL/
/REPLACE FAILURE/

/REPLACE/

/ONLINE/

/ encountered a /

/ error in /

/ step /

¢ §8:3%:32 t

= HIR Error Processing Information

AX/VMS Macro vV04-00
DRIVER.SRC] UHIR!.HAR:t
Step nunber

Error t

3 Online (not HIR)

LA TR TR R Y

Error tEpe codes:

URIYE
RCT FULL
REPLACE FAILURE

Page

9




IATED REPLACEMENT FOR TNE B?SK 12-55?-1832 88:;!:;3 !AKIVHS Macro V04=00 Page }2)‘

Dgzlﬂ! HOST INIT
v04-000 = HIR Error Processing Information -SEP-1 DRIVER.SRCIDUHIRT.MAR; 1
06 4F
79
g ; Compute maximum HIR message size
000001 & DEVNAMSIZ = 1 ; size of a device name 7
0800 8; 6 S TYPSIZ = 9 ; largest error type character count
8 80 7 52 s FUNCSIZ = 7 ; largest REPLACE/ONLINE character count |
000 gi 3 STEPSIZ = 2 : max characters in step number ;
00000 ig s FIXEDSIZ = <. = HIR_ERR_SEG1> + 1 ; size of fixed text [
8000001; § 0 HIRERSK DEVNAMSIZ = DEVNAMSIZ
000004 56 91 SIZE = FIXEDSIZ + DEVNAHSl§ + TVP§IZ + FUNCSIZ + STEPSIZ E
00000048 836 8§ HIRERSK_MSGSIZE = <SIZE + 3> & “c {
0000 00§ 94 .RESTORE
000 95
0000 303 :**
00 97 .
0000 98 : HIR_ERROR
8000 99 . '
0888 28? 3 This macro calls the HIR error reporting routine.
000 60; ; Parameters:
000 403 ;
000 404 ; STEP step number in which the error occured
0000 405 ; TYPE error type (one of READ / WRITE / RCTFULL) ;
0000 406 ; FUNC function incuring error (one of REPLACE / ONLINE; '
0000 407 ; default = REPLACE)
0000 408 ;--
0000 409
0000 410 .MACRO HIR ERROR step, tygg. func=REPLACE
8000 N ASSUME MHIRERSV _ONLINE LE |
000 415 MOVZIWL W#<HIRERSM_'func' -
0000 41 0<HIRERSK_'t690' ® HIRERSV_TYPE > - i
0000 414 + 'step'>, R |
0000 415 BSBW  DUSHIR_ERROR |
0000 416 .ENDM  HIR_ERROR |
l
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SBTTL DUSINIT_HIRT = Initialize Host Initiated Replacement Table
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; DUSINIT_HIRT = Initialize Host Initiated Replacement Table

; Functional Description:

This ro?tino initializes the HIRT, if it has not already been
initialized. There is one HIRT per system and it resides in the
disk class driver, It is 1nitia§ized the first time an intelligent
controller that requires Host Initiated Bad Block Replacement is
brought online.

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

Inputs:
R3 CDDB address
R4 PDT address
RS Connection permanent CDRP address

Outputs:

&5 8 8 8 £ NN NN N N N AN N AN NONONNONONUNONON) — —

£ N = O O 00 NON N 8 i) = OO0 00 NOMA S LN = OO0 00

Registers RO-R2 are modified.
Registers R3-R5 are preserved.

5N
Ll
wh

Implicit Outputs:
The HIRT is initialized as described above.

DUSINIT_HIRT::

POPL
BB(CS

C ; Save caller's PC in CDDB.
s
H
E
108: CLRL &
H
H
%

PC(
TSV A Egve. : Now see if HIRT already init'ed.
17 HfR! ; Branch around if already initialized.
RPLQFL Singly Linked list with second
L_RPLQFL ,- : longword pointing to tail of list.
TSL_RPLQTP

#HIRTSM BUSY, - : Prevent use of HIRT until fully
HIRTSW_STS : init'ed.

Allocate the CDRP to be used and re-used during the 1/0 operations
associated with dynamic Host Initiated Replacement of bad blocks.

44 A3 OEDg

00 E

03 OO0O0E ' CF
00A%

o

(V]

A
-

N

0

0

%

0'CF D4 8
8880'CF 9€ }
1

1

1

1

1

1

1

1

1

8
H
T
T
MOVAB T

0004 CF

O00E'CF 02 A8 BISw

PPy Ny Ny RN NN NN R P g PP PP g PP

ONONONON OO O YU WWIWAWAWLA

NO WS WIN = OV NO WS W =O

46

4«70 20%: MOVZWL #IRPSK _LENGTH,R : R1 contains amount of sposo to alloc.
47 BSBV ALLOC_POOL ; Allocate space. Returns R2=>space.

&7 MOVB #OYNSC_IRP,~ Make first part of CDRP Look Like an
474 IRP$B_TYPE (R2) : IRP.

"ol

0A
0A A2

NWVIWWNIOD OO OO0 0000w
~
o

S
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HOST INITIATED REPLACEMENT FOR TH% DISK 16-SEP-1984 :58: AX/VMS Macro V04-00 Page 12
bU IN}T-HIRT = Initialize Host Initiated g-SEP-1986 88:1!:33 !DRIVER.SRCJDUHIRT.HAR:I . (6)
A 1 0 9 475 MOVW R1,IRPSW_SIZE(R2) ; Save type and size inside ''IRP', '
2 60 Ai 8 D 679 MOVAB -gﬁRPi% TOOFL(R%),RS 3 Rg => lBRP portion of packet.
0020 CF g D 1 &7 MOVL RS,HIRTSL_CDRP : Save address of replacement CDRP.
FFAg F B 6 478 MOVW #CORPSL_I0QFL,- ; Size field in CDRP portion is negative
08 AS A &7 CDRPSH_(DRPSIfE(RS) ; offset of IRP from CDRP portion.
39 90 C 480 MOvB #OYNSC_CDRP,~ : Mark type of CDRP portion.
A A 481 CORPS$B_CD_TYPE(RS)
4 A D4 4 4 i CLRL CORPSL_CDT(RS) ; So far we have no connection for CDRP.
8 A D& & 4 CLRL CORPSL _RWCPTR(RS) : This CDRP will not use RWAITCNT, |
CA D& Ozs 2 g CLRL CORPSL_LBUFH_AD(R5) : Signal that no mapping resources allocated
*0 B D4 49 & 9 CLRL CORPSL _RSPID(RS) ; Clear RSPID to show none yet allocated.
CA 4 4 & CLRL CDRPtk MSG_BUF (RS) ; Likewise show no MSCP buffer.
O AS 10 A 4F 488 MOVZBL #CDRPSAM WIRT, - : Set HIRT permanent CDRP flag.
033 489 CORPSL _BUTUFLAGS (RS) |
053 491 ;
05 £9§ ; Allocate pages from pool to serve as buffers when reading RCT sectors
Ogg 28‘ : during replacement of bad blocks on a disk.
0053 495 °
S1 020C 8 3¢ 005 496 50%: MOVZWL #512+12,R1 : R1 contains amount of space for a :
88; 238 ; page and a VMS structure header. 1
55 00p0 C3 9 005 499 MOVAB  CDDBSA_PRMCDRP(R3), RS ; ALLOC_POOL needs R5 => Permanent CDRP. .
0054 30 005D goo BSBW ALLOC_POOL ; Allocate space. Returns R2=>space. }
5SS  0020°CF 00 8822 581 MOVL HlRT‘t-CDRP,RS : Restore RS => Hirt CDRP.
8065 50§ ASSUME CODBSB_SUBTYPE EQ (CDDBSB_TYPE+1 ;
BO 0065 504 MOVW #DYNSC CLASSDRV- ; Place type and subtype descriptors |
066 505 1<DYNSC_CD_BBRPG@8>,- ; 1into header using convenient (CDDB) {
0A A2 0564 8F 066 509 copB$B_TYPE(R2) : offset definition. ;
08 A 51 0 0068 58 MOVW  R1,CDDBSW_SIZE(R2) : Also place size into header. |
52 0C A2 9 ogr g 8 MOVAB  12(R2),R2 : R2 => beyond VMS structure header.
51 D& 087? 5?3 CLRL R1 ; Clear Loop index register. !
0024°CF41 D 75 511 80s: TSTL HIRTSL_PAGEOPTRLR1] ; Test where to put address of allocated pag‘
6 1 7A 51; BEQL 90% ; EQL implies we have found a depository.
1 06 7 N INCL R1 : Else bung index register |
FS N 78 g}g BRB 80% : and go back and try again. '
00%6'(!61 52 00 0 g19 90s: MOVL_ R2,HIRTSL_PAGEOPTRLR1]) ; Else save Page address.
0044 CF&N 2 FEOO 8F AB 6 1 BICWS  #*XFEOO,R2,- : Calculate BOFF of page just allocated
F 13 HIRTSW BOFFOLR1) : and save it in the Indexed slot.
09 EF F 1 EXTZV  S*#VASU_VPN,- : Now calculate SVAPTE of allocated |
5 38 15 1 0 S*#VASS_VPN,R2,R2 : Rago. First get VPN. g
50 90000000'G7 O % el MOVL  G*MMGSGC_SPTBASE.R0O  : Then RO => base of system page table. |
0034°'CF41 6042 DE i MOVAL  (RO)CR2],HIRTSL_SVAPTEOCLR1)
A “ : Move SVAPTE into proper slot.
03 51 n A 5 CMPL R1,#3 : See if we are done a locat\n?. )
AC 19 : 9 BLsSS  So0é : LSS implies NO, so we go to try again.
000E'CF 02 A7 g BICW S*#HIRTSM BUSY, - : Allow use of HIRT now that it has =
AC HIRTSW_STS : been initialized. |
55 0000 C3 9¢E A% ? MOVAB  CDDBSA_PRMCDRP(R3), RS ; Get controller permanent CDRP in RS.
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17 8881

§33 END_INIT MIRT:
JMP  aCDDBSL_SAVED_PC(R3)  ; Return to caller.




HOST INITIATED REPLACEMENT FOR Tul DISK 16=-SEP-1 5 AX/VMS V04 00 Page 14

ALLOC_POOL §=3EP-1980 80:3%:33 YONIVER. SRETBUNTRT RaR: 1 "
34 5 .SBTTL ALLOC_POOL
‘ e
52 : This subroutine allocates and zeroes nonpaged pool.
34 ; Inputs:
34 : R1 -# bytes of Bool to allocate
52 3 RS -Addr of CDR
52 : Outputs:
4 : RO -0/1 for fail/success
4 s R1 -# bytes actually allocated
4 : R2 ~Addr of buffer allocated

ALLOC_POOL : ; Allocate and zero pool
53 PUSHL R3 Save R3.
00000000 ° GF JSB G‘EKSSALONONPAGED Allocate from nonpagod pool
OE 008C BLBC Skip clearing structure if failure

PUSHR  #*M<RO,R1,R2,Ré4,RS>

Save MOVC registers
MOVCS  #0, (SP3,#0,.R1T, (R2)

lero initialize structure

62 51 00 6 00

23T NBTxS
1]
—n

1 @
[« 0 O O O O
VI A WA AAV A AU A A A A A A VAV A AAAAAIAAAWAIUNRAWIVIVUIA
' s
~NO~

NNNNNNOOOOOOONONON O NS S B

VIS AN = OO NO WS LN = O 000 NO WS LWIN = O O NN WS LW = O

0C?7
g? 0C7 POPR #*M<RO,R1,R2,R4 ,R5> ; Restore MOVC registers
3 8¢ 0C9 POPL R3 : Restore R3.
8E§ RSB
00CD 108: : Allocation failure.
00%8 ; Prepare to wait awhile before trying again.
10 AS 8E08 88(0 POPL CORPSL _FR3(RS) : Save R3 in R5=>UCB or CDRP.
14 AS 54 D 0D1 MOVL R& CDRPSL FR4(RS) : Likewise Ré&
18 AS 8Ep0 00DS POPL ﬁPSL SAVD _RTN(RS) : and caller's return address.
20 AS S1 D0 0009 MOVL CORPSL_RSPID(RS) : Save allocation size.
80 FORK HAIT : Wait awhile.
51 50 AS DO E MOVL™  CODRPSL_RSPID(RS), R1 : Restore size of block to allocate.
0 AS Dé 0€ CLRL CORPSL" RSPID(R ; Restore CDRP field.
18 A5 DD OQOEA PUSHL  CORPSL _SAVD_RTN(RS) : Restore caller's return address.
cS 1" 0ED BRB ALLOC FOOL : Go try again.
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REPLACEMENT FOR THE DISK 16-SEP=1986 00:58:58 YAX/VAS Macro V04-00 Page 15 |
Gain exclusive access £0  S-SEP-1984 00:13:33 [DRIVER.SRCIOUNIRTMAR:Y 9 18y

.SBTTL DUSLOCK_MIRT - Gain exclusive access to HIRT

UsL0

(il
—
0>

Rd
Rl

DUSLOCK MIRT = Gain exclusive access to HIRT

Functional Description:
Gain exclusivo accoss to the H(ost) I(initiated) bad block
R(op%aconont (able). Also, lockout new activity on the unit by
bumping UCBSW_RWAITCNT,

Inputs:

Rg UCB address
I3 a fork block

Implicit Inputs:

(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.

OO0V O00O0O0O0O0O0OVOV0OO0OOOOOOOOOO0OO RE

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm )

LA TR TE TR PR PR TE TR PRE A TR PR DA DA PR PR PE TR PE TR PR PR PR TR T

DUSLOCK_HIRT::

BBS Ss*“#HIRTSV ACTIVE, - : Make sure HIRT is active.
NIRTSU S1S, 5%
BUG_CHECK DISKCLASS,FATAL

INCV UCBSW_RWAITCNT(R3) ; Prevent new CDRP's from being begun
: on this UCB.
BBCS s“#HIRTSV _BUSY

Allocate the Host Initiated Replac
HIRTSW_STS, 108 . ment fable CHIRT).

Mova R3, FKBSL_FR3(RS) ; 1f here, already allocated, save
POPL ﬁtL FPCTRS) : thread context in fork block.

Throad RS (a fork block) onto the tail of the singly throodod list
of fork blocks awaiting use of the HIRT. The Listhead is a quadword
uhoso first longword points to the 1irst fork block on the List and
whose second longword points to the lLast fork ock on the List, An
empty list is characto zed by having the f s longword contain a
zero with the secon onguord pointin to tho rs% lon word. Each
?lock on the | st as the irst longword of its Llink uaduord
oint ng to the noxt fork block on the List, with the last
lock containi ng ero in this on u?rd. fho second lon uord of
each fork lock - l nk quadword the address of the CDDB of
the intell ont ontrollor assoc atcd with the device un t
attempting n exclusive use of the HIRT,

OO000O
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56 A3 B6
O00E'CF 01 E3
18

b ed e e b e = ek 2 O O OO O OO O OO0 OO VOO OOV VG000 00000000000 N N~
v
-

WM =2 OO 00 NO WA ES LN =2 © O 00 O N 8~ LN = © O 00 N O W 8~ LN =2 © O 00 N O WA 8 WMD) =2 O O 00 NOM N 8 LN = O 00~

3
F
F
F
F
F
g

10 A5 53
0C A5 SEDO

o000 OO0 ONONOONONONONONON OO O OO O O~ O O~ O O O O O O O VAWV WV WA WUV VIVIWVWALUIVIA

WL AN NI NN NP NOND

0000000000000 O0O0O0O0O0O00O

) D s el ) e et e e ol e B e — B —B —D




65

04 A5 00BC (3
0004°DF 65
0004°'CF 65

01

K1
HOST INITIATED REPLACEMENT FOR THE D?SK 16=-SEP-1984
DU LOCK_HIRT = Gain exclusive access to -SEP=1984

10A
i
108 833

Dé } e § g CLRL FKBSL_FQFL(RS)

00 01 40 MOVL  UCBSL cool(ag). ~
" 641 FKBSL" roaL(a )

9% 0N oa; MOVAB fxasL FQFL(RS), =
" 64 SHIRTSL RPLOTP

9 0117 644 MOVAB fxask GFL(RS), =
1€ 255 HIRTSC_RPLQTP

o R E
11D 643
110 649 108%: The HIRT is owned.

10 0110 650 BSBB.  GRANT _HIRT
11F 651

05 O011F 652 RSB

00:58:58 yAX/VAS Macro V04-00 Page 13)

LA TETE TR TR TR PR PR TR T

; And return to caller who now owns HIRT,

DRIVER.SRC] UHIIT.HAR:I

: Note the reason for (DDB address here is to facilitate finding CDRPs
; associated with a CONNECTION that has failed (gone down). i

Prepare thfs fork block to be at
tail of the list.

Second longword of Link quadword
points to CDDB.

Move address of this fork block into
forward ptr of previous tail.

Also aovo a dross of this fork block
to List ta 5 pointer,

Term nato this o:ecution thread by
returning to caller's caller.

Call to initialize various structures
with data of the new HIRT owner.
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3821!1 HOST INITIATED REPLACEMENT FOR Tut DISK 1 -SEP-1386 88:5!:35 AX/VMS Macro v04=-00 Page 1
=000 GRANT_MIRT = Complete granting access to 5-SEP-1984 00:13: DRIVER.SRCIDUHIRT .MAR;1 {
} § g el .SBTTL GRANT_HIRT = Complete granting access to the HIRT
1 :
} 9 : GRANT_HWIRT - Complete granting access to the HIRT
} §68 : Functional Description:
1 66? : This routine is iallod from DUSLOCK_HIRT and DUSUNLOCK_MIRT, upon
s 1 66i : granting ownership of the HIRT to a"thread. GRANT_MIRT initializes
1 663 ; various data fields reflecting this ownership and Tacilitating the
} Ggg ; thread's use of the HIRT CDRP.
1 869 : Note:
1 667 ; Since both subroutines that require ownership of the HIRT, REPLACE_LBN
1 663 : and ONLINE_COMPLETE, make use of the user's original RSPID so as to be
1 6? 3 able to co=relate all Error Log nessagcs generated by a user 1/0
1 670 ; request, GRANT_HIRT passes the RSPID form the user CDRP to the HIRT
} 2;1 3 permanent CDRP,
} 2;2 : Inputs:
1 675 : L) UCB address
} g;g : RS User CDRP address
} 3 g;g :Outputs:
} § g ? ; Various HIRT and CDRP fields updated.
120 682 '
} 8 g % GRANT _HIRT:
SO AS OD 01 g 685 PUSHL  CDRPSL_RSPID(RS) ; Pass current RSPID to HIRT CDRP.
OAS D& D1 6 9 CLRL CORPSL _RSPID(RS) : Prevent spurious deallocates.
001C'CF_ S5 DO 0126 6 MOVL RS, HIRTSL_SAVDCDRP : Save given RS.
0070°CF  O0074°CF  9E } g s MOVAB nlé}:t,gggg}acx. - : Initialize SUBSTACK in HIRT.
0014°'CF 53 00 } gg? MOVL Ri. HIRTSL_OwWNUCB : Indicate who owns HIRT,
;S gs 0 0137 69 MOVL (SP), RS : Get RSPID.
E D 013A 69 MOvQ RO, =(SP) : Save roaistors.
1 g 694 FIND_RSPID_RDTE : Lookup RDT for RSPID.
06 50 EB8 014 695 BLBS RO, 108 : Branch if lookup successful.
146 69? BUG_CHECK DISKCLASS,FATAL ; Else, major 1nconsistonc¥.
65 0020°CF DO OQ14A 97 108: movC HIRTSL_CDRP, = s For now pass ownership of RDTE to HIRT
14F 93 RDSL_CBRP(RS) : permanent CDRP.
SO BE 7D O014F 99 Mova (SP)¥, RO : Restore saved registers.
55 0020°CF 08 15; 0 MOVL HIRTSL_CDRP,RS : RS => permanent replacement CDRP.
0 AS 8ED0 01 701 POPL  CORPSL-RSP10(RS) : Pickup RSPID to use thruout replacement.
CA pé 0158 7 5 CLRL CORPSL _LBUFH_AD(RS) : Indicate no resources yet allocated
CA pé 0N i 7 CLRL CgRPSL MSG_BOF (RS) : oxccﬂt RSPID.
BCAS § p0 016 704 MOVL RS,.CORPSL_OCB(RS) : Hak’ IRT permanent CDRP => this UCB.
16 705 : This allow ?NIBUS lappina to work.
OOSB Cg 00 16% 7 ? MOVL ucask CDT(R3) ,~ : Place CDT pointer into CDRP for hand¥
6 A 169 7 CORPSC_CDT(RSS : reference by SCS routines. Note this
168 7 8 : must be done each time thz HIRT is
168 7 : locked since we may be us n? a different
168 710 : port (and therefore CONNECTION) each




REPLACEMENT FOR THE D?Sl 1g gE::]gg: 88:?!:;, AX/VMS

HOST INITIATED Macro V04=00 Pa
GRAN!_N!I* = Complete granting access to DRIVE!.SIESDUH?IT.HAR:I w
1 1 ; time.

Ag 9 01 li MOVAB gcasu Angnt(lS).- ; Point CDRP field to UCB field.

& 1 1 RWCPTR(RS)

8F A 0N 14 BlCw lulal gRLOGIP.- ; Initialize bit.

" 176 ;15 HIRTS
05 0177 16 RSB ; Return to caller.
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Release HIRT access g-s P-lgSA 88:1!:35 !DRIVER.SR;JDUHIRI.HAR;1. e (10) |

.SBTTL DUSUNLOCK_HIRT = Release HIRT access
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DUSUNLOCK_HIRT = Release HIRT access
Functional Description:
Caller wishes to relinquish gxclusivo 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_HIRT passes back the user's RSPID from the HIRT permanent
CDRP to the user's CDRP.

Inputs:

R3 UCB of HIRT owner
Implicit Inputs:

HIRT owned by caller
Outputs:

RS Original CDRP address
ALl other registers are preserved.

Implicit Outputs:

HIRT ownership relinquished. If any threads are on the HIRT wait list,
first of these is granted HIRT ownership and is started up.

AR LA TEIE LA TR TR TR TR PR PR PR TR PR TR TR PR PR PR PR PR PR R TR PR TR PR PR FY PR TR TR TN T

SENIN NN NN NN NN NN NNNNN N NN NNNNNNNNN NN NNNNNNNNN
O WO M (D 0o Co 0o 0o 0o 0o Co 0o GO GO 0O O 0O OV 0o O 0O OO O OB 0O GO 0D 0O O GO 0D 0D U 00 CO O CO 0O COCDCDCDOD 7X —¢

NN NN NO O OO OO O OO~ O VWAV S 55 85 85 85 55 8 0 O~ 5~ WU U IR PORORORORORIRONIN) = = =4

£ N =2 © OO NO N S i) =2 © O 00 O W 8 LN =2 © O G0 N0 W S i) =2 © O 00 N0 WV 8 N = © O 00 N0 W B i) — O 000
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4
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DUSUNLOCK _HIRT::
56 A DECW UCBSW_RWAITCNT(R3) : Decrement to again allow normal 1/0.
7€ 5 Mova RO, =(SP) : Save some registers.
1 PUSHR l‘ﬂ(ki.RS.R£> : Save more registers.
55 S MOVL R3, R : Setup UCB for UNSTALLUCB.
00000000°GF 16 JSB G‘§CS§UN§TALLUCB : Call to start up IRP's on UCBSL_IOQFL.
1 BA POPR #*M<R2,.R3.R&> : Restore registers.
55 oosg'c DO MOVL HIRTSL_CORP,RS : RS => HIRT CDRP,
) 0D 3 PUSHL CDRPQL_&SPlﬁ(RS) : Save cgrront RSPID so as to restore to
. user »
2 13 9 BEQL 15% : EQL implies RSPID has been deallocated
9 : due to re=CONNECT. Branch around.
20 AS D4 9 LRL CORPSL_RSPID(RS) : Prevent spurious deallocates.
$S 6t 0O 98 VL (SP), RS : Get RSPID,
9? rxno,nsvlg_ngte : Lookup RDT entry for RSPID.
06 50 EB & BLBS RO, 5% : Branch i lo?kup s?ccossful.
A BUG_CHECK DISKCLASS,FATAL ; Else, major inconsistancy.
50 oo1c'8r og A8 58: MovC ubntst_suvocoap. RO : Get saved CDRP address
F 3 AD BNEQ 108 : Branch if there still is a saved CDRP.

R p— - —— e —————

A

P .
'
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DUMIRY HOST INITIATED REPLACEMENT FOR THE DISK 16-SEP=1984 00:58: AX/VMS Macro V04-00 Page 20
vgk-ooo DUSUNLOCK_HIRT = Release HIRT access 2-SEP-1934 88:13:23 !DRIVER.SRCJDUHIRT.HAR;I . (%0)
1AF 775 ; Else, it has been canceled. ' :
55 65 08 1AF 77? MOVL  RDSL_CDRP(RS5), RS : Which means, use HIRT CDRP. |
20 AS BED IBZ 77 POPL CORP L_RSP!D(ﬁS) ; Restore its RSPID so it can be |
18 778 DEALLOC_R&PID : deallocated. *
"mn n }gg ;70 19% ; And branch around. ;
65 SO0 0O 18% 781 1?8: MOVL RO, RDSL_CDRP(RS) ; Pass ownership of RDTE back to user ;
S0 BED 1C 7 i 15%: POPL RO ; Get RSPID. |
55 001C'CF D 166 7 MOVL HIRTSL_SAVDCDRP, RS ; Get original CDRP address in RS. |
24 1 19 784 BEQL 19% : Branch 1f original CDRP canceled. ,
20 AS 0 00 }E? ; 5 MOVL RO, CDRPSL_RSPID(RS) ; Else, restore user's original RSPID. |
5% 8 M 8}8! ; 2 19%: Mova (SP)+, RO ; Restore 1st group of saved registers.
10; 789
0000'CF D5 01D 790 TSTL HIRTSL _RPLQFL ; Determine if HIRT wait list is empty.
- 13 O}Bg ;31 BEQL 50% ; EQL implies List empty.
3F B8 §}gg ;84 PUSHR  #*M<RO,R1,R2,R3,R4,R5> ; Save caller's registers.
55 0000°'CF DO O1DA 795 MOVL HIRTSL RPLQF% RS : RS => 1st fork block on list.
65 DO OIDF 796 MOVL FKBSL FQFL(RS),=- : Replace 1st fork block on List with
0000°CF 01E1 797 HIRTSC _RPLQFL : next fork block.
07 12 O01E4 798 BNEQ 35% ; NEQ implies there was a next fork block.
0000*'CF 9t O1E6 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 70D O1ED 801 35%: Mova FkBSL_FR3(RS) ,R3 ; Restore waiting thread's context. 5
FF2C 30 OQ1F1 80; BSBW GRANT_HIRT : Call to initialize various structures ;
01F4 80 ; with data of the new HIRT owner. !
S0 001C*'CF DO O1F& 804 MOVL HIRTSL _SAVDCDRP,RO : RO => User CDRP. Now ,
0C BO 16 O01F9 805 JSB aFKBSL_FPC(RO) ; resume its waiting thread. ;
3F BA O1FC 806 POPR #*M<RO,R1,R2,R3,R4,R5> ; Restore relinquisher's registers. |
05 8};; gg; RSB : And return to relinquisher. |
O1FF 809 508: : If here, List was empty. t
000E ' CF 02 AA O1FF 810 BICW S*#HIRTSM BUSY, - ; So mark HIRT as NOT busy. f
0204 811 HIRTSW_STS U
05 0204 812 RSB : And return to relinquisher.
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DUSTEST_MIRT_RWAITCNT = Accumulate RWAITCNT for HIRT
Functional Description:

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

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

OCO0O0O0O0O0O0O0O0O0O0O0O0O0OO00O0O0O W

NOMNOMNONINININININONONONNINONOMNORNINONORON)  — 2

dsmaimlelelalelalelelelealclalelalalale i)

COCOON S~NOM ™ O & £ SO D D VIV AWVIWVIVIIWVIWVWIVAVIWVAVWAWL - T —4

LA LA TR PEATETETETETRE TR LA T A PR PR TE PR PR TR PR TR T

(oo docdordonle Jo Lo Lo Qo Lo -To o Jaode 2w rle -To -To To-To -To To -To To To To -To -To To To To To To To To Yo To To To 1o - N

8 0 ALl other registers preserved.
0%0
8%8 DUSTEST _HIRT_RWAITCNT::
10 O0OE'CF 01 E1 8 8 BBC S*“#HIRTSV_BUSY, HIRTSW_STS, 908 ; Branch if HIRT not busy.
0014 CF 55 D1 020 CMPL RS, HIRTSL_OWNU(CB ; Is the UCB the HIRT owner?
05 12 021 BNEQ 106 ; Branch if not HIRT owner.
b) D6 8 } INCL RO : Else, increment RWAITCNT.
021 108: ASSUME FKBSL _FQFL EQ 0
b1 0000°CF 9 021 MOVAB HIRTSC RPLQFL, R1 : Init. "‘previous'’ wait CDRP,
51 61 0O 3 1 11$:  MOVL  FKBSL_FQFL(RTS, R1 : Link to next waiting CDRP.
0A 13 1 BEQL 90% : Branch if no more waiters.
BC A1 55 D1 021 CMPL RS, CDRPSL_UCB(R1) : Is this waiter for this UCB?
S 12 0 g BNEG 11§ : Branch if not right UCB.
S0 06 0 INCL RO : Else, increment RWAITCNT.
N 8 S BRB 11% ; Loop, till no more waiters.
05 022 90%: RSB : ALL done; exit.

1
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SBTTL DUSCANCEL_FROM_HIRT = Cancel requests from the HIRT

+
+

DUSCANCEL _FROM_HIRT = Cancel requests from the HIRT
Functional Description:

This routine is called to locate and cancel any 1/0 requests current
or pondin? 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 queued 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 post processing. The HIRT is left "‘ownerless'’ in the sense that
HIRTSL_SAVDCDRP is left zero. This allows the current HIRT 1/0 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
ALl other registers are preserved.

Implicit Outputs:

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

DUSCANCEL _FROM_MIRT::
000E'CF 01 E1 BBC S“PHIRTSV BUSY, - : Is the HIRT busy? If not, there is
79 HIRTSW_STS, 900s ; nothing to do: so branch to exit.

; Scan the HIRT pending reguests queue

ASSUME  FKBSL FOEL £Q 0 . e K7
MOVAB  HIRTSC_RPLOQFL, R1 ;: Get ''previous’’ CDRP on wait list.

OO0 O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O000

MONLNRLNLNLNLNLNLNLNINLNLNINLNLNLNL AL NINI NNV NN NI NNV N NNV NV NV NN NNV NL NV NNV NNV NNV O 2
NN NN LA NN N NI NN N PN NN N A PO N N

51 0000°'CF 9€

TFMTMONS ST I T TITMOVOVOOOVOOVOV OOV OVOOV VOOV VO OVOOVOVOOVOVOOOVOVOOOOOVOOOVOOOOOVO r—
O O O O O O OO O O OO V00000 0o Co 0o 0o GO 0o Co GO 0O 00 GO o GO GO Co G 0O GO GO G Co GO OB G 0B OO GO GO GO0 G GO G CO 0o GO CO GO GO CO GO g

- e =t OO O OOOOOOO VW VYVVVVOVOVOVOOOOCOD00 N NN NNNNNNNOOOONONONONONONON VWL

N =2 OO0 NON NS AN = O O 00 NO N 8 N = O O 00 NOMN S N = © O O NON N SN LN = O 0 00 NOM N S N — OO0 ~No~ |

52 gl Dg 108: MOVL FKS&L_FOFL(RI). R2 ; Get nect CDRP,
g 1 BEQL 100% : Branch if no more CDRPs on wait list.
04 A2 008BC C D1 CMPL gEB:L-gggfzz ;. - : Is CORP for this CDDB?
06 12 BNEQ 402 " ; Branch if not the right (DDB.
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v04-000 DUSCANCEL_FROM_MIRT = Cancel requests fr -SEP-1934 88:15:?5 !DRIVER.SRCJDUHINI.HAR:I . (f2)|
&1 913 IFCANCEL drgs(RZ), then=70% : Branch if CDRP shoul? be canceled.
51 Si D? 7 14 408: MOVL R 1 : Current becomes previous.
E8 1 2@ }S BRB 108 : Loop through all waiting CDRPs.
61 62 DO 4C 319 708: MOVL FKBtL_FOFL(R%). - : Unlink cancelable CDRP.
4F 13 FKE‘L_FOFL(R )
SR & N BNEQ 75 ; 1f cancelable CDRP was last,
OOOA'EF 1 D 1 920 MOVL R1. HanTtL,RPLOTP ; adjust gqueue tail pointer.
0 i D s 921 75%: MOVL R2, R : Setup CDRP to cancel.
4 AS B 9 ; INCW  CDRPSW_DUTUCNTR(RS) ; Account for RWAITCNT increment during
C 9 ; attempt to lock the MIRT,
F 88 gc 924 PUSHR l‘ﬂ(R?.Rl.RZ.RS.RL.RS) : Save registers.
55 0O » E 925 MOVL RO, R ; Setup for message deallocate.
61 9c DEALLOC_MSG_BUF : Deallocate End Message that told of
66 9 : block to be replaced.
3F BA 66 928 POPR #*M<RO,R1,R2,R3,R4,R5> ; Restore ro,istcrs.
0 6 2 9 POST_CORP status=$SS$_CANCEL : Insert IRP/CDRP in 10POST queue.
BF 11 8 4 33? BRB 108 ; Branch back to scan entire list.
027 93§ 1008: ; Is the HIRT owner a cancelable CDRP? If so retrieve this HIRT owner
0%75 93 : CDRP, clear HIRTSL_SAVDCDRP, and POST_CDRP the retrieved CDRP. Note
0275 934 : this works in conjunction with DUSUNLOCX WIRT and DUSRSTRTQ_WIRT_CDRP
8 ;g ggs : which must be prepared to find HIRTSL_SAVDCDRP = 0.
BC AS 0014°'CF D1 0275 939 CMPL HIRTSL_OWNUCB, = : Check for correct HIRT owner UCB.
0278 938 CORPSL-UCB(RS)
2B 12 0278 939 BNEQ 900% : Branch in wrong HIRT owner.
52 001C'CF DO 027D 940 MOVL HIRTSL_SAVDCDRP, R2 : Get CDRP owner of HIRT.
26 13 0282 941 BEQL 900% ; Branch if owner already canceled,
0284 94; ; replacement running to completion.
0284 94 IFNOCANCEL cdrp=(R2), then=900% ; Branch if owner shouldn't be canceled.
001C'CF D& 02BA 944 CLRL H%RTS _SAVDCDRP ; Else, indicate HIRT owner canceled.
50 52 0O BE 945 MOVL R2. R . Setup CDRP to cancel.
91 946 : Following instruction deleted due to its causing RWAITCNT to be
91 947 ; decremented twice; once here and once Replacement runs to completion.
0291 948 *INCW CDRPSW_DUTUENTR(RS) ; Account for owning the HIRT,
3F B8 8 91 949 PUSHR  #*M<ROTR1,R2,R3,R4,RS> ; Save registers.
55 S0 00 93 950 MOVL RO, RS : SQtuY for nossaa: deallocate.
9 951 DEALLOC,HSG,BUF ; Deallocate End Message that told of
39 9S§ ; block to be replaced.
3F BA 99 95 POPR #*M<RO,R1,R2,R3,R4,R5> ; Restore rc,istcrs.
8 zg ggg POST_CDRP status=§SS_CANCEL : Insert IRP/CDRP in IOPOST queue.
05 02A8 956 900%: RSB : Return to caller.
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V84-000 bU DlSCONNEC?-HlRT = Do HIRT cleanup for g*SEP-1934 88:12:;2 !DRIVER.SRC]DUHIRT.HAR:1 ’ (;3)‘
4G 8?8 .SBTTL DUSDISCONNECT_HIRT = Do HIRT cleanup for a disconnect
90 it
A S
:9 921 : DUSDISCONNECT_HIRT = Do HIRT cleanup for a disconnect
:g §g§ E Functional Description:
A9 965 : Scan the HIRT wait queue for CDRPs bclon?ing to this CDDB. Remove
A9 969 : them and place on the restart queue. This must be done before the RDT
A9 967 ; resource wait is scanned. It 1s essential to deallocate SCS resources
A9 963 3 held by CORPs on the HIRT wait queue before scanning any of the SCS
:3 8$0 : resource wait queues.
:3 3;1 : Inputs:
A9 97§ : R3 (DDB address
A9 974 ; R4 PDT address
:g 8;5 : RS Permanent CDRP address
§ :3 3;2 : Outputs:
02A9 979 : RO through R2 are destroyed.
02A9 980 ; ALl other registers are preserved.
i
8 :3 835 DUSDISCONNECT _MIRT::
O00E*CF 00 EV 02A9 985 BBC s*“#HIRTSV ACTIVE, - : See if HIRT has been activated.
32 8 AE 98? H;RTSU_STS. 99 : 1f HIRT not active, branch around.
5 DD ' a; 838 PUSHL R : Save a register.
0281 989 30%: ASSUME FKBSL FQFL EQ O
SO 0000°'CF 9t O gg 33? MOVAB HIRTSC_RPLQFL, RO ; Get '"‘previous’'' CDRP on wait List.
55 60 D § Bs 992 408: MOVL FKBSL_FQFL(RO), RS ; Get next CDRP on wait List.
gl 1 B 99 BEQL 90% : Branch if no more uaitina CDRPs.
04 AS I n BB 994 CMPL RS, FKBSL_FQBL(RS) : See if waiter has right (DDB.
1 15 BF 995 BNEQ 60$ ; Branch if wrong CDDB.
60 6 D 1 99 MOVL FKBSL_FQFL(RS), - : Let previous point to next.
Ccé 94 FKBSL_FQFL(RO)
25 1 6 99 BNEQ 50% : Branch if current CDRP is not last.
0004 CF g D 6 9 MOVL RO, HIRTSL RPLQTP : Else, previous is new end.
SO BCAS D (B 1000 508: MOVL  CDRPSL_UCBTRS), RO : Get UCB of interest.
A0 B CF 1 DECW UCBSU_IUAIICNT(RO) : Decrement count incremented during
P2 1 i ; attempt to allocate HIRT,
Fp28' 30 D2 1 BSBW gx!USlNSERI_RESTARYO ; Insert this CDRP in restart queue.
PA N DS 1004 EHE $ : Branch back to re=-scan entire
D7 1005 : HIRT wait queue.
07 1 9 60$: ; Setup tg move to next waiting CDRP.
SO0 S5 0O p?7 1 MOVL RS, R : Current becomes previous.
DA 11 ge } 3 BRB 40§ : Loop back.
55 8502 pC 1010 988: POPL RS ; Restore saved register.
0 DF 1011 99%: RSB : Return to caller.
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384-000 DUiIS%RTO-ﬂlRT_CDRP = Do connection fail g-SEP-19gk 88=1i:§3 !DRIVER.SRCJDUHIRT.HAR;I . (ib)x
E } }z W +SBTTL DUSRSTRTQ_HIRT_CDRP = Do connection failed cleanup of HIRT CDRP
E0 1015 :
E } }9 : DUSRSTRTQ_MWIRT_CORP = Do connection failed cleanup of HIRT CDRP
E } }8 § Functional Description:
E0 1020 : This routine is called by DUTUSINSERT RESTARTQ when it is discovered
E0 1021 : that the gDRP destined for the restart queue is the HIRT permanent
E0 1 § : CORP. This action is taken instead of placing the HIRT permanent CDRP
E } ? : on the restart queue.
E0 1005 : The CDRP ounina the HIRT is located and processed with a recursive
E0 1 g : call to DUTUSINSERT_RESTARTQ. Any nagping resources owned by the HIRT
E0 1 3 permanent CDRP are copied to one of the CDDB permanent (DRPs. This
EO 1028 ; allows the resources to be deallocated sometime after the connection
EO 1029 : is DISCONNECTed. This prevents ‘‘insane’’ servers for incorroctl¥
EO0 1030 ; overwriting nonorl due to reallocation of nafping resources. Finally,
8 EO0 1031 ; the HIRT is unlocked, thus making it available for some other
Eg } ; : replacement operation.
§ Eg } g E Inputs:
EO 103g : R3 CODB address
EO 18 : R4 PDT address
' Eg }0 g : RS HIRT permanent CDRP address -
02€0 1040 : Outputs:
8 eg 184§ ; RO is destroyed.
EOQ 1043 ; ALl other registers are preserved.
0 EO }Ozg ;=
g E§ }§29 DUSRSTRTQ_HIRT_CDRP::
55 DD EOQ 1048 PUSHL RS : Save gernanont replacement CDRP addr.
55  001C*CF Dg E; 1049 MOVL HIRTSL_SAVDCDRP, RS ; Get HIRT owner CDRP address.
Og 1 E7 1050 BEQL 10% ; Branch if HIRT owner was canceled.
0340 A5 O €0 E9 1051 BBS #CORPSV_PERM, - : Branch if HIRT owner was a CDDB
EE } g; gggPSL_BUTUFLAGS(RS). - : permanent CDRP.
FDOF* 30 Eg 1054 BSBW DgTUSlNSER!,RESTARTO ; Insert HIRT owner on restart queue.
55 8EDO :‘ } S5 108: POPL R : Restore HIRT permanent CDRP addr.
2C AS Dg Fé 1 g? TSTL sonPSL_LOUFH_AD(RS) ; Were mapping resources allocated?
17 1 F7 1 Sg BEQL 0s : Branch it no mapping res. allocated.
2C Ag 8& F9 105 CLRL CORPSL _LBUFH_AD(RS) : Prevent duplicate deallocations.
50 oogo C E FC 1060 MOVAB CDDBSA_PRMCDRP(R3), RO ; Get CDDB permanent C(DRP address.
2C AO 0 A0 9E 1 1061 MOVAB CDRPS!,LBUFHNDL(ROf. = ; Put address of Local BUF fer HaNDLe
6 1 6; CORPSL _LBUFH_AD(RO) : field nt? field that points to it.
g 106 ASSUME CORPSL-UBARSRCE EQ CDRPST_LBUFHNDL+12
30A0 30A5 70 1064 MOvQ CORPST_LBUFHNDL(RS), = ; Copy contents of buffer handle to
1065 CORPST_LBUF HNDL (RO) : CD ‘ ermanent CDRP. Also cogy
38A0 38A5 70 1 69 Mova CDRPQ!,LBUFHNDL*S(RS). =; CDRPSL _UBARSRCE in case this 1is
} } g CORPSTCLBUFHNDL+8(R0) ; a UNIBOS controller.
55 0D 10 1 63 208: PUSHL R3 : Save (DDB address.
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53 BC AS MOVL DRPS CB(RS), R3 ; Set uce f locki HIRT.
Fest gg }g * Z BSBY ggsuntogx_nlnr : Boloses GIAT, "Tiwektee
8ED }c } z POPL i : Restore CCDB address.
05 1C 1074 RSB : Return
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.SBTTL DUSREPLACE_LBN - Replace a failing block 4

L d
+*

; DUSREPLACE_LBN = Replace a failing block
Functional Description:

Perform d;naaic bad block replacement. At the time of invocation,
the HIRT is already owned by the caller.

Also ontr‘ to this routine made be made b { branching (from subroutine
ONLINE_COMPLETE) to Labels STEP7 and STEPI

Inputs:

Rg UCB address
& HIRT permanent CDRP address

|
Implicit Inputs: ;

CORPSL_RSPID(RS) user RSPID {
HIRTSL_SAVDCDRP original user CDRP address

OO0 O0O0O0O0O0O0O0O0OO0O0O0O0O0O0O0O0O0O0O m

b e s e . i e e e e = QO OO OO OO OOV O OOV OO OO OO NN~NN Z2O

HIRT owned by caller which implies HIRT SUBSTACK is operative
Outputs:
RO Replacement status
R1 Sottina for CDRPSV_ERLIP f
R3 UCB address (unchanged) |

R4, RS destroyed.
AL( other registers preserved.

AR TE TR TEA TR TR TR PR PR TR PR FE FE PR PR PR PR PR PR PR FRE FE PR PR PR Y PR TR N T

DUSREPLACE_LBN::

HIRT_SUBSAVE Save callers return point on SUBSTACK.

NONAS NN = O 000 N N N = OO 00 NO NV LN = O O O NON VB LN = OO0 00 ~N0ON

SO 001C°CF D MOVL™  HIRTSL_SAVDCDRP,R : RO => original CDRP.
S5O0 1C A0 D MOVL  CDRPSL_MSG aur(§0) RO : RO => END PACKET.
1CA0 D MOVL  MSCPSL_FRST_BAD(ROS,- : Indicate which LBN we are
0018°'CF HIRTSLTLBN : fixing on this unit.
000A'CF 01 80 MOWW #55% NORMAL : Initialize worst case 1/0 status. ;

HIRTSW_I1OMORST |
: Invalidate contents of incore scratch pages.

ASSUME HIRTSW _PGOCNTNT+2 EQ HIRTSW_PGICNTNT
004C°'CF 01 CE MNEGL #1,HIRTSW_PGOCNTNT ; Invalidate pages 0 and 1.

ASSUME HIRTSW PG2CNTNT+2 EQ HIRTSW_PG3CNTNT
0050°'CF 01 CE MNEGL #1,HIRTSW_PG2CNTNT ; Invalidate pages 2 and 3.

ALLOC_MSG B? : Allocate a send credit.
BLBS ~ 0s : Branch around 1f successful alloc.

e e D D oD o) oD ) s ) D e ) e D comd el 0 D o) il ) ) e el o D i d D o d e B ) ) D o el e B e D e B B D ) D oD b e B h ek D D B ™ -4

P S S S N N A e e e R R et B e B P Y

A L L L L L U Ul Lt U L A L L A U il L L L Ll L A L i L U A U U U U L L U A U U L A A o A i A A A M N N N i i N
WNLANNNU NN NLALNINONONO N

P 2
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Replace a failing block 5-SEP-19 DRIVER.SRCIDUHIRT .MAR;1

108:

STEP & of replacement algorithm,
We clear (2ero) 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 is 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 if it did not.

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

PUSHR  #*M<R2,R3, R4 ,R5> ; Save registers.
movcs #o,..#0.#512.- : Clear page 1 prior to read.
anirfsL PAGETPIR

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

: Step & continued. Prepare the (DRP with SVAPTE, BOFF, and BCNT of page 1
: (receiving field for upcoming read) so as to facilitate mapping of

: this region.
MOVL #1,R0 ; Pass page to map to subroutine.
BSBW  MAP_PAGE : Map page 1.

; Step & continued. Prepare the MSCP packet to read failing block into page 1.
BSBW FILL_RCT_PACKET
MovB #MSCPSK_OP_READ,~-
MSCP$B_OPCODE (R2)
MOVL HIRTSL_LBN,~
MSCPSL_LBN(R2)
SEND_MSCP_MSG

88( #MSCPSV_EF _ERLOG, -
HSCPSQHFLAGS(R ), 158

by above subroutine.
And also the LBN of the bad block.

Send message to the MSCP server.

and branch aroun not.

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

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

BICW S*“#HIRTSM_FE HIRTSW_STS ; Initialize bit.
1F_MSCP SUCCESS, then=20% : Branch if READ succeeded.
BISW  s“#HIRTEM_FE,HIRTSM_STS ; Set bit if read failed.

~N
o
«»
oo

i il i i il il e D i o i e e el D i el D i il o el el e o e e i e el ol i ol ol el il el el el il el el il el ol D ol il D el i ol e il D
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; Step §.

BEPLACERENT FOR Tni ‘?SK 16-$ P-19s2 ggfggfgg !AXIVHS Macro V04-00 Page ‘gg 5

BRW REPLACE_CONNECT_FAILURE ; If we had an allocation failure branch,

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

Test for error loa ??ssa e generated

BISW #HIRTSA _ERLOGIP,~- Else remember that error lLog messages
o HIRTSW_STS Have been generated.
UNMAP : Release mapping resources.
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382-000 DUSREPLACE_LBN = Replace a failing biock 5-SEP-1984 88:13:23 !DRIVER.SRCJDUH!R!.HAR;1 . (iS)
99 1190 ; Record the data obtained when the bad block was read durin’ step & in
99 1191 ; sector 1 of each RCT copy. If the data cannot be success ull¥ recorded
99 1 i ; in the RCT, rogort :ho error to the error log and go to step 18. Note
99 1193 ; that the Multi-wr go algorithm used to record the data in sector 1 uses
99 1194 ; write-compare operations to guarantee that the data is successfully
99 1135 ; recorded.
99 1 9 : .
99 119 ;
99 1198 STEPS:
99 119
39 } §? ; Write contents of page 1 to sector 1 of each RCT copy.
50 g1 00 99 1 § MOVL #1.,R0 ; Pass sector and page number to routine,
004E "' CF 0 80 zg } §‘ MOVW RO,HIRTSW_PGICNTNT 3 lggicato that page 1 contains RCT sector
0565 3 Al 1205 BSBW WRITE _RCT_BLOCK ; Call internal subroutine to write.
0B S0 E AL 1 0; BLBS RO,STEPG : LBS implies successful write to at
SA7 120 HIR_ERROR - ; Signal HIR error.
SA7 1208 stcgsg. type=WRITE
0436 3 AF } ?3 BRW STEP : And branch to step 18.
0382 1211 ; Step 6. Record bad block's LBN, whether or not the saved data is valid and
0382 1 15 : the fact that we are now in phase 1 of replacement in sector 0 of each
838 1213 ; RCT copy. This means that we read sector 0 modify it and
382 1214 ; then rewrite the updated sector to each RCT cog‘. If we cannot
838 1215 ; read on; sector 0 successfully, we go to step 18. If we ;annot
oig } }? 3 successfully write at Least one sector 0, we go to step 17.
838 1 lg STEPG: :
50 7¢ 0382 127 CLRQ RO ; Prepare to read sector #0 into page #0. i
B4 1220 : We pass the page number in RO an '
ggz } 1 : the sector number in R1,
060C 30 0384 1 g BSBW RSAD RCT_BLOCK ;s Call to read RCT block.
0B 50 EB8 0387 1224 BLBS RO,10% : LBS implies successful read.
SBA 1225 HIR_ERROR - ; Signal HIR error.
A 1 ? stog=g. type=READ |
0621 N Ei } 108 BRW STEP1 ; On failure goto step 18.
50 0024°'CF DO 5 1 3 MOVL HIRTSL_PAGEOPTR,RO : RO => sector 0 in memory.
0018°'CF DO CA 1230 MOVL HIRTSL_LBN,- : Copy bad block's LBN to RCT sector .
0C AO 8 } 1 RC!&L,[BN(§O) : 0 copy in memory. {
08 AO 8000 BF A8 p0 1 i BISW #RCTSM_RP1,RCTSW_FLAGS(RO); Set bit to signal phase 1.
Ah D6 1234 BICW #RCTSM_RP2~- : Clear bit to signal not phase 2
D7 1235 'RCTSM_BR~ : clear bad RBN flag,
p7 1 ? 'RCTSM _FE,~ : and also clear force error before
08 AD 6080 8F gz } RCTSW_FLAGS (RO) : testing for valid data.
000E ' CF g N Dg 1 3 BBC s‘lﬂ%ﬂ!tv FE, - ; See if original data is valid.
6 E1 1240 HIRTSW_STS, 208
08 AO 0080 8F AB E2 1241 BISW #RCTSM FE, - : Set force error if appropriate.
E8 1 4; RCTSW_FLAGS (RO)
E8 1243 20%:
S0 g& E8 1244 CLRL RO : Rewrite page 0.
0518 g EA 1245 BSBW WRITE R;T_BLOCK : Go to rewrite sector 0. )
08 S E ED 1246 BLBS RO,STEP : LBS implies successful rewrite.
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place a failing block
HIR_ERROR -

BRW
TEP7.

Write and read tos%tpnttorns on the suspected bad block

whether or not
0o to step
ndicating that the
test patterns succeed

14
D REPLACEMENT FOR THt DISK 16-SEP-1984

;%gg;?. type=WRITE

i

if the test patterns fail

80:38:38 YoKives. et N0kt 0ar:1

; Signal HIR error.
: And go to step 17.

-SEP-1984

to determine

s in fact a bad lock.
block is indeed bad. Continue with step 8 if the

indicating that the block may be good. The test

OO~ O O O VAUV S B 0 g

SAN = OO0V 0D NO NS LN - OO0~

patterns fail if either the bs
the test patterns cannot be wr
STEP7:
MOVL HIRTSL PAGE2PTR R2
MOVL  #T 31 PATTERN,R{
108 MOVZBL #512/%.R0
65  MOVL  R1,(R2)+
g SOBGTR RO,10%
68 MOVL #2.R0
63 BSBW  MAP_PAGE

ock is again reported as a bad block or if
tten and read back correctly.

R2 => target page.
Get test pattern to write to bad block.
Loop counter set to # Longwords in block.

e ®e B

: Copy test pattern to page 2.
: Loop thru page.

; Pass page to map to subroutine.
: Call to map page 2

; Call subroutine that recycles current END PACKET, recycles current RSPID and

fills in most relevant data in the MSCP packet.

7
71
4
74 BSBW BUILD_RCT_PACKET ; Build a packet to transfer mapped
;S : page to random LBN.
7? ASSUME MSCPSW MODIFIER EQ MSCP$SB_OPCODE+2
78 MOVL #MSCPSR _OP WRITE- : FTLL in field not prepared by
79 !<<HSCP’H_HD_COHP - : BUILD_RCT_PACKET.
80 'MSCPSM"MD SECOR =
1 'MSCPSM _MD SEREC> @ 16>, -
g MSCP$B_OPCODE (R2)
4 MOVL HIRTSL_LBN,~ ;s Fill in field filled in incorrectly
5 MSCPSL LBN(R2) : by BUILD_RCT_PACKET.
9 SEND_MSCP_MSG : Send message to the MSCP server.
s 8BC #NSCPSV_EF ERLOG,~- : Test for error loa message generated
MSCP$B_FLAGS(R2),15% : and branch around if not.
? BISW #HIRTSA ERLOGIP,~ : Else remember that error log messages
3 o~ HIRTSW_STS : Have been generated.
9§ 4 UNMAP ;s If write no good, give up resources.
94 CLKL CORPSL _LBUFH_AD(RS) : And show that deallocation was done.
95 MOVL CORPSL "MSG BOF(RS),R2 : Refresh R2 => END PACKET after unmap.
3 208 IF _MSCP SUCCESS, tRen=30$ : Branch it WRITE successful.
33 308 BRW STEPY : Proceed to next step of replacement.
? 8BS #MSCPSV_EF _BBLKR,- : If bad block reported again on write,
MSCP$B_FLAGS(R2),20% : then branch back to proceed with
i a0a ; replacement,

DI
\'[
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PUSHR 0‘H<R2 I3 R‘ RS>

MOVCS
anlnfgL PAGE!PTR
POPR  #*M<R2,R3,Ré4,R

MOVL #2,R0
MAP PAGE
BSBW BUICD_RCT_PACKET

MOVL SCPSR_OP
'<<nscP!n Ho C
'nscrsn “MD"S
'MSCPSM™MD™S
nscrsa oPCODE (

MOVL  HWIRTSL_LBN,=-
MSCPSL-LBN(R2)
SEND_MSCP_MSG

8BC #MSCPSV_EF _ERLOG, =
MSCPSB_FLAGS(R2),458
BISW #HIRTSA ERLOGIP,~
HIRTSW_STS
45$:
UNMAP
CLRL  CDRPSL_LBUFH_AD(RS)
MOVL  CDRPSL_MSG_BOF (RS) ,R2
i IF_MSCP SUCCESS, then=60%
BRW STEP9
60$:
8BS #NSCPSV_EF BBLKR,=
MSCP$B_FLABS(R2),508
MOVL  HIRTSL PAGEZPIR
MOVL "53' ATTERN ni
- MOVZBL

CMPL R1,(R2)¢
BNEG S0
SOBGTR RO,70%
SIEPB
we urito the saved data back out
1rror mo

a bad blo? -- t e or
succcods t

é? Sk 1 -S g 88 Sg gg !AXIVHS v04-00 Page (?

DRIVER S U IRT.MAR;1

; Clear page to receive test pattern written block.

: Save registers.
; Clear page 2 prior to read.

; Restore registers.

: Call subroutine that recycles current END PACKET, rccyclos current RSPID and
3 fills in most relevant data in the MSCP packet.

; Pass page to map to subroutine.
: Call to map page 2.
: Build MsCP packet to transfer page 2

ASSUME HSCPSV HODI;IER EQ HSCPSB OPCODE+2

FILL in field not prepared by
BUILD_RCT_PACKET.

; Fill in field filled in incorrectly

by BUILD_RCT_PACKET.

: Send messige to the MSCP server.
; Test for error lo nossogo generated

and branch aroun

; Else remember that error Log messages

Have been generated.

; Give up MAP resources.

: And shou that deallocation was done.
: Refresh R2 => END PACKET after unmap.
: Branch if WRITE successful.

: On any error, goto step 9.

; 1f bad block reported on read,

then branch back to proceed with
replacement of same.
2 => target page.

; Test pattern to conparo to bad block.
: Loop counter set to # longwords in block.

; Compare test pattern to page 2.
: On an{ discrepancy, branch.
: Loop th

ru page.

t ti Th 1:0 oo b.d block “3‘“?tn the ''forc
wri e-compare operation. e write-compare r orao w B
Pt ’or f and only if the suvgspdato 'p’ !
f the wr to-co- are ?o}h succecds AND the block is no Longer reported as
nal problem was a transient. The write=-compare
no error is detected and the saved data is valid or if only a

nvalid. Go to step

V=

A IAIIAnan—,.
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HOST INITIATED REPLACEMENT FOR THE DISK 16-SEP-1984
DUSREPLACE_LBN = Replace a failing block

T3

& STEPS:
65

Z3EP-198¢ 00:13:33

forced error is detected and the saved data is invalid.

AX/VMS Macro xg&-oo

p |
DRIVER. SRCIDUNIRT MAR;1  9¢ 1%y
|

: Try to write original data out to block originally reported as bad since

3 error now appears to have been transient.
MOVL #1,R0 ; Data from bad block is in page 1.
BSBW MAP_PAGE : Map page 1. e
BSBW  BUICD_RCT_PACKET : Recycle etc., and fill in packet.
ASSUME MSCPSW MODIFIER EQ MSCP$B_OPCODE+2
MOVL #MSCPSR OP WRITE- : FILL in field not prepared by

1<MSCPSA_MB_COMP@16>,-
MSCP$B_OPCOBE (R2)

BBC S*#HIRTSV FE, =
HIRTSW STS, fos

BISW  #MSCPSM MD ERROR, -
- MSCPSW_MODTF IER(R2)
" MOVL  WIRTSL_LBN,-
MSCPSL-LBN(R2)
SEND_MSCP_MSG
BBC #MSCPSV_EF_ERLOG,-
MSCP$B_FLAGS(R2),158
BISW #HIRTSA ERLOGLIP,~-
HIRTSW_STS
158:
UNMAP
CLRL  CDRPSL_LBUFH_AD(RS)
MOVL  CDRPSL_MSG_BOF (RS) ,R2
1F_MSCP FAILURE, then=STEP9
88% #MSCPSV_EF_BBLKR,=
MSCP$B_FLAGS(R2) ,STEP9
BRW STEP13
STEPS.

We scan the RCT and determine what
should be replaced with

lock's old RBN.,

STEPY:
BSBW ssuncu aat
BLBS  RO,STEPI
BBS s“u&R!SV actrgtL. -
HIRTSW_STS, 9108
HIR_ERROR -

step=9, type=READ

: If write no good,
: And show
: Refresh R

whether
reviously replaced, and (i1f it has previously been
The RCT is NOT updated at this time.
fails, we report the error to the error Log and go to step 16.

SeBeBe Ne e

BUILD_RCT_PACKET.

; See if original data is valid.
: Set force error modifier if

original data is invalid.

Fill in field filled in incorrectly
by BUILD_RCT_PACKET,
Send message to the MSCP server.

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

Else remember that error lLog messages
Have been generated.

ive up resources.
hat deallocation was done.
=> END PACKET after unmap.

Branch if problem not transient,.
If bad block reported on write,
then branch ahead to proceed with
replacement of same.

Branch if error was transient.

new RBN the bad blo
or not

ck
the the bad block has been
replaced) the bad
If the RCT scan

Routine to search the RCT for an RBN.
BC implies success, so goto step 10.
heck for RCTFULL error and

branch if that is the problem.

Else, signal HIR READ error.
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- Replace a failing block

108:

B 15
ACEMENT FOR THE DISK 16=-SEP-1984 00:58: AX/VMS M v04-00
g-SEP-?9gk 88:1!:23 !DRIVER.S#ESSUHIRY.HAR:1

BRB 980% ; Join common branch to step 16.
9108: HIR_ERROR =
step=9 t{?e=RCYFULL ; Signal HIR RCTFULL error.
MOVW #5S$_BADR - ; Also, supply a worst case error
HIRTSW_IOWORST : status.
980%: BRW STEP16 ; Go to step 16 after any failure.
: STEP10,

Record the new RBN, whether or not the bad block has been previously
replaced, the bad block's old RBN (if it has been Trcviousl¥ replaced)

and the fact that we are in ghase 2 of bad block rog acement in sector 0
of each R copy. The RCT must be updated without reading sector 0,
instead using the copy of sector Last read from or written to the RCT.
g:e;hfbnc‘ cannot be updated, report the error to the error log and go to

P10:

MOVL HIRTSL _PAGEOPTR,RO : RO => Page 0.

MOVL HIRTSL_RBN,~- ; Update date to sector 0 copy in
RCTSL RBN(RO) : _in memory. .

88C S*#HIRTSV_MATCH, - : See if we had a failing RBN, and
HIRTSW_ST5,108 : _if NOT, branch around.

BISW #RCTSM BR,- ; Indicate failing RBN in sector 0
RCTSW_FLAGS(RO) : flags word.

MOVL HIRTSC _MATCHRBN,- ; And also indicate the failing RBN.
RCTSL_BAD_RBN(R)

BICW #RCTSM_RP1,~ ; Show that we are leaving phase 1
RCTSW FLAGS (RO) ; of replacement processing.

BISW #RCTSM_RP2,- ; And entering phase 2.
RCTSW_FLAGS (RO)

CLRL RO : Rewrite page 0.

BSBW WRITE_RCT_BLOCK : Go write the sector.

BLBS RO,STEP1I1 : If success, go to next step.

HIR_ERROR - : Signal HIR error,
steg=10. type=WRITE )

BRW STEP16 ; Branch on failure.

TEP11,

We update the RCT to indicate that the bad block has been

reqlacod with the new RBN, and th'f the old RBN (if an‘) is unusable. |If
this requires ugdatin? two blocks in the RCT, then both blocks must be
read before either 1s written. If a block cannot be read successfully,
report the error to the error log and go to step 16. If a block cannot
?g written successfully, report the error to the error Log and go to step

P11:
EXTZV  #0,#7,HIRTSL _RBN,RO : RO = offset in sector of RBN descriptor,
MOVL HlﬁTtL PAGB PTR,R : Rl => sector containing RBN descriptor.
MOVAL  (R1)[RO],R : RO => RBN descriptor.

Page 33 |




15 :
ATED REPLACEMENT FOR THE DISK 16-SEP-1984 :58: AX/VMS Macro V04=-00 Page 34 ;
3821850 gﬂiﬁegfizé_ugﬂ -Echlaco a failing block g-SEP-1936 88:15:?2 !DRIVER.SRCJDUHIRT.HAR:I (15)5
" : Put LBN being replaced into descriptor. |
800088? .8; - ;‘ }2;5 " 5?3%%3'“5h°?35§° : gnd or in AQLOCRTED bit, |
800E'CF & E 7C 147? B8C a;:¥%37§¥s£?8;VPE. - ; Branch if primary RBN allocation. |
60 10000000 Z c8 5 % 13;§ 108: BISL FRCTSM_NONPRIME, (RO) ; Indicate non prime allocation. ;
000E ' CF 8 €O g o }2 1 g BBS ;“:?;512¥SH352H. - ; Branch if RCT search showed RBN failed. |
006 31 05 ; 14 i BRW 665 N : 1t NOT RBN failure, skip RBN |
592 1484 ; descriptor update. |
592 1485 20%:
51 O00SC°'CF F9 8F 78 ggg }2 ? ASHL #=7 ,HIRTSL_MATCHRBN,R1 g R;.: ;gk.SI::r?c102EOCR containing
51 02 CO 0599 1488 ADDL #2,R1 ; Add in sectors 0 and 1. ‘
a : tains RBN descriptor of
— §§2% }2§8 oty i Sy : P:?togagggl: RBN and naybepalso |
5A1 1491 ; _descriptor of bad RBN, g
8 BEQL 40$% : EQL implies both descriptors in same |
s 02:1 }235 : block.
50 03 00 ngg }232 MOVL #3,R0 : Iggéga e that we want to read into |
: R secter (R1) into page 3.
ngge gg §g:$ }28$ gfgg :8??0§Ct'8LOCK : lg'success. continue. |
0SAC 1498 HIR_ERROR - ; Signal HIR error. |
05AC 1499 b steg=11. type=READ i |
01cc ¥ 8;3; }gg? BRW STEP16 ; Branch on failure. |
0587 1502 30%: : |
. MOVL HIRTSL _PAGE3PTR,R2 ; R2 => page with bad RBN descriptor. |
o Trareis 8; ?? §§§E i;gg 408+ BRB 50% ; Branch around. !
52 002C‘'CF DO 8§%§ }gg? SOS: MOVL HIRTSL_PAGE2PTR,R2 ; R2 => page with bad RBN descriptor. %
' ' «RU; RO = offset of bad RBN descriptor. |
s Ry Soor 6228 SE 8gEA }ggg 53553 {gégzﬁggzggL_nArcnnan no: RO =>:badkgaﬂdggzggigggrin = |
0060°'CF 60 0O 828? }g}? MOVL (RO) ,HIRTSL_BADRBND ; S::Qh.:‘ . rostorepduo ool v ¢ BT %
60 40000000 8 DO §3A }g}g MOVL #RCTSM_UNUSABLE, (RO) : Ck:::r Bgog?d mark unusable bit in i
. CMPL R2,HIRTSL_PAGEZ2PTR : See if both descriptors in same page. ‘
. ?2 2; gég igi% BEQL 60$ : EQL implies yes. Go do only 1 write. E
#3.R ; Rewrite page 3 [RO].
0033 3 0L 131 BoBU  URITE.RCT_BLOCK ! it |
08 ?5 Eg SE7 1;18 BLBS R0.68! 'y ; If success, continue. |
SEA 1520 HIR_ERROR - : Signal HIR error.
SEA 1521 i stog=11‘ type=WRITE _ : SR |
00FA ¥ g;% }g i BRW STEP1S5_ : Branch on failure. |
SFS 1524 60%: ‘ |
MOVL #2,.R0 ; Prepare to write page 2.
- 03 ¢ g 2;8 }E : 8280 WRiTE RCT_BLOCK : Go write,
08 55 E SFB 1 9 BLBS RO,STEP12 : If success, goto next step.
FE 1 HIR_ERROR - : Signal HIR error.
EFE 1 g st¢g=11é type=WRITE ; . St
010e N 608 1530 BRW STEP1S_ ; Branch on failure.
609 1531
e : R o e e e
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- Replace a failing block 5-SEP-1984 00:13:
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SE DRIVER.SRCIDUHIRT.MAR; 1
TEP12.

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 with
the ''force error' modifier if and only if the saved data is invalid.
Note that the REPLACE command impl ?1tly verifies that a head or servo
track failure has not occurred, causing a Llarge number of improper
replacements. If the REPLACE command fails, go to step 15. If the WRITE
command fails, go to step 9 to re-scan the RCY 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 log. The
WRITE command succeeds no error is detected and the saved data is

STEP12:

valid or if only a forced error 1is detected and the saved data is
invalid.
RECVCH_HSG_EUF ; Recycle END PACKET into MSCP buffer.
BLBS RO,5% : LBS means allocation success.
BRW RE#LACE,CONNECT_FA]LURE ; Allocation failure means CONNECTION
; failure.
INIT_MSCP_MSG ucb=(R3) : Initialize MSCP packet for REPLACE.
ASSUME MSCPSW MODIFIER EQ MSCP$SB_OPCODE+2
MOVL #MSCPSK_OP _REPLC- : FILL in field not prepared by

'<MSCPSA MO _EXPRS@16>,~ ; BUILD_RCT_PACKET.
MSCP$B_OPCODE (R2)

BBS S“#HIRTSV _EMPTYPE, - See if primary or secondary RBN,

HIRTSW STS5,108 : branch if secondary.
BISW #MSCPSA _MD _PRIMR,- : Set primary modifier if
MSCPSW_MODTF 1ER(R2) ; called for.

MOVL HIRTSL_RBN,MSCPSL_RBN(R2); Fill in special REPLACE field.

MOVL HIRTSL_LBN,- ;s Fill in field filled in incorrectly
MSCPSL_LBN(R2) ; by BUILD_RCT_PACKET.

SEND_MSCP_MSG ; Send message to the MSCP server.

BBC #HSCPSV_EF _ERLOG,~
MSCPSB fLAcgé?g).1S$

Test for error lo nossago generated
BISW  #HIRTSA ERLOGIP, L

and branch around if no

208:

HIRTSW_STS Have been generated.
IF_MSCP SUCCESS, then=20% ; Branch if REPLACE was successful.
HIR_ERROR - ; Signal HIR error.
SRR UL
MOVL #1,R0 ; Data from bad block is in page 1.

BSBW  MAP PAGE
BSBW  BUICD_RCT_PACKET

ASSUME MSCPSW MODIFIER EQ MSCPSB OPCODE’%
MOVL #MSCPSK _OP WRITE- : FTLL in field not prepared by
'<MSCPSA_MD_COMPa16>,- : BUILD_RCT_PACKET.

: Map page 1.
; Recycle etc., and fill in packet.

|
Page 35
. (15);

Else remember that error Log messages




15 |
HOST INITIATED REPLACEMENT FOR THE DISK 1 -SEP-1936 80:55:;5 !AX/VHS Macro V04=00 Page 36 |
DUSREPLACE_LBN - Replace a failing block 5-SEP=1984 00:15: DRIVER.SRCIDUHIRT .MAR; 1 (15 |
08 A2 40000022 8F g 2 } 83 MSCP$B_OPCODE (R2)
000E ' CF §g E1 g 3 } 31 BBC a;:# 5T§¥SFE30; ; See if original data is valid.
OA A2 1000 BF AB 0Q66A 1 9§ BISW #MSCPSA MD ERROR, = : Set force error modifier if
g } gg %08 MSCPSW_MODTF IER(R2) : original data is invalid.
0018'CF DO 06 1 99 ; MOVL HIRTSL_LBN,- : Fill in field filled in incorrectly
1C A2 6 159 MSCPSL_LBN(R2) ; by BUILD_RCT_PACKET.
g 8 } gg SEND_MSCP_MSG ; Send message To the MSCP server.
05 EY 0679 12 0 BaC #MSCPSV_EF ERLgG.- ; Test for error log message generated
07 09 A2 678 1601 HSCPSg FLAGS(R2) ,358 : and branch around if not.
0080 8F A8 06 16 i BISW #HIRTSA ERLOGIP,= ; Else remember that error log messages
000E ' CF g 128‘ sss HIRTSW_STS : Have been generated.
685 1605 : UNMAP ; 1f write no good, give up resources.
2C AS D& 0688 160? CLRL CORPSL _LBUFH_AD(RS) ; And show that deallocation was done.
52 1C A5 DO gg? }goa MOVL CORPSL_MSG_BOF (RS) ,R2 ; Refresh R2 => END PACKET after unmap. |
823' }g§8 IF _MSCP SUCCESS, then=STEP13 ; 1f WRITE successful go to step 13. 3
069? 1611 ; ASSUME that the force data subcode is zero |
08 B1 0695 161; CMPY #MSCPSK_ST DATA, - : See if data error with force error
0A A2 697 161 MSCPSW_STATUS (RE)ey : subcode. |
0A 12 ggg }g}g BNEQ 50% : 1t 1T, then branch to take action. |
000E'CF 02 EO 8698 161? 8BS S“#HIRTSV FE, - : To STEP13 if force error expected. }
OF 6A0 161 HIRTSW_STS, STEP13 |
83:; }g}g S BUG_CHECK DISKCLASS,FATAL : Shouldn't happen.
06A5 1620 : HIR_ERROR = ; Signal HIR error.
6AS 1621 steB=12. type=WRITE
FE4E 31 }2 i BRwW STEP9 : Following algorithm, goto step 9. i
1624 ; STEP13.,
1625 ; We update sector 0 of the RCT copies to indicate that we are no
16 ? : longer in the middle of replacing a bad block. The RCT must be updated
1627 ; without roodin? sector 0, instead using the copy of sector 0 Llast read
16 8 s from or written to the RCT. If the RCT cannot be updated, report the
1629 ; error to the error Log and go to step 17.
1631
16 i STEP13:
50 0024°CF DO 16 <;bVL HIRTSL _PAGEOPTR,RO : RO => page 0, which contains sector 0.
Ak 1634 BICW #RCTSM_RP1~- : Reset flags in sector zero. We are
1635 'RCTSM_RP2~ : NOT in phase 1 nor in phase 2.
16 9 'RCTSM_BR~ : Also we clear Bad RBN flag and
16 'RCTSM_FE,- ;s force error flag as well.
08 A0  EO0B0 8F }§ 3 RCTSW_FLAGS(RO)
1640 ; ASSUME RCTSL_RBN EQ RCTSL_LBN+4
?C Ag 7C 1641 CLRQ RCTSL_LBN(RO) : lero out RBN and LBN.
4 A Dé }§2§ CLRL RCTSL_BAD_R3N(RO) ; Also clear BADRBN field.
Sg 4 1644 CLRL RO : Rewrite page 0
024 0 1645 BSBW  WRITE_RCT_BLOCK : Go write page into sector.
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DUHIRY HOST INITIATED REPLACEMENT FOR THME DISK 16-SEP-1984 00:58: AX/VMS Macro v04-00 P T |
v86-000 DUSREPLACE _ = Replace a failing block g-SEP-19gG 88:1!:?5 !DRIVER.SRCJDUHIRT.HAR:I - (?S);
08 50 €8 Do BLBS  RO,STEP14 ; LBS is success. |
C HIR_ERROR - ; Signal HIR error.
2( stcB=13. type=WRITE
00F1 682 BRW STEP17 ; After failure goto step 17.
6D4 s STEP14.

; We set the success return code and return to our internal caller.

STEP14:
DEALLOC_MSG_BUF
CLRL R1

8BCC s‘lNiRYSV ERLOGIP,~
HIRTSW ST5,108 already set.
BISW #CORPSA_ERLIP,R1 Set bit in R1 so as to return to caller.

MOVZIWL 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 wunallocated

and usable and that the bad block is either not rc?lacod 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.

1

] Prepare to return ERLIP bit if set.
03 2OOE'CF
1 04

Branch around if clear and clear if

We e e e

108:
S0 O

NNNNNOOONONONONON OO OIS SN S 20

PO =2 OO0 NO NS LN =2 OOV 00 NN NS N =2 O O 00 NN N 8 N = © O 00 N O WSS LN = © O 00 O VN 85 i) = O O 00 IO~

STEP15_A:

Here we failed to write the RCT block containin?
this doscriator resided in a different RC
selected RBN. Because of the way that ST
of the RCT Block is in page 3.

MOVL HIRTSL PAGE3PTR,R2 3 as => copy of page 3 in memory.
EXTZV  #0,#7,RIRTSL_MATCHRBN,RO: RO = offset (longword) of Bad RBN

descriptor in page 3.
MOVAL (R2)CRO].RO 0 => Bad RBN descriptor slot.
MOVL ”iR;OL,BADRBND.(RO)

Restore Bad RBN descriptor.
Prepare to try to rewrite page 3.
BSBW uaits RCT_BLOCK
BLBS RO, 90%
HIR_ERROR -

Try to rewrite.
Branch if WRITE succeeded.
step=15, type=WRITE
90s: 8RB STEP1e 0
STEP15_B:

Else, signal HIR error.
; If here we failed in the REPLACE operation or in updating the RCT block
. containing the selected RBN descriptor. So we tr; to restore the
: RCT sector(s) that contained the RBN descriptor(s). I1f there was

the Bad RBN only when
3%?ck than that of the

E works the copy

W » MO (w20
™ o wne —
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Always go to step 16.

VOO 0 ©O000000 0000000000000 N NNN~N

OO0 VOO 0O

no Bad RBN, then we simply want to restore the contents of page 2
to the sector indicated b¥ HIRTSW_PG CNTNII a:tsragkcaring the
a ecte .

RBN descriptor slot associated with the se
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EE LACEMENT FOR Yﬂg a?SK 12:5 P-19g: 885?3:23 !AXIVHS Macro V04-00 Page (? )

eplace a failing block SEP-19 DRIVER.SRCIDUMIRT .MAR; 1

BBC S*“FHIRTSY HAT;H. - ; 1f NO Bad RBN, branch ahead to
HIRTSW_ST75,20 ; restore only one descriptor.

; If there was a Bad RBN, and its descriptor happened to reside in the

: same RCT sector as the descriptor of the selected RBN, then we first
first restore the old sontonts of the Bad RBN descriptor then

if this descriptor res do? in a different sector than the selected
RBN's descriptor, we rewrite this other sector first. Note the
other sector is contained in page 3 while the selected

RBN's descriptor is always in page 2.

MOVL  HIRTSL PAGE2PTR,R2
ASHL  #=7,HIRTSL_MATCHRBN,R1
ADDL : LR1

HIRT HOST |
384-000 DUSRE

000E ' CF 0; E1
3

20

-

52 002C°CF
51 00sC'er 9 8

OOSO'EF 2%
05

R2 => copy of page 2.

Calculate RCT sector # for Bad RBN.
Add in RCT sectors 0 and 1.

CMPY HIRTSW_PG2CNTNT See if in same sector.

BEQL 10% EQL implies yes.

MOVL HIRTSL_PAGE3PTR,R2 : R2 => copy of page 3.

-0 ND
W=0000

LR TR D TR 1]

52 0030°'CF

o
o

108:
50 O005C'CF 07 00 EF EXTIZV  #0,#7 ,HIRTSL_MATCHRBN,RO; RO = offset (longword) of Bad RBN
: descriptor in page 2 or 3.
50 6240 DS MOVAL (R2)CRO],.RO : RO => Bad RBN descriptor slot.
60 0060'§F D 74 MOVL HIRTSL _BADRBND, (RO) ; Restore Bad RBN descriptor.
002C'CF S2 D1 074 CMPL  R2,HIRTSL_PAGEPTR : See if we have to do both gages.
11 13 074D BeaL 20§ : EQL implies NO, only page .
S0 03 gg MOVL #3,R0 : Prepare to try to rewrite page 3.
0184 BSBW uaits RCT_BLOCK : Try to rewrite,
08 50 E8 RO, 20$ : Branch if WRITE succeeded.

Bt BS
HIR_ERROR - Else, signal HIR error.

step=15, type=WRITE

O 00 N0 N 8~ i) = OO 00 NO N 8~ N0 = O O 00 NON VIV 8 LN = O 0 00 NOM N 8 N0 = O 0 00 NOM N 8 N = O 0 00 NO N 8N

[=lelelelelelalelelelelele el lele el el el lolelelrlelelelelelelelelelelelelelelele lalelelelelelalalalalala T
'QNQNNNNNN:
-
— e e e i D D S e o D el el D il il il o i il il o i el el el e ol il el ol il il il el el il S il il e e el el e el ol il ol S S i D D [ e

S
it
25
88 208:
68 ; Here we clear the selected RBN's descriptor and rewrite the sector from
g 3 page 2.
5¢ 002C'CF DO 768 MOVL HIRTSL _PAGEZ2PTR,R2 : R2 => page 2 in uonor;.
50 0058°'CF 07 00 EF 0765 EXTZV  #0,#7 ,RIRTSL_RBN,RO : RO = offset (longword) of selected RBN
76C : descriptor in page 2.
50 6240 DE 79 MOVAL (RS)[RO].RO : RO => RBN descriptor slot.
60 D& ;7§ CLRL (RO) : Restore to available RBN descriptor.
50 2 77 MOVL #2.R0 : Prepare to try to rewrite page 2.
8181 g 77 BSBW WRITE RCT BLOCK : Trypto rouritz. o
08 50 E 778 BLBS RO, STEP18 : Branch if WRITE succeeded.
2 778 HIR_ERROR = : Else, signal HIR error.
77 stog=15. type=WRITE
; ; =====« BRB STEP16 : Always continue with step 16.
7 : STEP16.
7 : We use the standard WRITE command (addressed to the bad block's -
7 : LBN) to restore the saved data. The write is performed with the ''force
7 756 ; error' modifier if and onl‘ if the saved data is invalid. Any errors are
; ; : reported to the error Log but otherwise ignored.
4 757 °
7 758 STEP16: )
SO 01 p0 07 7 MOVL #.,RO : Prepare to try to write original data
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Dgzlll HOST INITIATED REPLACEMENT FOR THE DISK 1g-SEP-19gL 88:5;:;3 AX/VMS Macro V04=00 Page 39
v04-000 DUSREPLACE_LBN - Replace a failing block 5-SEP-1984 :15: DRIVER.SRCIDUHIRT .MAR;1 (15)
7 17 ; to bad block that we coutd not replace.
0122 30 07 g 17§? BSBW  MAP_PAGE : Map page 1. .
3 ; ? }; i BSBW  BUICD_RCT_PACKET : Build MSCP packet.
78C 1724 ASSUME MSCPSW MODIFIER EQ MSCP$B_OPCODE+2
DO O78C 1765 MOVL #MSCPSR _OP WRITE,=- ; Put Tn write opcode.
08 A 7 1769 MSCP$SB QPCUDE(R §
000E ' CF 06 E1 ;9 };2 BBC a;:?isfs¥sfgbs- : Branch around if NO forced error.
1000 8F AB 0796 1798 BISW #MSCPSA_MD_ERROR, = ; Set forced error bit modifier on.
0A A2 ;ge };70 i MSCPSW_MODIFIER(R2)
00}%'&5 00 ;2 %;;i MOVL =§g;:t_tg=(;2) ; Indicate LBN to write,
7A2 1774 SEND _MSCP_MSG ~ : Send nessaae to the MSCP server.
87A 1775 IF_MSCP SOCCESS, then=12$ : Branch if WRITE succeeded.
7AB 1779 HIR_ERROR = ; Else, signal HIR error.
TAg 177 step=16, tygesHRlTE
07 09 A2 05 E1 0783 1778 12%: BBC #MSCPSV_EF _ERLOG, - : Test for error lo ncssage generated
788 1779 MSCPSB _FLAGS(R2).,158 : and branch around if not.
0080 BF A8 0788 1780 BISW #HIRTSA ERLOGIP,=- : Else remember that error log messages
000E ' CF ;gg }; 1 .5 HIRTSW_STS : Have been generated.
O78F 17 i UNMAP
2C AS D4 8;2; }; g CLRL CORPSL _LBUFH_AD(RS) ; Indicate no mapping resources.
87C2 17 9 : STEP17.
7C5 1787 ; e update sector 0 of the RCT copies to indicate that it is no
07C5 1788 ; Llonger in the middle of replacing a bad block. The RCT must be updated
07C5 1789 ; without reading sector 0, instead using the copy of sector 0 Llast read
07C5 1790 : from or written to the RCT. Any errors are reported to the error Log but
7C5 1791 ; otherwise ignored.
7CS 179; 3
7c§ 179
763 1795 stem17
SO 0024°'CF DO 07C5 1796 MOVL HIRTSL_PAGEOPTR,RO : RO => page 0, which contains sector 0.
AA 07CA 1797 BICW #RCTSM_RP1- : Reset flags in sector zero. We are
7C8 1798 'RCTSM_RP2- : NOT in phase 1 nor in phase 2.
7(8 1799 'RCTSM_BR~ : Also we clear Bad RBN flag and
7C8 1800 'RCTSM _FE,~ : force error flag as well.
08 AO EO0BO 8F ;g } 81 RCTSW_FLAGS (RO)
700 1 8§ H ASSUME RCTSL_RBN EQ RCTSL_LBN+4
0C A0 7C 700 1804 CLRQ RCTSL_LBN(RO) : lero out RBN and LBN.
14 A0 D& ;g } 5 CLRL  RCTSL_BAD_RBN(RO) : Also clear BADRBN field.
50 4 7D§ 1 9 CLRL RO ; Rewrite page 0.
glis g 708 1 g BSBvW WRITE _RCT BLOCK ; Go write page into sector.
0 3 708 1 BLBS RO, STEP18 : Branch if WRITE successful.
7DE 1 1? HIR_ERROR - ; Else, signal HIR error.
;g } } step=17, type=WRITE
7E6 1 1§ : STEP18.
;E } }g : We set the failure return code and return to our internal caller.
766 1816 °
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ED REPLACEMENT FOR TH! DISK 1

1
HOST INITIAT -SEP-1984 00:58:58  YAX/VAS Macro VO4=00 Page 40 |
DUSREPLACE_LBN - Replace a failing block DRIVER.SRC] UHIRT.HAI:I , (1 ):
766 1817 STEP18:
7 181 DEALLOC_H?G BUF ;
1 04 07 181 CLR ; Prepare to return ERLOGIP bit if set. ;
000E "' CF f € 4 1 B8C ‘IH{RTSV ERb?GIP ; Branch around if clear and clear if x
3 770 1 HIRTSW STS : already set. ,
A8 ;;‘ } § 108 BISW #CORPSA_ERLIP,R1 ; Set bit in R1 so as to return to caller.
g ¢r 3¢ Qrre 184 : MOVZUL HIRTSY 10ST,RO ; Indicate failure to caller. |
0 § 7F9 1825 BLB 1 : Branch if error already found. |
000A"' CF C 7'% 1 g NOVZUL Hlﬁt&u IOWORST, RG ; Else, get worst case !/0 status. |
} 158: HIRT_SUBRETURN"
1 8 REPLACE _CONNECT_FAILURE: ; Come here if CONNECTION failure
} ? : anywhere in REPLACE logic. ,
F7¢2° 31 0808 1832 BRW DUTUSKILL_THIS_THREAD ; Branch to kill this thread. |




SE— P —— - -9

0 ; Here we want to read sector 0 of the RCT into page 0 so as to be able to
determine whether or not we went down in the middle of Dynamic Bad
: Block replacement.
: Note we have NOT allocated a Message Buffer. READ_RCT_BLOCK (via a call
: to BUILD_RCT_PACKET) will do it for us.

15
HOST INITIATED REPLACEMENT FOR Tut DISK 16-SEP-1984 00:58: AX/VMS Macro V04-00 Page 41 |
bu ONLINE_COHPLE¥E = Perform HIRT operat -SEP-19gb 88:13:;5 !DRIVER.SRCJDUHIRT.HAR:1 . (16) |
E 183 ,,  -SBTTL DUSONLINE_COMPLETE - Perform WIRT operations after ONLINE |
1836 : |
E } 9 + DUSONLINE_COMPLETE = Perform HIRT operations after ONLINE
£ | 4% : Functional Description: |
E 1841 ; Complete bringing a unit ONLINE when it is attached to a controller ;
8E 1 ki 3 that require HOST INITIATED dynamic bad block replacement. This '
E 1843 ; routine reads sector zero of the RCT to see if the disk went offline ‘
E 1844 ; in the middle of bad block replacement. If so the replacement is
E } 25 3 completed.
8E } 29 : Inputs:
igi 1 63 ; R3 ch address for the unit that being brought ONLINE
OE } g? : RS HIRT permanent CDRP address
585 } gg : Implicit Inputs:
ggg } gg ; HIRTSL_SAVDCDRP CDRP that describes the current operation
80E 1 59 ; HIRT is owned by the current thread
§38E } g : HIRT SUBSTACK is reset
ggg } g% ; Outputs:
§BOE 1861 ; RO Replacement status
80E 1 6; 3 R1 Setting for CDRPSV_ERLIP
8E } g‘ : R3 UCB address (unchanged)
0F 1865 : R2, R4, RS destroyed.
OE } 9 : ALl other registers preserved.
& 1
OE } ? DUSONL INE_COMPLETE::
g } HIRT_SUBSAVE ; Save return point on SUBSTACK.
1 9 ASSUME HIRTSW PGOCNTNT+2 EQ HIRTSW_PG1CNTNT
}D } MNEGL  #1,HIRTSW_PGOCNTNT : Invalidate contents of pages 0 and 1.
10 1 ASSUME HIRTSW PG2CNTNT+2 EQ HIRTSW_PG3CNTNT
1} } MNEGL  #1,HIRTSW_PG2CNTNT : Invalidate contents of pages 2 and 3.
1
1
1
1
1
1
1
1
6 1
7 1
A1

§

§

8
004C°'CF 01 CE
0050°CF 01 CE
50 7¢
0198 3
08 5 3

[« Yo -To Yo To Yo Lo To .To To To Lo To T To To To To Te To-To To-To To-To.lo
WNNNNNNNNNNOOr OO
OO0 ~NO NI LN = Wi
L TR TATA TR ]

CLRQ RO : Indicate read sector 0 (R1) into
: page .

BSBW RSAS RCY_BLOCK e Rga indicated sector into page.

BLBS RO,20$ : LBS means successful read.

HIR_ERROR - : Signal HIR error.




]
|
[
1
|

K 15
HIRY ITIATED REPLACEMENT FOR THE DISK 16-SEP-1984 00:58: AX/VMS Macro V04=00 Page 42
386-000 NE_COHPLE?E - Perform HIRT operat 2-559-19 4 88:12:22 !DRIVER.SRCJDUHIRT.HAR;1 (16)
B2A 189 step=1, func=ONLINE, -
BJA 189 t{EetﬂfAD
FFB1 : 189 BRW STEP18 : Goto deallocate and set RCT_FAILURE
: 1894 : status code before returning. ‘
: } 35 208: ;
: 1 9? ; Here we do a write of page 0 to sector 0 (all copies) to insure that we
: 1 93 : did not crash in the middle of an update of sector 0 and thereby :
: } 90 s get a set of inconsistent copies. '
50 : 1901 CLRL RO ; Rewrite page 0. .
oogr 837 . 19 § BSBW HRITS RCT_BLOCK ; Write indicated sector from page. :
08 50 83A 19 BLBS RO,308 ; LBS means successful write. I
830 1904 HIR_ERROR - : Signal HIR error.
83D 1905 step=2, func=ONLINE, -
- g 198$ ‘{E":*“‘
FF9E B4S 19 BRw STEP1 ; Goto deallocate and set RCT_FAILURE
-2§ }383 308 : ; status code before returning.
S0 0024°CF 848 1910 MOVL HIRTSL _PAGEOPTR,RO ;: RO => sector 0 in nenor{.
84D 1911 BlTW #RCTSM_RP1- : Test for phase 1 of replacement
B4E 191; 'RCTSM_RP2,~- ;s or phase 2.
08 A0  CO00 8F B4E 191 aatsu_rLAG§(n0)
18 BS3 1914 BNEQ 40$% : NEQ implies that we were in the
BSS 1915 : middle of replacement.
85 1919 DEALLOC_MSG_BUF ; Else we deallocate the buffer
51 858 191 CLRL R1 : Prepare to return ERLOGIP bit if set.
000E°'CF 07 BSA 1918 B88CC S“SHIRTSY ER&OGIP. - ; Branch around if clear and clear if
03 8SF 1919 HIRTSW STS,358 : already set,
51 04 -gg }3 ? 353 BISW #CORPSM_ERLIP,R1 : Set bit in R1 so as to return to caller.
50 01 B63 19 i MOVIWL #SSS_NORMAL RO ; deallocate the RSPID, and we return
866 19 : to caller with a success status.
'9 }3 g .08 HIRT_SUBRETURN : Return.
03 AQ 870 19 ? MOVL RCTSL_LBN(RO) ,~ : Restore LBN to replace to HIRT.
201 *CF 873 19 HIRTSC_LBN
0 81 .78 19 s MOVL #1,R0 ; Read into pago  F |
$1 1 879 19 MOVL 1 .R1 : From RCT sector 1.
0144 87C 1930 BSBW aslo RCT_BLOCK : Read RCT block.
08 50 B7F 1931 BLBS RO,50$ : LBS means successful read.
: 19 ; HIR_ERROR - ; Signal HIR error.
: 19 step=3, func=ONLINE, -
882 1934 t EesaéAo
FF59 B8A 1935 BRW s‘ P18 ; Goto deallocate and set RCT_FAILURE a
: g }3 9 508 : status code before returning. !
50 0024°CF : }3 s MOVL HIRTSL _PAGEOPTR,RO : Again, RO => sector 0 contents.
89 196? BICw FHIRTSA_FE=- ; Initialize incore bits.
893 1941 'HIRTSM_MATCH-
89 196; 'HIRTSM_EMPTYPE- .
89 186 'HIRTSM_RESCAN-
893 1944 'HIRTSM RCTFULL,~ ,
O000E'CF 007C 8F -g }925 HIRTSW_STS ,
07 899 1869 BBC #RCTSV_FE,- : Branch it no forced error, '
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IRY HOST INITIATED REPLACEMENT FOR fﬂt DISK 16-SEP=-1984 :58: AX/VMS Macro v04=00 P 43 |
382-000 DUiONthE,COHPLEgi = Perform HIRT operat g-SEP-19gA 88:1!:25 !DRIVEI.SRCJDUHIRV.HAI;1 b (16) |
S 08 AD 98 RCTSW_FLAGS(RO),60% |
OOOEQCF 04 A8 2 608 BISW s‘lulltkﬂ_!ﬁ.nlﬁtgu_S!S ; Set incore forec error bit. i
OF E1 ek #RCTSV RP1,- ; See if NOT in phase 1. |
03 08 A8 A RCTSW_FLAGS (RO , 708 . o |
FBS N :B 208: BRW STEP? : Branch into step 7 to continue. '
0F EO 08AB T FRCTSV_RP2,= ; Sanity check. |
04 08 A0 A RCTSW_FLAGS (RO) , 758 b 5 e |
rsg.  BUGLCHECK DISKCLASS, FATAL |
12 AO DO g MOVL RCTSk RBN(RO) ,- : Remember RBN that we had selected. |
0058°CF HIRTSC_RBN !
El BBC #RCTSV BR,~ ; See if we had had bad RBN.
08 08 Ag RCTSW rkAés(ao).aos : Clear means no.
O00E'CF O AB BISW ;;g¥ STS?SHATCH, - ; We set equivalent bit in core.
14 A0 DO MOVL RCTS% BAD_RBN(RO) ,~ ; Copy the old bad RBN.
005C*CF 208 HIRTSC_MATCHRBN

: Here figure out whether this is prime RBN.

BSBW HASH_LBN Hash HIRTSL_LBN to produce values

for HIRTSL_RCTBLOCK and HIRTSL_OFFSET.
SUBL3 z;.gglg?L_RCTBLOCK.R1

51 2?68' Subtract out RCT sectos 0 and 1%

~N™

|
|
|
|
|
|
|

o

N

o

0

d

o
[=lel=l=]
00 O 0o 0o Go Co OO GO 00

T TMMMmMMmMMMMMmMMMMMO OO OO OOV
WD O MWV MM WMIN =M Y NWNWO O P NSO S~

B :
8 ASHL : Rl = relative block containing prime
: RBN descriptor * 128.
51 006('2' 0 ADDL HIRTSL OFFSET,R1 ;s R1 = prime RBN.
0058" CF 1 0 CMPL R1,HIRTSL_RBN : See if this the one.
05 13 BEQL 90 : EQL implies yes.
10 A8 BISW #HIRTSM _EMPTYPE ,- : Set bit meaning NOT prime RBN.
000E ' CF HIRTSW_STS

90$:

: Here read sector containing allocatable RBN into page 2.
ASHL  #=7,HIRTSL_RBN,R1
ADDL #2.R1

51 0058°'CF F9 8F 78
03

R1 = relative RCT block containing
this RBN descriptor.
ga Add in sectors Q0 and 1.

OO 000000 00000000000 N N NN NNNNNNO OO0 O O OO O VWAV S &
NN SN =2 © O 00 O VN 8 LN =2 © O 00 N0 W 8 L) = O O 00 O VN 8~ W) = OO 00 N0 W 8~ i) - O 000

30000 0 0 0O O O OO O OO OO OO OO OO O VOO0 VOO OVOOVOVOOVOOOOVOO

e el o e e e o D D e B e ) ) D ) ) ) D ) e o o e B B B D D D B D DB d D B B _BD B D Db B_D_D_D_B_D_B

C E
0 g MOVL  #2,RO Read into page 2. 1
00¢ BSBWY asio RCT_BLOCK Go read RCT sector. |
08 5 £ BLBS  RO,100% Branch on success.
99 HIR_ERROR - ; Signal HIR error. ;
99 step=4, func=ONLINE, - ;
99 t¥ge=R€AD |
FEE0O 3 99 BRV STEP18 ; Goto deallocate and set RCT_FAILURE
9 99 ; status code before returning.
9 983 1008:
FC59 31 09 9 BRW STEPN
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REPLACEMENT FOR TNE ;?SK 12-55?-19 4 885?3533 !AX/VHS Macro V?‘-OO Page ‘?#)i

- Write an RCT sector -SEP-1984 DRIVER.SRCIDUHIRT.MAR; 1
«SBTTL WRITE_RCT_BLOCK = Write an RCT sector

+

WRITE_RCT_BLOCK = internal subroutine to write a block to a particular
relative sector in each RCT copy.

INPUTS:

RO = Bago number from which we write the sector

RS => UC

RS => CDRP

g RTSW_PGOCNTNTCRO] contains relative sector number to write
C

1
DRPSL _MSG_BUF contains an END PACKET to recycle
DRPSL_RSPID contains an RSPID to recycle

QUTPUTS:
RO = LBS indicates we were successful in writing at Least one

RCT.
RO = LBC indicates failure in all writes.

SIDE EFFECTS:
In this routine we use HIRTSW_I0ST as the repository of the
combined status of the writes that we execute. In other words, if
on finishing the writes, the low bit of HIRTSW_IOST is set,
one or more of the writes was successful.

NOTE:
Since this subroutine 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 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.

Ve 00 00 000000000090 00 0900090000000 000080000000000000eT0e00e0e e

WRITE_RCT_BLOCK:

HIRT_SUBSAVE

MOVW~™  RO,HIRTSW PAGE

MOVW  HIRTSW_PGOCNTNTCRO],-
HIRTSW SEC TORNO

MOVW  #558 BADRCT,HIRTSW_10ST

CLRL  WIRTSL_LOOPCNT

Save return point in SUBSTACK.

Save input argument as to which gago.

Also save input argument as to which
sector (page) to write.

Initialize combined status word.
Initialize loop counter. Note loop
counter is longword even though we

onl‘ use one byte since we MULL?2

with the counter in BUILD_RCT_PACKET.

BBS #UCBSV_MSCP_WRTIP, = 1f disk is software write protected
aae UCBSW_DEVSTS(R3), 46$ branch around and reject.

BICW PHIRTSM RCTFE,- ; Initialize flag each time thru loop.

HIRTSW 51§
CMPB  HIRTSL LOOPCNT,=- : See if we are all done with all
280,GU_RL7CPVS(R3) : RCT ?opi’s.

BLSSV : LSSU implies NOT done.
308 BRB $ : 1f done, branch around.

MOVZIWL HIRTSW PAGENO,RO : RO contains which gago to map.

BSBW MAP_PAGE : Map page selected by RO.

DI
V'l
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E1
A8

D4
00
€1
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VO OVOOOOOO
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YOO N MO P NI =IVIOIVIOVDY

VOO

8sew
move
MOVW

88(
BIsw

CLRL

MOVL

88C

BISW
45$%:

do noth

8BS
1F_MSCP

CMPW
BNEQ

MOvw
BRB

BIsw
BRB
MOVW

468%:

48$:

50%:

o
o
(]

INCL
BRB

MOVZuL
BLBS

-~
wn
[ ]

the MSCP

ing. In this wa
will have a success indication.

MOVY
HIRT suaaefuan

ALl t
BUILD_RCT_PACKET

#MSCPSK op Unlts
MSCP pc ODE (R S
MSCPSA M

MSCPSW_ noo!rxen(nz)

~cn‘ntsv nirrt.
HIRTSW STS
#MSCPSA MD ' ERROR

MSCPSW nootrxan(ﬁZ)

SEND_MSCP_MSG
UNMAP

CORPSL_LBUFH_AD (RS)

CORPSL _MSG BUF(RS) R2

#MSCPSV_EF_ERLOG,=

MSCPSB FLAGS(RZ) LSS

#HIRTSA _ERLOGIP
HIRTSW_STS

S*“#HIRTSV RCTFE, -
Hlﬂ"ﬂ $15.,608
SUCCESS thon=508
status=R0

INSCP‘K ST_WRTPR, RO
48%

lBSS_URlTLCK.HlRTSU,IOST

#HIRTSM RCTFE,-
naatsu s1s

S“#SSS_NORMAL ,-
HIRTSW_10ST

HIRTSL_LOOPCNT
208

éﬂ!’ﬂ 10ST,RO
HIRTSW_IOWORST

SeSe e

RO I R s
'0C7clo the current END PACKET, the

packet to write page
sector of this copy.

urrent RSPID and thon proparo
?to the next RCT
5

gb at rela
accompliished by ILD_RCT PACKE!.

Routine fills most MSCP fields.
Returns R2 => MSCP packet.
Copy the WRITE opcode.

1 in compare modifier to get a
write compare operation.

; Bit clear says write WITHOUT force

error.

3 Set force error modifier.

Send message to the MSCP server.

Unmap page.

Indicate no mapping resources
currently allocated.

Refresh RZ => End message.

Test for error lo nessage generated
and branch around if no

Else remember that error log messages
Have been generated.

SO! if write succoodod and if so set HIRTSW_IOST to success; otherwise
f one or more writes succeed, HIRTSW_IOST

Branch around status update if
we had force error.
Branch if request was successful,
loavin' MSCP status in RO.
Chock or write protected.
NOT some other error.

Indicate why we couldn't write.
And branch around.

Set force error flag and
branch back to rewrite it.

I1f success, remember it in static
HIRT field.

Increment Loop counter.
And branch back to do next copy.

Here after we finish all RCT copies.
Return itatus to collor.

Branch it succoss u "

Else, save ‘‘worst'’
Return to caller.

error.

T AR A WML e T AMMOADNPZ R R = TOMMOMADO P R RO e TAOAMMOMNDE Er- R =T OMMMOND
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REPLACEMENT FOR THE DISK 1 -SEP-1934 88:59:;3 !AX/VHS Macro v04-00 Page 53
= Read an RCT sector -SEP=-1984 00:13: DRIVER.SRCIDUHIRT.MAR;1 (18)

.SBTTL READ_RCT_BLOCK = Read an RCT sector

T

~—>»

@
o
o (=lole]
4 o 4
« alals)
<o
[QST TN NN NT NN ST NN N LN LN LS LN DN N LN TN LN LS DN NS DS NS LN TN S TS TSNS DN DN TN TN N S LN LN N TN N S LS N N DS DS N N a8 8 N I =

[+ T

DUHIRT HOST
V04000 READ_

* 4
: READ_R%;_B&%%& = internal routine to read contents of a relative sector of
: e .
INPUTS:
RO = page number of page into which we read the sector
R1 = relative sector number to read
R3 => UCB
RS => CDRP .
CORPSL _MSG_BUF contains an END PACKET to recycle
CORPSL_RSPID contains an RSPID to recycle
OUTPUTS:
RO = 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 leave 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.

(elelelelelelelealelelclalelelelelelelelalelelelalelalolelc B @

VOV VOOV OVOVOVOVOVOOVOOVOVOVOOVOVOVOOOVOVOOOVO HZE
alalalalalal sl sl sl ol sl el il sl el el sl alal ol ol ol ol ol Tt o T o

Ll L L L L L L U A U U U o U U U o U U U U N N U AN N N N N N NN |

e 000000009090 900090909090909090909090000cBeNeSeten

READ_RCT_BLOCK:

NNNOO-ONONONON OO OO VWA ES 85 85 35 85 5 85 8 85 5 WA A AN N AN N NONONONONONONON) — = e . RO

e el e e o e e e e i e o s D e e e i o o D D D D e e el e s i ) ) e o D o sl el e i ) i e il ) e e e ) s S e e s S e e €3 T
A = OO 00 NN S AN = O O 00 N N 8 N =2 OO 00 NN N B N = © O 00 N O W S AN = © VO NN S IR = O O 0~
~n

09C
09¢C HIRT _SUBSAVE ; Save return point in SUBSTACK.
0056°'CF 50 MOVW RO,HIRTSW_PAGENO ; Save input argument as to which Rgge.
0054°'CF S1 80 09 MOVW R1,HIRTSW_SECTORNO : Also save input argument as to which
09D ; sector to write.
004C'CF&0 01 AE 0907 MNEGW  #1,HIRTSW PGOCNTNTCRO] ; Invalidate page(RO) contents.
0010'CF D& 832? CLRL HIRTSL_LOOPCNT ; Initialize loop counter.
0010°'CF 91 09%E1 CMPB HIRTSL_LOOPCNT, - ; See if we are all done with all
0000'C3 89ES gcssa_uu_ncrcpvs<n3) : RCT copies.
09 1F ,gEg BLSSU 0s : LSSU implies NOT done.
0008°'CF 216C 8F B0 §9EA MOVW #5SS_BADRCT,HIRTSW_IOST ; Pass failure to our caller.
8 N 3;1 30 BRB 50% ; 1f done, branch around.
0056"' CF gc 89Fi a MOVZWL HIRTSW _PAGENO,RO ; RO contains which gago to map.
0080 0 g;g BSBW MAP_PAGE : Map page selected by RO.
9FB ; Recycle the current END PACKET, the current RSPID and then prepare
9F8 : the MSCP packet to read Yage.frgn the next RCT cop‘ at relative
9;3 3 sector of this copy. ALl this is accomplished by BUILD_RCT_PACKET.
58 10 (09fB B8SBB BUILD_RCT_PACKET : Routine fills in most of MSCP packet.
9FD : Returns R2 => MSCP packet.,
21 90 0%¢D MOVB #MSCPSK_OP_READ,~ : Copy the READ opcode since this field
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35%:

; See if read succeeded and if so we now have a vaiid cop‘ of the sector so we
s1ngly continue. If e
ack to try and read the sector from the next (if any) RCT copy.

4

5

5

E 16
PLACEMENT FOR THE DISK

12-559-1
Read an RCT sector _ -SEP-1
MSCP$B _OPCODE (R2)
MOVW #MSCPSA MD COMP, -
MSCPSW_RODTF IER(R2)
SEND_MSCP_MSG
UNMAP
CLRL CORPSL _LBUFH_AD(RS)
MOVL CORPSL _MSG_BUF (RS) ,R2
BBC #MSCPSV_EF_ERLOG, =
HSCPSE FLAGS(R2),35%
BISW #HIRTSM _ERLOGIP,-
HIRTSW_STS

0s$:

0s$:

we did not

IF_MSCP SUCCESS, then=40$

INCL HIRTSL_LOOPCNT
BRB 208
MOVIWL HIRTSW_PAGENO,RO
MOVW  HIRTSW SECTORNO,=-
HIRTSW PGOCNTNT RO
MOVW  S*#SSS”NORMAL ,HIRTSW_IOST;
MOVZIWL HIRTSW_I0ST,RO
BLBS ., 558
MOVW RO, HIRTSW_IOWORST

HIRT_SUBRE TURN

3¢ 00:78:32

AX/VMS Macro V04-00 Page
DRIVER.SRCIDUHIRT.MAR;1

: s not filled in b{ BUILD_RCT_PACKET.
; Move in compare modifier to gef a
compare operation.

; Send message to the MSCP server.
; Unmap page.

; Indicate no mapping resources

;s currently allocated.

; Refresh RZ2 => End message.

; Test for error loa message generated
;s and branch around if not.

; Else remember that error Log messages
; Have been generated.

succeed we bump t loop counter and

; Branch if request was successful.
: Increment loop counter.
; And branch back to try next copy.

: Here after we finish all RCT copies.
: RO = page number into which we read.
: Update contents of this page by

Indicate success.
: Return status to caller.
: Branch if successful.

Else, save ''worst'' error.
: Return to caller.

remembering sector therein contained.

L7
(18)



1

REPLACEMENT FOR TH
ET = Recycle an MSC
LSBTTL B
LSBTTL °F

-SEP=-1984 :58: AX/VMS Macro V04=00 Pa 48
g-SEP-1984 88:12:23 !DR!VER.SRCJDUHIR!.HAR;l o (19)
PACKE ssage
ACKET o

T = Recycle an MSCP end messag
= Prepare an MSCP packet for an RCT transfer

DUHIRT
v04-000

o>
o

MONLNLNLRNLALALNLNLNLNL N NLINLNLNL NN NN NI NN NI NI NN NI NNV NI NNV NI NI NN NN NN NN NINONIMNONINIPONONVNONONOND . > —

—C Mo

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

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

INPUTS:
R

> UCB
RS => CDRP
CORPSL_RSPID contains a RSPID to re-cycle
CORPSL_MSG_BUF address of MSCP buffer to re=cycle or 0 (zero)
(zero) means that we must here allocate an MSCP buffer
CORPSL_BUFHNDL contains 96 bit buffer handle
UCBSL _ABCNT contains which RCT copy we are accessing
HIRTSQ_SECTORNO contains which relative sector number in the RCT copy

OUTPUTS:
R2 => MSCP PACKET
Registers RO and R1 are modified

NOTE:

>l PP DI

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 entrxeoint 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.

LA A LR TR DR PR PR TR PR A PR PR TR TR A PR TR PR T PR PR PR LA TR P PR A T P N )

BUILD_RCT_PACKET:
HIRT_SUBSAVE
ASSUME MSCPSL_CMD_REF EQ
TSTL  CDRPSL”MSG_BUF (RS)
BEQL 208
RECYCH_MSG_BUF
BLBS ~ RO:30%
108:  BRW REPLACE_CONNECT_FAILURE

208:

Save return point on HIRT SUBSTACK.

See if we nees a Message Buffer.
EQL means Bufiur needed.

Else Recycle END PACKET into MSCP buffer.
LBS means allocation success.

Allocation failure means CONNECTION
failure.

ALLOC_MSG_BUF : Allocate a Message Buffer.
BLBC -~ RO,108 : LBC means allocation failure.

HIRT_SUBUNSAVE : Restore caller's return point.
FILL_RCT_PACKET: : Alternate entry that only fills in packet,
INIT_MSCP_MSG ucb=(R3) : Initialize MSCP command packet.
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Dgzlk! HOST INITIATED REPLACEMENT FOR THE DISK 1g-SEP-1ggk 88:53:;3 AX/VMS Macro V04=00 Page 49
v04-000 FILL_RCT_PACKET = Prepare an MSCP packet 5-SEP-1984 00:13: DRIVER.SRCIDUMIRT .MAR; 1 (19)
0C A2 0200 8 3¢C :7? 65 MOVZWL :gég L BYTE CNT(R2) ; Setup transfer byte count.
30AS 70 OA s g? Mova CORPST" LBUFHNDL(Ri).- ; Copy 96 bit buffer handle.
18 Ag A 68 MSCP$B™ _BUFFER(R2) H =
38 A D0 QABA 9 MOVL CORPST_LBUFH uohos RS),= ; ‘.
18 A2 : P 7? MSCP$B” BUFFER+B(R2) H =
ABF 7§ ; Calculate LBN of rolltive s ctor for this RCT copy.
ASF 73 ; It is done by multi E 8 the number of RCT copies already written,
A8F 76 ; . (contained in HIRTSL_LOOPCNT) by the size of an RCT copy (contained in
AS8F 75 : UCBSW RCTSIZE), a g in t ] % BN o the base of the first RCT copy
ABF 79 : (ucast DU _USIZE) and then adding in relative sector number
: ; ; 3 passed to us when we were calle (HIRT W_SECTORNO).
S0 0000°'C3 3¢C Agf 73 MOVZWL UCBSU DU RC SIZS(RS) RO ; RO contains size of one RCT copy.
SO 0010°'CF (& 0A9% 80 MULLZ2 HIRTSC L OorC : RO contains COPY¥ « (OPYSIZE.
SO 0000°'C3 0 0A99 81 ADDL UCB&% BU_USIZE(R3) LRO ; RO contains LBN of base of this copy.
51  0054°'CF C 0A9 8§ MOVZWL HIRTSQ SECTORNO,R1 : R1 contains {nnut relative sector #.
50 %1 CO 0AA 8 ADDL R1.RO : RO contains LB
1C A2 50 D0 8::2 232 MOVL RO,MS CPiL_LBN(RZ) s Move LBN to MSCP packet.
05 OAAA 2286 RSB : Return to caller.




DUHIRTY HOST INITIATED REPLACEMENT FOR TH DISK 16-SEP=-1984 00:5 AX/VMS v04-00 Page
vgk-OOO MAP_PAGE = Map a page for a tronssc g-SEP-19 88 g ?5 YDRIVE R.S U IRT.MAR;1 . (38)

::g 53 .SBTTL MAP_PAGE - Map a page for a transfer
AAB 9 3¢
::g 81 ; MAP_PAGE - internal subroutine to map the page selected by RO.
AAB 9§ : INPUTS:
AAB 9 Rg contains the number of the page to map.
AAB 95 : => (DRP
AAB 9? :
AAB 97 ; OUTPUTS:
::g gg : CDRPSL _SVAPTE, CDRPSW_BOFF, CDRPSL_BCNT and set to page parameters.
g::g O? ; CORPSL _LBUFH_AD set to => CDRPST_LBUFHNDL
::g §i : Mapping resources allocated.
AAB 04 MAP_PAGE:
AAg 05 HIRT SUBSAVE ; Save caller's return point on SUBSTACK.
CC AS O0034°'CF40 0O 0OAB Og MOVL™  HIRTSL_SVAPTEOLRO],- 3 Copy nagping date for relative page
0ABC 0 CORPSL” SVAPTE(RS) :
DO AS 0044°'CF40 BO 0AB 308 MOVW HIRTSW_BOFFOCLRO],~ 3 Copy BOFF as well as SVAPTE.
AC g09 CORPSW BOFF (RS)
D2 AS 0200 8F 3¢ 0229 }? MOVZWL #512,CORPSL_BCNT(RS) : Finally copy BCNT for page.
30 AS 9E O0AC9 g1§ MOVAB  CDRPST_LBUFHNDL (RS) ,= ; Point CDRP field to local buffer
2C AS 0ACC 31 CORPSL" _LBUFH_AD(R5) : handle field.
OACE 2314 MAP_IRP ; Map page.
0AD1 2315
0AD1 2316 HIRT_SUBRETURN ; Return to caller.
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IED REPLACEMENT FOR Tﬂg B?SK 18:SEP-1832 88:;2:;3 !AX/VHS Macro V04-00 Page ‘31

Locate an available RBN SEP-1 DRIVER.SRCIDUMIRT .MAR;1 1))

+SBTTL SEARCH_RCT = Locate an available RBN

+

SEARCH_RCT = internal subroutine to search the RCT for an avaiilable RBN
fo allocate for the current failing LBN. This routine is called from
STEP9 of ‘the replacement algorithm and is only done here as an
internal subroutine to simplify the reading of that algorithm.

INPUTS:
R; => UCB
RS => CDRP
HIRTSL_LBN LBN that is failin
UCBSW_BU_LBNPTRK number of LBNs on a track of this unit
UCBSB_DU_RBNPTRK number of RBNs on a track of this unit

OUTPUTS:
RO

SS$_NORMAL then:
AIRTSL_RBN = new RBN selected to replace the failing LBN
-and HIRTSV EMPTYPE clear means this is a primary RBN, else
secondary RBN.

If HIRTSV_MATCH set this implies that the LBN which failed
had previously been replaced by an RBN which in
turn has failed. This failing RBN is in
HIRTSL_MATCHRBN.

0 then we could not find an allocatable RBN and HIRTSL_RBN is
not valid. The cause of the failure to find an RBN Ts
transmitted to the caller by:

HlRTSV_RETFULL set implies that the RCT on the disk

s full
HIRTSV_RCTFULL clear implies we had a read error on
some RCT sector.

RO

LI AT AT A PR TR TR PR PR P PR PR P PR P PR TR PR PR PR PR PR TR PR TR TR LA DR P PR P T T T

SEARCH_RCT:
HIRT_SUBSAVE ; Save return on HIRT substack.

BSBW HASH_LBN Hash LBN value in HIRTSL _LBN returning
: HIRTSL_RCTBLOCK and HIRTSL_OFFSET.

MOVL HIRTSL_RCTBLOCK,- : And remember the starting sector
HIRTSL_STARTBLK : number in static storage.

: Here we initialize a few bits.
BICW leRTtH_HATCH-

Initialize the following flags.

'HIRTSM_EMPTYPE~ : Match set inglioi valid MATCHRBN,
'HIRTSM_RESCAN- : EMPTYPE set implies secondary RBN,
'HIRTSM RCTFULL,~- : Rescan implies reached Nulls,
HIRTSW_STS ;: and RCTFULL means the RCT is full.

: Here we prepare to read the RCT sector containing the primary RBN descriptor,
MOVL #2,R0 ; Prepare to read into page #2.

L L L Ul L L A L L L ol L i U L U L L o U i L L U U L o U U L U N U o o U U U U A U U U U U U U N U A N AN AN N NN
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DUMIRY HOST INITIATED REPLACEMENT FOR THE DISK 16-SEP=-1984 00:58: AX/VMS Macro Vv04-00 Page S
vga-ooo SEARCH_RCT = Locate an available RBN -SEP-1934 88:13:23 !DNIVER.SRCJDUHIRT.HAR:1 . (2%)
51  0068°'CF g AF9 75 MOVL HIRTSL _RCTBLOCK,R1 : And we read this relative sector #.
Figs AF; 79 BSBW READ RCT _BLOCK : Subroutine does read.
77 3 % ; BLBC RO,SEARCA_RTN ; LBC implies read failure.
& 73 ; Here we scan the RCT sector containing the primary RBN descrigtor. The
i g 3 method of scanning is to scan outward from the primary RBN descriptor.
B04 i 108:
5¢ 04 OB g 2 208 CLRL R2 ; Set up delta.
51  006C°CF 52 1 86 §  ADDL3  R2,HIRTSL_OFFSET,R1 : R1 = next entry to test in first RCT
88( ? : sector to scan.
OF 19 OE 308 BLSS 4«0% : LSS implies invalid offset into page.
0000007F BF S1 01 0BO 33 ¢ CMPL R1,#127 ; See if we are within sector page.
06 14 081 0 BGTR 40§ : GTR implies no, out of bounds, go
1 91 : to increment delta.
00 30 0B17 9§ B8SBW TEST _RCT_ENTRY : in bounds, go test RCT entiry.
SE 5 E8 83}3 ' 3‘ - BLBS RO,SEARCA_RTN ; LBS implies success.
52 52 cs 3310 95  MNEGL R2,R2 ; Negate delta.
gk 1 g 399 BLSS 20§ : Branch to try aaain if negative.
s D6 0B 9 INCL R2 : Else increment delta.
00000080 BF S D1 83 4 §98 CMPL R2,#128 ; See if delta too big.
9 19 B 2399 BLSS 20§ : LSS implies not too big.
08 g 28? o : Else we fall thru to try next sector.
0068°'CF D6 83 ? 28; 108 b INCL HIRTSL_RCTBLOCK : Increment RCT sector to scan.
068°'CF D1 82;1 404 . CMPL HIRTSL_RCTBLOCK,~ ; See if we are all done with search.
0064°CF 8% S 405 HIRTSL_STARTBLK
38 13 08%2 289 BEQL SEARCH_FAIL ; EQL means that we are finished.
50 02 O iA 408 MOVL #2,R0 ; Prepare to read into page 2.
51 ooea-sr g D 2409 MOVL  HIRTSL RCTBLOCK,R1 : And to read this sector.
FE 5 42 410 BSBW READ _RCT _BLOCK ; Go to read sector into page.
335 ¢ 832 2}1 BLBC RO,SEARCA_RTN : LBC implies read failure
w n 63 615 B8C #RCTSV_NULL,=- : Before Linear scan of this sector,
OF 002C"'DF WA 2414 AHIRTSC PAGE2PTR,208 : see if we are beyond RCT.
0068° CF 8; D 4 415 MOVL #2 HIRTSL_RCTBLOCK ; Here izyond RCT. Wrap to start and
000E * CF £ S &19 BBCS  s*#HIRTSV R%SCAN. - : go back to search some more after
D8 S 41 HIRTSW_STS,108 : setting bit that says we have wrapped.
gD 2}3 208 BUG_CHECK DISKCLASS,FATAL : Impossible situation.
5¢ D& g? 2 ? 303. CLRL R2 : Clear loop index register.
51 Ss gs SF 24 g 3 MOVL R2,.R1 ; Pass RCT entry of interest to routine.
gog 6§ 4 BSBW 1551 RCT_ENTRY : Call subroutine to test entry.
1350 E 63 2424 BLBS R 3EARCH RTN : LBS means we have the RBN, go from loop.
EF 52 00000080 8F F 9 425 AOBLSS #128.R2,30$ ; 1t we return here, (entry not avail.)
i 9 : then loop back after incrementing RZ2.
B8 11 ; 2 BRB NEXT : 1f we fall thru, goto NEXT sector.
7 4 3 SEARCH_FAIL:
50 D& 72 2430 CLRL RO : Indicate failure to caller and
0040 BF A8 76 2431 BisSw #HIRTSM_RCTFULL,~- : indicate reason for failure.
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= Locate an available RBN PRIVER.SR u IRT.MAR;1 (

T

C

8 i HIRTSW_STS
8 SEARCH_RTN

B HIRT SUBRETURN ; Return to caller.

LaS A

|
R
000E * CF ;
7




J 16
HIRT HOST INITIATED REPLACEMENT FOR THE DISK 16=-SEP=-1984 :58: AX/VMS Macro v04-00 Pa 54
386-000 TEST_RCT_ENTRY = Test for allocated RBN -SEP-19S4 88:13:25 DRIVER.SRCIDUHIRT .MAR; 1 - (22)
239 .SBTTL TEST_RCT_ENTRY = Test for allocated RBN
& ¢
4 3 ¢ TEST_RCT_ENTRY = internal subroutine called to test an RCT entry to see
22? : if it represents an allocatable RBN or if it is already allocated.
8 44; : INPUTS:
22‘ $ R1 = index of RCT entry.
445 ; OUTPUTS:
B 66? 3 RO = success code.
B g 47 ; = SS$_NORMAL then HIRTSL_RBN is set to the RBN associated with the
Og 223 3 RCT entry defined by HIRTSL_RCTBLOCK and R1 (entry index).
08 450 ; =0 1nglios that the entry is not allocatable. In in addition if
08 651 ; the RBN is currently allocated and if it is allocated to this
08 45; : LBN (i.e. to HIRTSL _LBN), then HIRTSV_MATCH is set in
0BBS 2453 ; HIRTSW_STS and the RBN associated with the current entry is
83 S 2656 ; stored in HIRTSL_MATCHRBN.
gS 455 ;
S
0B85 2458 TEST_RCT_ENTRY:
S Dg 85 2459 PUSH& L ; Save register.
S0 0068°'CF 0 s 87 2460 SUBL #2 ,HIRTSL_RCTBLOCK,RO ; RO = found sector without bias of 2.
S0 50 g 8 8D 2461 ASHL #7,R0,RO : Hultigl‘ by 128.
50 B 0631 22; ADDL R1,RO : RO = RBN associated with this entry.
5¢ 002C°'CF DO 94 2464 MOVL HIRTSL PAGE2PTR,R2 : R2 => page 2, which contains sector.
6241 DS 0B99 2465 TSTL (R2)CRT] : Test contents of current entry,
A 18 089C 669 BNEQ 108 : NEQ 1nglics that it is not available.
0058"'CF 0 g 8395 46 MOVL RO,HIRTSL _RBN ; Save RBN of this entry in HIRT.
1 C A 468 MOVZIWL #SSS_NORMAL,RO : Set success code.
A N :§ 293 108 BRB 40% : And branch to return to caller.
S2 6241 DE OBA8 2471  MOVAL (R2)[R1],R2 : R2 => entry of interest.
10 A8 O0BAC 67§ BISW #HIRTSM éHPTYPE.' ; Set bit meaning any find will now
Q00E ' CF OBAE 247 HIRTSW_STS : have to be a secondary RBN.
1B862 10 K §§§1 2;? B8C #RCTSV_ALLOCATED,(R2),308; If clear, then unusable RBN.
00 EF g 479 EXTZIV  #RCTSV_LBN,- ; If allocated, see if for this LBN.
52 62 1C 0BB7 247 #RCTSS LBN, (R2) ,R2 : R2 = LBN for this RBN.
0018°'CF S2 O A 2478 CMPL Rs HIRTSL_LBN ; See if this LBN.
8F 1; F 2479 BNEQ 30§ : NEQ means not for this LBN.
000E ' CF 02 3 El 28? BBCS a;:¥{512¥snssgﬂ. - : Set bit that means we have a match.
Ez 2 ; 208 BUG_CHECK “"DISKCLASS,FATAL ; Impossible situation.
00SC'CF S0 DO ¢ 4 g sos: MOVi,  RO,HIRTSL_MATCHRBN ; Save RBN that matched.
S0 D& g 2 ? 408. CLRL RO ; Failure to find allocatable RBN.
52 BEDO D 4 g 4 POPL R2 ; Restore register.
05 D 4 RSB : Return to caller.
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= Hash an LBN into a RCT b?ock SEP-19g 88:1!:25 !DRIVE% sScSBu&?nrogun 1 ® et «3§>

ng 28§ .SBTTL HASH_LBN = Hash an LBN into a RCT block and an offset
D 493 ;¢
§ §§g § HASH LB?R;‘ingo gg%.routino to hash HIRTSL_LBN giving HIRTSL_RCTBLOCK and
; 23? : INPUTS:
D 493 ; R3 => UCB
g g ? 3 HIRTSL_LBN
gg E 5 : OUTPUTS:
gb SOg § HIRTSL_RCTBLOCK : :CT sector containing prime RBN descriptor for this
0686 §§9 E HIRTSL _OFFSET = offset of prime RBN descriptor in sector.
§§g§ gog § SIDE EFFECTS:
0806 2510 ; Registers RO an R1 altered.
0866 5312 °
8282 g}g HASH_LBN:
50 0000°C3 3C OBD6 2515 MOVZWL UCBSW DU LBNPTRK(RS) RO ; RO contains LBNs per track.
51 Oow'ck S0 7 08og g31¢ DIVLS  RO,HIRTSC_LBN,P1 S R1 = QUOCLBN/(LBNS per track)).
SO 0000°C3 9A OBE1 2518 MOVZBL UCBSB_DU_RBNPTRK(R3),R0 ; RO = RBNs per track.
S0 $N C4& OBE6 2519 MULL R1,RO : RO = (RBNs per)+*QUO(LBN/(LBNs per))
51 D4 83%2 g ? CLRL R1 : Clear high ordor part of dividend.
50 00000080 8F 78 OBEB 25 ; EDIV  #128,RO ; Divide result by 128 giving the
85? 5 HIRTSL ﬁCTBLOCK. ; quotient and tle
006C°'CF  0068°'CF 08: g g HIRTSL_OFFSET ; remainder.
0068°'CF 02 CO OBF 526 ADDL #2,HIRTSL_RCTBLOCK ;: Add in sector 0 and sector 1.
05 OBFD 2527 RSB : Return to caller
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382-000 DUSHIR _ERROR = Process error encountered g-s P-IOSL 83:15:35 !DRIVER.SRC]DUHIRT.HAR:I. st (Zg)

.SBTTL DOUSHIR_ERROR = Process error encountered during MIRT processing

+
+

DUSHIR_ERROR = Process error encountered during HIRT processing

Functional Description:
This routine performs any operations necessary to inform the world
that an error was encountered during HIRT processing. It is invoked
via the HIR_ERROR macro.

Currontl“ the error processing consists of broadcasting a message to

OPAO. The general text of the error message is:
%<devnam> encountered a <type> error in <func> step <n>
Where:
<devnam> is the device name
<type> is one of READ / WRITE /7 RCT FULL
<func> is one of REPLACE / ONLINE :
<n> is a number givin? the failing step in the
replacement algorithm
Inputs:
RO A Baraneter giving the <type>, <func>, and <n> values above
R3 UCB address
Outputs:

RO is destroyed
ALL other registers are preserved.

LT TR TR T P P P T TR TR TR PR TR PR TR PR TR PR PR A PR PR TR A A LR T DA L T

NO VAL AN = OO0 N S N = O O 00 N NS iR = O O 00 NN NS N = OO0 N WS iR — OO

AONLALNLNUINLNIND
MM NN NV W O OO OOMNIMMMMMMMMmMMmMMmMmMMmmm MM mmmmmmmmmmmmmmmmmmmmmm
SNNNNNNNNNNOOOOCONONONONON O VNIV S 85 85 85 85 85 85 3 8 85 WA RN NN LN

SoeReeeeeee e oo S R e e e e e e e e e e e e eeeeseS

WA AAWA WA WA WAAUMTIA A A WTA AT A WA AT WMTIA AR A T AT AT BB AWM A MTATAIA AT AR WAAWIWAWAUIUVILA

DUSHIR_ERROR:
OOFE 8F BB PUSHR  #*“M<R1,R2,R3,R4,R5,R6,R7> : Save some registers.
SE B8 AE 9 MOVAB  -HIRER$K_MSGS12E(SP), SP : Make message space on stack.
29 S ) MOVL SP, R? : Save base of message space.
5 D MOVL RO, R : Copy error parameter.
; Form degico name.
gS g! MoVL R3, RS ; Move UCB address.
1 g 3 MOVL R6, R1 ; Setup buffer address.
1 f MOVB #°A/%/, (R1)+ : Insert percent sign.
0 0 MOVL  #HWIRERSK_DEVNAMSIZ, RO : Setup buffer size.
& 0 sg MNEGL #1, R4 : Setup formation code.
'GF JSB 6*foC$CvT_DEVNAM : Get device name for UCB.
5 6 R | 3 ADDL3 R1, R6, RS ; Init working buffer pointer.
5 06 3 INCL R3 : Adjust for percent sign.
1 : Cogy first fixed segment.
51  0034°'CF 98 § MOVAB™ HIR _ERR_SEG1, R1 : Get string address.
68 1 2 8588 COPY_ASCIC : Copy string.
)

; Insert proper <type> segment.
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AX/VMS Hacro v04=00 Pa

-3EP-1 DRIVER.SRCIDUNIRT . MAR; 1 v
EXTIV  #HIRERSV YVPE. #HIRERSS_TYPE, R7, R2 ; Get type number.
MOVAB HIR_ERR_TYPES, R1 : Get error typz: ’trings base.
MOVZBL RlT RO 3 Go length of this message.
DOL ; roint to next message.
SOBGTR RZ2, 32% + Loop till message located.
8SBB coﬁv CASCIC ; Copy <type> string.

Copy second fixed segment.
AOVAB. HIR ERR R_SEG2,
BSBB COPY_ASCIC

lnscrt"g;ogor <func> soanont.

RR_REPLAC

BBC #HIRERSY ONLINE R7, 458

MOVAB HIR ERR _ONLINE, R1
BSBB  COPY_ASCIC
third tixod (] nent.

ﬁOVAg HIR ERR 3 ’
B8SBB  COPY Ast

Convert two digits of <>
issu HIRERSYV STEP EQ 0
Assune u;nenss STEP EQ 8
MOVZBL
CMPB 396 ao
BLEQ 6
CLRL
EDIV 010 RO, RO, R1
Aoogg #*A70/, RO, (R3)+
ADD #*A707. R1. (R3)+
ROVL

SUBL3
MOVAB s~6PAsucao
JSB s‘locsan0A6CAsr

MOVAB  HIRERSK MSGSIZE(SP),
:g:ﬂ #*m<R1,R2,R3,R4,RS,R6,R7>

Routine to copy ASCIC string to buffer.

RO through RS are altered.

ALl other registers are preserved.

— - ——

; Get string address.
: Copy string.

LA TR TR TR TR TR X1

; Get

Assume REPLACE.
Branch if not ONLINE.
Else, get ONLINE.
Copy <func> string.

; Get string address.
;: Copy string.

and insert them.

Get step number.

Is number to big?
Branch if number to big.
Ouaduord extend number.
Split digits.
Insert tens di?it.
Insert units digit.

Compute nossagc size and broadcast aessag to OPAO:.
R R et

up base message address.
Sctug message size.
PAO UCB address.

; Broadcast message.

Clear message from stack.
Eo?:oro saved registers.
xit.

Inputs:
R1 ASCIC string address
R3 buffer address
Outputs:
R3 updated buffer address (complements of MOV(3)

(3%
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=000 DUSHIR_ERROR = Process error oncoEntorcd g-s P=1 g 88 g gg !DRIV R.S UHIRT.HAR:1 - :3§>.

E% §2§ o

C COPY_ASCIC:

50 21 9A OC 49 HOVZgL (R1)0 ; Get string size.
63 61 0 82 (99 264 MOVC uh) (R3) ; Copy string.

(90 658

C9E 64

C9¢ 6g0

(9E 2651

0C9E 2652 LEND
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Symbol table

' ALLOC_POOL
' ATE_MSCPCODE
ATECOFFSET
| ATEZSSCODE

Bl"..
BUGS _DISKCLASS

' BUILD _RCT_PACKET

CODBSK_2PFKB
CDDBSA-DAPCDRP
CDDBSA “DAP I RP
CDDBSA "PRMCDRP
CODBSA ~PRM]RP
CDDS$B~SUBT YPE
CDDBSB " TYPE
CODBSK “LENGTH
CDDBSL ~CANCLQBL
CDDBSL ~CANCLQFL
CODBSL-CDT
CDDBSL “DAPCDT
CDDBSL “DAPUCB
CDDBSL ~PRMUCB
CODBSL ~SAVED_PC
CODBSW S 1ZE
CORP$B_CARCON
CORPS$8-CD_TYPE
CORPSBEFR
CORPSB ™ IRP_TYPE
CORP$S8 PR]
CORP$SB ~RMOD
CORPSL ~ABCNT
CORPSL “ARB
CORPSL -AST
CORPSL “ASTPRM
CORPSL "BCNT
CORPSL-CDT
CORPSL "D 1 AGBUF
CORPSL ~DUTUF LAGS
CORESLEXTEND
CORPSL_FRS
CORPSL_FR&
CORPSL ~100BL
CDRPSL~10QF L
~10S8
CORPSL_IOST]
CORPSL™;0ST2
CORPSLJNL_SEQNO
CORPSL—LBUFH_AD
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PSW_CHAN
RP$W_DUTUCNTR
PSW_FUNC
RPSW_IRP_SIZE
RPSW_OBCAT

COPY_ASCIC
DEVNAMSIZ

DUSCANCEL FROM _HIRT
DUSDISCONRECT_RIRT
DUSHIR_ERROR

DUSLOCK "HIRT

DUSONL IRE_COMPLETE

DUSREPLACE _LBN

DUSRSTRTQ_RIRT_CDRP

DUSTES }R QAITCNT
S

DUSUNL
CP_MSG_UNIT
R
l
L
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Q
T_H ROA
OCK_HIRT
DUTUSINIT PM
DUTUS INSE ESTARTQ
DUTUSKILL S_THREAD
DUTUSL _CD ISTHEAD
DUTUSPOBST_CORP
DUTUSSEND _MSCP_MSG

TEST CANCEL_CDRP
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' DUHIRT HOST INITIATED REPLACEMENT FOR THE DISK 18

HIRTSL_SUBSTACK
HIRTSL_SVAPTEQ
HIRTSL_SVAPTE1
HIRTSL_SVAPTE
HIRTSL_SVAPTE
HIRTSMTACTIVE
HIRTSM_BUSY
HIRTSM_EMPTYPE
HIRTSM_ERLOGIP
HIRTSM™FE
HIRTSM_MATCH
HIRTSMTRCTFE
HIRTSMTRCTFULL
HIRTSM_RESCAN
HIRTSVCACTIVE
HIRTSV_BUSY
HIRTSV_EMPTYPE
HIRTSVCERLOGIP
MIRTSVCFE
HIRTSV_MATCH
HIRTSVCRCTFE
HlRY‘V JRCTFULL

HIRTSH BO FF1

IRPSL_EXTEND
IRPSLTFQFL
IRPSL_10QBL
IRPSL_IOQFL
IRPSL10SB
IRPSL_IOSTY
IRPSL_I0ST2
IRPSL_JNL_SEQNO
IRPSLMEDTA
IRPSL-OBCNT
RPSL-PID
RPSL_SEGVBN
RPSL-SEQNUM
RPSL_SVAPTE
RPSL-TT_TERM

IRPSQ™NT_PRVMSK
IRPSW™ABENT
IRPSW BCNT
IRPSW BOFF
IRPSW_CHAN
IRPSW_FUNC
IRPSW_OBCNT
IRPSW_SIZE

Lot bmbmdml=lelelelolelelelelelels]

OO0 O0O00OOOOOOOOOOOOO0OO0O0O0OO0O0O0OOOOOOOOOO

-SEP=-1984 :58: AX/VMS Macro V04=00 Page |

' Symbol table -SEP-19g4 88:12:25 !DRIVER.SRCJDUHIRT.HAR;1 . (Sg)
|H1RERSK JRCTFULL s 3 HKRTSU_BOFF§ 48 R
HIRERSK “READ s 1 HIRTSW BOFF 4A R
HIRERSK”™ JREPFAIL = 4 HIRTSW_IOST 8 R
;HlRER‘( WRITE = HIRTSW_IOWORST AR
' HIRERSM™: JONL INE = H]RTSH_PASENO 6 R
HIRERSM™ JREPLACE = HIRTSW_PGOCNTNT 4C R g
HIRERSMH™ STEP - FF H RT‘H_PG1CNTNT 4 R
HIRERSM_TYPE = g B atsu,chcntnr 50 R 3
HIRERSS ™ STEP S HIRTSW_PGSCNTNT 0 52 R 83
HIRERSS™ JYPE = 4 HIRTSW_SECTORNO 0 8 56 R 3
HIRERSV™ ONL INE = HIRTSW STS 00 ER 3
HIRERSV_STEP = 8 HIR_ERR_ONL INE 888 8 g R 4
HIRERSV TYPE = HIR_ERR_REPLACE R 4
HIRTSK_SUBSTKLN z 0 HIRCERRSEGT 00000034 R 04
HIRTSL® _BADRBND 20 ] 03 MR ERR,SEG§ 00000044 R 04
HIRTSL® CDRP R 03 HIR ERR_SEG 0000004F R 04
HIRTSLOLBN 18 R 03 HIRTERRTTYPES 00000000 R 04
HIRTSL LOOPCNT 10 R 03 10CSBROADCAST rRRRRREN X 0%
HIRTSL HATCHRBN SC R 03 IOCSCVT _DEVNAM bbb X 0
HIRTSL_OFFSET 6C R 03 IRP$B_CXRCON 0000003C
HIRTSL™ JOWNUCB 14 R 03 IRP$B" _EFN
HIRTSL® PAGEOPTR & R 03 IRPSB™ PRI
HIRTSL® PAGE1PTR 8 R 03 IRPSB" RMOD
HIRTSL® PAGEZ2PTR CR 03 IRPS$B" _TYPE
HIRTSL™ PAGE3PTR o 03 RPSK™ LENGTH
HIRTSL® _RBN S8 R 03 RPSL™ JABCNT
HIRTSL RCTBLOCK 3 R 03 RPSL" _ARB
HIRTSL® RPLOFL OR 03 [RPSL" JAST
HIRTSL™ _RPLQTP 0004 R 03 RPSL” JASTPRM
HIRTSL™ SAVDCDRP 1ICR 03 RPSL” BCNT
HIRTSL™ STARTBLK ?‘ R 03 RPSL CDT
HIRTSL™ STKPTR OR 03 RPSL DIAGBUF

74 R 03

4 R 03

8 R 03

CR 03

40 R 03
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DUHIRT
 Symbol table

‘lRPsH STS

| MAP_PRGE

| MMGSGL _SPTBASE
MSCPSB BUFFER
MSCPSB_FLAGS
MSCPS$B_OPCODE
MSCPSK_OP_READ
MSCPSK_OP_REPLC
MSCPSK_OP_WRITE
MSCPSK_ST_DATA
MSCPSK_ST_SUCC
MSCPSK ST WRTPR
MSCPSL_BYTE _CNT
MSCPSL_CMD_REF
MSCPSL_FRST_BAD
MSCPSL_LBN
MSCPSL _RBN
MSCPSM_MD_COMP
MSCPSM_MD_ERROR
MSCPSM_MD “EXPRS
MSCPSM_MD “PRIMR
MSCPSM_MD_SECOR
MSCPSM_MDSEREC
MSCPSM ST MASK
MSCPSS_STMASK
MSCPSV_EF “BBLKR
MSCPSV_EF _ERLOG
MSCPSV ST MASK
MSCPSW_MODIF JER
SECPSU STATUS

OPASUCBO
PDTSL_ALLOCMSG
PDTSL_DEALLOMSG
PDTSL_MAPIRP
PDTSL _RCHMSGBUF
PDTSL _UNMAP
RCTSL_BAD_RBN
RCTSLOLBN™
RCTSL_RBN
acrsa “ALLOCATED
RCTSM™BR
RCYSMTFE
RCTSM_NONPR | ME
RCTSM™RP1
RCTSMTRP2
RCTSMTUNUSABLE
RCTSS_LBN
RCTSVCALLOCATED
RCTSV_BR
RCTSVCFE
RCTSV. Lau
RCTSVONUL
RCTSV. apl
RCTSV_RP2
RCTSW FLAGS
ROSL_CDRP

1
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' DUHIRT HOST INITIATED REPLACEMENT FOR THE DISK 18
' Psect synopsis

|

SEP=19 |
SEP-19 |

bocaccs cccccscscass$

Psect synopsis !

...... Y e ek

o=

!PSGCY name Allocation PSECT No. Attributes
. ABS ., 0000000 { 0.) 0 ( 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 888 01F ( 504.) 1 C 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
$38115_DRIVER C9s ( 3230.) 0; ( ;.) NOPIC  USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG
$$8$300_HIRT 0000 Og ( 136.) 03 ( .) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG }
$$$301_HIR_ERRORS 00000056 ( 86.) 04 ( &.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG i
{oscsssscsrscsses - =
i Performance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 7 80: 0:00.07 0:00:00.33
Command processing 139 0:00:00.44 0:00:0;.55
Pass 1 7264 88: 0: g.O? 0:01:13.75
Symbol table sort 0 :00:03.1 0:00:09.39
Pass 2 407 00:00:05.60 0:00:41.25
Symbol table output 1 00:00:80. 0:00:00.47
Psect synopsis output 0 00:00:00. 0:00:00.03
Cross-reference output 0 00:00:00.00 00:00:00.00 |
Assembler run totals 1310 00:00:31.58 00:02:07.79

th’ working sog 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, producing929 object records in Pass 2.

61 pages of virtual memory were used to define macros.
b - EEoEn S e e oD ® e o 4
! Macro Library statistics i
e s crrcrc s s e e o=
Macro libriry name Macros defined
_$25580UA28: [DRIVER.0BJIDUTULIB.MLB;1 8 |
_$2558DUA28:[SYS.0BJ]LIB.MLB; 1 N |
$2558DUA2B: [SYSLIBISTARLET . MLB; 2 9
TOTALS <all Llibraries) 48

3143 GETS were required to define 48 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:DUHIRT/0BJ=0BJS :DUHIRT MSRCS:DUHIRT/UPDATE=(ENHS:DUHIRT)+EXECMLS/LIB+LIBS:DUTULIB/LIB
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