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

*
*
*
*
-
THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE +
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER +
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY +
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY +
TRANSFERRED . .
L
THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
|
*
*
]
o
]
*
.

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMEN
CORPORATION.

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

LI TEATE A TATETIE PATE A TE P TE A PR DA TR TR TR T

LA I B I I I I I N R RN

AR R AR RRd Rt R0 R R R R R 0t RS R 00 R0 RRd0RRRRR0R 0RR0R0RR0d0R20)

FACILITY: Executive, system services and fork level code

ABSTRACT:
This module contains routines used to implement distributed
lock manager functions.

ENVIRONMENT: Kernel mode, fork level, loadable code

QOO0 O0O0O0O0O0O0OO0O0O0COOO0O0O0OOOO0O0OOO0O0O0ODOOO0O0O0O0O

AUTHOR: Steve Beckhardt, CREATION DATE: 11-0ct-1982
MODIFIED BY:

v04-001 SRBO144 Steve Beckhardt 6-Sep-1984
Fixed race condition in conversion code that could
ultimately clobber value blocks. Also fixed bug in
CVIRETRY _PROC code for locks in RETRY state that are
ultimately not queued.

v03-023 SRB0O140 Steve Beckhardt 2-Aug-1984
Change SRB0136 was incomplete. Fixed one more place
to bugcheck this system rather than returning an error.

v03-022 SRBO136 Stov’ Beckhardt 9-Ju¥-1984
Changed handling of insufficient rzs?urces during failover
to bugcheck the system with insuffic

OO0 O0O0O0O0O0O0OO0O0O0O0O0OOOOCOOOO0OOOOO0O0OOO0OOOOO
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+
+
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v03-021 SRBO134 Steve ?cckhar?t 26=Jun=-1984
Simplified message build routine for rebuild Lock message
to not handle transient SCS states (RSPxxx). This is
8 result of a corresponding change in the rebuild code
to put all those lLocks into RETRY state.

v03-020 SRBO132 Steve Beckhardt 25-May=-1984
Fixed bug where cleanup path from building an LKB error

didn't decrement parent's sub-RSB reference count.
v03-019 SRB0120 Steve Beckhardt 20=Apr=1984
Fixed race conditions in LCKSRCV_RMVDIR code.
Fixed bug where locks in SCS states were rebuilt incorrectly.
v03-018 SRB0119 Steve Beckhardt 2=Apr-1984
Added support for waiting for pool. Fixed several bugs.
v03-017 SRBO117 Steve Beckhardt 19-Mar-1984
Added support for distributed deadlock detection.
v03-016 SRBO115 Steve Beckhardt 23-Feb=-1984

Added support for maintaining deadlock priority field in
master-copy locks. Fixed bug in conversion code.

v03-015 SRBO110 Steve Beckhardt 27=-Jan=-1984
Added checking of MEMSEQ of incoming REBLDLOCK messages.
Added checking of rebuild state in message dispatching.

v03-014 SRB0108 Steve Beckhardt 11=-Jan=-1984
Added support for new failin/out design with hashed root
directory. Added support for sending HASHVAL in lock
messages. Added support for maintaining EPID in locks.
Changed PMS counters.

v03-013 SRBO106 Steve Beckhardt 6-Dec-1983
Changed LKBSL_REFCNT,RSBSL_REFCNT, and RSBSL_BLKASTCNT
to word fields.

OO0 O0O0O0O0O0OVO0OO0OOOVOOOO0O0O0O00O
(=l=lelelelalalalalalelalalalelelalalalalalelalalalalelalalalelelalelalelate o

OCOO0O0COOCOO0O0O0O0O0O0O0O0OOO0OO0OO0OCOCOOCOOOOOOOO0OOOOOO

(=lodmi=lolelelelelel=l=l={=

Added support for extending the lock id. table. Added
support for multi-node failover. Added PMS counters.

b e e e it O OO OO OO OO0V VOV VOV OVOVV VOO0 NN NNNNNNIANO OO OO OO ONONON VN
SNV =2 OO0 N N8 LN = O O 00 NO N SN AN =2 OO 00 NON NV ES N = O O 00 NG W 8 AN = OO 00 NION NV S L) — OO0 00
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v03-012 SRBO104 Steve Beckhardt 17-0ct-1983
Fixed bug in LCKSSND_BLKING.
1 v03-011 SRB0100 Steve Beckhardt 18-Jul-1983
1 Fixed PMS counters. Fixed handling of rocoivin? a loc
} granted message to handle canceled locks with blocking ASTs.
1 v03-010 SRBO097 Steve Beckhardt 23-Jun=-1983
1 Added support for RECOVER bit. Made several changes
1 to support multi-node failover. Added support for
} converting new locks to be system owned.
1 v03-009 SRB0093 Steve Beckhardt 31-May-1983
} Simplified use of LKB state codes.
} v03-008 SRB0090 Steve Beckhardt 18-May-1983
' 1
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115 ; Fixed bug involving system owned locks. Added support
}}? : for starfing rcquogts,during fa?lovcr. =
113 ; v03-007 sne?oas Steve Beckhardt 20-Apr-1983
119 ; Finished adding support for INVVALBLK and CANCEL flags.
120 ; Rewrote conversion code to send messages without RSPIDs
} 1 : in some cases.
1 i ; v03-006 SRBOO77 Steve Beckhardt 14-Apr-1983
} g : Removed use of LKBSM_PRCCPY bit.
1 9 E v03-005 SRBOO73 Steve Beckhardt 29-Mar-1983
1 : Changed references to CSB to CSID in LKB and RSB.
80§ } 8 : Started adding support for SDEQ flags INVVALBLK and CANCEL.
08 130 : v03-004 SRB0069 Steve Beckhardt 7=-Mar-1983
0000 131 ; Changed HALT instructions to BUG_CHECKs. Changed handling
0000 1 ; 3 of value blocks on conversions to return value block on
880 } ¢ : conversions to same Lock mode.
oog 135 : v03-003 SRB0063 Steve Beckhardt 21-Jan-1983
888 } 9 : Made a number of bug fixes.
0000 138 : v03-002 SRB0062 Steve Beckhardt 11-Jan=-1983
0000 139 ; Changed BSBW to JSB.
0000 140 ;
0000 141 ;
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v04-001 DECLARATIONS 9 2-55?-1836 ?9:4?:42 SYSLOA.SREJDSTRLOCK.HAI:2 - (3)
}23 ; .SBTTL DECLARATIONS
14? : INCLUDE FILES:
149;
1
143 : MACROS:
18 ¢
1 i $SACBDEF ; ACB offsets
1 SCADEF : Conditional assembly switches
154 S$SCORPDEF : CDRP offsets
155 SCLSMSGDEF : Cluster message offsets
00 1 9 $CLUBDEF : CLUB offsets
8 15 $SCSBDEF : CSB offsets
1?8 SOYNDEF ; Data structure names
1 $FKBDEF ; Fork block offsets
160 $IPLDEF : IPL definitions
161 SLCKDEF : LCK definitions
0 16; SLKBDEF : LKB offsets
80 16 $SPCBDEF : PCB offsets
08 164 $PRIDEF : Priority definitions
00 165 $PSLDEF : PSL definitions
8888 169 $RSBDEF : RSB offsets
16 $RSNDEF : Resource numbers
00818
008 1?0 : EQUATED SYMBOLS:
000 171 ;
000 17;
000 174
§ooo 175 : OWN STORAGE:
0000 173 °
000008§ };3 PSECT $%$%020
§80 } ? :tttttittttii"'t"tttttitttt!Itttt!ittt'ttit'ttt'ttl't.tt't!t'ti!""tt
88§§ } g : NOTE: The following assumption is in effect for this entire module.
8880 } g Etttttittttttttttttttittttttttlttt'tt'tttlt'lttttttt'tt!!ttt'tt.tt'tttitt
0000 186 ASSUME IPLS_SYNCH EQ IPLS$_SCS
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SBTTL LCKSDISPATCH = Dispatch incoming lock message

V34-B01 it

50 64 A3
00AC CO
50 ocC Ai
]
2A
50 00000000'%;

14e
: FUNCTIONAL DESCRIPTION:

This routino dispatches incoming lock manager messages tc

the a propr ate routine. It also verifies that inconing messages
aro stamped with a nonbcrship scquonco number that is the sano as
the currons one on this s‘ston. f not, the messages are either
returned with a LKBSK_RETRY response (RSPID messages) or are ignored
(non=RSPID messages).

CALLING SEQUENCE:
JSB LCKSDISPATCH (called from connection manager received
message routine)
IPL is at IPLS_SYNCH
INPUT PARAMETERS:
Rg Address of message
Address of CSB
Address of P
Address of CDRP (if this message needs a response)
OUTPUT PARAMETERS:
None
SIDE EFFECTS:

RO - RS destroyed

AIATE TR TR TE PR TR PR PR PR PR PR TR PR PR PR PR R TR PR TR T T T TN TS T T T

LCKSDISPATCH::

MOVL  CSBSL CLUB(R3),RO
SUBW3  CLUBS@ MEMSEQ(RO),=-
g kunscso MEMSEQ(R2S ,RO

; Get address of CLUB
; Compare sequence numbers

oo
WO

3 Hossaao is old, 1gnoro or retry

NNNNNNNOOCONONONON OO O O\ WIVAWVAWIWAVIVAWALSS 85 85 85 8 8 85 8~ 8% 55 L N N N LA AN N NN RONONININOND

OSSN = OO 00 NOM N S AN = O O 00 N O N S LN — O O 00 N O N1 85 i) = © 0 00 N O VS LN = OO G0 N IS LNV — O

19 1
14 1 BGTR 20% ; MEMSEQ must be in error!
?s } gsggBL 28&CKSGB_REBLD_STATE.RO 3 Arc we in any phase of failover?
} olsmcu< CLSMSGSB_ FUNC(R2S . rvpe=s PREF IX=LKMSGSK_,
1 <NEWLOCK ,LCKSRCV_LOCKREQ>,~ : New lock request
1 <GRANTED ,LCKSRCV GRANTED>, - : Lock granted message
1 <DEQ,LCK$RCY DEQS, - 3 Doquouo request
1 <RMVOIR,LCKSRCV_RAVDIR> ,= : Remove directory entry
1 <BLKING,LCKSRCV™BLKING> ,~ : Lock blocking message
1 <CVTLCKM,LCKSRCY_ CVTHSG> - : Convert lock l.!!l?!
1 <CV1LtKR.LCKSRC “CVTREQ : Conxort lock req. (needs RSP)
1 <TSRAST,LCKSR YlnesrAné RAST>,= me stamp request
1 <sncuoth.Ecx ntv SRCHDLCR>,= §o.rch for deadlock
1 <DLCKFND,LCKS gv BLCKFND>, = : Deadlock found
} <REDO SRfH.L RCV_REDO_ sﬁcn> = ; Redo deadlock search
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BUG_CHECK LOCKMGRERR,FATAL ; Illegal function code
BUG_CHECK LOCKMGRERR,FATAL : MEMSEQ error

; We are in the middle of a membership state change. Dispatch
: on phase of state change.

DISPATCH< RO,TYPE=B,~
< 535‘>'-
<§.LSS>,-
>
BUG_CHECK LOCKMGRERR,FATAL : Unrecognized state or
: no uossagcs allowed in
: this state
DISPATCH< CLSMSGSB_FUNC(R2) ,TYPE=B,PREF IX=LKMSGSK_,~

;REBLDLOCK.LCKSRCV_LOCKREO>,- : Rebuild lock (failover)

BUG_CHECK LOCKMGRERR,FATAL ; Illegal function code

DISPATCH< CLSMSGSB_FUNC(R2) ,TYPE=B,PREF IX=LKMSGSK_,~-
<GRANTED ,LCKSRCV_GRANTED>,~ : Lock grantﬁd message
;BLKING.LCKSRCV_BLKING).- : Lock blocking message

BUG_CHECK LOCKMGRERR,FATAL ; Illegal function code

; Message should either be 1anorod or returned with LKBSK_RETRY
; response (the Latter if a RSPID is provided).

TSTL sssHSGSL_RSPID(RZ) ; Is there a RSPID?
BNEQ $ ; Yes
BRW CNXSDEALL _MSG_BUF _CSB ; No, deallocate message bfr and return

; Send back LKBSK_RETRY response.

MOVL CSBSL_CSID(R3) ,R3 ; Get CSID

BSBW CNXSIRIT_CDRP : Initialize CDRP

MOVB #LKBSK_RFTRY, - ; Store retry response
CORPSL “VAL2+é(RS)

MOVAB W*BLD_RSPMSG,- ; Store address of message build routine
CORPSC_MSGBLD (RS)

BSBY CNXS&END_HSG,RESP ; Send message response

MOVL RS.R ; Address of goap

JMP G*EXESDEANONPAGED ; Deallocate it and return

7
(4)
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.SBTTL LCKSSND_CVTREQ - Send a conversion request to remote system

VO4-501" LK

<C
—er

v
FUNCTIONAL DESCRIPTION:

This routine handles conversion requests that must be forwarded
:o‘gz: master system for this lock. This system is the process
y .

CALLING SEQUENCE:

JMP LCKSSND_CVTREQ (This routine does not return to its
caller. Rather, it jumps to an
appropriate destination.)

IPL must be at IPLS_SYNCH

INPUT PARAMETERS:

L L L N N N NN

£ N =2 OO 00 NN W8S N = O O 00 N0 N SN = © O 00 NON N S N = OO O ~NOM N S LN - OO

R1 Requested Lock mode
CSID of destination system
R6 Address of LKB
R? Old status from LKB
R8 Address of RSB
R9 Flags
R11 Current granted mode
OUTPUT PARAMETERS:
RO Completion code (on some exit paths)

SIDE EFFECTS:

The process will go into MWAIT until the response from the remote
system arrives.
R1 = RS destroyed

AL AL AL A LRI AT AT AT EATE AR TR PA AR PR TR PR A TAPRA PR PR PE PR T PR PR TR PR TR PR TN T
)
(V]

(elelelelalelelalal

- et d il e e lelelelelelelelelelelelelelelelelclclelclelele el T L

- =leleleleleleleleleleclelalealelcleleclelelc e lalelealele B0
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.ENABL LSB
LCKSSND_CVTREQ::
00000002 0091 .IF NE CAS_MEASURE
00000000°'GF D& 0091 INCL G*PASSGL_ENQCVT_OUT
::g; .ENDC :
54 00000000°'GF DO 0097 MOVL G*SCHSGL _CURPCB,R4 ; Get our PCB address
& A6 21 D09 75 MOVB R1.LKBSB ROHODE(R?) : Store requested mode
33 FF58 CF4B 1 E '02 ; 8BS R1,LCKSCYTRSP_TBLLR111,208 ; Branch if response needed
U
DOA 7 : No r’sgonso needed. Allocate CDRP, store value block (if
:3 70 ; specified), and send message.
0'28 1 ASSUME LCKSV_VALBLK EQ O
UU
FFS4* 38 DOA9 i BSBW CN!SAELOC_CDRP s Alloc. a CDRP and convert CSID to CSB
30 gg E DOAC 4 BLBC RO, : No CDRPs or CSID error
A E9 OO0AF 5 BLBC R9,108 : No value block
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A 70 MOova RSBSQ _VALBLK(RS),- ; Copy value block 1
i A B; g CORPSC VAL (RS) - |
A 70 8 3 MovQ RSBSQ VALBkK*g(RB).' !
40 A BA CORPSC VA% (RS)
60 A4 DO B(C ? 108: MOVL Pcatk PID(RG) ,~ ; Store PID in CDRP
48 AS BF %9 CORPSC_VALB(RS)
36 A 80 €1 9§ MOVW LKBtg RQMODE (R6) , = ; Store req. and granted mode in CDRP
5C A 6 3¢ CORPSC_VAL9(RS)
50 D4 Cg 94 CLRL RO ; Initialize blocking AST flag
20 A6 D C 95 TSTL %KBSL_BLKASTADR(R6) ; Test for a blocking AST address
1 (B 99 BEQL 5% : No blocking AST
g ¢D 9 INCL Rg : Set blocking AST flaf
SE AS CF 390 15%: MOVB R .CBRPtL_VAL902(RS) ; Store blocking AST flag
50 6 D3 99 MOVL R6,.R : Move address of LKB
W : Send message
00DC 0D 400 BSB SENDCVTMSG Send
0084 1 gc 2 1 BRW CGRNTD_PROC : Join granted code
BE 2 g 208: : Send a message and wait for response.
FF;\' 30 DC 405 BSBW CNXSALLOC_WARMCDRP : Alloc. a CDRP with RSPID and cvt CSID
52 50 E9 OQODF 409 25%: BLBC RO,60% : No CDRPs or CSID error
2 §6 D0 OES 40 MOVL R6,RO : Move address of LKB
48 A 4 go 0E 488 MOVL R&,CORPSL _VALB(RS) : Store PCB address in CDRP
W NDCV : Send convert request
00F& 0 O0E9 409 BSB SENDCVTREQ Send
5S¢ 4B AS DO 88;8 2}? MOVL CORPSL _VALB(RS) ,R4 ; Restore address of P(B
80F 41§ CVT_SCS_WAIT:
50 00 00 8; 2}‘ MOVL #RSNS_SCS,RO ; Go into MWAIT for resource RSN$_SCS
OF 415 CVT_WAIT:
OF 41; b ; Put the process into MWAIT until the response arrives or the
8F 41 ; resource becomes available. Resource number is in RO.
F 418 : PCB address is in Ré4. {f this is a system owned lock,
8F 419 : then the progcss's PID is temporarily stored in
F 420 ; the LKB. This serves two purposes. First, it allows the process
00F 421 ; to be made executable when the response arrives and secondly, it
00F 4 i : prevents an; other processes from manipulating this Llock
OF 4 ; (VERIFYLOCKID will fail) while we wait for the response.
8F 424 : Note that the only two conversions that require a response message
F 425 3 ‘ot will allow a system Lock are a CR to CR conversion or a NL to
OF 4 ? : NL conversion and that these are alua;s synchronously grantahlo.
08; : : This also occurs if we go into MWAIT for non-paged pool.
80 AL DO F & 3 MOVL PCBSL_PID(R4) ,~- : Make sure PID is stored in case lock
CA Fg 4 ? LKBSL_PID(R6) : is system owned
1 78 F 4 ASHL #PSLSY_IPL,- ; Create a PSL on stack with IPL
7 0 FA & ; #1PLS _KSTDEL,=(SP) : set to ASTDEL
00000000°'GF 16 1F 2 ? JSB G*SCHSRWAIT : Wait
1 435 : Upon reawakening the LKBSB_STATE field tells us what action
} 2 ? : to perform. But we first must determine if we are stalling requests.
1 4 s SETIPL #IPLS _SYNCH : Raise IPL
00000000°'GF 95 01 4 TSTB E‘kCKSGB-SIALLREOS : Are we stalling?
18 1% 108 6&? BNEQ 0 : Yes
03 59 06 E 100 441 30%: BBC #LCKSV_CVTSYS,R9,338 : Branch if not system owned
0C A6 D& 0111 442 CLRL LKBSL_PID(R6) : Clear PID of system owned lock
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338: DlSPATCH< LKBSB_STATE(R6),TYPE=B,PREFIX=LKBSK_,~

<RSPGRANTD,CGRNTD_PROC>,~
E VTQED™ _PROC>,~
NOTQD PR C).
SCS QAIT>,-
TRY_PR oc>.-

Granted

Queued

Not queued
Spurious wakeup
Retry

A

b

w

O

D

o

c

mm
T TS RN ST AN

BUG_CHECK LOCKMGRERR,FATAL ; Invalid lock state
40$: ; We are stalling some or all lock requests. See which ones.

BLSS

508 ALl requests aro being stalled
BBC #LKBSV_PROTECT, -

Onl rotected ocks are being stalled
LKBSW_ STATUS(R6) , 308 srazcg it this is not a protcgtod lock
508:  MOVL  #RSNS"CLUSTRAN,RO Resource to wait for

BREB CVT_WKIT : Go into MWAIT for nsns _CLUSTRAN

608: ; Either no memory or CSID to CSB conversion failed with
: SS$_NOSUCHNODE. Note that if we wait, system owned lLocks
: must have a non-zero PID.

CMPW RO, #SSS_INSFMEM ; Is it insuff. memory?

BNEQ 70§ : No

MOVB #LKBSK _RETRY : Store lock state
LKBSB_S STATE (R6)

MOVL #RSNS NPDYNMEM, RO : Resource to wait for

ERB CVT_WAIT ; Go into MWAIT for asns _NPDYNMEM

708: BUG_CHECK LOCKMGRERR,FATAL; CSID conversion error
.DSABL LSB
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Process level routines for handling remote conversion requests

LR TR TR PR T

S AAAAR AR RARRdRdR R iRl iRt Rt i i iRttt it lid)

CVTRETRV PROC:
; Retry this conversion due to the destination being ronovod
: from the cluster or we were unable to allocate a LDRP

MOVZBL LKB$SB_RQMODE (R6) ,R
MOVL ags LoCSID 3

(
MOovB lLK%SK GRAN
LKBSB STAIE

T

: Get requested lock mode

; Got CSID of destination system
; Resend to destination

s Store correct lock state

51 & A6
53 gB A8
1

JMP G*LCKSLOCA
108: BRW LCKSSND_CVTR

CGRNTD_ PROC
; Conversion request was granted

B8BC #LKBSV_BLKASTQED,~- : Branch if a blocking AST

: Do it locally

W= V=200

-y OMNO»

R
8),

A6 e
00000038'§F cvT
FF3 EQ
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vV -581 LCKSSND_CVTREQ - Send lgconvors?on reque 2-SEP-19 & ?9:42:43 ¥SYSLOA.SRCJDSTRLOCK.HAR:Z . (5) |
0D 2A A 1 0 LKBSW _STATUS(Ré6) ,208 ; should not be quo?cd %
0 A8 01 1 BISW ILKgSI DBLKAST = ; Set deliver blocking AST status
2A A 1 i LKBSW_STATUS (R)
1 88 0169 BISB lLK&SI PKAST, - ; Set piggyback kernel AST bit
A 168 4 LKB$SB_RMOD (Ré)
:§ D0 }90 b MOVL t:%%t_:k%?gg?bn(k6).- ; Store address of blocking AST routine
50 A F 172 ? 208: REMQUE LKBSL_SQFL(R6) ,RO : Remove lock from RSB's granted queue
4 A6 90 173 g MOV anss,nun005(n§).- : Set granted mode
5 A6 17 LKBSB _GRMODE (Ré)
00' 00 0178 10 MOVL S*#SSS_NORMAL , - ; Set status for lock status block !
53 A 17D 211 LKBSL_CKST1(R8) |
A Dg 17F 1§ TSTL kKESL_BLKAStADR(R6) ; Blocking AST specified?
0 1 1 2 5 BEQL 0 : No
ks AB B6 O1 214 INCW RSBSW _BLKASTCNT(R8) : Yes, adjust count
00000000 GF 1; 0187 515 408:  JSB G*LCKSGRANT REM : Finish granting the lock
00000000°'GF 1 0}9 }? JMP GALCKSCVT_GRANTED ; Return value block and exit
§19 18 CVTQED_PROC:
0}8 510 ; Conversion was queued
50 38 A6 OF 0193 521 REMQUE LKBSL_SQFL(R6),RO ; Remove lock from granted queue
00000000 GF 19 0197 5 ; JSB G LCKSQUEUECVT : Queue it to conversion queue
00000000°'GF 1 0}20 g ? JMP G*LCKSQUEVED_EXIT
81A§ §25 CNOTQD_PROC:
81A 526 ; Conversion was not queued. However, we have to handle the case
01:3 g g : where we receive a blocking AST message before we get here.
03 E1 01A3 529 BBC #LKBSV_BLKASTQED,~- : Branch if we didn't get a blocking AST
03 2A Ag 01AS 530 LKBSW STATUS(R6) ,60%
¥ 0 A8 01A8 531 BISW #LKBSA_DBLKAST ,R? ; Set deliver BLKAST bit in old status
01 90 01A8 SS; 60$: MOVB #LKBSK_GRANTED, - ; Store correct lock state
36 A6 01AD sg LKBSB_STATE (Ré)
00000000°'GF 17 O1AF 534 JMP G*LCKSCVTNOTQED




|

1
d Lock Manager Loadab?o Code 16-SEP-1984 ?953 134 VYAX/VMS Macro V04-00 Page

nd convert request to rem 6-SEP-1984 63:42 L[SYSLOA.SRCIDSTRLOCK.MAR;2
.SBTTL SENDCVTREQ = Send convert request to remote system

Lad
1o

OOV N NN NN NNNNNOOOONOO OOV NN S S S S D S SN »n

e

or
—~—
oo

|

wi
m

20
O -
gl ]
oC

149
: FUNCTIONAL DESCRIPTION:

This routine takes care of building and sending the convert lock
request. It also handles the fork level processing of the response.
We are the process system; the remote system is the master system.
SENDCVTREG is called to send a convert request that requires a
response. SENDCVTMSG is called to send a message that doesn't
require a response.

CALLING SEQUENCE:

BSBW SENDCVTREQ

BSBW SENDCVTMSG

IPL must be at SCS fork IPL (8)

This routine ogerates as a fork process so it may return
to its caller before completing.

INPUT PARAMETERS:

RO LKB address
R3 (SB address of destination system
RS CDRP address
OUTPUT PARAMETERS:
NONE

SIDE EFFECTS:
RO - R4 destroyed

LR LR LA TR R LR LR T P P P P P P P P PR P PR P P PR PR PR TR R T T
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.ENABL LSB
SENDCVTMSG:
5S¢ A DO MOVL LKBSL _REMLKID(RO),~ : Store master lockid in CDRP
i( AS CORPSC_VAL1(RS)
0 AO DO MOVL LkBSL _CKID(RO),- ; Store process lockid in CDRP
sg AS CDRPSC VAL2(RS)S
i A B0 MOVW LKBSW FLAG%(RO) - ; Store flags in CDRP
6 A CORPSC VAL +§<n$>
51 64 A DO MOVL cSBSL_CLUB(R3) ,R1 ; Get address of CLUB
00AC C1 BO MOVW CLUBSQ_MEM EQ(R1) ,~- : Store membership seq. number
g& AS CORPSL _VAL3(RS)
0289'CF  9E MOVAB  W*BLD _CVTMSG,- ; Store address of message build routine
4C AS CORPSC MSGBLD (RS)
FEi9' 30 BSBW CNX&&EHD_HSG_CSB : Send the nessaao
50 5 09 MOVL RS.R : Address of CDR
00000000°'GF 1 JMP G*E XESDEANONPAGED : Deallocate it
SENDCVTREQ:
ic AS Sg 08 MOVL RO,CDRPSL _VAL1(RS) : Store LKB address
1 64 A3 D MOVL  CSBSL_CLUB(R3),R1 : Get address of CLUB
00AC C1 B0 MOVW CLUBSU_HEHSEn(ﬁl).- ; Store membership seq. number
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Lock Manager Loadabin Code 12-SEP-1934 ?9:3;:36 AX/VMS Mac
end convert request to rem 145:42 SR

.
-SEP=19 CIDSTRLOCK.MAR; 2

CORPSL_VAL3(RS)

4 4 SYSLOA.

MOVAB  W*"BLD _CVTMSGR,=- ; Store address of message build
CORPSC_MSGBLD (RS) : routine

MOVB FLKBSK_SCSWAIT - : Store lock state
LKBSB_STATE (ROS

BSBW CNXSSEND_MSG_CSB ; Send the message

BLBC RO,CVT_RETRY ; Dest. system is no longer in cluster

We are resumed here when the response message arrives.
Registers contain:

R Address of message buffer

R CSB address

R& Address of PDT

o V04-00 Page }

Address of CDRP
and retry request if we did

LR TR TR T R R

in LKB and then dispatch on it.

RS
First validate membership sequence number. l.e. ignore response
a membership state change while
this message was in transit. Otherwise store response code

; Compare sequence numbers

; No match = change state to RETRY

: Make sure LKB is in SCSWAIT state

Retry request

Queued

E Granted
E Not queued

; Invalid lock state
; LKB not in SCSWAIT state

MOVL CSBSL_CLUB(R3) RO ; Get address of CLUB
CMPW CLUBSQ MEMSEQ(RO) ,=-
EKHSGSQ_HEHSEO(st
BEQL 0% ; They match
MOVB #LKBSK RETRY,=-
— LKMSGSB_STATE (R2)
" MOVL  CDRPSL_VAL1(RS),RO ; RO = LKB address

CMPB LkBSB _STATE(RO),~
leBSK_SCSUAIT

BNEQ 30% : It's not

MOVB LKMSGSB STATE(R2) ,~- ; Store state
LkB$B_STATE(RO)

DISPATCH< LKBSB_STATE(RO) ,TYPE=B,PREF IX=LKBSK_,~
<RETRY,DEALL _WARMCDRP>,~-
<RSPGRANTD.CGRNID_FORK>.'
<RSPQUEUED,CVTQED_FORK>,~
;RSPNOTOED.CNOTGD_FORK>.'

BUG_CHECK LOCKMGRERR,FATAL

308 : BUG_CHECK LOCKMGRERR,FATAL
CVT_RETRY

; Remote system is being removed from cluster

MOVL CDRPSL_VAL1(R5) ,Ré ; Get LKB address

MOVB #LKBSK "RETRY,~ : Store retry state
LKBSS_SIATE(ﬁA)

MOVL RS.R ; Address of CDRP

JSB G*E XESDEANONPAGED : Deallocate CDRP

BRW WAKE _PROCESS : Wake process

CNOTQD_FORK:
CGRNTD FORK :
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& 650 ; Conversion requos% was granted or not queued, Store returned
& 651 ; value block only if it's sequence number is Later than the
28 6 g ; one in the RSB. Then set BLKASTQED bit in LKB if necessary.
51 0 AQ Dg 4D 254 MOVL LKBSL _RSB(RO) ,R1 ; Get RSB address
€ T 37 . 859 SUBLS RSBSL VALSEQNUM(R1),- ; Compare sequence numbers
54 30 A2 4 629 kKHSG’L_VALSEONUH(RZ).RG
It 13 I @ BLEQ 0% ; We already have a newer one
DA2 7D 9 658 Mova LKMSGSQ VALBLK(R2) ,- ; Store value block
8 Al N RSBSQ_VALBLK(R1)
8 A2 70 SE 660 MOva LKMSGSQ_VALBLK+B(R2),~
8 Al 2; 661 RSBSQ _VALBLK+8(R1)
A2 DO 66§ MOVL LKMSGSL _VALSEQNUM(R2) ,- ; Store sequence number
C Al 68 66 RSBSL_VALSEQNUM(R1)
02 AA 6 664 BICW #RSBSA_VALINVLD,- ; Clear value block invalid flag
0F A1 6A 665 RSBSW _STATUS(R1)
01 E1 6C 669 BBC #RSBSV_VALINVLD,- : and conditionally set it
04 1A Ag 6E 66 LKMSGS® RSBSTATUS (R2),408
0 A8 71 663 BISW #RSBSM_VALINVLD,~
0F A1 0 ;g 290 RSBSW_STATUS(R1)
03 E1 0275 671 40%: BBC #LKBSV _BLKASTQED,~ : Branch if a blocking AST wasn't queued
04 18 A2 0277 67§ LKMSGS@ LKBSTATUS (R2),508
08 A8 027A 67 BISW #LKBSM BLKASTQED,~- ; Set BLKASTQED in LKB
2A AO 027C 674 LKBSW_STATUS (RO)
045¢C ¥ 8 7% 2;5 508%: BRW DEALL _WARMCDRP ; Deallocate CDRP etc. and wake process
0 31 67? CVTQED_FORK:
8;3} g;g ; Conversion request was qQueued
30 A2 BO 0281 680 MOVW LKMSGSW_RQSEQNM(R2) ,~ ; Store request sequence number
10 AO ogaa 681 LKBSW_RUSEQNM(RO)
0454 ¥ 8 gg 28§ BRW DEALL_WARMCDRP ; Deallocate CDRP etc. and wake process
0589 634 .DSABL LSB
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; Build convert message action routines

MAALAAAAALAALAAAAARARRARARA AR Rl iRl iRttt R ittt illlld )

Action routine to build the actual convert lock request message
Inputs are:
R Address of message buffer
F Address of CDRP
NOTE: CORPSL_VAL contains a PID for BLD_CVTMSG and a P(CB
address for B%D-CVTHSGR. This is because the P(B address
must be revalidated for the former case as the process
can get deleted before the message build routine is called.
ALl registers except RO and R1 must be preserved

BLD_CVTMSG:
: This entry point is for conversions that don't require a response

ASSUME CLSMSGSB_FUNC EQ CLSMSGSB FACILITY+1
ASSUME LKMSGSL_PRCLKID EQ LKMSGSLC MSTLKID+4
ASSUME LKMSGSL_DLCKPRI_CVT EQ LKMSGSL_EPIDCVT+4

MOVW #LKMSGSK _CVTLCKMas- : Store function and facility codes
' CLSMSGSR_FAC_LCK,CLSMSGSB FACILITY(R2)

PR TR TR R DR TR PR R T

08 A2 0602 8F BN
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2C AS 7D MovaQ CORPSL_VAL1(RS) ,- ; Store master and process lockids
10 A2 LKMSGSC HSTLK%D(RZ) ; in message
& AS B0 MOVW CORPSL_UAL3(RS) ,= ; Store memseq in message
C A LKMSGS@_MEMSEQ(R2)
6 A 80 MOVW CORPSL_UAL3+2(RS) .- ; Store flags in message
18 A2 LKMSGS@ _FLAGS (R2)
ASSUME LCKSV _VALBLK EQ 0
OA 18 A B BLBC LKMSGSW FLAGS(R2),108 ; Branch if no value block specified
38 A D Mova CORPSL_VAL4(RS) ,- ; Store value block in message
20 A LKMSGSE_VALBLK (R2)
40 A 70 MOva CORPSL _VAL6(RS) ,=
ga A LKMSGSE_VALBLK+8(R2)
C A 9E C 108: MOVZBW CDRPSL _VAL9(RS),- : Store requested mode, and clear
1A A f LKMSGSB_RQMODE (R2) : grant'd mode
SE A 9A 1 MOVIBL CDRPSL_VAL9+2(RS) .~ ; Store blocking AST flag
1C A & LKMSGSC _BLKASTFLG(R2)
51 48 A 3C 2B6 MOVIWL CDRPSL _UVALB(RS) .R1 : Get PID index
S0 00000000'GF DO A MOVL G*SCH $5,PC8VEC.R0 ; Get address of PCB vector
50 041 DO 1 MOVL (RO)CR1],R ; Get address of P(B
48 AS D1 5 CMPL  CDRPSL_VALB(RS),- : Validate PCB
60 AQ 8 PCBSL _PID(RO)
25 13 ) BEQL BLD _CUTCOM ; It's ok
30 A 7C C CLRQ LKMSGSL_EPIDCVT(R2) ; Process was deleted; clear
05 F RSB : EPID and deadlock priority fields
BLD_CVTMSGR:
; This entry point is for conversions that require a response
ASSUME LKMSGSL_MSTLKID EQ LKMSGSW_MEMSEQ+4
ASSUME LKMSGSL _PRCLKID EQ LKMSGSL MSTLKID+4
' 4 ASSUME LKMSGSW_FLAGS EQ LKMSG k PRCLKID+4
[A ASSUME LKMSGSBRQMODE EQ LKMSGSQ_FLAGS+2




&=
D TRhGCK - Distributed Lock Manager Loadable Code 1 SEP-1854 ?9:3 :36 AX/VMS Macro V04-00 Page 19
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D 43 ASSUME anscsk BLKASTFLG EQ LKMSGSB_RQMODE+2
g 22 ASSUME CLSMSGSB_FUNC EQ CLSMSGSB_FATILITY#+1
08 A2 0702 BF 80 D 6? MOVW #LKMSGSK CVTLCKRa8~- . ore function and facility codes
D 4 'CLsnscs FAC gcn CLsnssia FACILITY(RZ
0 2CA 0 020 743 MovL  CORPSL _VALC1(RS),R0 ; Get LK? address
1 C A E 02DA ;4 MOVAW  LKMSGS@ nenseo(ﬁ2> R1 : Point into message buffer
1 & A C D go MOVIWL CDRPSL UAL3(RS),(Ri)+ : Store seq. number
1 5 A0 D £ 1 MOVL  LKBSL uean18<n6) (R1)+ ; Store oo R lockid
1 8 AO D £ i MOVL  LKBSL-LKID(RO),(R{)+ : Store process lockid
1 A g EA MOVW  LKBSW_FLAGS(ROJ,(R1)+ : Store flags
1 & A 8 E ; 4 MOVIBW LKBSB ROHODE(RO’ (R1)+ ; Storc req. no?o and cloar granted mode
1 g A0 D v 5 MOVL  LKBSL BLKASTADR(ﬁg),(Rl)O Store blocking AST flag
0 4B AS DO ;A ; 9 MOVL  CDRPSC VALB(RS),R ; Get PCB address
FA 758 BLD_CVTCOM:
A g DO FA 75 MOVL PCBSL_EPID(RO),~- : Store EPID
30 A D 760 LKMSGSL_EPIDCVT(R2) .
010C cO 0O 8 FF 761 MOVL PCBSL DCCKPRI(RO),~ ; Store deadlock priority
34 A2 03 76§ LKMSGSL_DLCKPRI_CVT(R2)
05 0305 76 RSB

e ———————————
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.SBTTL LKCSRCV_CVTREQ - Receive convert request

V34501 k¢

©000 000000 000000000000 000000000000 00000000 N NN NN NN NN NNNNNNNNNNNNNNNNNNNNNNNNNNNY M

<C
——

+4

FUNCTIONAL DESCRIPTION:
This routine rocoiyos conversion requests from the remote system.
The remote system is the process system and we are the master
system for this lock. The conversion request is performed and
a response message is returned if called at entry point
LCKSRCV_CVTREQ.

CALLING SEQUENCE:

JSB LCKSRCV_CVTREQ (called from SCS received messzyge routine)
IPL must be at TPLS_SYNCH

INPUT PARAMETERS:

R§ Address of message buffer

5 Address of (S

RS Address of CDRP if a response is needed
OUTPUT PARAMETERS:

None
SIDE EFFECTS:

A message may be sent back as a response
RO = RS destroyed
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ASSUME LKMSGSL_PRCLKID EQ LKMSGSL _MSTLKID+4
ASSUME LKMSGSW_FLAGS EQ LKMSGSL _PRCLKID+4
ASSUME LKMSGSB_RQMODE EQ LKMSGSQ FLAGS+2
ASSUME LKMSGSL_BLKASTFLG EQ LKMSESB_RQMODE+2
ASSUME LKMSGSQ_VALBLK EQ LKMSGSL_BLRASTFLG+*4

CVT_INVLKID:
BUG_CHECK LOCKMGRERR, FATAL

LCKSRCV_CVTMSG::
CLRL

1=t d b dd =l el lelelelelelelelelele lalelelelelelelelel=lo =1

£ =0 P OONNIMNNC O OYOY O B B 3 oo oo o oo oo oo o O OO O OO~ OO OO OO OO OrOrOrOrOrOrOrOrOrOONONO OO

55 D4 RS : Indicate no CDRP
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LCKSRCV_CVTREQ::

00000002

AS_MEASURE
00000000°'GF D6 P

C
INCL G*PASSGL_ENQCVT_IN

PUSHR #*M<R2,R3,.R6,R7 ,RB.R9,R10,.R11>
RS : Save CDRP address or 0
BEQL 5%

No CDRP
BSBW CNXSINIT_CDRP lnitializ’ CDRP
#FLKMSG #_HSTLKID.RZ.R? Point R7 into nossa?e buffer
MOVL (R7)+,R Get master locki? (1d on this system)
MOVL (R7)+,R0 d

Get process lockid (for verify)
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DSTRLOCK - Distributed Lock Manager Loadablo Code 16-S P-1 & 00:33:36 VAX/VMS Macro V04-00 Page
v -801 LKCSRCV_CVTREQ - 0c0ivg convert request 6-S 83 ?9 g 42 [SYSLOA. SRCJDSTRLOCK MAR;2 v
gCAg 38 7 i BSBW llFVREHLKlD 3 Convort 0 LKB address
D9 S E s ? BLBC LCVT_INVLKID ; Invalid 1d
D 5 : Have LKB oddros: in R6, pointer into message in R7. Set
8 9 ; up other registers as needed.
50 A 0 D MOVL LKBSL_RSB(R6) ,R8 ; Get RSB address
59 g? C 1 3 MOVZWL 9 3 ; Get flags
28 A6 80 4 0 MOVW kxisu FLAGS (R6) : Store them
2A DD 8 1 PUSHL 6 W_STATUS(R6) ; Slvo old status bits
AR B ; BICW ILKBS _DCPLAST- : Clear rolo¥ant status bits
C ILKBSM_DBLKAST= ;: The following bits retain their
C 4 ILKBSM_ASYNC- ; old state:
C S 'LKBSM_BLKASTQED- : MSTCPY
C ? 'LKBSM_TIMOUTQ- 3 NOQUOTA (should not be set)
C 'LKBSM_WASSYSOWN= 5 PROTECT
C 8 'LKB&H CVTTOSYS,-
2A A6 g1cr BF C 9 950 STATUS (R6)
1 g; ga 21 82? ?OVZBL ; Get ro?uestod mode, skip granted
; mode
VIBL LK ; Get granted mode
S8 35 A6 %A 22 82 MOVZB B‘B _GRMODE (R6) ,R11 6 d mod
034A gkb ; Store EPID of owner of Lock unless LCKSM _CVTISYS is set in
034A 45 ; which case, store 0. R7 points to BLKASTFLG field of message.
0;2: 2? : Also store deadlock priority in LKB if not system owned.
50 D& ggkA gaa CLRL RO ; Assume system owned
09 59 06 EO 8 &C 49 BBS #LCKSV_CVTSYS,R9,88 Branch it it 13 system owned
50 14 A7 DO 0350 850 MOVL  LKWSGSC_EPIDCUT-LKMSGSL BLKASTFLG(R7) R Get EPID
18 A7 DO 0354 851 MOVL  LKMSGSL DLCKPRI_CVT=-LKMSGSL BLKASTFLG(RT) :
24 Ab 357 855 LkBSL _DCCKPR](RE) ; Store deadlock priority
H H tore or
14 A6 50 DO ggg g‘ 8s MOVL ao LKBSL _EPID(R6) s EPID 0
035D 55 : Decrement blocking AST count if a blocking AST was specified
0350 859 : and then store new blocking AST fla ?
0350 85 : NOTE: the store of the new flag HUS be done after the test
8 gg §§3 ; of the old flag and decrement of the count.
20 A6 DO 0350 60 MOVL LKBSL _BLKASTADR(R6) ,- ; Save old blocking AST flag
SC A6 6g 861 LKBSL _OLDBLKAST(R6)
03 13 6 65 BEQL 10% . No
42 AB B7 64 6 DECW RSBSW_BLKASTCNT(R8) : s, adjust count
20 A6 87 DO 0367 gg 108:  MOVL  (R7)+7LKBSL aLxAsern(Rbi ; Store new flag
23 6? : If we are convorting down (or same) from PW or EX then copy
68 6 : the caller's value block (if specified) into the RSB.
gg 63 : R7 points to value block in message.
gg 2? ASSUME LCKSV_VALBLK EQ 0
19 59 59 68 7 BLBC R9,208% ; Branch if no value block specified
04 58 9 ?s 7 (MPB  R11,#LCKSK_PuMODE : Is grmode mode PW or EX?
14 1F 76 BLSSU 203 H
58 1 9N 73 75 CMPB R\ R1 ; Is rqmode greater than grmode?
Foo1A 78 7 BGTRU ; : Yes
ig A 7 70 7 7 Mova (R7)+,RSBSQ_VALBLK(RB) ; Copy caller's value block to RSB
AB 67 70 037¢ 878 MOVQ  (R7),RSBSQ_VALBLK+B(RB)
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'} -801 LKCSRCV_CVTREQ - Rcceivg convert request -SEP-1934 ?9:6 1462 SYSLOA.SRCIDSTRLOCK.MAR; 2 g (
3C A D6 79 INCL RSBSL _VALSEQNUM(RS) ; Increment value block seq. number
og AA 0 BICW  #RSBSA VALINVLD,- P Clear Invalld bit e
0E A RSBSW_STATUS (R8J
7 i 208: ; Remove this lock from the granted queue. If it was the only one and
7 & ; if the conversion queue is also empty, then the conversion request
4 5 : can be granted immediately. This path is special cased because it
; 9 ; is the normal case.
50 38 A6 OF 7 REMQUE LKBSL_SQFL(R6),RO ; Remove lock from granted
1F 12 B g BNEQ 40$ ; Not the only one ’ —
SA 18 A8 DE D 9? MOVAL RS?&L_CVTOFL(RB),R10 : It's the on{y granted lock
SA 6A D 1 9 CMPL (R10),R10 ;: Is conversion queue empty?
‘16 12 94 9§ BNEQ 40$ ; It's not - must check the longer way
00000000°'GF 16 96 9 JSB G*LCKSGRANT _LOCK_ALT ; It is = grant lock
SA 08 (O 039C 94 ADDL #8,R10 ; Point to wait queue
SA 6A D1 O39F 895 ¢t (R10),R10 ; Is wait queue empty?
00000000°CF 18 G3AC 897 IS8 CALCKSGRANTWTRS { ¥y granting waiting Lock
» ;0 Ir rant t
% 1 OAA 898 BRE  60S F PIRTY s e
§3AC 900 408: ; There was at least one other holder of the resource so we have
SAC 901 ; to check for compatibility the longer way. The granted mode
03AC 90; : of this Lock is compared with the conversion grant mode. 1If,
03AC 90 ; other than the head of the conversion queue, there are granted
8 AC 904 ; locks with higher Lock modes than this lock, then there
AC 905 ; 1s no need to recompute the group grant mode or attempt to
8%:% 389 ; grant waiting conversions.
0D A8 ?g ?} 8%3( 383 SESE zgl,RSBSB,CGHODE(RB) : %s granted mode = conv. grant mode?
: Yes
55 0C AB 9A 038% 910 MOVZBL RSB$B_GGMODE (RB) ,R5 : No, aot group grant mode
54 00000000°GF4S S1 E1 0386 911 BBC R1,GACCKSCOMPAT TBLLRS1,B0$ : Branch if not compatible
00000000°'GF 16 8SBF 91§ JSB G*LCKSGRANT _LOCR : Grant the lock
23 1N 8§E; 8}‘ BRB 60% ; Exit with completion status in RO
00000000°'GF 16 C7 915 458: JSB G*LCKSCOMP_GGMODE : Compute new group grant mode in RS
30 00000000'6?42 §1 51 8§CD 919 BBC R1,GLCKSCOMPAT TBLLRS],B0S :pBranch 1? nog gonpatiblo
0C A8 5 0 b6 91 MOVB RS,RSBSB_GGMODETR8) ; Store group grant mode in RSB
OD AB S5 90 O3DA 918 MOVB RS,RSBSB_CGMODE (R8) ; Also store conversion grant mode
00000000°'GF 16 goe 919 JSB G*LCKSGRANT LOCK : Grant lock
00000000 GF 16 E: g ? JSB G*LCKSGRANTCVTS ; Try granting conversions and waiters
§E: 3 g 60$: ; Set response state to be granted
SE 84 c0 EA 924 ADDL #4,5P ; Remove old status from stack
2 AA ED 925 BICW #LKBSM _DBLKAST,=- ; Got set spuriously by common code
2A A6 £F g 9 LKBSW STATUS(Ré)
SO FA BF 90 F1 MOVB l%KBSl_RSPGRANTD.RO ; Set state
5 BEDg Fg 9 s POPL R : Get response CDRP or 0
8 1 :A g 4 BNEQ SEND_CVTRSP ; Have a CDRP - send response
FA 931 708: ; Since a response is not required, we have to deallocate the
FA 9 i ; message buffer. However, 1t may be necessary to send a blocking
;: 4 7 ; message.
0C BA FA 8 5 POPR #*M<R2 R : Get buffer and CSB addresses
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Vv -881 LKCSRCV_CVTREQ = Receive convert request g-s P=1 gg ?9 Zi SVSLOA.SRC]DS RLOCK.MAR; 2 . (g)
FC8 ; 3? grc ? BSBW CNXSDEALL _MSG _BUF _CSB ; Deallocate message buffer
3 E 13 BBC lLK!&V LKASTUED.- : Branch 1f no blocking AST queued
0A SA A 401 g LKBSW_STATUS(R6) ,75%
53 S8 A6 DO 0404 MOVL ansk,csxotaax.us ; Get CSID of other system
4 6 g 408 4? MOVL R6,R : Move LKB a? ress
89 F 408 86 BSBW SEND gLosllﬂG Send blocking message
OFCO BF A 04 4§ 75%: POPR #*M<R6,R7,R8,R9,R10,R11>’
LB B
41 45 80§: : The conversion cannot be grantcd. Queue the request
41 949 : unless the nogueue bit is set. { the conversion queue is empty
2} 82 ; then RS contains the new conversion grant mode.
57 8E08 41 943 POPL R7 ; Restore old LKB status bits
1859 02 E 2}2 9;? BBS #LCKSV_NOQUEUE ,R9,858 ; Branch if noqueue is set
2}: §g§ ; Queue the conversion
36 A6 51 90 041A 954 MOVB R1 LKBSB RQMODE (R6) ; Store requested mode
46 AB  BO O041E 955 MOVW asésu RQSEQNM(RS) ,~ ; Store request sequence number
10 Ag 421 956 LKBSW™ _RQSEQNM(R6)
46 A B6 0423 957 INCW RSBSW RASEQNM(RS) ; Increment sequence number
00000000°'GF 16 0426 958 JSB G*LCKSQUEUECVT : Insert onto conversion Qqueue, etc.
50 FB BF 90 042C 959 MOVB lkxnsx_RSPOUEUED.RO : Set response state
i N 2 82? BRB 98% ; Send response
4 96§ 85%: ; The request is not to be queued. Insert back onto the
2 32‘ ; granted queue.
00000002 4 965 .IF NE CAS$ MEASURE
00000000 GF 4 966 INCL G*PRSSGL_ENQNOTQD
2 88; .ENDC
2A A6 57 0 84 999 MOVW R7 LKBSU STATUS(Pb) : Put back old status bits
38 A6 E 043C 970 INSQUE LKBSL _SQFL(R6 : Put lock back on granted queue
10 A8 43F 97 RSBSL caorL(naS
SC A6 DO 0441 97§ MOVL LKBSL® _OLDBLKAST (R6) ,~ ; Restore old blocking AST flag
20 Ag 444 97 SKBSL BLKASTADR(RS)
0 13 663 974 BEQL 5% }
42 AB 6 044 975 INCW RSBSW BLKASTCNT (R8) : lncr. blocking AST count
S0 FC 2F 0 044B 979 95%: MOVB IEKBSI RSPNOTQED,RO : Set response state
S 8EDO 24F 9; 98$%: POPL ; Restore CDRP address
&E §73 SEND_CVTRSP:
25 3 ? ; Send response message. C(DRP address is in RS.
ic AS 58 DO 045 K i MOVL Rs .CORPSL_VAL1(RS) ; Store LKB address
2AS S 90 045 9 MOVB CORPSL “VAL2+2(RS) Storo response state
88'AF 9E 045A 984 MOVAB B‘ﬁLD CVIRSP, = : tor: address of message build
4C AS 420 985 CORPSC_MSGBLD (RS) j routine
OFCC 8F BA 045F 9 ? POPR  #*M<RZTR3,R6,R7,R8,R9, n16
51 64 A3 DO 46; 9 MOVL csask ¢LUB(RS) ,R1 ; Got oddrcss of CLUB
OOQE (1 80 228 E g MOVW E%gg‘g_cir§%=§§1).- : Store membership seq. number
53 &C gg 490 g 0 MOVL cSBSL _CSID(R3) ,R3 : Get CSID out of CSB
rags° 471 391 BSBW  CNXSSEND MSG_RESP : Send message response
0000'8F B1 474 92 CMPW RO,#55$ ROSUCHNODE ; Is status S5S$_NOSUCHNODE?
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v -801 LKCSRCV_CVTREQ - Rocoivg convert request SEP-Iggk ?9:42:4 SYSLOA.S J DSTRLOCK.MAR; 2 ’ (8)
0 98 3; e % BOUC  RSTRO { Noo’s$8 NODELEAVE is ok
: No, s oka
00000000°'GF 1 272 §S JMP G*E XESDEANONPAGED : Deallocate CDRP ’
2 4 39 108: BUG_CHECK LOCKMGRERR,FATAL; CSID invalid
4 93 BLD_CVTRSP:
4 1000 ; This routine builds a response message for conversion requests
4 1001 ; Inputs:
4 1 g : R Address of nessago buffer
4 1 3 R Address of
4 1004 3 Address 8? CDRP
2 } oS s ALL rogistors except RO and R1 must be preserved
4 1 0? ; Note: This message build routine uses pointers (to LKB and RSB)
A 1 03 ; that will not be valid if we started a stato change. Therefore,
kg 100 ; it is necessary to validiate the membersh B sequence number
28 }8}? ; before using any pointers stored in the CDRP
L X L _FACILITY+
283 }8} ASSUME CLSMSGSB_FUNC EQ CLSMSGSB _FACILITY#+
08 A2 0782 8F B0 Ozgé }8}? MOVW I%Egggzgncxggg:§28- ; Store function and facility codes
8435 1019 'CLSMSGSK"FAC _LCK,CLSMSGSB FACILITY(R2)
34 AS BO 868; 101 MOVW CORPSL_VAL3(RS) ,- ; Store membership seq. num.
0c Ag 49 1813 LKMSGSQ nens;n(ﬁz)
51 64 A DO 0493 101 MOVL CSBSL CCUB(R3) ,R1 ; Get address of CLUB
00AC C1 81 0497 1020 CMPW  CLUBSQ nengeo<ﬁ1),- : Have we done a state change?
%8 12 0o 1053 N st v
: Yes
50 gc AS D) 849F 10 g MOVL CORPSL _VAL1(RS) ,RO : Get address of LKB
0 A DO 04A3 1024 MOVL LkBSL CKID(RO),~- ; Store master lockid
10 A% 4A6 1025 LKMSGSL _MSTLKID(R2)
54 A DU Q4AB 1 g MOVL LKBSL R HLKID(RO) - ; Store process lockid
14 Ag 4LAB 1 LKHSG!L PR sLxlocaé)
32 A 90 O04AD 1028 MOVB CORPS +2(RS) .- ; Store response state
1E Ag 4B 1029 LKMSGSB SYATE(RZ)
36 A 91 04B2 1030 CMPB LkB$B _STATE(RO) ,- ; Is Llock state = GRANTED
01 485 1031 bxasl,caAnreo
1€ 1¢ 04B 103; BNEQ 108 : No
2A A0 B(C 04B8 103 MOVW LKBSW STATUS(RO) ,~- : Yes, store LKB status
18 AS 488 1034 LKMSGSW_LKBSTATUS (R2)
50 50 A DO 4BD 1035 MOVL LKBSL RSB(RO) RO ; Get RSB address
3 A0 7D 04C1 1 9 MOV@  RSBSQ"VALBLK(RO),- : Store value block
A 4Cé 1 LKMSGSQ vuLaLx(ng)
8 A 70 4C8 1 Mova RSBSQ _VALBLK+8(R0) ,~
A 49 1 LKMSGSQ_VALBLK+8(R2)
C A DO 04CB 104 MOVL RSBSL VALSEQNUM(RO) ,~ ; Store value block seq. number
30 A 4CE 1041 LKMSGSL VAL SEQNUM(R2)
0E A 80 04D0 1 45 MOVW RSBSW STATUS(RO) ,- : Store RSB status
1A A 403 104 LKMSGSW_ RSBSTATUS (R2)
05 28 } 2; RSB
18 Ag 80 &D% 1 49 108: MOVW LKBSW RQSEQNM(RO) ,~- ; Store roauost sequence number
30 A 4D 104 LKMSGSW _RQSEQNM(R 2) : (not used if state = RSPCNOTQD)
R B
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v04-001 LKCSRCV_CVTREQ = Rcccivg convert request 8-SEP-1336 ?9:43:42 SYSLOA.SRCIDSTRLOCK.MAR; 2 y (i)
4DC 1 ? 208: ; We've done a membership st?tn change between our SEND MSG
4DC 1 : and calling the message build routine. Just send back a RETRY
28% } i ; status,
FE 8F 90 04DC 1054 MOVB #LKBSK _RETRY,= : Store RETRY status
1€ A2 . 225 }gg LKMSGSB_STATE (R2)
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'} -601 LCKSSND_LOCKREQ - Send lock request to r -SEP-Iggk ?9:43:42 !SYSLOA.SRCJDSTRLOCK.HAR:Z w %9)
25 } g .SBTTL LCKSSND_LOCKREQ = Send lock request to remote system
4E¢ 1060 ;++ _
2% } 2 s FUNCTIUNAL DESCRIPTION:
4LE 1 25 E This routine handles lock requests that must be forwarded
4E2 1064 ; to the master system for this lock. This system is the process
4Ee 1 25 3 system. In the case of root locks, the master system has not
4Ee 1 ? : been determined yet so this request effectively functions as
:E } g 3 a directory Lookup.
2% } 9§ * CALLING SEQUENCE:
4E2 1071 ; JMP LCKSSND_LOCKREQ (This routine does not return to its
4E2 1 7; 3 caller. Instead it jumps to an
4E2 1073 ; appropriate destination.)
2% }O;g : IPL must be at IPL$_SYNCH
25 }8;? : INPUT PARAMETERS:
04E2 1078 : R3 CSID of destination system
04E 1879 3 R6 Address of LKB
04E2 1080 ; R8 Address of RSB
86E 1081 ; R9 Flags
4LE 108; :
825 }88‘ 5 OUTPUT PARAMETERS:
02% }835 : RO Completion code (on some exit paths)
§2E }832 : SIDE EFFECTS:
04E2 1089 : The process will go into MWAIT state until the response from the
04E2 1090 ; remote system arrives.
04E2 1091 ;
825 }88; : RO = RS destroyed
04E 1894 ;
04E 1095 .ENABL LSB
42 1096
25 }837 LCKSSND_LOCKREQ::
4LE 1098 ; The LKB is inserted on the RSB's wait queue until he response
42 1100 ; arrives. Note: Normally, the LKB state field should get stored
42 1101 ; adjacent to the INSQUE. Here, it gete stored <hortly; either
025 }} g : in SENDLOCKREQ or in the code that waits for pool.
38 A6 OE O04E2 1104 INSQUE LKBSL _SQFL(R6) , - ; Insert LKB onto tail of RSB's
24 B8 25 }} S @RSBSC_WTGBL (R8) : wait queue.
25; }} 9 RESEND: ; Allocate a CDRP and send the message
54 00000000°GF go LET7 1108 MOVL G*SCHSGL _CURPCB,R4 : Get our PCB address
FBOF' 8 GEi 111? BSBW CNXSALLOC UARHC6RP : Alloc. @ CDRP with RSPID and CVT CSID
SD S0 E 4F1 11 BLBC RO,WAITFORMEM : No CDRP or CSID error
20 08 4F 4 111§ MOVL R6,.R : Move LKB address
1 D 47 1M MOVL R8.R : Move RSB address
48 AS & DO O4FA 1114 MOVL R4 ,CORPSL _VALB(RS) ; Store P(B address in CDRP
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v -601 LCKSSND_LOCKREQ - Send (ock request to r 6-S P-1984 ?9:42:42 SYSLOA.SRCIDSTRLOCK.MAR;?2 ’ (9) VS‘
0C4 38 BSBW SENDLOCKREQ ; Send the lock request
5¢ 4B AS O MOVL CORPSL _VALB(RS) ,Ré ; Restore PCB address
LCK_SCS_WAIT:
50 Op 0O MOVL #RSNS_SCS,RO ; Go into MWAIT for resource RSN$_SCS
2 LCK_WAIT:
; Put the process into MWAIT until the response arrives or
: the resource bciones available. Resource number is in RO.
; PCB address is in R&.
80 A4 DO MOVL PCBSL_PID(R4) ,=- ; Make sure PID is stored in case lock
CA LKBSL PID(R6) : is system owned
78 ASHL #PSLSV_IPL,- : Create a PSL on stack with IPL
#1PLS_KSTDEL,=(SP) : set to IPLS_ASTDEL

7E 02
00000000'GF 16 JSB G*SCHSRWAIT ; Wait

; Upon reawakening the LKBSB_STATE field tells us what action
: to Yerforu. But first, we have to make sure that we're not

000 OO OVOOOOOOOOMNNOI NNNNN~N—O D 000000000000 00NN

NS AN = OV NO WS AN = OV NON WSS GIN = OO0 00 NOM WM S IR = OV oO~NIoNW DI

ANAIVAVAVANSS 85 55 85 85 8 5 5 5 5 W U N NHA NN NI NN NONININININ) =3 =3 —3 —3 —a

tr ed
ND_LOCKR
“FE 1
1"
1"
1"
1
1
g 1"
1
S 1"
5 1"
5 1
28 1"
1"
S0 1N
SOF 11
851 1"
517 1N
e |
Og} }} ; stalling lock requests.
051 11 SETIPL #IPLS_SYNCH ; Raise IPL
L 8 : Are we stalling?
00000000'?; ?g 0;1 }} gagg B‘CK’GB STALLREQS e Lling?
: Yes
0359 06 EI 85 1139 15§8: BBC #LCKSV_CVTSYS,R9,208 : Branch if not system owned
4 : Clear of system owned loc
0C A6 D4 82 }} CLRL LKBSL_PID(R6) cL PID of t d lock
Og }} 208: DISPATCH< LKBSB_STATE(R6) ,TYPE=B,PREF IX=LKBSK_,~
85 1" <RSPDOLOCL ,DOLOCL_PROC>,~- : Do locally
05 1 <RSPGRANTD,GRANTD_PROC>,~ : Granted
05 1 <RSPQUEUED ,WAITNG_PROC>,~ ; Waiting
05 1 <RSPNOTQED ,NOTQED PROC>,~- : Queued
0529 1 <SCSWAIT,LCK_SCS_QAIT>,- : Spurious wakeup
0529 11 <RETRY,LCKRETRY_PROC>, - : Retry lock
0358 11 ’
0%3' }} BUG_CHECK LOCKMGRERR,FATAL ; Invalid lock state
: ; We are stalling some or a ock requests. See which ones.
§§§: }} 308 ") talli Ll Llock t ) hich
05 19 05%5 " BLSS 40$% : ALl requests are being stalled
09 E1 0541 N1 BBC #LKBSV_PROTECT,~ : Only protected locks are being stalled
DC 2A A6 543 l1§s LKBSW_STATUS(RS) 158 : Branch if this is not a protected lock
: S0 OF DO 0546 1159 408:  MOVL  #RSNS CLUSTRAN,R : Resource to wait for
BD 11 ogzg }}gg BRB LCK_WKIT : Go into MWAIT for RSNS_CLUSTRAN
54B 116§ RESEND_BRANCH:
9A 11 gzg }}g‘ BRB RESEND ; #x+ TEMPORARY ##«
54D 1125 CSID_ERROR: ; CSID to CSB conversion error
gk? }}6? BUG_CHECK LOCKMGRERR,FATAL
5?1 116g WAITFORMEM:
551 11? ; CSID conversion error or insufficient pool to allocate
gg} }}7? : CORP. 1If not CSID error then wait for pool and try again.
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v -bg% LCKSSND_LOCKREQ = Send ?ock request to r g-SEP-19 4 ?9:4 142 !SVSLOA.SREJDS¥RLOCK.HAR:Z o %9) Va"
0000°'8F 5 1 R i CMPW RO,#SSS_INSFMEM : Is it insuff.
9 ?8 ¢ 178 BNEQ  CSID ERROR & St el »
FE 8F 9 1174 MOVB #LKBSK_RETRY,- ; Store lock state
3 Ag B 1175 LKBSB_STATE (R6)
S0 0 D0 055D 1179 MOVL #RSNS “NPDYNMEM,RO ; Resource to wait for
A6 1N gg }}; BRB LCK_WAIT : Go into MWAIT for RSNS_NPDYNMEM
§§g }}7% .DSABL LSB
828 }} 1 :i't"i"'tt""t'l"'i"lt"!!'l"t'i!"ltﬁlt"'tt't""'t'!"i""'i.'t'fi
8;8 }} g g Process level routines for handling remote lLock requests
822 }}gg stttt"'ttt"i'ti""t"*tﬁttt".tt'tt.t.tttl'tt'li.'*'t'!i'tt.iiit*tt't""
56 1187 LCKRETRY _PROC:
53 38 Ag bg 562 1188 MovL RSBSL _CSID(R8),R3 ; Get CSID of destination system
E 1 oggg }}gg BNEQ RESEND _BRANCH ; Try again
0568 11N ; This system became the manager of the resource while we
8;2 }}3; ; were waiting. Fall through to ...
0568 1194 DOLOCL_PROC:
8223 }}gg ; Handle the request locally.
50 38 A6 OF 0568 1197 REMQUE LKBSL _SQFL(R6),R0O ; R f it
00000000°GF 17 036¢ 1138 JWP GALCKSLOCAL_LOEK it Snme
0575 1200 GRANTD_PROC:
82;2 } 81 ; Lock request was granted
03 E1 0572 1 0§ BBC #LKBSV_BLKASTQED,- ; Branch if blocking AST should
0D 2A A6 0574 1204 LKBSW STATUS(R6),10$ ; not be gueued
02 A8 0577 1205 BISW #LKBSM_DBLKAST,~ ; Set deliver blocking AST status
2A A6 8579 1206 LKBSW_STATUS(RS)
10 88 0578 1207 BISB #LKBSA_PKAST,- ; Set piggyback kernel AST bit
A6 8570 1208 LKB$B_RMOD (Ré)
20 A6 DO O57F 1209 MOVL LKBSL_BLKASTADR(R6) ,~ ; Store address of blocking AST routine
10 A6 8582 1210 LKBSL_AST(R6)
S0 38 A6 OF Sg& 1211 108: REMAQUE LKBSL_SQFL(R6),RO ; Remove lock from RSB's wait queue
4 A6 90 85 8 1 1; MOVB  LKB$B_RAMODE (R),- : Set granted mode
5 Ab 5 121 LKB$B “GRMODE (Ré)
00' DO 058D 1214 MOVL S*#S5SS_NORMAL ,- : Set status for lock status block
Sc A6 g F 1215 LKB:L_EKST1(R&)
0 Ag Dg 1 1 19 TSTL Lxg L_BLKASTADR(R6) ; Blocking AST specified?
0 1 594 121 BEQL 15 : No :
48 A8 ?6 0593 1218 INCW RSBSW_BLKASTCNT (R8) : Yes, adjust count
00000000 GF 9 599 1219 158: JSB G*LCKSGRANT _REM : Finish granting the lock
00000000°'GF 1 gz; } ? JMP G LCKSSYNC_EXIT ; Exit the service
5A5 1 i WAITNG_PROC: _
g: } ? : Lock request had to wait. PCB address is still in R4,
00000000 GF 1? SAS 1225 JSB G*LCKSQUEUE REM ; Queue the lock request
00000000°'GF 1 Sa? } 9 JMP G*LCKSQUEUED_EXIT ; Exit the service
281 1228 NOTQED_PROC:
e & L | T
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v04-001 LCKSSND_LOCKREQ = Send lock request to r 6-SEP-1984 17:4643:42 ([SYSLOA.SRCIDSTRLOCK.MAR;?2 (9)
B1 1229 ; Lock request was not queued due to an error. Status code
B1 12350 ; returned by remote system is in LKB. Typical values are
81 1231 i "5SS NOTQUEUED or SS& NOLOCKIDS.
58 2C A6 3C 581 } % MOVZWL LKBSL_LKST1(R6),R11 ; Get status
5B 1235 CHECK_RSB:
585 1 9 ; LKB is to be deallocated. Check if RSB should be deallocated too.
gg } : Status is in R11.
50 38 A6 OF 58S 1 g REMQUE LKBSL _SQFL(R6),R0O ; Remove lock from RSB's wait gqueue
00000008'GF 1? 0589 1240 JSB G LCKSCHECK RSB ; Deallocate RSB if necessary
00000000°'GF 1 82?2 }22% JMP G*LCKSNOT_QOEUED : Cleanup and exit service
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LSBTTL SENDLOCKREQ - Send a (new) lock request

5]
Ia
wr
® 0
o=

"
FUNCTIONAL DESCRIPTION:

This routine takes care of building and sending the new lock
request message to the remote system. It also handles

fork level processing of the response. We are the process system;
the remote system is the master system.

CALLING SEQUENCE:

BSBW SENDLOCKREQ

IPL must be at SCS fork IPL (8B)

This routine ogerates as a fork process so it may return
to its caller before completing.

INPUT PARAMETERS:

RO LKB address
R1 RSB Address
R3 (SB address
RS CDRP address

IMPLICIT INPUTS:

CORPSL_VALSB Contains PCB address of process requesting lock
OUTPUT PARAMETERS:

RO - R4 destroyed
SIDE EFFECTS:

NONE

LR R R R TR LR R P P P PR PR PR PR PR TR PR PR TR PR PR P TR P A PR R PR PR PR TR R P R

.ENABL LSB

SENDLOCKREQ: : )
; Put everything we need to build the message into the CDRP.

MOvVQ RO,CDRPSL _VAL1(RS) Store LKB and RSB addresses
MOVL csésg CLUB(R3) ,R1 Get address of CLUB
@ MEMSEQ(R1) .- : Store membership seq. number

g( A5 50 7D
1 64 A3 D

00AC C1 B MOVW  CLUBSE_
34 AS CORPSL_VAL3(RS)
06FC'CF  9E MOVAB  W*BLD_[COCKMSG,= ; Store address of routine that will
4C AS CORPSC_MSGBLD (RS) : actually build message
FD 8F 90 MOVB #LKBSK_SCSWAIT,- ; Set LKB state to SCSWAIT
36 AD LKBSB_STATE (ROJ
; Send the message
FAIF' 38 BSBW CNXSSEND _MSG_CSB S g
61 50 E BLBC RO,LCK_SENDERR ; Destination system is being

WAVAWTUAUYUALA LAY UAUA LAV AU T A U U AT AU T T T T vt T v T un v v iuviiui il i IIIWAGDA. O

MMMOODODODOODOMOMOCICICICICICIOIOICICICIMICICI IO IO OO OO OO IO K =
£ 8~ = MIMIMIM O O~ = T O VIR A A AT T AW AUV VTV
OO0 NN\ ES LN = O D 00 N O W S5 N — O 0 00 N ONM LSS LN — O O 00 N O N S AN = O 0 00 NOM N S iR = OO0 0 ~O N W e~

O OO O OO O OO VOO0 00 NN NN NNNNNNO-OAOONONON OO OO WY UAWVUVAUIAUNUINASS B B 5N 2N 0

: removed from cluster
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v -50% SENDLOCKREQ = Send a (ngu) kock request 2-55?-1334 ?9:6;:42 SYSLOA.SRCIDSTRLOCK.MAR;?2 . <53>
E4¢ 1301 ; We are resumed here when the response message arrives,
E4 1 i ; Registers contain:
6 1 3 R Address of message buffer
E4 1304 : R Address of (SB
gEk 1305 : R4 Address of PDT
E4 1 9 : RS Address of CDRP
SE6 1 ; First validate membership sequence number. [.e. ignore response
E4 1 s ; and retry request if we did a membership state change while
E4 130 ; this message was in transit. Otherwise store response code i
SE: } }? ; in LKB and then dispatch on it. ;
50 66 A3 b0 Q3G 131g MOVL  CSBSL CLUB(R3),R0 ; Get address of CLUB |
00AC C B1 O5E8 131 CMPYW CLUBS@ MEMSEQ(RO) ,- ; Compare sequence numbers |
0C A SEC 1314 5xnssso_nensen(a2$
0 18 SEE 1315 BEQL (1} ; They match
FE 8F 9 5F0 1 19 MOVB #LKBSK _RETRY,=- : No match = change state to RETRY
1€ A 5F3 13 LKMSGSB_STATE (R2)
50 gt A 70 OSFS 1318 208: Mova CORPSL_VAL1(RS) ,RO : RO = LKB address; R1 = RSB address
6 A 91 O05F9 1319 CMPB  LKBSB_STATE(RO),- ; Make sure LKB is in SCSWAIT state
FD BF O5FC 1320 #LKBSR _SCSWAIT
10 18 OSFE 1321 BNEQ 308 ; It's not
1E A2 90 0600 1 i MOVB LKMSGSB _STATE(R2),~ ; Store state
36 A 8285 } 1 LKBSB_STATE (R0O)
8282 } S DISPATCH< LKBSB_STATE(RO) ,TYPE=B,PREF IX=LKBSK_,~
0605 1 9 <RETRY,DEALL_WARMCDRP>,~ ; Retry this request
0605 1328 <RSPRE SEND , RESEND_F ORK> , = : Resend to specified node
0605 1329 <RSPDOLOCL ,DOLOCL_FORK>,~ ; Do locally
0605 1330 <RSPGRANTD ,GRANTD_FORK>,= ; Granted
0605 1331 <RSPQUEUED ,WAITNG_FORK>,= ; Waiting
0605 1 i <RSPNOTQED ,NOTQED_FORK>,= ; Not queued
0613 1334 d
Og}g } 5 BUG_CHECK LOCKMGRERR,FATAL ; Invalid lock state
§61D 1 9 ;23: BUG_CHECK LOCKMGRERR,FATAL : LKB not in SCSWAIT state
621 1 3 $: BUG_CHECK LOCKMGRERR,FATAL ;: Other system returned
6 1 ; invalid CSID
625 1340 LCK_SENDERR:
g } 21 : Remote system is being removed from cluster
5S¢ 2C AS DO 86 1 4; MOVL CORPSL_VAL1(RS) ,Ré4 ; Get LKB address
58 55 DO 0629 1344 MOVL RS,RO ; Address of (DRP
00000000°GF 16 06 5 1345 JSB G~ XESDEANONPAGED : Deallocate CDRP
e g £ } 2? BRB LCK_RETRY ; Wake process and retry request
634 1 ‘s AR A A A L L R R R A R R il
634 1349 ;
g 2 } ? 3 Fork lLevel routines for handling remote lock request responses
6 ‘ 1 § E"t't't!".'.""'""""t'i"it'lt!!ll'ii"i"t!tt!!'t"t'I'.!"'t'!"t"
634 1
634 1354 RESEND_FORK:
634 1355 ; Resend roquo?t to another system (specified by CSID).
634 1 9 ; New destination CSID is in message. But before we use it we
6364 1 ; have to make sure the (CSID address in the RSB didn't change out from
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4 ; underneath us by a different thread. If it did, we have to use the
4 ; stored CSID address because if we were to change the stored one,
4 ; we could confuse the other thread. Once we determine
4 ; the correct CSID we deallocate the old
634 ; CORP and message buffer and ’llocote a new ones. The deallocate
634 : an? allocate are necessary 1 nce CRDPs and message buffers are
634 ; ma n}a ned on a per (SB basis. Also, _the (DRP will get
634 ; initialized when it's reallocated. R3 still contains old
g 2 ; CSB address
00000002 634 .IF NE CAS _MEASURE
00000000°'GF D 634 INCL G*PASSGL_DIR_OUT
g : .ENDC
5S¢ 18 A2 DO 86 A MOVL LKMSGSL _CSID(R2) ,Ré& ; Get sgocifiod CSID
38A1 D1 06 ? CMPL RSBSL_CSID(R1) ,= ; Has the CSID in the RSB changed?
4C A3 64 CSBSL_CSID(R3)
06 13 064 BEQL 40% : No
564 38 Al Dg 64 MOVL RaBSL_CSlD(R1).R4 ;: Yes, get new (CSID
13 064 BEQL 50% ; It's now boing done locally
38 Al 4 DO 064B 40$: MOVL R4 ,RSBSL _CSID(R1) : Store new CSI
48 A 90 64 PUSHL  CODRPSL VALB(RS) : Save PCB address
7€ S0 D 065 mova RO,=(SP) ; Save LKB and RSB addresses
FOAB' 30 865 BSBW CNXSDEALL _WARMCDRP_CSB ; Deallocate old CDRP and message buffer
53 3% B 65 MOVL R4 RS : Move new CSID
00000000°'GF 95 065 TSTB G*LCKSGB_STALLREQS ; Are we stalling lock requests?
17 18 066 BNEQ 47% : Yes, wake process
FO99A' 3 066 BSBW CNXSALLOC_WARMCDRP : Alloc. a CDRP with RSPID and cvt CSID
0A S50 9 066 BLBC RO,45% : Allocation or CSID convert failure
ag 066 MOV@  (5P)+,RO : Restore LKB and RSB addresses
48 A OEgO 066 POPL CORPSL _VALB(RS) : Restore PCB address into new CDRP
FS2 02; BRW SENDLOCKREQ : Resend it
087
067
067
7
7
7
7
7
7
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C
458: ; Unable to allocate @ CDRP or CSID returned by other system
6 : was invalid., If it's insufficient memory then let process
6 ; do the allocate so that it can wait, if necessary. If CSID
g ; returned by the other system is invalid, then bugcheck.
0000'8F 50 B1 06 CMPY Rg #5SS_INSFMEM ; Is it insuff. memory?
A7 12 06 BNEQ 35§ : No, error
S¢ BE 7D 067A 47%: MOova (SP)+ R4 : Restore LKB and RSB addresses
SE 04 (O g 8 ADDL #6,SP : Throw away PCB address
6 LCK_RETRY: _
g : Set lock state to RETRY and wake process. LKB address is in R4,
FE B8F 90 6 MOVB #LKBSK _RETRY,~- ; Set RETRY state
36 Ab LKBSB_STATE (R&)
s N g BRE WAKE _PROCESS
F9 8F 90 0687 50%: MOVB #LKBSK RSPDOLSCL.- : Chan?o state to handle request
36 AO 6 e LKBSB_STATE (RO) ; locally and fall through to ...
68( DOLOCL _FORK:
g E ; Handle request locally
00000002 068C .IF NE CAS_MEASURE
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00000000'GF D6

38 A1 D4
6 N

1C AS 80

2C A
% n
30 A 80

10 A
o N
01 B

04 18 A%
0 A8

A A
C Al (3

54 0 A2
1C 15
OA2 7

8 Al
BA2 70

0 Al
0 A2 DO

C Al
02 AA

0E Al
01 £

04 1A A%
0 A8

0E Al
10 As 00

54 A
0000000
000C0000°'GF D
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ck Manage
INCL
.ENDC

CLRL
BRB

NOTQED_FORK:

ch Ranager toadane fode 16-scp-1081 00:35:34

SEP-
G*PMSSGL_DIR_OUT

RSBSL_CSID(R1)
DEALL "WARMCDRP

& VYAX/VMS Macro V04-00

r
SYSLOA.SRCIDSTRLOCK.MAR;2

; Indicate we will handle this resource
; Deallocate CDRP etc. and wake process

; Lock request was not queued due to error or incompatibility

MOV
BRB
WAITNG_FORK:

LKMSGSW_STATUS (R2) ,=
552&L_L!511'n0)

: Lock request has to wait

MOVW
BRB
GRANTD_FORK :

; Set BLKASTQED bit in LKB if ap
; block from message unless one

BBC
BISW
55%: SUBL3

BLEQ
Mova

MOva
MOVL
BICW
BBC

BISW

60$: MOVL

708: .IF NE
INCL
.ENDC

DEALL_WARMCDRP:
; Deallocate CORP (RS), message buffer (R2)
: LKB address is in RO.

MOVL
BSBw

LKMSGSW_RQSEQMM(R2) ,=
ksgsu_nussuun(no>

#LKBSV _DBLKAST

; Move completion status to LKB
; Deallocate CDRP etc. and wake process

; Store request sequence number

progriato. Then store value
in

SB is newer.
: Branch if blocking AST shouldn't

LKMSGSQ LKBSTAfaS(RZ).SSi : be queued

#LKBSM_DBLKAST, -
LKBSW_STATUS (RO)
RSBSL “VALSEQNUM(R1) , =

LKMSGSL_VALSEQNUM(RZ) ,R4
608

LKMSGSQ_VALBLK(R2) ,~
RSB$Q VALBLK(R1)

LKMSGSQ _VALBLK+8(R2),-

RSBSQ_VALBLK+8(R1)

: Set deliver blocking AST bit
; Compare sequence numbers

; We already have a newer one
; Store value block

LKMSGSL _VALSEQNUM(R2) .- ; Store sequence number

RSBSL _VALSEQNUM(R1)

#RSBSY _VALINVLD,-

LKMSGSO RSBSTATUS (R2),608

#RSBSM DAL INVLD, -
RSBSW_STATUS(R1J
(R2) ,~

R1
LKMSGSL_MSTLKID
LKBSL _REMLKID(RO)

CAS_MEASURE
6*PASSGL_ENQNEW_OUT

(SB address is in R3.

; Clear value block invalid flag
: and conditionally set it

; Store remote lock id

and RSPID (in CDRP).

Move LKB address

RO,R4 :
CNXSDEALL _WARMCDRP_CSB ,; Deallocate the package

-

Paoe 6
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Vaﬂ-bgg SENDLOCKREQ = Send a ngw) toch request 2-SEP-1986 ?9:2;:&2 SYSLOA.S J DSTRLOCK.MAR; 2 0 (?0)
147
14 i WAKE PROCESS
}: g : LKB address is in R4,
51 AL 3 147 MOVZWL LKBtL PlD(Rk) ; Get process index
50 00220088'6? Dé E 1479 MOVL ? ?h PCBVGC.RO : : Get gddross of PCB vector
6041 D ; }:;8 MOVL RO) LR ; Get address of P(B
; }2 ? ; Change process state to executable
5¢ D& F 14 CLRL RZ : No priority increment
00000000 GF 1 §F 14 i JSB G*SCHSRSE : chgrt evozt (RPTEVT not used
8 » FA 1484 LBYTE EVTS_AST because we need to JSB G*)
HER .
6FC 14 ? .DSABL LSB
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Build message action routines for new lock requests
and rebuild lock during failin/out

A AR AR AR R ARl R R R R R R R R R R R R R R R 01 )

LD LOCKHSG
; Action routine to build the actual lock request message

. Inputs are:
: R Address of nossago buffer

: Address 8 P

; ALL rogistors except R and R1 must be preserved

ASSUME LKMSGSW_HASHVAL EQ LKMSGSW_MEMSEQ+2
ASSUME LKMSGSL_EPIDNEW EQ LKMSGSW_HASHVAL+2
ASSUME LKMSGSL_PRCLKID EQ LKMSGSL EPIDNEW+4
ASSUME LKMSGSW_FLAGS EQ LKMSGSL_PRCLKID+4

ASSUME LKMSGSB_RGMODE EQ LKMSG 0 FLAGS+2

ASSUME LKMSGSB_GRMODE EQ LKMSGSB RQMODE +1

ASSUME LKMSGSL_BLKASTFLG EQ LKMSGSB_GRMODE+1
ASSUME LKMSGSL_PARPRCLKID EQ LKMSGSL_BLKASTFLG#*4
ASSUME LKMSGSL _PARMSTLKID EQ LKMSGSL PARPRCLKID+4
ASSUME LKMSGSW_GROUP EQ LKMSGSL_PARMSTLKID+4
ASSUME LKMSGSB_RMOD EQ LKMSGSW GROUP+2

ASSUME LKMSGSB_RSNLEN EQ LKMSGSB_RMOD+1

D Secescscsencsne
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ASSUME LKMSGST® JRESNAM EQ LKHSGSB RSNLEN+1
ASSUME CLSMSGSB_FUNC EQ CLSHSGSB FACILITY#
08 A2 0102 8F BO MOVW #LKMSGSK “NEWLOCK@B- ore function and facility codes
I CLSMSGSR_FAC ch.CLsnscia FACILITY(R2)
BLD_LOCKCOM:
3C 98 PUSHR  #*M<R2.R3.R4.R5> : Save registers
S0 2C AS 7D MOVQ  CDRPSL VAL1(ﬁ5).ag : RO = LKB address; R1 = RSB address
52. 0C O 0708 ADDL #LKMSGSW M HS?O.R : Point inside message
8% 34 AS BO 07 MOVW CORPSL v L3(RS),(R2)+ ; Store rebuild seq. number
g & A1 BO 070F MOVW RSBSU AASHVAL (R1),(R2)+ : Store resource hash value
& 48 AS og 71; MOVL SB“" _VALB(RS) ,R4 : Get PCB address
3 8 4 BEQL $ : Branch if system owned (rebuild only)
82 84 A4 [1]0] 719 MOVL PCBSL_EPID(R4), (R2)+ : Store EPID
010C C4& DO 071D MOVL  PCBSL DLCKPRI(R4),=- Store doodlgck priority
8 As 721 LKMSGSL_DLCKPRI NSU-L:HS&SL PRCLKID(R2)
A D 7 ; 5%: MOVL LkBSL_LRID(RO) ,TR2) + ; Store process lock id
[ A8 B0 07 MOVW  LKBSW_FLAGS(ROJ,(R2)+ ; Store input flags
& A0 BO 0728 MOVW  LKBSB RGMODE (ROJ,(R2)+ : Store lock modes
0 A ] 7¢F MOVL LKSSL “BLKASTADR(RO) - : Set blocking ST indicator. Note:
g 7 (R2)+ : address is not used - just zero or not
0é 07 CLRL : Assume no parent lock
5S4 48 A D 7 MOVL %KgSL PARENT(RO) ,R4 ; Get address of parent LKB
0 1 739 BEQL : No parent
23 0 A6 D 738 MOVL LKBSL_LKID(R4) ,R3 : Get parent's proiess lock id
4 & A4 9 75F 4 MOVL LKBSL REHLKID(ﬁA) Ré& : and master lock
82 53 D 742 41 10%: MOva )+ ; Store both parcnt lock ids
50 4&F A1 9A 074 4 MOVZBL nzés _RSNLEN(R1) ,RO : Get resource name length
50 sg T4A 4 ADDL RO™ : Account for adjacent fields
62 4C A 0 74g % MOVC3 RO,RSBSW_GROUP(R1),(R2) ; Move group number, access mode,
75 & ; res. name length and resource name
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3C A 07 154 POPR #*M<R2,R3,R4,R5> ; Restore registers
8 7 ¢ I 29 RSB v
7 1 43 208: : Have a zero for P(B address. This should only occur doing rebuild
; } ; for system owned locks. Verify CVTSYS bit is set.
52 86 cg 7 1 ADDL 86 Ri ; Move past EPID field
3 E0 0758 1 BBS #LEKSV_CVTSYS, = : Continue if CVTSYS is set
€6 28 A 75A 1554 LKBSW_FLAGS (R0) , 58
;6? } f BUG_CHECK LOCKMGRERR,FATAL; CVTSYS not set and PCB address = 0
s 721 1 9 LCKSBLD _REBLDLOCK::
08 A2 0802 8F BO 0761 1 8 MOVW #LKMSGSK _REBLDLOCK@B- ; Store function and facility codes
767 1 ' CLSMSGSR _FAC_LCK,CLSMSGSB FACILITY(R2)
99 10 0767 1560 BSBB BLD kOCKCUﬂ : Build normal portion of ncssaac
50 %C AS 7D 0769 1?61 mMova CORPSL_VAL1(RS) RO : RO = LKB address; R1 = RSB address
0 A B0 7%0 1 6§ MOVW LkBSW_RQSEQNM(R() ,=- ; Store request sequence number
50 A 770 156 LKMSGSW RQSEOA%T(&Z)
8 A 7 0772 1564 Mova RSB$Q VALBLK(R1) ,~ ;: Store value biock
& A2 877 1565 LKMSGSQ_VALBLKAL f (R2)
0 Al 70 77 1569 MOva RSBSQ VALBLK+8(R1) ,~
C A% 877A 156 LKMSGSQ_VALBLKALT+8(R2)
C A DO 077C 1568 MOVL RSBSL _VALSEQNUM(R1) ,- ; Store value block sequence number
64 A2 8;7; }ggg LKMSGSL_VALSEQALT(R2)
0781 1271 ASSUME LKMSGSB RSTATUS Q LKMSGSB_LSTATUS#+1
0781 1 7; ASSUME LKBSV_ASYNC LE
781 157 ASSUME LKBSV_BLKASTQED LE 7
; } }g;g ASSUME RSBSV_VALINVLD LE 7
6g A gg 0781 1576 CLRW LKMSGSB _LSTATUS(R2) ; Clear LKB and RSB status fields in msg
68 A2 2A A0 F3 BF 0784 1577 BICB3 #*“C<LKBSM BLKASTQED'!- : Set sgocifiod LKB status bits
788 1578 LKBSM_ASYRC>,LKBSW_STATUS(RO) ,LKMSGSB_LSTATUS(R2)
FD 8F 8B 738 1579 BICB3  #*~C<RSBSM VALINVLD>,- ; Set specified RSB status bits
69 A2 O Al 7 S 1580 RSBSW_STATUS(R1) ,LKMSGSB_RSTATUS(R2)
51 36 A0 90 8;36 }s 1 MOVB  LKBSBSTATE(RO),R1 T Get lock state
;gg }g % ; Handle special-cased lock states
;gg }g 5 DISPATCH< R1,TYPE=B,PREF IX=LKBSK_,~
792 1; 9 <GRANTED.§ $,-
79 1588 <CONVERT,50%>,~-
796 1589 <HAlTlNg 0s>,-
796 1590 <RETRY, 208> ,-
796 1591 <SCSWAIT,208>,-
7as 1208 '
;:3 } gg BUG_CHECK LOCKMGRERR,FATAL ; Illegal lock state
7A9 1 99 208: : Lock state is RETRY or SCSWAIT. This must be a
7A9 159 ; conversion request as new lock requests in this state aren't even
7A9 1 93 ; rebuilt. Store the old blocking AST address in the nossa?o because
7A9 159 ; that is what the master copy should hold at this point. Then change
;:3 }2§? : the lock state to GRANTED.
SC A0 DO 07A9 1602 MOVL LKBSL _OLDBLKAST(RO) ,- ; Store old blocking AST address
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1C A AC 1603 LKMSGSL _BLKASTFLG(R2)
51 Oi 90 ?3% }%%g MOVB #LKBSK GRANTED R$ ; Set state to GRANTED
6A A2 51 9g 781 16 9 50%: MOVB R1,LKMSGSB_LCKSTATE(R2) ; Store lock state
0 785 160 RSB

e —— . St



Search resource hash table for a matching resource;
If resource found
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786 1 ? «SBTTL LCKSRCV_LOCKREQ - Receive lLock reguest
788 1811 ;es
;g } } § FUNCTIONAL DESCRIPTION
786 1 1? E This routine receives new lLock requests from the remote
7 1615 ; s‘sten. The other s‘ston is the process system and this system is
786 1 19 : the master system. Root lock requests are special-cased in that
;gb } } : the root directory lLogic is involved (see below).
;g% } 13 § CALLING SEQUENCE:
78 12 ? : JSB LCKSRCV_LOCKREQ (called from SCS received message routine)
;gg }2 i : IPL must be at TPLS_SYNCH
§;gg }g g : INPUT PARAMETERS:
786 16 9 E Rg Address of message buffer
8786 1627 ; # Address of (SB
;gg }g g ; RS Address of CDRP for response message
§7ae 1630 : OUTPUT PARAMETERS:
786 1631 ;
0786 1638 : -
o;gg }g g § SIDE EFFECTS:
8786 16 9 ; A message may be sent back as a response
0786 1638 :
0786 1639 5 DESCRIPTION OF DIRECTORY PROCESSING LOGIC:
0786 1641
8;32 }gzg ; 1f tg;s is a sub-resource
3 en
0786 1644 ; Get address of parent resource;
0786 1645 ; else;
0786 1669 :
e g T
3 en
;gg }2;8 : 1f r:gource is managed locally (CSB address = 0)
: en
786 1651 ; Handle lock ro?uest here;
78 12;§ 3 Send response (granted, waiting, blocking, or notqueued);
786 1 : else
786 1624 : Bugcheck if this is a sub-resource
786 1635 ; f system managing the resource is the same
;gb 1259 : syst:g that sent us this request CDIRECTORY LOOKUP]
: en
78 1623 s Send response (do locally);
786 1659 ; else =i
786 1660 ; Send response (resend to specified
786 1661 ; system);
78 1§ § : else
786 1 3 If this is a root resource (PARENT = 0)
786 1664 ; then :
7B6 1665 ; It this is the directory node for this resource
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then
Create directory entry

s Send response (do locally);
else

Send response (re-lLookup in diroEtorE)-

e DIRECTORY RACE]

Bugcheck if parent is not managed here (CSID not 0)
Handle lock request here

CENTER IN DIRECTORY]

Send response

granted, blocking, waiting or
not queued);

LCKSRCV_LOCKREQ::
MOVL R3,R1 : Move (CSB address
PUSHR  #*M<R1,R2,R6,R7,R8,R9,R10,R11>
PUSHL RS : Save CDRP address
PUSHL  CSBSL_CSID(R3) ; Convert (SB address to (CSID and save
MOVL R2,R9 ; Save input message address
BSBW CNXSINIT_CDRP ; Initialize CDRP

; If this is not a root resource request then get address of parent
: RSB (needed for hash table search) and verify that the resource
: is managed on this system.

CLRL R7 : Assume no parent RSB

MOVL 5KHSGSL,PARHSTLKID(R9).R6 ; Get parent lock id

BEQL 0s : No parent - this is a root resource
MOVL R6,R1 : Move parent id

MOVL LKMSGSL PARPRCLKID(R9) ,R0 ; Get remote parent lock id for verify
BSBW VSRIFYREHLKID : Verify Lockid and convert to LKB addr.
BLBC RO,80$% : Invalid lock id

MOVL  LKBSL RSB(R6),R7 : Get parent RSB address

MOVL R7.LKISGSL_PA§HSTLKID(R95 : Store in message for convenience

; Search hash table for a matching resource.
; is used as the template to match.

ASSUME LKMSGSW_GROUP EQ LKMSGSL_PARMSTLKID+4
ASSUME LKMSGSBCRMOD EQ LKMSGSW_BROUP+2
ASSUME LKMSGSBRSNLEN EQ LKMSGSB_RMOD+1
ASSUME LKMSGSTRESNAM EQ LKMSGSBRSNLEN+1

MOVAB  LKMSGSL_PARMSTLKID(R9) ,R4 ; Point to start of fields to match
MOVZBL LKMSGSB_RSNLEN(R9) ,R10° ; Get Length of resource name

: Account for other fields to match
$W_HASHVAL(R9) ,R1 ; Get resource hash value
$SRCH_HSHTBL ; Search hash table
ISTING_RESOURCE
ESOURCE

The input message

#8,R1
LKASG
JSB GALCK
RO, EX
NEW_R

; Other system sent us an invalid lock id
BUG_CHECK INVLOCKID,FATAL

v
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§2 }; i :l't'!tt't"""""t'tttt't'!..t'ttttlt't.tttittiltttitttitittt'tttttttttt
2 }; g E Existing resource
2 }; 9 Eiiit!'!’"ti'!'t"""t'tt'tt.ttt'tt*ttt't'tt.ttlitit"ttttttttitittitlt"t
2 }; g .ENABL LSB
04 1730 58: ; It Looks Like we ghould perform a directory lLookup. However,
304 1731 ; 1f we are rebuilding a lock during failover, then additional
02 }; § : checking must be performed.
09A9 N §84 1734 CMPB CLSMSGSB_FUNC(R9) ,~ ; Is this a rebuild Lock message
08 0807 1735 leNSGSK_REBLDLOCK ; (only sent during failover)?
09 18 0808 17 ? BNEQ 108 : No
55 68 g 880A 17 MOVL (SP) ,RS : Yes, get CSID of requesting system
F7EO* 30 080D 17 g BSBW chsguscx,olnenrav : Check if it's really a directory entry
0C S0 9 081g 17 BLBC RO,15% : It's not - build the lock
0096 31 83}6 1;2? 108:  BRW DIR_LOOKUP : Do a directory Lookup
0816 1765 EXISTING_RESOURCE:
0816 174 : We've found a matching RSB, If the resource is being
0816 1744 : managed by another system (CSID non-zero) then treat
0816 1745 : this request as a directory lookup. Otherwise, handle it
83}2 };29 ; in this system. Registers contain:
0816 1748 : RS Address of natchinf RSB
0816 1749 S R6 Address of parent LKB (or 0)
0816 1750 : R7 Address of parent RSB (or 0)
83}2 };21 : R Address of input message
S8 55 DO 0816 17S§ MOVL RS,R8 ; R8 will be used to point to RSB
54 38 AB DO 0819 1754 MOVL  RSBSL_CSID(R8),R4 : Get CSID
ES 12 Og}g };SS BNEQ 5% : Do a directory lookup
00000002 8815 17?? 15%: .IF NE CAS _MEASURE
00000000 GF Dé g1F 1758 INCL G*PMSSGL _ENQNEW_IN
E };gg +ENDC
92AF 30 g 1761 BSBW BUILD LKB ; Build the lock block
17 50 E9 0828 176§ BLBC RO,19% : Exit on any error
58 A6 6% DO 0828 176 MOVL  (SP),LKBSL _CSID(R6) ; Store CSID of requesting system
09 A 91 082F 1764 CMPB CLSH§GSB_FUNC(R9),- : Is this a normal Lock message?
01 1725 IBKHSGsk_NEULOCK ; (as opposed to a failover message)
10 13 17 9 BEQL 20$ : Yes
09 A9 91 176 CMPB CLSMSGSB_FUNC(R9) ,~- : Is this a rebuild lock message?
1763 #LKMSGSK_REBLDLOCK
1% 179 BNEQ 18% : No, must be a directory entry message
01¢c0 3 8 1770 BRW REBLD_LOCK ; Yes, rebuild the lock
1771 18%: BUG_CHECK LOCKMGRERR,FATAL; Disagreement regarding who's mastering
4 177§ ; this lock tree
o1 N 2 };;‘ 19%: BRW BLDLKB_ERROR2 ; Branch extender
45 1775 208 ; Now see if the Lock can be ?rantod. To be granted the conversion
4 1779 ; and wait quo?os must be empty and the requested lock mode must be
4S 177 ; compatible with the ?roup gr’nt mode of the resource, (Actually,
45 1778 ; any locks on the wait queue in states other than LKB‘U_UAIT!NG
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2 };73 ; are ignored).
2 }; % ASSUME RSBSL_WTQFL EQ RSBSL_CVTQFL+8
S0 18 A8 DE 45 17 MOVAL RSBSL_CVTQFL(R8).RO ; Get address of conversion
60 50 DI 49 1784 CMPL RO, (RO) ; Queue empty? . o
sr 18 4C 1785 BNEG 50 : No
50 8 C 4% 17 9 ADDL #8,R0 ; Get address of wait queue
3 B ]0] 3% T MOVL RO, R1 ; Save in R
51 &40 D1 0854 1788 308: C(MPL  (RO).R1 ; Queue empty?
1A 12 gg }; 8 BNEQ 40% : No
§§gg };31 35%: : No waiting requests (or RECOVER bit is set); is the lock compatible?
51 34 A6 9A 8859 179§ MOVZBL LKB$B_RQMODE (R6) ,R1 ; Get lock mode
55 0C AB 9A 085D 1794 MOVZBL RSBSB_GGMODE (R8) ,RS : Get group grant mode
18 00000000°'GF45 51 E1 832} };35 BBC R1,G*CCKSCOMPAT_TBLLRS1,528 ; Branch if incompatible
086A 1799 : Lock can be granted
086A 1798
00000000'GF 16 089A 1799 JSB G*LCKSGRANT _LOCK ; Grant the lock
016C 3 837 }ggg BRW LOCK_GRANTED
087 180; 408: ; Wait queue was not empty. Skip over locks not in LKBSK_WAITING
0873 180 ; state. If we find even one lock in LKBSK_WAITING state, then
] 83;; }ggg ; this lock is not grantable.
S0 60 DO 0873 1806 MOVL (RO) ,RO : Get next lock on wait queue
FF 8F 91 0876 1807 CMPB  #LKB$K WAITING,=- : Is it in LKBSK_WAITING state?
FE AQ 0879 1308 §KBSB_STATE-LKBSL_SOFL(Rb)
b7 12 83;8 }8?8 BNEQ 0% : No, skip over it
087D 1811 50s8: ; Lock cannot be granted now due to other locks in the uaiting
087D 181; : or conversion queue. However, if the RECOVER bit is set, then
gg;g 1314 ; ignore these locks and try granting it anyway
07 EO 087D 1815 BBS #LCKSV_RECOVER, - ; Branch if recovering a lock
D7 28 A6 835' }a}$ LKBSW_FLAGS(R6S , 358
088 1318 528: : Lock cannot be granted now. Queue it unless LCK$SM_NOQUEUE
8g§ }glg ; is set.
02 EO 08 1821 BBS #LCKSV_NOQUEUE ,~- ; Branch if the NOQUEUE bit is set
15 28 Ag 8 ; 13 § LKBSW_FLAGS (R6S 558
46 A 80 1 MOVW RSBSW RASEQNM(RS) , - ; Store request sequence number
10 A6 A 1824 Lxssu_aossonn(ag)
46 AB B C 1825 INCW RSBSW RQSEQNM(RS) ; Increment sequence number
00000000'GF 16 088F 1 ? JSB G LCKSQUEUEWAIT ; Queue it
50 F% 8F go 295 1 MOVB #LKBSK_RSPQUEUED,RO ; Set response state
14B 1 832 } g BRW LOCK_QOEUED
3E } ? 55%: ; Lock should not be queued. C(lean up and exit.
00000002 ”® ) § .IF NE CAS _MEASURE
00000000° GF D6 9C 1 INCL G*PASSGL _ENQNOTQD
: } g LENDC
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; Deallocate LKB, lockid, etc.
; Return status

DSTRLOCK
V34-001

LCKSDEA
MOVZIWL #SS$_NO
RESPOND

.DSABL LSB

oCco

S D —

Page 39
% {13
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:!Qtt't"i"ti"'ti""""l't'ittttttttttt.t.titt'tt.ittttti'ttttttttt'
:
: Directory handling and error routines

.

AR R 2220222222222 2 3222222322228

.ENABL LSB

DIR_LOOKUP:

Treat this request as a directury lookup request by returning
; the CSID of the system managing this resource. he
; CSID matches that of the requestor then return a different

; response state to indicate this. R& contains CSID of
; system managing resource.

00000002

.1F NE CAS_MEASUR
00000000'GF D6 $ i

INCL G*PMSSGL_DIR_IN

48 TSTL RSBSL_PARENT(R8) ; Directory entries must be roots

BNEQ 40% ; Error

RESEND:

POPL  R3

POPL RS

CMPL  R3,R4

BEQL  RESPOND DOLOCL
MOVL  R&,CORPSL VALT(RS)
MOVB #LKBSK_RSPRESEND, -
CORPSL "VAL2+2(RS)
BRW NOTQUEDED_EXIT

408$: BUG_CHECK LOCKMGRERR,FATAL
RELOOKUP:

-
~Oo
—O
now

00 0o O0 00 Co 00 00 0o 00 0000 00 00 0O 00000000 00000000 <<

@@ > 3>> > >

O NS NORIPININNON NN NIRRT M M D OO NIO T B NN~ O YOO OV OV O OV O

RESPOND _
Restore CSID of incoming message
Restore CDRP address

Is rosuostor managing resource?
Yes, do locallg (on remote system)
No, return CSID of other system
Set response state

o 0o
mm
VWO =000

wh
f o
OOW—=0O

2C A5

WM
onoco
VI QoW S
SN W
AR TR T TR TR 1

o
w
Py

Send a response telling requesting system to resend this
request to directory system (CSID in R4). Note that it is
possible for the requesting system to be the directory system
for this resource in which case a ''do locally' response is sent.
This situation is caused by the following race:
o This s‘sten masters the resource
o The other system (directory system) sends a request here
o0 This system removes the directory entry T bt
o This system receives the request and returns ''do locally
The danger with this race is that the other sYsten doesn't realize
it has a diroctor¥ entry so doesn't set the DIRENTRY bit. What
t is already set and LCKSRCV_RMVDIR will not

=l-lelelel e lalnlnlnlalel’ 11 ]

00 0000 00 00 00 0D GO 0o 00 O OO Co 0o 00 00 0O 0O 00 00 0D 00 00

saves us 1s that
delete the RSB.

CLRL Rgatb_HSHCHN(R11) ; Remove RSB from hash chain
MOVL  R&,R
JSB G*E XESDEANONPAGED : Deallocate RSB

BRB RESPOND_RE SEND

DIR_ENTER:
= : If we are the directory system for this resource, then handle
; this request by making a directory entry. Otherwise, tell requesting

LFATE TR PR PR TR TR TE PR TR B TN J

OO0 0OO0000000000

50
00000000 GF
08

[elelelelelelelelelelelelelelelelele el ==ttt d il lelelelelelelaclaleclslealaleaclalalelalalalelelelel= e L

o000
T
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DF 1899 : systcn to re-Lookup the request in the directory as we've been
g; }9 ? ; bagged by a directory lookup race.
53 OgOOOOOO'GF go DF 19 i MOVL G*LCKSGL _DIRVEC,R3 : Get address of directory vector
1 44 A C 08E6 19 MOVIWL RSBSW_HASHVAL (R8),R1 : Get hash value
5 94 EA 1904 CLRL i ; Clear high order hash value
51 S0 51 F&A EC 1905 EDIV - ;(RS) R1,RO,R1 : Compute hash index (in R1)
5¢ 6341 0D Fe 19 9 MOVL (R3)CR15,RE ; Get directory system
DA 1 F 19 BNEQ RELOOKUP ; It's not us
01 A F8 1908 BISW #RSBSM_DIRENTRY,~ ; Set directory entry bit
0F A8 0 ;e }3?3 RSBSW_STATUS (R8S
00000002 §§FC 1911 .IF NE CA$ MEASURE
00000000°'GF D6 3 191; INCL G*PRASSGL oxa IN
0902 191 .ENDC
0902 1914
S3 BEDO 0902 1915 POPL R3 : Restore CSID
SS BEDO 0905 1916 POPL Rg : Restore CDRP address
38 AB 53 0O 838% }3}5 MOVL +RSBSL_CSID(R8) ; Store CSID in RSB to form dir. entry
090C 1919 RESPOND_DOLOCL :
090C 1920 ; Send a response that tells the requestor to handle the lock request
838% }3 1 ;s locally.
F9 8¢ 90 090C 19 g MOvVB #LKBSK_RSPDO OCE - ; Store response state
32 AS 090F 1924 CORPSL“VAL2+2 (RS)
OF 1" 83}1 }g 2 BRB NOTQUEDED EXIT
091 1927 RESPOND_NOTQED:
091 1928 : Lock was not queued due to an error. Status is in RO
83} }3 8 ; (e.g. SS$_NOTQUEUED)
53 BEDO 891 1931 POPL R; : Restore CSID
SS B8EDO 0916 19 i POPL R : Restore CDRP address
30 A5 SO0 80 8919 193 MOVW RO,CORPSL_VAL2(RS) : Store error status
FC 8F 90 091D 19%4 MOVB #LKBSK _RSPNOTQED, - : Store response state
32 AS og 0 }332 CORPSL VALz+z(ass : and fall thru to ...
9 19%7 NOTQUEUED EXIT: :
OASA'CF 9 09 1938 MOVAB  W*BLD_RSPMSG,- ; Store address of message build
4C AS 9 1939 CORPSC HSGBLD(RS) : routine
9 1940 QUEUED_EXIT:
S0 00000000°'GF DO 09 1941 MOVL G CLUSGL CLUB,RO ; Get address of CLUB
00AC CO BO 092F 13&; MOVW  CLUBSW_MEM % a(Rr0),~- : Store membership seq. num.
34 A 9 g 194 CDRPS VAL RS)
OFCé6 BF gA 9 1944 POPR #*M<R1,R2,R6,R7 .,R8,R9,R10,R11>
F6C4' 30 0939 1945 BSBW  CNXSSEND MSG RESP ; ‘Send uessag response
0000'8F 50 ?1 93C 1949 CMPY RO, #5S$ ﬂOSUtHNODE . Is stltus S$_NOSUCHNODE?
9 941 194 BEQL 6 6 : Yes, err
50 5 D 943 194 MOVL : No, SSS NODELEAVE is okay
00000000'GF 1 322 }32 JAP s*txesoEAuoupAseo : Deallocate CDRP
ggé }321 60$: BUG_CHECK LOCKMGRERR,FATAL; CSID invalid
95 195§ .DSABL LSB
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3

-
3 New Resource
o
L

R N AN N R RN PR R RN RN RN AR RN RN AR AN NIRRT RN ARANTREY

Resource was not found so it must be created. If it's a root
resource and we are the directory system, then a directory

entry will be made but the lock will be handled b‘ the remote
system. If it's a root resource but we are not the directory
system then the remote system will be told to re-lLookup this
resource in the diroctorK. If it's not a root resource then the
lock request is handled here. Registers contain:

R? Address of parent LKB (or 0)

R Address of parent RSB (or 0)

R9 Address of input message

R10 Length of resource name+8

R11 Address of Last RSB in resource hash chain

AT R TR PR TE PR PR FE PR FE R TR

NEW_RESOURCE :

MOVAB RSBSK _LENGTH-B(R10),R1 ; Compute size of RSB

JSB G‘EXS’ALONONPAGED : Allocate RSB

BLBC RO,40% : Didn't get one

MOVZWL R1,RSBSW SIZE(R2) : Store size and zero depth
MOVE  #DYNSC_RSB,RSBSB_TYPE(R2) ; Store type

MOVL  R2,R8 : R8 points to RSB

; Initialize various fields in RSB

ASSUME RSBSB_CGMODE EQ RSB$B_GGMODE +1
ASSUME RSBSW-STATUS EQ RSBS$BCGMODE+1
ASSUME RSBSW REFCNT EQ RSBSL VALSEQNUM+4
ASSUME RSBSW BLKASTCNT EQ RSBSW REFCNT+2
ASSUME RSBSL™CVTQFL EQ RSBSL GﬂorL+g
ASSUME RSBSL™WTQFL EQ RSBSL CVTQFL+
ASSUME RSBSW_RQSEQNM EQ RSBSW_HASHVAL+2

MOVL R8,RSBSL _HSHCHN(R11) Make Last RSB point to this one
CLRL  RSBSL_HSRCHN(RS) This one ends the chain

MOVL R11,RSBSL_HSHCHNBK (R8) Point to previous one

=8¥tL gsag%,eanrt(ne>.no Initialize all three queue headers
MOVL Rg (R1)+ ; Granted queue

MOVAQ (RO)+, (R1)+

MOVL RO, (Rf)+ ; Conversion gqueue

MOVAQ (RO)+, (R1)+

MOVL R .(Rf)# ; Waiting queue

MOVL RO, (R1)

CLRG  RSBSQ_VALBLK (RS
CLRG  RSBSQ VALBLK+8(
CLRQ  RSBSL VALSEQNUM

)
R
(
CLRL RSB$B GGHODE(RB%
8
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Clear value block

8)
R8) Clear value block so?. number,
ref. count and blocking AST cnt.
Clear modes, status

Store hash value, clear request
sequence number

Move parent RSB address, group number,

MOVZIWL LKMSGSW_HASHVAL
:?SSU_HKSHVAL(R
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v04-001 LCKSRCV_LOCKREQ - Receive lock request -SEP-1984 145:42 [SYSLOA.SRCIDSTRLOCK.MAR;?2 (15)
990 1 LKMSGSL _PARMSTLKID(R9),=; access mode, res. name length and
48 AB 24 A9 3zp }g RSB!L_PIRENI(R%) ; resource name to RSB ’
9A1 15 ; If this is a root resource, then just create a directory entry
8:} }? ; and don't build a LKB.
57 D A 1 TSTL R7 ; Is this a root resource?
gA 1 9A 1 BNEQ 60% ; No :
Sy 3 3: ! BRW DIR_ENTER : Yes
0068 3 3:8 § 40S$: BRW BLDLKB_ERRORZ2 ; Branch extender
9AB & 508: ; Received a lock request for a lock whose parent is not managed
3:3 8 5 : by this system.
3:? 8 ? BUG_CHECK LOCKMGRERR,FATAL
0B A7 01 81 O09AF 20 3 60$: ADDB3  #1,RSBSB _DEPTH(R?7),~ : Set depth
08 AB 895 030 RSBS$B_DEPTH(RB)
40 A B6 098 031 INCW RSBSW_REFCNT(R7) : Incr. parent's reference count
38 A7 DO 0988 20 ; 65%: MOVL RSBSL_CSID(R?7),- ; Clear CSID by cogying parent's
38 A8 0988 20 RSBSL_CSID(R8) ; and verifying it's zero
EC 12 098D 8 4 BNEQ 50% ; Error
09BF S
098F 0%6 ; Build the LKB.
098F 2037
00000002 %85 2038 .IF NE CAS _MEASURE
00000000°'GF D6 (09BF 2039 INCL G*PASSGL_ENQNEW_IN
09C5 2040 .ENDC
9C5 2041
010F 30 09C5 2042 BSBW BUILD LKB
38 50 E9 09CB 2043 BLBC RO,BLOLKB_ERROR ; Unable to build LKB. Status in RO
58 A6 6E DO 09(B 2044 MOVL (SP),LKBSC_CSID(R6) ; Store CSID or rcauosting system
09 A9 91 09CF 2045 CMPE  CLSMSGSB_FONC(R9) ,- : Is this a rebuild lock message
08 9D§ 046 #LKMSGSK "REBLDLOCK : (only sent during failover)?
29 13 09D 047 BEQL REBLD_LOCK ; Yes
905 868
ggS 23 ; Grant the lock.
51 34 A6 9A 902 851 MOVZBL LKBSB_RQMODE (R6) ,R1 ; Get requested mode
00000000°'GF 16 38? Ogi JSB G*LCKSGRANT _LOCK_ALT ; Grant the lock
9DF 2054 LOCK_GRANTED:
02 AA 09DF gS BICW 0Lxgsn DBLKAST,- ; Got set spuriously by common code
2A A6 9€1 ? LKBSW_STATUS(Ré)
50 FABF 90 35 g MOVB #LKBSK_RSPGRANTD RO ; Set response state
9E7 53 LOCK_QUEUED:
9E7 60 ; Lock response state is in RO, It is either RSPGRANTD or
9E7 61 ; RSPQUEUED. 1.e. it is one of the states that actually
3%; 2§ ; built and queued a LKB. Send response message.
g; gED 9E7 4 POPL Rg ; Restore CSID
ED 9EA S POPL 14 ; Restore CDRP address
OA6B'CF 9t 09ED 9 MOVAB W*BLD_LOCKRSP,~- ; Store address of message build routine
4C AS 9F1 206 CORPSC MSGBLD (RS)
2CAS 56 DO O09F3 68 MOVL R6,CORPSL_VAL1(RS) ; Store LKB address
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v3«-581 LCKSRCV_LOCKREQ = Rece 3- lock request 6-SEP-1984 ?9:6 142 [SYSLOA.SRCIDSTRLOCK.MAR;2 ’ (15)
32 AS 30 go 9F7 $9 MOVB RO, CORPSL _VAL2+2(RS5) ; Store response state
FF2A 31 3;g 4 BRW QUEUED_EXTT
9FE 7¢ REBLD_LOCK:
g;E ;‘ ; Rebuild lock (only performed during failover)
FSFF*' 30 9F$ 75 BSBW LCKSREBLD _LOCK ; Rebuild the lock
pC N :§ ;9 BRB LOCK_GRANTED ; Send the response
A 78 BLDLKB_ERROR:
A 7 ; Error status in RO, Parent RSB address in R7.
: ? ; Address of previous RSB in hash chain in R11, Deallocate RSB.
59 Dg A0 i PUSHL RO ; Save RO
40 A 8 A DECW RSBSW_REFCNT(R7) : Decrement's parent's reference count
D& O0AO8 2084 CLRL Raatb_HSHCHN(R11) ; Remove from hash chain
50 DO OQAQA 2085 MOVL R8,R
00000000 GF 18 0AQ 8 ¢ JSB G*E XESDEANONPAGED ; Deallocate RSB
50 BED 8:}6 14 POPL RO ; Restore RO
O0A16 2089 BLDLKB_ERROR2:
0A16 2090 ; Error handling depends on whether this is a rebuild lock
0A16 2091 ; (during failover) or a lock request during normal operation.
0A16 09§ : During normal operation, all errors other than SS$_INSFMEM
0A16 209 ; are sent back to the other system. SSS_INSFMEM is handled
0A16 2094 : by broakin? our connection as a form of waiting.
0A16 895 ; During failover, we bugcheck here with an appropriate
8:}2 8? ; type of resource exhausted bugcheck.
09 A9 91 0A1 898 CMPB CLSMSGSB_FUNC(R9) ,~ ; Is this a rebuild Lock message?
I P e T
; Yes
0000 8F ig B1 §A1C 181 CMPY RO, #SSS_INSFMEM : Is it insufficient memory?
03 13 0A21 21 g BeaL 304 : Yes
FEgg 31 0AZ23 18 BRW RESPOND_NOTQED : No, send error back
SEDO 0A s 106 30%: POPL i ; Restore CSID
55 BEDO OA 105 POPL R ; Restore CDRP address
50 55 DO 0A2C 19 MOVL R5,.R0
00000000°'GF 16 O0QA2F 21 JSB G*E XESDEANONPAGED : Deallocate CDRP
grce gr BA 0A35 183 POPR  #*M<R1,R2,R6,R7,R8,R9,R10,R11>
3 1 0 0A39 21 MOVL R1,R ; Move (SB address
FSC1* g : E }}? gggu CNXSRCV_REJECT ; Reject this message
Ab 1
AL 115 40$: ; Unable to rebuild a lock during failover. Bugcheck
0:2 }}g ; with a (hopefully) useful bugcheck message.
0000°'8F S0 ?1 A 119 CMPY Rg #SSS_INSFMEM ; Is it insufficient non-paged pool?
06 12 0A4S 211 BNEQ 508 : No
Ab 113 BUG_CHECK INSFPOOL ,FATAL ; Yes
0000°'8F SO B1 QA4 119 508: cmPQ 28 #SS$_NOLOCKID ; Is it no lockids?
06 12 0ASO 2120 BNEQ H : No
A 121 BUG_CHECK INSFLOCKID,FATAL; Yes
: 3 } g 60%: BUG_CHECK LOCKMGRERR ,FATAL; Unknown error (status in RO)

e e S et st e el
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Message Build Routines
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BLD_RSPMSG is a generic nossag building routine that simply
copTes a fixed quadword from the CDRP into the message
buffor. Since this is a response message, the RSPID sent
to us is returned. Registers contain

Rz Address of nossago buffer

R Address of CDRP

ASSUME LKMSGSB_STATE EQ LKMSGSL_CSID+6
BLD_RSPMSG:

Lo Lo Mo e o To AW LV LW (0 LN N VIV IV IV IV IV IV VIV VIV I ]

OW—=N
(ol 1 Tal
>
~N
o0 (=lelelele] l=lolelelelelelelelelelelelelelelelelelelelelele Byl
P P P P P B P R B R R BB BB BR3P 2222222222222 20 2 2 2 2 2 3> > > > > > EEE 4
iBSﬁFgﬁFSﬁBSﬁﬁﬁs8&?3&53&58“33; OWVHANOOOP P P 2P o
[N, S NN NN NN NN NN LN N NN NN LN LN NS LN LN LN LSS LSS SN NI NSNS NN LN LN NSNS NN NN NSNS NN N N N N ]

ASSUME CLSMSGSB_FUNC EO CLSMSGSB FACILITY#+
08 A2 0182 8F BO MOVW #LKMSGSK“NEWLOCKa8~ ; Store function and facility codes
'CLSHSGSH RESPHSG-
'CLSMSGSKFAC LCK,CLSMSGSB FACILITY(R2)
AS 7D MovaQ Eg:gg VAEIé(g%‘ ; Copy value into message buffer
Ag 80 MOVW DRPS& L3S(RS) ,- ; Store membership seq. num.
b LKMSGSQ nensso(é )

05 0A6A
0

BLD_LOCKRSP builds a rcsponso message for lock requests.
This rosponso ncssa?c is only used 1f this system actuolly
created (and queued) a LKB. In all other cases, (e.g.
directory lookups) 4 sinplo response is built by BLD _RSPMSG.
Registers contain

E Address of message buffer

f Address of (S

i Address of CDRP

CORPSL_VAL1 contains address of the LKB
ALL registers except RO and R1 must be preserved

Note: This message build routine uses pointers (to LKB and RSB)
that will not be valid if we started a state change. Therefore,
it is necessary to validiate the membership sequence number
before using any pointers stored in the CDRP.

BLD_LOCKRSP:
ASSUME CLSMSGSB_FUNC EQ CLSMSGSB_FACILITY#+1
MOVW #LKMSGSK “NEWLOCK@8~ ; Store function and facility codes

LI A TR AT E A TETETE TR A TR PR TR T

08 A2 0182 8F B0

:
§
§
?
g
;
s
9
g
5
s
:
?
g
§
:
é
?
s
?
g
5
9
s
?

d
R
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
Th
14
14
T4
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
16
16
16
16
}6
18
16
1
1
1
17
17
17
17
17
17
17
17
}7
18

'CLSHSGSI RESPMSG~-
A71 'CLSHSG‘K AC kCK.CLSHSGSB FACILITY(R2)
36 AS BO O0A MOVW CDRPS RS) ,- Store membership seq. num.
Ai A74 LKMSGSQ nsns;o(ﬁg)
51 & A D0 0A76 MOVL CSBS& CCUB(R3) R ;: Get address of CLUB
OOAC C1 Bl O0A7A CHPY CLUBSG_MEM in(ﬁ1).- : Have we done a state change?
& AS A7 58RP$L VALS(RS)
3 1 A BNEQ $ : Yes
§ A D A MOVL CORPSL _VAL1(RS),.RO : Get address of LKB
8 A D A MOVL LkBSL CKID(RO),~ : Store master lockid
A A LKMSGSL_MSTLKID (R2)
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'} -881 LCKSRCV_LOCKRE% - Rccetel lock request 2-55?-1334 ?9:22:‘2 !SYSLOA.SRCJDSTRLOCK.HAR:Z 9 (12) V8‘
54 A D0 O0A 1 i MOVL LKBSL _REMLKID(RO),~ : Store process lockid
4 A A 1 LKMSGSL PRsLKlD(Ré)
2 A 90 O0A 184 MOVB CORP k A fg(ng).- ; Store response state
E A A 185 LKMSGSB _STATE(R2)
iA A BO OA 1 9 MOVW LKBSW STATUS(RO) ,~ ; Store LKB status
8 A A98 21 LKMSGSW_LKBSTATUS (R2)
A9A 21 g ASSUME LKB‘K_GIANTED 6T
A9A 21 ASSUME LKBSK_WAITING LT
36 ? ?g :33 }9? gfgg *sgil_STAYE(RO) : &s lock granted?
: No
51 AQ 90 A9F 19; MOVL LKBSL_RSB(RO) ,R1 : Get RSB address
Al 7D OAA 13 MOVG  RSBSQ"VALBLK(R1) - : Store value block
A2 AAG 2194 LKMSGSQ VALBLK(R%)
Al 70 AA 195 MOva RSBSQ VALBLK+8(R1),~
A AAB 199 LKMSGSQ_VALBLK+8(R2)
C A DO OQAAD 219 MOVL RSBSL _VALSEQNUM(R1) .- ; Store sequence number
0 A AB 193 LKMSGSL VALSEQNUM(R2)
E A B0 0AB 19 MOVW RSBSW STATUS(R1),- ; Store RSB status
1A A2 AB 80 LKMSGSW_RSBSTATUS (R2)
05 :g 1 RSB
10 A0 B0 O0AB 8§ 108: MOVW LKBSW _RQSEQNM(RO) ,~ ; Store request sequence number
30 A2 ABB 2204 LKMSGSW_RASEQNM(R2)
(1} :gg 85 RSB
ABE 0? 208: ; We've done a membership state change between our SEND MSG
ABE 08 ; and calling the message build routine. Just send back a RETRY
8:3% ?3 ; status.
FE 8F 90 OABE 1 MOVB #LKBSK RETRY,~- ; Store RETRY status
1€ A2 0AC1 1§ LKMSGSB_STATE (R2)
05 OAC3 1 RYH
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V86-881 BUILD_LKB = Bu %ld loc lock -SEP-1936 ?9: 3:42 SYSLOA.SRCIDSTRLOCK.MAR;?2 9 (17)
:Et }S .SBTTL BUILD_LKB = Build Lock block
AC4 1? 14e
:Ez }% s FUNCTIONAL DESCRIPTION:
ACé4 3 This routine builds LKBs for received Lock requests that are
:Ez 13 being handled by this system.
:Ef g § CALLING SEQUENCE:
AC4 5 BSBW  BUILD_LKB
AC4 s :
:E: : INPUT PARAMETERS:
0AC4 3 : Rg Address of garont LKB (or 0)
8AC4 0 ; R Address of
:Ez 1 3 Address of input message
§2§2 g P IMPLICIT INPUTS:
8:22 5 : Various fields in the input message are used
3252 ? : OUTPUT PARAMETERS:
0AC4 g ; RO Completion code
0AC4 40 ; R6 Address of LKB
0AC4 41 ;
8:22 25 s COMPLETION CODES:
0ACGL 2244 : $S$_NORMAL Successful completion
0AC4 45 ; SSS_INSFMEM lnsufficcnt memory to allocate LKB
0AC4 69 : SS$_NOLOCKID No lock ids
0AC4 47 ;
0ACé 48 ;s SIDE EFFECTS:
ACé 49 ;
ACé 50 ; RO - R4 are destroyed
e gl i
AC4 S
AC4 gk NO_LOCKIDS: .
8:%2 SS ;: No lock ids. Deallocate LKB and try to extend table.
SO0 S2 DO OAC4 s? MOVL R2,R0O ; Address of LKB
00000000'GF 16 OQAC? gs JSB G*EXE$DEANONPAGED : Deallocate it
00000000 GF 18 AC JSB G*LCKSEXTEND_IDTBL ; Extend table
01 50 E AD 60 BLBS RO,BUILD_LKB™ ; Success, repeat routine
05 :g 2§ BUILD_LKRSERR:
AD 6
AD7 64 BUILD_ LKB
51 8080 8F ?C AD7 65 OVIWL #LKBSK LENGTH,R1 : Size of LKB
00000000 * GF 3 AD 69 sa G*EXESKALONONPAGED ; Allocate it
F1 50 E AE§ 6 BLBC RO,BUILD LKB ERR Unable to allocate it
08 A2 00350060 8F DO OAE 6 MOVL #<OYNSC CKBaTE> !~ Store size and type
AED 9 LKBSK_LENGTH,LKBSW_ S12€ (R2)
C A2 D& OAE CLRL  LKBSL™ lo(azf ; Clear PID
50 00000000°GF DO OAF 7 MOVL G‘LCKSGL NXTID,RO : Get next lock id
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VS#-bO\ BUILD_LKB - u&ld lock glock 2-SEP-1934 ?9:42:42 SYSLOA.SRCIDSTRLOCK.MAR;2 ’ (1’)
(B 1 AF7 BEQL NO_LOCKIDS ; No more = return error
51 00000C00'GF D AF MOVL G‘CCK%GL_IDTBL.R1 ; Get address of lock id table. =++ May
B ; combine with next instr. if no loading
30 A2 58 B0 OB MOVW RO &KB%E_LKID(RZ) ; Store lockid index
1 614 E 0BO4 MOVAL  (RI)CROITR1 ; Get address of lockid table entry
oooogoo '‘GF__ 61 3C 0B08 MOVZWL (R1),G*LEKSGL_NXTID : Update ptr to next free id
32 A 02 Al B BOF MOVW 2(R1§ &KB‘L_LKID* (R2) ; Store lockid sequence number
61 g D0 0B14 MOVL ng.tai ; Store LKB address in table entry
Sg Ag D B17 MOVL R8,LKBSL _RSB(R2) : Make LKB point to RSB
48 A g Dg B1B MOVL Rs LKBSL _PARENT (R2) : Point to parent LKB
03 13 O0BIF BEQL 10§ : No parent
4C A6 B6 g 1 INCW LKBSW_REFCNT(RéG) : Incr. parent's reference count
g 2 108: ; Build portion of LKB that comes from input message
0B24 ASSUME LKMSGSW_FLAGS EQ LKMSGSL _PRCLKID+4
0824 ASSUME LKMSGSB_RQMODE EQ LKMSGSQ_FLAGS+2
0824 ASSUME LKMSGSB_GRMODE EQ LKMSGSB_RQMODE+1
g 2 ASSUME LKMSGSL_BLKASTFLG EQ LKMSGSB_GRMODE+1
56 52 D0 0B24 MOVL R2,R6 : Use R6 for LKB from now on
53 14 A9 9E 0B27 MOVAB  LKMSGSL_PRCLKID(R9) ,R3 ; Point into message
54 A6 83 DO 0B2B MOVL (R3)+,LRBSL_REMLKID(R6) ; Store process lock id
8 A6 83 BO 0B2F MOVW (R%)*.LKBSU_FLAGS(Rb) ; Store flags
& A6 83 B0 OB ; (R3)+,LKBSB_RQMODE (R6) ; Store Lock modes
20 A6 83 DO 0B MOVL  (R3)+,LKBSL_BLKASTADR(R6) ; Store blocking AST flag

; Store EPID of owner of Lock unless LCKSM _CVTSYS is set in
; which case, store 0. Also store deadlock priority if not system
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; owned.
CLRL RO ; Assume system owned
BBS #LCKSV_CVTSYS, - ; Branch if it is system owned
LKBSW_FLAGS (R8) , 208
50 08 MOVL LKMSGSL_EPIDNEW(RY9) ,R0 ; Get EPID
MOVL LKMSGSL_DLCKPRI _NEW(R9) ,-
0849 LKkBSL _DCCKPRI(RE) ; Store deadlock priority
14 A6 00 832? 208: MOVL RO,LKBSL_EPID(R6) ; Store EPID or 0
832; ; Finish remainder of LKB
10 B0 OB4F MOVW #LKBSM _MSTCPY,- ; Store master copy flag
2A A6 1 LKBSW_STATUS (R6) _
08 E1 g BBC #LCKSY _PROTECT, - : Branch if this is not a protected lock
06 58 Ab B LKBSW_FLAGS (R6S ,308 :
0200 8F A8 58 BISW #LKBSA_PROTECT,~- s Set PROTECT status bit
2A A6 5¢ LKBSW_STATUS(RS)
4C A6 B4 S; 308: CLRW LKBSW REFCNT(R6) ; Clear ref. count
50 00° 8? 24 aggL S*#SSS_NORMAL RO ; Store success status
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«SBTTL LCKSDEALLOC_LKB - Deallocate a LKB

>

ocC

e
o

—a

++

FUNCTIONAL DESCRIPTION:
This routine is used to deallocate a LKB and perform
additional cleanup such as deallocating the lLock id. and
adjusting the parent's reference count.

CALLING SEQUENCE:
BSBW LCKSDEALLOC_LKB

INPUT PARAMETERS:

R6 Address of LKB
OUTPUT PARAMETERS:
None
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SIDE EFFECTS:
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086 RO = R3 destroyed
0
LCKSDEALLOC_LKB::
: Remove lock from timeout queue, if it's on it.
06 BBCC #LKBSV_TIMOUTQ,~- ; Is lock on timeout queue?
03 2A A6 I3 LKBSW_STATUS(Ré) ,5$
50 66 OF gs REMQUE LKBSL_ASTQFL(R6),RO ;: Yes, remove it
0823 5%: ; Deallocate lock id.
50 30 A6 3C 8390 MOVZWL LKBSL _LKID(R6),RO ; Get lock id index
51 00000000'GF DO 1 MOVL G*LCKSGL_IDTBL,R1 ; *+*+ Combine with next instr.
51 6140 D 78 MOVAL  (R1)LROJRY : Point to table ontr¥
61  00000000°'GF B 7§ MOVW G*LCKSGL _NXTID,(R1) : Store next id in this id's slot
02 A1 32A6 01 A g ADDWI M LKBtL_LKID+2(R6).2(R1$ : Incr. and store sequence number
06 1C 83 9 BVC 20§ : Didn*t overflow to a system address
02 Al 21 80 MOVW #1,2(R1) ; Overflowed - restart seq. number at 1
00000000 GF 0 D00 OB8F 208: MOVL RO,G*LCKSGL _NXTID : This id becomes the next one
83 2 : Decrement parent LKB's reference count
50 48 Ag 6 MOVL kKBSL_PARENT(Rb).RO ; Get address of parent
0 BEQL 0% : No parent
4C A0 7 DECW letU_REFCNT(RO) : Decr. parent's reference count
0A ; BLSS 0% ; Went negative
;g 308: ; Deallocate LKB
50 56 4 MOVL R6,RO
00000000 GF 7 333 G*E XESDEANONPAGED ; Deallocate LKB
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v36-58§ LCKSSND_GRANTED = Send a 1 lock granted me 6-SEP-1984 ?9 SYSLOA.SRCIDSTRLOCK.MAR; 2 v (19
g:; i .SBTTL LCKSSND_GRANTED = Send a lock granted message
BAF & ;¢
g:; S : FUNCTIONAL DESCRIPTION:
OBAF 9 : This routine sends a lock granted message to the process system.
83:: g : We are the master system for this lock.
OBAF 90 ; CALLING SEQUENCE:
OBAF 91 ;
OBAF 9§ 3 JSB LCKSSND _GRANTED
83:; 8‘ s IPL must be at TPLS_SYNCH
OBAF 95 :; INPUT PARAMETERS:
OBAF 96 .
OBAF 97 : Ré Address of LKB
OBAF 98 : R8 Address of RSB
OBAF 99 .
OBAF 400 ; OUTPUT PARAMETERS:
O0BAF 2401 ;
OBAF 40; 3 None
OBAF 2403 ;
OBAF 404 ; SIDE EFFECTS:
OBAF 2405 ;
OBAF 2406 ; RO - RS are not preserved.
0BAF 2407 ;==
OBAF 2408
OBAF 409 LCKSSND_GRANTED::
06 ES OBAF 2410 “BBCC #LKBSV_TIMOUTQ,- : Remove lock from timeout queue
03 2A A6 0BB1 2411 LKBSW_STATUS(RS),108  : if it was on it
50 66 OF 0BB4 41§ REMQUE LKBSL ASTQFL(Ré), RO
02 AA 0BB7? 2413 10%: BICW #LKBSA_DBLKAST,~- : Clear deliver blockin? AST bit
A Ab 0BB9 2414 LKBSW_STATUS (Ré) ; that was set spuriously
53 8 A6 0 0BBB 2415 MOVL LKBSL_CSID(R6) ,R3 ; Get CSID of remote system
FG3E' 30 OBBF 2416 BSBW CNXSACLOC_CDRP ; Alloc. a CDRP and convert CSID to (SB
25 50 E9 83%% 22}; BLBC RO,80% : Unable to allocate one or CSID error
0BCS §619 ; Put lock 1ds. into CDRP and then send message.
0BCS 2420 ; Note: It might seem preferable to put the LKB address into
0BCS 2421 : the CORP rather than the lock ids. The problem with this approach
0BCS 24 g : 1s that the LKB could be deallocated while the thread to
08C L ; build and send the message was waiting for resources.
08C 424 : So instead, we use the lock ids. and re-validate the LKB.
83( 425 : If we find that the LKB has been deallocated, we no longer
C & 9 3 need to send a message. However, there is no way to stop
0BC & ; send ng 3 message once we are inside the nessago build routine.
08(C 4 g : So instead, we send the message and depend on a lockid mismatch
§§E 2 4 : at the remote end.
30 Ag D0 Cz 43 MOVL LKBSL _LKID(R6) ,~ : Store master lockid
C A (8 24 5 CDRPSC VAL1(RSS
4 A D0 CA 24 MOVL LKBSL REHLKID(R6).- ; Store process lockid
0 A (D 2434 CDRPS VAL (RS)
S0 64 A 08 CF 2435 MOVL (S8 k CLUB(R3) ,RO : Get address of CLUB
00AC CO 8 o; 4 9 MOVW  CLUBSQ_MEM Eo(é 0),- : Store membership seq. num.
34 A 89 438 CORPSL_VAL3(RS)
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v04-001 LCKSSND_GRANTED = Send a lock granted me 6-SEP=1984 17:43:42 [SYSLOA.SRCIDSTRLOCK.MAR;2 (19
389 228 ; Store address of message build routine and send message
OE'AF  9E 803 441 MOVAB B*BLD GRANTEDHS? - ; Store address of message
4C AS B8DC 44; CORPSC_MSGBLD (R5) ; build routine
FO1F* 30 BD? 44 BSBW CNXSSERD_MSG_CSB : Send the nessaae
S0 55 0D BE 444 MOVL R5,R ; Address of CDR
00000000 GF 1 822 225 JMP G*EXESDEANONPAGED : Deallocate it
5¢ 56 D0 OBEA 449 80$: MOVL R6,R& ; Move LKB address
OBED 2448
OBED 2449 INSERT_ON_TIMOUTQ:
8BED ago 3 2510 conversion error or no CDRPs. Queue LKB to timeout queue
oggg 251 : if insufficient memory. LKB address is in Ré.
0000'8F 50 B1 OBED 4S§ CMPW RO, #SSS_INSFMEM ; Is it insufficient memory?
16 15 8ar2 454 BNEQ 90§ : No
0040 BF A BF& 2455 BISW #LKBSM_TIMOUTQ,~ ; Set timeout bit
2A A4 OBF8 2456 LKBSW_STATUS (R)
00000000'GF DO OBFA 2457 MOVL G*EXESGL _ABSTIM, - ; Store immediate timeout time
18 A4 0C00 2458 LKBSL_DUETIME (R4)
64 OE 0C02 2459 INSQUE LKBSL_ASTQFL(R4),~ ; Insert at head of timeout queue
00000000 GF 0C0& 2460 G*LCKSGL_TIMOUTQ
05 0C09 2461 RSB
0COA 665
8%82 22‘ 90$: BUG_CHECK I.OCKMGRERR,FATAL
0COE 2465 ; Action routine to build the lock granted message. Inputs are:
OCOE 2466 s R2 Address of message buffer
OCOE 2467 3 RS Address of CDRP
0COE 2468
OCOE 2469 BLD_GRANTEDMSG:
564 DD OCOS 470 PUSHL R4 ; Save registers
56 ©op 0OC1 471 PUSHL Ré6
8(1 47; ASSUME CLSMSGSB_FUNC EQ CLSMSGSB_FACILITY#+
08 A2 0202 8F BO OC1 47 MOVW #LKMSGSK _GRANTEDa@8- : Store function and facility codes
8C1 474 TCLSMSGSR _FAC LCK.CLSHSG‘E FACILITY(R2)
34 AS BO 0C18 2475 MOVW CORPSL_VAC3(RS) ,- ; Store membership seq. num.
0c Ai 0C18 479 LKMSGS@_MEMSEQ(R2)
51 gc A D CI1D 247 MOVL CDRP&L_VAL1(R2).R1 ; Get master lockid
50 OAS D Cs1 478 MOVL CORPSL_VAL2(R3) ,RO ; Get process lockid
2C AS 7D 0C25 247 Mova CORPSL _VAL1(RS) .- : Store lockids
10 _A2 (28 2480 LKMSGSC MSTLKID(R2)
SAA 30 O0C2A 2481 BSBW VERIFYREMLKID
g S0 E9 0C2D 264 § BLBC £ gOS : Branch if LKB went away
50 A6 DO OE 2 2 { MOVL LK8 L_RSB(R6) ,RO : Get RSB address
(34 2485 ; Note we are only sending the low byte of the RSB status
C36 24 9 : as the high byte overlaps the LKMSGSB_GRMODE field.
(34 248 ; We can get away with this because we only need to send
E 2 253 ; the RSBSV_VALINVLD bit. However, this should be fixed.
€36 2490 ASSUME LKMSGSB_GRMODE EQ 5KHSGSU_RSBSTAIUSO1
E 2 281 ASSUME RSBSV_VALINVLD LE
2A A B0 0C34 49§ MOWW LKBSW _STATUS(RG) ,- ; Store LKB status
18 A €37 2494 LKMSGSW_LKBSTATUS (R2)
0E A 90 0C39 2495 MOVB RSBSW_STATUS(RO) ,- ; Store low byte of RSB status
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v -581 LCKSSND_GRANTED - Send a : lock granted me g -SEP- 1826 ?9 ; SYSLO ] DSTRLOCK.MAR;?2 y (19)
1A A2 C;C 499 LKMSGSW RSBSTATUS(RZ2)
?5 ) 90 0C 49 MOVB LKB$B_GRMODE (R6) , = ; Store granted mode
A €4 493 LKMSGSB_GRMODE (R2)
A 70 0C4 49 Mova RSBSQ_VALBLK(RO) ,~- ; Store value block
A cag 0 LKMSGSQ anaLx(ng)
8 A 70 Cé 1 Mova RSBSQ _VALBLK+8(RO),~
A (4B § LKMSGSQ_VALBLK+8(R2)
C A DO O0C4D 25 MOVL RSBSL _VALSEQNUM(RO) ,- ; Store value block sequence number
0 A ¢ 504 LKMSGSL_VALSEQNUM(R2) ;
26 BEDO 0OC 2 5 608: POPL R6 ; Restore registers
& BEDO 8C 9 POPL R4
0S5 0CS8 250 RSB
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+SBTTL LCKSRCV_GRANTED = Receive lock granted message

o —.
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FUNCTIONAL DESCRIPTION:
This routine handles the receiving of a Lock granted message
sent by the master system. This system is the process system for
this Llock.

CALLING SEQUENCE:

JSB LCKSRCV_GRANTED (called by SCS received message routine)
IPL must be at TPLS_SYNCH

INPUT PARAMETERS:

Rg Address of message buffer
R Address of CSB

OUTPUT PARAMETERS:
None
SIDE EFFECTS:
RO = RS Destroyed

LA R LA DA TR TR TR TE PR TR PRI TR A PR A AR PR TR PA TR AT PR 2

LCKSRCV_GRANTED::
PUSHR  #*M<R2,R3,R6,R7,R8,R9,R10,R11>
ASSUME LKMSGSL_PRCLKID EQ LKMSGSL_MSTLKID+4
MOva LKMSGSL "MSTLKID(R2) ,R0 ; Gef process and master lockids
BSBW VERIFYREMLKID ; Convert to LKB address
BLBC RO,408 ; Invalid lockid = ignore message
MOVL  LKBSL_RSB(R6),R8 ; Get RSB address

OFCC 8F
50 10.A 70
37

63 50 E9
58 50 A6 DO

NS =0 O VOOV OOVOOVOOVOOVOOOVOOVOOVOOVOOVOOVOOVOOCOVO OT

Store value block unless the one we alroadz have is later.
Note we are only sending the Low byte of the RSB status
as the high byte overlaps the LKMSGSB_GRMODE field.

We can ge away with this because we onl‘ need to send

the RSBSV_VALINVLD bit. However, this should be fixed.

ASSUME RSBSV_VALINVLD LE 7

SUBLS  RSBSL VALSEQNUM(RS) ,-
%KHSGSL_VALSEONUH(R?).RO
BLEQ 0$

MOva LKMSGSQ VALBLK(RZ2) ,~-
RSBSQ VALBLK(RS)

Mova LKMSGSQ VALBLK+8(R2),-
RSBSQ _VALBLK+8(R8)

MOVL LKMSGSL _VALSEQNUM(R2) ,- ; Store sequence number
RSBSL VALSEQNUM(RS)

BICW lﬂseul VALINVLg’-

S
BBC lRSBiz VALINVLD,~ : and conditionally set it
LKMSGSQ_RSBSTATUS (R2) 108

VOO NO WS AN = OV N VS LWIN = OV NN S AN = OV ~NOM NS LI —=OY O

c3

15
7

70
D0

; Compare sequence numbers

w
o
W
on

[l 81 -]

; We already have a newer one
; Store value block

OO N—M

O ON O WA WAV SN 85 85 85 8 65 85 35 85 55 W N N N N N N NN PO MO MNOMNONONONONON) — 3 b b b b a2 O

; Clear value block invalid flag

o
> M AOOO

POPOPIPBBBP D>

E1

v/ UA U U UG LA G YUY UA G U LA U U LT A AU U LA U A T T T T T T T T T T UL AIAIWALUALAWLA . 0L

alnilnlsiaslalsislalisiaisinlisisislisisisisisisisisiszsiszsisislisialalslalalalalsalalaslalslislalsalialelisalsalialslalslisalislisliels] -

WO NVOT
oo~
VAL IN = OV ~NON WS LI —O

o
~
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v -88% LCKSRCV_GRANTED = n.:.??. lock granted m -SEP-1936 ?9:62:‘2 SYSLOA.SRCIDSTRLOCK.MAR;?2 v (30)
A8 0CB88 BISW #RSBSM_VALINVLD,~-
0E Ai E ? §9 RSBSW_STA US(Rg’
C8F 98 108: ; There are a number of race conditions that must be handled
C8F ; correctly when this message is received. These are:
C8F 7 3 1) We receive this message before the process has
C8F 7 3 been scheduled. The (KB state is RSPQUEUED. In this
C8F 257 : case change the state to RSPGRANTD.
C8F g?& 3 2) The lock was dequeued before this message arrived.
C8F 75 3 In this case we will get an invalid lock id above
C8F 579 3 and will ignore this message.
C8F 257 3 3 Th’ lock was a conversion and it was canceled before
C8F 5?3 3 this message arrived. The LKB state is GRANTED,. lgnorc
C8F 7 : this message unless the BLKASTQED bit is set. In this
E : ? 3 case handle this message as if it were a blocking AST
: message
C8F 25 i : 4) Case # 3 but another conversion has already been issued.
C8F 25 3 Losk state is SCSWAIT, RETRY, RSPQUEUED, or RSPGRANTD.
C8F 2584 : This condition is also determined by the granted
CgF 585 3 lock mode in the message not being equal to the requested
E : g 9 3 mode in the LKB. Ignore this message.
E : gég DISPATCH< LKBSB_STATE(R6) ,TYPE=B,PREF IX=LKBSK_,~
OC8F 2590 <GRANTED,20%>,~ ; Ignore unless BLKASTQED set
OC8F 2591 <CONVERT,50%>,~ ; Handle normally
8( 3 59§ <WAITING,50%>,- ; Handle normally
C8F 259 <RETRY,808>,- ; Ignore message
OC8F 2594 <SCSWAIT,808>, - ; Ignore message
OC8F 2595 <RSPQUEUED, 308>, - : Change state to RSPGRANTD
8%3; 239 ;RSPGRANTD.808>.- ; Ignore message
0%:3 ggs BUG_CHECK LOCKMGRERR,FATAL; Invalid state
§CA9 600 20%: : The lock state is granted. This should only occur if the lock
CA9 2601 ; request was canceled. If the BLKASTQED bit is set then treat this
§E:g go; ; message as a blocking AST message.
03 E1 O0CA9 684 BBC #LKBSV _BLKASTQED,~- : Branch if should not queue blocking
52 18 A2 CAB 2605 LKMSGS sxasrAru§<n2).aog . AST
OFCC 8F A OCA 60? POPR #*M<R2,R3,R6,R7,R8,R9,R10,R11> ; Restore registers
0088 1 Eg 28 BRW LCKSRCV_BLKING ; Use common code
(B 2?§ 308: ; The lock state is RSPQUEUED. Change to RSPGRANTD and store
Eg 813 ; BLKASTQED bit.
1B A2 91 0CB 61§ CMPB LKMSGSB_GRMODE (R2) ,~ : Is granted mode (in ncssago) equal
34 A6 (B8 261 kKBSS_RGHODE(Rb) ; to requested mode (in lock)?
4 1 CBA 2614 BNEQ 0% ; No, ignore message
FA BF 9 (BC 15 MOVB #LKBSK_RSPGRANTD ,~ ; Yes, store new state
36 Ag CBF 19 LKB g STATE(R6)
0 E1 CC} 1 BBC #LKBSY BLKASTQED,~ : Branch if should not queue blocking
3A 18 Ag cc 13 LKMSGSA LKBSTATUS(R2),808 ; AST
08 A8 ccg 1 BISW thgsn BLKASTQED, - ; Set BLKASTQED bit
2A Ab cC ? k(g W_STATUS(R6)
36 1 EE: 253 40%: BRB 0
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EEE 2 508: ; The lock state is CONVERT or WAITING. Now grant the lock.
18 Ai 91 0CCC 5 CMPB LlliGS' GRMODE (R2) , = ; Is granted mode (in ntssago) equal
36 A CCF ’ hxg B_RAMODE (R6) : to r’quostod mode (in lock)?
2D 18 cD BNEQ 0 : No, ignore nessaao
24 A 9 cb 8 MOVB LKD!B_ROHODE(R% .- ; Yes, make granted mode equal
5 A cD LKB$B GRMODE (Ré) ; requested mode
00' 3C 0CD ? MOVZuL s'tgs! NORMAL , = ; Store status
A6 CDA LKBSL_CKST1(R&)
50 [ OF 0CD i REMQUE LKBSL_SQFL(R6) RO ; Remove from wait queue
? ?g EE Eéét ksgtL_lLKASTADﬁ(Rb) : glocking AST specified?
: No
62 A B6 OCE g INCW RSBSW _BLKASTCNT(R8) : Yes, ins . blocking AST count
0 1 OCE 9 BBC #LKBSY BLKASTQED,~ : Branch if should not queue blocking
0D 18 A CEA LKMSGS@ LKBSTATUS (R2),608 ; AST
2A A6 OA AB OCED 26 s BISW #LKBSM BLKASTQED!- ; Set blocking AST queued and
CF1 26 LKBSM DBLKAST,LKBSW_STATUS(RG) ; deliver blocking AST status
10 88 OCF1 2640 BISB  #LKBSA PKAST,~- ; Set piggyback kernel AST bit
gs Ab CF3 2641 LKBSB_RMOD (R4)
A6 DO OCF 64; MOVL LKBSL_BLKASTADR(R6) ,- ; Store address of blocking AST routine
10 A6 CF8 264 LKBSL “AST (R6) :
00000000°'GF 16 gSA 222 60$: JSB G*LCKSGRANT _REM ; Finish granting it using common code
38§ 229 80$: ; Deallocate message buffer and exit
OFCC BF gA 8000 668 POPR #*M<R2 ,R3,R6,R7,R8,R9,R10,R11>
F2F9' 31 0D04& 264 BRW CN!SDEALL-HSG_BUF_CSB ; Deallocate message buffer and return
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: SBTTL LCKSSND_BLKING - Send a blocking message !
|
D 14 ’
g : : FUNCTIONAL DESCRIPTION: |
D 9 ; This routine sends a blocking message to the process system.
g i’ : We are the master system for this lock.
0o? ¢ g : CALLING SEQUENCE: |
D07 2661 : JSB LCKSSND BLKING
g ; 2 i : IPL must be at TPLS_SYNCH
38; ggg : INPUT PARAMETERS:
D07 66? E RS Address of LKB blocking another lock
g ; gg : R6 Address of LKB being blocked
007 693 : OUTPUT PARAMETERS:
P07 2670 ;
88 Sl ;o
§gg; 2;2 : SIDE EFFECTS:
0007 2675 : RO - RS are not preserved
e gars i
g§; 2;3 LENABL LSB
8007 680 LCKSSND_BLKING: : .
Og AB 0D07 2681 BISW #LKBSM_BLKASTQED,~ ; Set blocking AST queued bit
2A A 883 g i LKBSW_STATUS(RS)
DOB 2684 : If the blocking LKB (in R5) is on the same system as the
DOB 2685 : LKB being blocked (in R6) then we don't send a message as
DOB 26 ? : this case is handled locall¥ on the other system.
DOB 26 ; Also note that the comment in LCKSSND_GRANTED about the LKB
Dgg 6 s 3 boing deallocated out from under us applies here also. However,
D (.} ; in this case, copying the info. is not as bad since much less
g§§ 23? ; is copied.
53 58 AS D0 0D 69; MOVL LKBSL _CSID(RS).R3 ; Get CSID
046 E1 ODOF 269 BBC #LKBSY MSTCPY,~ : Branch if blockee is local
06 2A A D11 294 LKBSW iTAYUS(ﬁb) 108
58 A6 S ?1 g}: 685 gg:t gs‘LKB L_CSlD(Rbf 3 eocs CSID match other lock?
: Yes
54 08 g}s gg 108: MOVL RS .R& : R4 will point to LKB
D1D 3 SEND_BLOCKING:
D1D ? : Allocate a CORP and copy lockids into it. R3 contains (SID
g}g ; ; and R4 points to LKB.
FZ; Sos D1 7 i BSBW CNX A&LOC,CDRP : Alloc. CDRP and convert CSID to CSB
03 ; D § 704 BLBS RO,20
FEC ) 705 BRW INSERT _ON_TIMOUTQ : None available or CSID error
;0 AL DO 0D 8 7 9 208: MOVL LKB k CKID(R4) ,- : Copy master lockid
C AS D 7 CORPSC_VAL1(RSS
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- Send 8 blocking messag 6-SEP -185& ?9:&2:&3 !SVSLOA.SRCJDSTRLOCK.HAR;Z ’ (21)
MOVL LKBS REMLKID(RS) ,= ; Co rocess lockid
CORPSC VA L3 (RS) we
MOVL CSe kﬂ UB(R3) RO ; Get address of CLUB
MOVW CLUBSW_MEM EO(ﬁO).- : Store membership seq. num.
ou Y | (0 santed ote o o
; Co ranted mode of loc
coap!t VAL3+2 (RS} we
; Store address of message build routine and send message
.IF NE CAS _MEASURE
INCL G*PASSGL _BLK_OUT
.ENDC
MOVAB B“BLD BLKINGMSG,-
CDRPSC_MSGBLD (RS)
BSBW CNXSSERD_MSG_CSB : Send the message
MOVL RS,R : Address of CDR
JMP G‘éXESDEANONPAGED : Deallocate it
308: RSB

BLD_BLKINGMSG:
ASSUME
MOVW
Mova
MOVW
MovB
RSB
.DSABL

3 Actionaroutino to build the blockin

message. Inputs are:
Address of uossogc butfer

R Address of CDRP

CLSMSGSB_FUNC EQ CLSMSGSB_FACILITY#1
#LKMSGSK™ BLK NGa8- - Store function
I CLSMSGSK FAC ch cLSMSG$B FACILITY(R2)
CDRPS& VAC1(RS ; Store master and process lockids
LKMSGSC nser o(n2)
CDRPSL UAL3(RS) , -
LKMSGS nensso(§2)
CORPSL UAL3+2(RS),~
LKMSGSB_GRMODE (R2)

and facility codes

: Store membership seq. num.
; Copy granted mode of lock

LSB
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g g ;23 SBTTL LCKSRCV_BLKING = Receive a blocking message

D6D 2750 ;++

8 g ; 2 s FUNCTIONAL DESCRIPTION:

D6D o753 : This routine handles receiving a blocking AST message from

g g ; g ; the master system. This system is the process system.

ggg ; 9 § CALLING SEQUENCE:

D6D 2758 : JSB LCKSRCV_BLKING (called by SCS received message routine)
g g ;6 : IPL must be at TPLS_SYNCH

og g ;21 i INPUT PARAMETERS:

D6D 76§ E Rg Address of message buffer

g g ;gg - 3 Address of (CSB

D6D 76? : OUPUT PARAMETERS:

D6D 2767 ;
i
8323 ;?g : SIDE EFFECTS:
006D 77; ; RO = RS destroyed
0bep 5774 ‘-

ggg ;;5 LCKSRCV_BLKING::

00000002 OD6D 77? .IF NE CAS _MEASURE
00000000°GF D6 OD 778 INCL G*PASSGL _BLK_IN
87 ;73 .ENDC
004C 8F 88 D7 781 PUSHR l‘l(Ri.R! R6>
D77 27 i ASSUME LKMSGSL_PRCLKID 5° 5KHSGSL MSTLKID+4
S0 10 A 70 0077 27 Mova LKMSGSL MSTLKID(R2) ,R0 ; Get master and process lockids
025 30 0D7B 2784 BSBW VSRgFYREHLKID : erif¥ lockid and convert to LKB addr.
4A 50 E9 g?? ; 5 BLBC RO,80% ; Lock 1s gone - ignore message

D81 27 9 ; Queue a blocking AST unless one has been queued before

D81 2788 : (in which case we shouldn't have received the message; but

D81 789 : there are race conditions that will cause this to happen).

D81 2790 ; we will ignore that detail). Also, state must be GRANTED

D81 781 3 ’t the same lock mode to get a blocking AST. It may not be
D81 7 i ; if we are in the middle of a conversion, or have canceled a
D81 79 ; conversion, for example. Also, we have to handle the case

D81 2794 : that this message came in before the process has been awakened to see
g } ;35 ; that the request was granted.

g } ;39 DlSPATCH< LKBSB_STATE(R6) ,TYPE=B,PREF IX=LKBSK_,~

D81 793 <GRANTED,50%>,~ ; Handle normally

D81 ? <CONVERT ,80%>,- : lgnore message

D81 <UAITINS $,- : lgnore message

D81 ; <RETRY, 808>, - : lgnore message

D81 <SCSWA[T 80%) - ; lgnore message

D81 4 <RSPQUEUED,808>,- ; Ignore message
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vB&-kS\ LCKSRCV_BLKING = Rocoivg 8 blocking mess -SEP-1936 99:&3:62 SYSLOA.SRCIDSTRLOCK.MAR; 2 ’ c33>
D81 S <RSPNOTQED,30%>,~ ; Set BLKASTQED bit
8 1 9 ;RSPGRANTD.‘ $,- s Set BLKASTQED bit
892 BUG_CHECK LOCKMGRERR ,FATAL; Invalid state
ggg 1 308: ; Lock state is RSPNOTQED.
35 A 91 0p98 1; CMPB LKBSB_GRMODE (R6) ,- ; Verify granted modes are the same
18 A 09 1 kxnsc!a,canoos(né)
8 1% DA 14 BNEQ gt ; They're not - ignore message
g Y g: }S BRB 45%
g:z }9 40$: ; Lock state is RSPGRANTD.
34 A 91 O0DA4 13 CMPB LKBSB_RQMODE (R6) , - ; Verify requested mode (in lLock)
18 A DA? ? klﬂSG‘B_GRHODE(Ré) : is the same as granted mode (in msg)
5 1 DAY BNEQ 0s : They're not - i?noro message
8 A DAB ; 45%: BISW #LKBSM _BLKASTQED,~- ; Set BLKASTQED bit
2A Ab DAD kKBSU_STATUS(R6)
1A N oga; g BRB 0%
§gg} 9 508: ; Lock state is GRANTED.
35 A6 91 0pB1 8 CMPB LKB$B_GRMODE (R6) , = ; Verify granted modes are the same
e Ai DB4 2829 kxuss!a,cnnooecné)
1 18 DB 0 BNEQ 0% : They're not - ignore message
03 EO oOpB 1 BBS #LKBSV_BLKASTQED,~ ; Branch if a blocking ast has been
1] 3 SA A6 ODBA ; LKBSW_STATUS(R6) ,80% ; Queued
0 Ab ?g 08%0 E ? EEAt hsgSL_BLKASTADR(ﬁb) : Verify there is a blocking AST routine
55 6 00 8DC2 5 MOVL R6,R5 : Move LKB address for subroutine call
00000000'GF 16 8825 9 JSB G*LCKSQUEUE _BLKAST ; Queue a blocking AST
§BES s 80$: ; Deallocate message buffer and exit
004C BF gA DCB 40 POPR #*M<R2,R3,R6>
F22E' 31 ODCF 2841 BRW CNXSDEALL _MSG_BUF _(CSB ; Deallocate message buffer and return
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DSTRLOCK - Distributed Lock Manager Loadobtc Code 16-SEP-1984 :33:34 VAX/VMS Macro V04=00 Page
v3«-801 LCKSSND_DEQ = Send doquguo message 2-SEP-1934 ?9:42:42 SYSLOA.SRCIDSTRLOCK.MAR;?2 ¢ (g})
gg 22 .SBTTL LCKSSND_DEQ - Send dequeue message
DD 45 4+
gg 29 s FUNCTIONAL DESCRIPTION:
DD 63 E This routine sends a dequeue Lock message to a remote system.
DD 49 ; This system is the process system and the remote system is the
gg g? : master system.
gg zi § CALLING SEQUENCE:
DD gc ; JSB LCKSSND_DEQGR  (Lock is in granted state)
DD ? 3 JSB LCKSSND_DEQCY  (Lock is in conversion wait state)
DD 59 3 JSB LCKSSND DEQWT  (Lock is in waiting state)
gg g 3 IPL must be at TPLS_SYNCH
bD g§ : INPUT PARAMETERS:
DD 61 : R3 Address of CSB (not CSID!)
0pD 6; : R4 Dequeue floas
0DD 63 ; RS Address of CDRP
DD 64 ; R Address of LKB
DD 65 ; E Final completion status to store in LKBSL_LKST1 or 0
0DD 829 : which indicates a default status should be used
0DD 867 ; R8 Address of RSB
8gg 363 : R9 Address of value block (LCKSSND_DEQGR entry only)
0DD ?o : OUTPUT PARAMETERS:
0DD 71 :
gt fig: oo
833 ;g : SIDE EFFECTS:
DD 79 : RO - RS destroyed
0005 878 "
gg ;8 .ENABL LSB
DD 81 LCKSSND_DEQWT::
gg 5 : Lock is waiting
54 06 AA QDD § 4 BICW #LCKSM_CANCEL~- ; Clear cancel
0DD 5 !5CKSH,1NVVALBLK.R4 ; and invalidate valblk flags
59 D& QDD 9 CLRL R : Indicate no value block
18 1" 889 BRB 40%
DD9 g LCKSSND_DEQCV::
ggg 9? : The Llock is on the conversion queue.
54 04 AA 0ODPD9 9; BICW #LCKSM_INVVALBLK,R4 : Clear invalidate valblk flag
Ag 90 0pDC 9 MOVB LKB$B_GRMODE (R6) ,~- : Store granted mode in case
7A DDF 2894 CORPSC_VAL3+3(RSS : this is a CANCEL function
39 D4 ODE1 95 CLRL RY : Indicate no value block
F 11 gg 39 BRB 40%
DE 93 LCKSSND_DEQGR: :
DE 9 ; Lock is granted

AR Am e SRR IR R R IR IR IR B EEER O R A A R R R A A A A A R A A R A R N T
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DSTRLOCK - Distributed Lock Manager Loadable Code 16-SEP-1984 00:33:34 VAX/VMS Macro V04=00 P DS
Vv -801 LCKSSND_DEQ = Send doquguo message 2-8EP-1834 ?9:43:42 SYSLOA.SRCIDSTRLOCK.MAR; 2 v (35) Ps
DE
3 Dg DE% g TSTL R : Is there a value block?
g 1 DE 9 BEQL 4 3 : No value block
38 AS 70 ODE9 ¢9 Mova (R9)+,CORPSL_VAL4(RS) ; Copy value block into CDRP
40 A5 69 7D ODED 2904 MOVQ  (R9),(DRPSL_UALG(RS)
5§ 01 0O g;z 3 5 MOVL  #1,R9 ; Set Low byte non-zero PS
g;: 8 9 40$: ; Put additional information for message into CDRP. §A
0000000 DF& 903 .IF NE CAS_MEASURE $$
00000000°'GF D DF& 2910 INCL G*PASSGL_DEQ_OUT
00000000°'GF D EBA 3}% Dsﬁkc G*PMSSGL _DEQ_LOC ; Counter was incorrectly incremented
E § 91 !
36 A5 59 90 E8 914 MOVB R9,CORPSL _VAL3+2(RS) ; Store value block flag
54 Ag DO O0EQ&4 2915 MOVL LKBSL REMCKID(RG) ,= : Store master lockid Ph
C A EOQ7 919 CORPSLC_VAL1(RS) g
0 Ag DO OQE09 291 MOVL LKBSL_CKID(RG) ,= ; Store process lockid In
0 A 0EOC 913 CORPSC VALZ(Rgs Co
34 A5 54 B0 82? 310 MOVW R4, CORPSL_VAL3(RS) ; Store flags g;l
0E1 921 ; Remove LKB from RSB and deallocate RSB, if necessary (don't Pa
82} g i : do this if we are only cancelling the (ock). gz
10 54 01 EO OE1 924 BBS IECKSV,CANCEL.RL.SOS ; Branch if cancelling lock Cr
5S DD 513 925 PUSHL R : Save address of CDR As
53 oD OE1 926 PUSHL R3 ; Save address of CSB
8 A6 OF OE1A 2927 REMQUE LKBSL_SQFL(Ré6),RO : Remove lock from RSB Th
00000000°'GF 16 OE1E 2928 JSB G*LCKSCHECK_RSB : Check RSB and delete if necessary 15
28 BA 8E z g 8 POPR #*M<R3,R5> ; Restore registers 7;
OE g 3 1 508: ; Send the message 1
S0 64 A3 DO OE26 29 i MOVL CSBSL _CLUB(R3) RO ; Get address of CLUB
00AC CO BO OE2A 2934 MOVW CLUBSO_HEHSEO(ﬁO),- : Store membership seq. num.
48 AS E 935 CORPSL_VALB(RS)
G1'AF  9E OE 9 % MOVAB B“BLD_DEQMSG,~- ; Address of message build routine
4C AS E 9 CORPSC_MSGBLD (RS) Ma
F1C8' 30 E 3 g BSBW CNXSSERD_MSG_CSB -;
E 940 : Deallocate the CDRP. This is done on success or failure -s
E 941 ; since the lock is gone from this system (or CANCELed back to it's $
E 325 : old mode) as far as failover is concerned. To
S0 55 09 E 944 MOVL RS,RO : Address of CDRP 14
00000000'GF 1 E& 325 JMP G*EXESDEANONPAGED b
E41 96? .DSABL LSB
E41 963 MA
E41 2949 BLD_DEQMSG:
E41 95? : Action routine to build the actual dequeue lock message
E41 29 : Inputs are:
E41 29 : Rg Address of message buffer
E4 g : R Address 81 CDRP
E:} 328 : ALL registers except RO and R1 must be preserved
E& 956 ASSUME LKMSGSL_PRCLKID EQ LKMSGSL_MSTLKID+4
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DSTRLOCK = Distributed Lock Manager Loadoblc Codc -SEP-1 4 00:33:34 VAX/VMS Macro V04=00 Page bl
4-581 LCKSSND_DEQ = %ond doquguo message 3 83 ?9 43 iZ SYSLO .S J DSTRLOCK.MAR; 2 v (Si)
E4 957 ASSUME LKHSGS% GRMODE EQ LKMSGSW_FLAGS+3
Ez} 3 8 ASSUME CLSMSGSB JFUNC EQ CLSHSGSB FACILITY#1
08 A2 0302 BF B0 OE41 2960 MOVW lLKHSGtK DEOi - tore function and facility codes
E47 921 I CLSMSGSR_FAC %cx.usnssie FACILITY(R2)
48 AS BO OQE47 29 i MOVW CDRPtt VACB(RS) ,= ; Store membership seq. num.
C AE E4A 92 LKMSGSQ enssn(k‘n
C A 70 OQE4C 2964 Mova CORP AL1(RS) ,- ; Store process and master lockid
0 AE E4F 2965 LKMS l: ;Lx;oiaa
34 A 00 OES5 969 MOVL CDRP k (RS) ,- ; Store flags and granted mode
18 A ES4 296 LKMSGS® megmg)
36 A 9A 558 923 MOVZBL CORPSL_UAL3+2(RS),=- ; Store value block flag
1C A ES 9 &KHSG C VALBLKFLG(R2)
OA 13 O0ESB 2970 BEQL (1} : No value block
I8 AS 70 OESD 2971 Mova CORPSL _VAL4(RS) ,- : Store value block
20 Ag 0E6 97; LKMSGSE VALBLK(R2)
40 A 70 0Eé6 97 Mova CORPSL _UAL6(RS) ,-
28 A2 0E6S 2974 LKMSGSQ vuauué(az;
05 OE67 2975 30%: RSB
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eceive OngQUCUQ lock mes 6-SEP=-1984 ?9:42:‘2 ¥SYSLOA.SRCJDSTRLOCK.HAR:Z 5.8 (3&)

.SBTTL LCKSRCV_DEQ - Receive a dequeue lock message

VB4-b01 LK

-he
oo
mc
D

3%
s+ FUNCTIONAL DESCRIPTION:

This routine dequeues a lock on our system (the master) upon
receiving a message from the process system.

CALLING SEQUENCE:

JSB LCKSRCV_DEQ (call
IPL must be at TPLS_SYNCH

INPUT PARAMETERS:

R§ Address of message buffer
R Address of CSB

OUTPUT PARAMETERS:
None
SIDE EFFECTS:
RO = RS destroyed

ed by the SCS received message routine)

LCKSRCV_DEQ: :
IF NE

OOO0O0O0OOOO0OO0OOOOOOOCO OO VYV VVVOVVVVVVOVOVOOVOVOOOVOOO
—h e i e i i s e e = O OO O OO OO OO0V O OO OO OO V000000000000 00000000 N~~~

OO0 NOMNN AN = OO 0O NON N AN = O 000 NOM N I N = OO 00 NOM WSS LN = O 00~

00000002 CAS MEASURE
00000000°'GF D6 INCL G*PMSSGL_DEQ_IN
.ENDC
OFFC 8F 88 PUSHR #*M<R2,R3,R4&,R5 ,R6,R7 ,RB,R9,R10,R11>
51 10 Ag DO MOVL anscsL_néerlo(ngf.ai : Get master lockid
50 14 A go MOVL LKMSGSL _PRCLKID(R2) ,RO ; Get process lockid (for verify)
015A 0 BSBW VERLFYREMLKID ; Convert to LKB address
62 S0 E9 BLBC RO,80% : Invalid lock id
06 ES BBCC #LKBSV_TIMOUTQ,~- : Is lock on timeout queue?
03 2A Aé LKBSW_STATUS(RE) ,5%
50 66 OF REMQUE LKBSL ASTQFL(R6) ,RO : Yes, remove it
59 1C A2 og 5%: MOVL %KHSG‘L_VALBLKFLG(RZ).R9: Is there a value block?
04 1 BEQL 0$ : No
59 20 A 9E MOVAB  LKMSGSQ_VALBLK(R2),R9 ; Yes, set address of value block
S¢ 18 A ?C 108: MOVZIWL LKMSGSW FLAGS(R2),Ré4 : Get user fla?s
00000000 GF 6 JSB G*LCKSDEQLOCK ; Dequeue the lock
07 S0 E9 BLBC R0.603 : Error
OFFC gF gA 208: POPR #*M<R2,R3,R4 ,R5,R6,R7 ,RB,R9,R10,R11>
FI5A' 5 BRW CNXSDE‘LL_HSG_BUF_CSB ; Deallocate message buffer and return

60$: The dequeue failed. The only failure allowed is SS$_CANCELGRANT
which can occur if the process copy was dequeued while in

the conversion queue while at the same time the master copied
was granted. In this case we have to regrant the master copy

at the old mode to make it consistent with the process copy.

CMPW RO,#SS$_CANCELGRANT ; Is it this race condition?
BNEQ  90% : No - must be SS$_SUBLOCKS

LR TR PR TR T
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DSTRLOCK - Distributed Lock Manager Loadabfo Code 16-SEP-1984 00:33:3 AX/VMS Macro V04=00 Page 65 ER
Vv -881 LCKSRCV_DEQ - Receive agdcquouc lock mes 2-SEP-1336 ?9:42:43 xsvSLOA.SRc DSTRLOCK.MAR; 2 . (36) vo
gB [ 80 EAD 4 MOVL LKBSL_RSB(R6) ,R8 ; Get address of RSB
0 A F OEB 5 REMGUE LKBSL-SQFL(R6S,RO ; Remove lock from granted 2ueuo
s gs Eg 9 ;E;t tggSL_BLKASTADﬁ(R6) ; &s there an old blocking AST flag?
: No
42 A :] EBA s DECW RSBSW BLKASTCNT(R8) ; Yes, adjust count
1C A 00 OEBD 65% MOVL LKMSGSL _BLKASTFLG(R2) ,- ; Store new blocking AST flag
20 As EC 40 LKBSL _BLKASTADR(R6)
51 1B A 9A OEC 41 MOVZBL LKMSGSB_GRMODE (R2) ,R1 ; Get old granted mode
OOOOOOOO'gF 16 OEC 04; JSB G*LCKSCOMP_GGMODE ; Compute a new group grant mode in RS
0C Ag 5 90 8EC8 04 MOVB RS ,RSB$B_GGMODE (R8) ; Store it
0D A 55 90 OED L4 MOVB RS ,RSBSB_CGMODE (R8)
00000000'GF 16 8504 45 JSB G*LCKSGRANT _LOCK : Grant the lock
00000000'GF 16 OEDA 4? JSB g“LCKSGRANTCVTS ; Grant any waiters
BD 11 OQEEQ0 304 BRB (1}
OEE 048
OEE 849 -
8%%6 Og? 80$: BUG_CHECK INVLOCKID,FATAL ; Invalid lock id
OEE6 3052 90%: BUG_CHECK LOCKMGRERR,FATAL; Dequeue failed
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v34-581 LCKSSND_RMVDIR = Send rgaove directory e -SEP-19gb ?9:62:&2 SYSLOA.SRCIDSTRLOCK.MAR; 2 . (gg)
EE: Sg .SBTTL LCKSSND_RMVDIR = Send remove directory entry message
EEA §9 j e
EE: g ; FUNCTIONAL DESCRIPTION:
EEA 58 3 This routine sends a message to the directory system specifying
EEA 60 ; that a root resource direc or¥ entry be removed. This routine
EEA 21 : is called when the last lock 1s dequeued from a root resource that
EEA 8 i : is being managed by this system and this system is not the
8%5: 026 : directory system for this resource (RSBSM_DIRENTRY is clear)
SEE: 25 s CALLING SEQUENCE:
OEEA 69 3 JSB LCKSSND RMVDIR
85%: 063 : IPL must be at TPLS_SYNCH
OEEA 0?0 ;s INPUT PARAMETERS:
OEEA 3071 ;
SEEA 07; : RE Address of RSB
EEA 3073 ;
OEEA 074 : OUTPUT PARAMETERS:
OEEA 3075 :;
OEEA 079 : None
OEEA 3077 ;
OEEA 078 ; SIDE EFFECTS:
OEEA 3079 ;
OEEA 3080 ; RO - RS destroyed
QEEA 3081 ;--
OEEA 08;
OEEA 3083 LCKSSND_RMVDIR::
85%: 83; ; Compute CSID of directory system
53 00000000°'GF DO OEEA 089 MOVL G*LCKSGL DIRVEC,R3 ; Get address of directory vector
51 44 AB 3C OEF1 08 MOVZWL RSBSH,NASHVAL(RQ).R1 ; Get hash value
4 OEF; 088 CLRL R2 : Clear high order hash value
51 50 51 F& A B OEF 089 EDIV -1§(R3) R1,RO,.R1 ; Compute hash index (in R1)
53 6341 D0 OEFD 3090 MovL  (RDCRIS,RS : Get directory system
» 1 8:81 831 BEQL 708 : Error
FOFA' 30 orog 09§ BSBW CNXSALLOC_CDRP ; Alloc. a CDRP and convert CSID to CSB
335 E9 OF06 3094 BLBC RO,80% : No memory or CSID error
2C AS S DO OF09 3095 MOVL R8,CDRPSL _VAL1(RS) : Store RSB address in CDRP
50 64 A3 DO OFOD 99 MOVL  CSBSL_CLUB(R3),RO : Get address of CLUB
00AC Cg 80 8?1 9 MOVW CLUBSQ_MEM EQ(RO) , - ; Store membership seq. num.
34 A F1 98 CORPSL VALS(RS)
42'AF  9E OF1 99 MOVAB B“BLD_RMVDIRMSG,- ; Store address of message build routine
4C AS o;}e } ? CDRPSC_MSGBLD (RS)
00000002 OF1C 31 i .IF NE CAS HEASURE
00000000°'GF D6 OF1 1 INCL G*PASSGL_DIR_OUT
: } g .ENDC
FO g' 30 OF 1 ? BSBW CNXSSEND _MSG_CSB ; Send the message
50 8( A DO OF 1 MOVL CDRP k VAL1(RS) RO : Get address of RSB
oooogo o'gr 16 0F9 1 s JSB G*E XESDEANONPAGED : Deallocate it
0 3N FeF 31 MOVL RS,R : Get address of CDRP
00000000°'GF 17 OF32 3110 JMP G*E XESDEANONPAGED : Deallocate it
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708: - Ho are the directory system for this resource, yet RSBSH DIRENTRY
: is not set. ?cc comment und,r RELOOKUP for a description of
; & race condition that is similar to what may have caused this.

BUG_CHECK LOCKMGRERR,FATAL !

No CDRP to allocate or CSID conversion error. If insufficicnt
nonor{ then place the RSB on the timeout queue. Since we
norma [y place LKBs on the timeout queue, we need to verify
that the fields we use in the RSB are not needed. Hence,

the following ASSUME statements.

ASSUME RSBSL_MSHCHN EQ LKBSL_ASTQFL
ASSUME RSBSL_CVTQFL EQ LKBSL _DUETIME
ASSUME RSBSQ_VALBLK+2 EQ LKBSW_STATUS

MOVL ; Move RSB address
BRW xuéenr,ou_vxnouro

Action routine to build the actual remove directory
entr{ message.
Inputs

80%:

LA TR TR R T

re:
g Address of nessago buffer
R Address of CDRP

ALl registers except RO and R1 must be preserved

ASSUME LKMSGSB_RMOD EQ LKMSGSW GROUP+2
ASSUME LKMSGSB_RSNLEN EQ LKMSGSB_RMOD+1
ASSUME LKMSGST RESNAM EQ LKMSGSB RSNLEN+1
ASSUME RSBSB_RMOD EQ RSBSW_GROUP¥2
ASSUME RSBSB_RSNLEN EQ RSBSB_RMOD+1
ASSUME RSBST_RESNAM EQ RSBSB_RSNLEN+1

BLD_RMVDIRMSG:
PUSHR  #*M<R2.R3.R4 RS>
ASSUME CLSMSGSB_FUNC EQ CLSMSGSB_FACILITY+1
MOVW #LKMSGSK "RMVD IRa8- Store function and facility codes
ICLSMSGSE _FAC ch.cLsnscia FACILITY(R2)
MOVW CORPSL_VAL3(R : Store membership seq. num.
LKMSG nensso
MOVL CORPSL_VAL1(RS : Get address of RSB
MOVW RSBSW RASHVAL ( Store hash value
LKMSGSW uAsuva
P
(
R

fTTTTTTT T T T T T T T T T T T TTTTT T T T T T T YT oS
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08 A2 0402 8F B8O
34 A5 BO

0C A
51 2C A 00
Al BO
50 9A

50
&C A1 0 28
28

A
5

Get length of resource name

Account for group, access mode, etc.
Move group no., resource name, etc.
inot message buffer

MOVZBL RSB$8 RSNLEN(
4,R

MOVC3  RO,RSBSW_GROU
LKMSGSW gROUP
POPR l‘l(RZ R3.R4
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SBTTL LCKSRCV_RMVDIR = Receive remove directory entry message

DSTRLOCK - Dis
Vv -881 LCKSR

.
oo
=C
<
oo
—Q
P

“
FUNCTIONAL DESCRIPTION:

This routine handles rocoiving a remove directory entry message.

This system must be the directory system for this resource.

The gpoc fied root resource is lLocated in the resource hash table

and if all of its queues are empty, then the resource is deallocated.
If the wait queue has locks on it, then these must represent

requests from this system boing sent to the system that formerl
managed this resource (the '{. em that sent us this message). In
this case the resource is not deallocated. Instead, the RSBSL_CSID
field is cleared and we master the resource. Clcar{ng the field
myst be done now instead of when our lock messages are returned

with the response ''do locallz . Otherwise there is a race if the
remote system follows the RMVDIR message with a directory lookup

lock request. We will then orronoous#y tell the other system to

do it locally while the other system is tellin? us the same thing.
Another race condition occurs 1f this nossago 5
sondin? side dur to insufficient pool. In tha
possible for us to receive a do Locally Lock response before
rocoivin? this message. That is why we tolerate the RSBSL_CSI
field being 2ero if we it doesn't match the remote system's (S

CALLING SEQUENCE:

JSB LCKSRCV_RMVDIR (called by the SCS received message routine)
IPL must be at TPLS_SYNCH

INPUT PARAMETERS:

Rg Address of message buffer
R Address of CSB

OUTPUT PARAMETERS:
None
SIDE EFFECTS:
RO = RS destroyed

delayed on the
t case, it is
D
ID.

OO O O OO OO OOV 0000000000000 0000 NN NN NNNNNNO O OMONONONONON

QO ~NONAS AN = OO 00 NN W 8 N = OO 00 NN S AN = O O 00 NON WM B LN — O 0 00 NOM N SS LN = OO 00 NIOM NS LN

=l

I A TR PR PR TR P P P PR L P P P P P P P P T P PR P PR PR PR PR PR PR PR PR PR PR TR PR R P TR

[elelelelel=]

LCKSRCV_RMVDIR::
00000002 .IF NE CAS n;nsuae
00000000'GF D6 INCL G*PASSGL_DIR_IN
.ENDC
oogc 8F sa PUSHR l‘ﬂ(ii.RB R8,R10,R11>
54 A 3 MOVAB  LKMSGSL

-PiklitLKfD(RZ).Rk : Set start of resource description
CLRL  (R&) ; Clear parent lock id
MOVZBL LKMSGSB_RSNLEN(R2) ,R10 ; Get length of resource name

#8.R1 ; Account for extra fields to match
MOVZWL LKMASGSW HASHVAL(RZ2),.R1 ; Get hash value
G‘L&KtSlCH_HSHTBL ; Search hash table for resource
RO,80% : Resource not found

& A2
64 b
2B

ool
Ay, 1
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DSTRLOCK = Distributed Lock Manager Loodabt Code 16-SEP-1 :3 AX/VMS Macro V04-00 Pa 9
Va‘-581 LCKSRCV_RMVDIR = Roceivg remove director 2- E 33& ?9 g SYSLOA.SRCIDSTRLOCK.MAR; 2 > (36)
FBC
F8C 3 3 Rgsourco was been located, RS Roints to RSB. v.rif¥ it is a
F8C 1 ; directory entry mastered By other system. Then verify all queues
F8C 5 ; are empty. If granted or convors on qucuos are not empty then
; we are in serious trouble. wait queue is not empty,
FBC i i troubl ? it i t
; E g ; 88 this represents the race cond tion doscribod above.
F8C 9 ASSUME RSBSL_CVTQFL EQ RSBSL GROFL*S
F8C ASSUME RSBSL_WTQFL EQ RSBSL_CVTQFL+
: E g ASSUME RSBSM_DIRENTRY EQ 1 ~
38 Sg 08 FBC ? MOVL RS,R8 3 1 address of RSB
4 8E A E FB8F BLBC RSGSH_STATUS(RB) 80% ; Verify diroctorl entry bit is set
53 & A DO OF ; § MOVL 4&(SP)R3 ; Get address of
&S A D1 0OF9 CMPL CSBSL_CSID(R3) ,~- 3 erify sending syston is
3 s . 8;32 g som gagtL_CS ID(R8) : nnstcr ng resource
38 As 0 8F9% 9 TSTL RSBSL_CSID(R8) 3 %t‘ not but it's ok if this system
3 1 FA BEQL 408 : mastering the resource
s 1 OFAg s BNEQ 80$% : Error
SO0 10 A DE OFA 208 MOVAL  RSBSL_GRQFL(R8),RO ; Get address of granted queue
50 2 D1 OFA9 40 CMPL (RO) RO ; Is granted queue empty?
18 FAC 41 BNEQ 80% : No
20 8 C FA Gg ADDL #8 RO ; Yes, get address of conversion queue
0 ?D ?1 o;g‘ :‘ g:gk éSQ).RO 3 ls conversion queue empty?
50 08 Cs 8FB 45 ADDL #8 RO 3 Yes. et address of wait queue
SO 60 D1 OFB 6? CMPL (RO) ,RO ; Is wait queue empty?
L ; Yes
05 13 OFBC & BEQ 308
38 AB D4 8FB§ 43 CLRL RSBSL_CSID(R8) ; No, we master resource
09 N OFE go BRB 4«0%
§;Ei 51 30s8: ; ALL queues are empty and checks verified. Deallocate RSB
38 AB D& OFC ii CLRL RSBSL_CSID(R8) ; Do this so that LCKSDEALLOC_RSB
8FC6 4 ; really deallocates it
00000000'GF 16 ;E% 25 JSB G*LCKSDEALLOC_RSB ; Deallocate it
0D0C BF gA §FCC S? 40$: POPR #*M<R2,R3,R8,R10,R11>
FO2D' 31 ;g gs BRW CNXSDEALL_MSG_BUF _CSB ; Deallocate message buffer and return
FD 60
§FD 61 80s: ; One of the follouin?
FD 2§ 3 Resource not foun (RS
FD : Not marked as a directory ontry (RSBSM_DIRENTRY not set
FD 64 3 Not mastered by sending system (RSBSL_USID not equal CSBSL _CSID
FD 65 : and also not zero)
;g 29 3 Conversion or granted queue not empty (check queues)
FD 68 BUG_CHECK LOCKMGRERR ,FATAL
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331588§‘ VEglggatntllb - Verity 2onoto lock id -SEP-leQ ?9:23:23 !SVSLOA.SRC]DSTRLOCK.HAI.2 (29)%
FD 7 SBTTL VERIFYREMLKID = Verify remote lock id i
:gi ;2 '3 5.4 |
ro; ; ;: FUNCTIONAL DESCRIPTION: |
:87 73 ; This routine verifies a lock id sent by another system |
FD; ;9 : and converts it into a LKB address. |
FD H
;g; ;g : CALLING SEQUENCE:
; W VERIFYREMLKID
;gi 2 : ?33 must be at IPLS_SYNCH |
b : : INPUT PARAMETERS: |
:8; 5 : RO Lock id on remote system ;
FD; 9 3 R1 Lock id on this system |
F H :
;§; g : OUTPUT PARAMETERS: |
; RO Completion code |
8:3? §? : R6 Address of LKB |
F 3 [
8Fg7 9§ ; COMPLETION CODES: %
O;g; gg ; SSS_NORMAL Lock id was valid can converted to LKB address 3
8FD; g? 3 SS$”IVLOCKID Invalid lock id |
FD H
0:8; 33 : SIDE EFFECTS:
8FD7 00 : R4 is destroyed i
FD7 01 ; |
Fb7 3308 ; "O'E° |
: two consistency checks. The first is that i
OFB; 0; : 12130:?g%12.t=3.toc= id is volid’via the sequence number check. g
OFD?7 ; If the Lock id fails this check, then an error is returned to |
0FD? 9 ; the caller as this is allowed in some cases and is fatal in others. ,
FO? E However, if the lock id passes this check, then another check |
FD?7 83 : s made that compares the remote lock id as sent by the remote ;
FD?7 10 ; system with the remote lock id stored here in the LkB. If this |
FD7 1 : c‘ock fails then it is immediately fatal as the first check should |
FD?7 12 : catch all races that cause lock ids to not match across systems, ;
FD? 13 ; Also note that this second check is not perfect in that it should |
FD?7 1% ; also check (SB addresses. This is considered unnecessary as the ;
FD; 1% : additﬁoncl protection that check offers is small.
FD 1? - |
FD? 1 |
FD?7 18 VERIFYREMLKID:
: Put lockid index in Ré
00000000'2? gl 3% ;81 13 ?ggEHL :éi29LCK$GL_HAXID : %:stho lock id too big? ;
5¢ 00 0000'%2 ;A :Eg 53530 z‘LCK$ IDTBL ,R4 : wx* May combine with next instr. '
U REH BR g [ | A e
1§ 1 FE . |
, CMPL R1,LKBSL_LKID(R6) : Check sequence number 1
» 5 3A 22 F;§ 2 BNEG 40§ ! Not vaLld




DSTRLOCK - Distribut L 3 nager Loa ob[c Cod s P-1984 AX/VMS Macro V04-00 Page
V&-bgs VEM?\'REH - Vcrl,y gnoto ock id Y m ?9 ﬁ ﬁ SYSLOA.SRCIDSTRLOCK .MAR ’
5S4 A6 0 ; FFé 7 CMPL Rg LKBSL _REMLKID(R6) ; Check remote lock id
A FFA BNEQ 506 : Doesn't match
50 0' g ;;E =ggZUL S“#SSS_NORMAL ,RO ; Success
S0 0000'8F 8§ 1 § ; 4«0$ MOVZWL #SS$_IVLOCKID,RO ; Invalid lock id

} ? RSB

} § 5 508: BUG_CHECK INVLOCKID,FATAL; Invalid remote lockid

100a 3337

100a 3339

100A 40 .END




DSTRLOCK
Symbol table

$SBASE
$SDISPL
$SGENSW

BLDLKB_ERROR
BLDLKB_ERROR2
BLD_BLKINGMSG

BLD_GRANTEDMSG
BLDCLOCKCOM
BLD_LOCKMSG
BLD_LOCKRSP

BLD _RMVD I RMSG
BLD "RSPMSG
BUGS_INSFLOCKID
BUGS ~ INSFPOOL
BUGS_INVLOCKID
BUGS _LKBREFNEG
BUGS “LOCKMGRERR
BUILD_LkB
BUILDTLKB ERR
CAS MEASURE
CORPSL _MSGBLD
CDRPSL VALi
CORPSL _VAL
CORPSL VAL
CORPSL_VAL4
CORPSL VAL§

CGRNTD_FORK

CGRNTD PROC

CHECK_RSB

CLsnscso FACILITY
CLSMHS SO FUNC
CLSHSGSK FAC_LCK
CLSMSGSL _RSPTD
CLSMSGSM™RE SPMSG
CLUSGL _ cCus

CLUBSU MEMSEQ
CNOTQD_FORK

CNOTQD " PROC
CNXSALLCOC_CDRP
CNXSALLOC WARMCDRP
CNXSDEALL_MSG _BUF _(SB
CNXSDEALL “WARACDRP_CSB
CNXSINIT _CDRP

CNXSRCYV IEJEC
CNXSSEND JMSG_CSB
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SG_RESP

ONONPAGED
ANONPAGED

HG RESOURCE
U RK

— e

$BLD REBLDLOCK

C
C
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gEA[LOC LKB
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IP
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LC
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LC
LC
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LC
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LC
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- Distributed Lock Manager Loadable Code 16-SEP-1984
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"

RESDsTRLoCk.mar:2 2% (57
Ebel Eobde -SEP=1984 LOA.SRC «MAR;
ASTQF :
Lottt : 2000082 e : R0
LCKSNOT QUEVED ceessess | KBS -DLCKPR] - 00000024
LCKSQUEDECVT I LKBSL _DUETIME » 2
LCKSQUEUED EXIT I LKBSL_EPID ot
LCKSQUEUEWRI T eveveece LKBSL-LKID : 0
LCKSQUEUE_BLKAST ":"Qtt ; LKBSL_LKST1 4 ¢
LCKSQUEUE REM 00000p6D LKBSL -GLDBLKAST = ¢
LCKSRCV_BCK ING LKBSL “PARENT = 4
LEKSRCV-CVTREQ ¢ LKBSL_P1D - gf
LR SosoE Lo : gisses
LCKSRCV_DLCKFND tttao H LRBSL=SaFL - 8 3
LCK‘RCV_G’ANTED 88800 86 LKa‘"-ASVNC =2 08 ‘
LCKSRCV_LOCKREQ serenenr X LKBSM_BLKASTQED » 00 8
LCK‘RCV_REDO SRCH ooooo'ba L‘B‘H-CV‘TOSYS = oo‘
LCKSRCV_RMVDIR renwnnnn X LKBSM_DBLKAST = 00000002
LCKSRCV_SRCHOL CK L LL LT T LKBSM_DCPLAST = 00000001
LCKSRCV™TIMESTAMP_RQST srverss il e T Eny - 00000010
LCKSREBLD _LOCK 0000007 RGO LKBSM™PKAST = ooog 1
t€==§=8'35§§23 0000081 RG L"‘":§}255§5 . 8880 28
e gann @ mElad s
chssno:g§2=;50 0000BAF RE t:giv:ﬂLKA81OED = 0000000
tgiggzg:Locxaeo 000042 R 0 RSN o 8§38881
1t ey g soveesee 1§ LKBSV-PROTECT = 00000009
LCKSSRCA_HSHTBL seenener X 0 LKBSV_TIMOUTQ = 8 000003
tE:%S"c‘EuE’ét‘ = 00000001 u:m:uruu;st ’ ggggg{c
by : B i : st
- =
LCKSV_PROTECT = 000000 LEeSY-21Fus - ooggogA
LCKSV_RECOVER = 3393308 LKMSGSB GRMODE = 00000018
L AL TaY PRO 0000563 R 0 LKNSGSBZLCKSTATE = 0000006A
LCKRETRY PROC ooo§g R0 LKNSGSBLSTATUS . gggggg
LCK_SCS WALT 03 R S t::?%%%-::ﬂsoe = 80080 A
LEk_Schpens 0000508 R 0 LKMSGSBRSNLEN = 00000028
LCK WAL = 000 LKMSGSB_RSTATUS T 3022036
LKBSB_GRMODE > 0 LKMSGSB_STATE = 2320%01%
15 B I . 4 LKMSGSK“BLK ING = 28
LKBS$8_RANOD . LKMSGSK-CVILCKM = $
L EBRCONE . 5 LKMSGSK-CVILCKR = 0000000
LKBSK_CONVERT . 3‘ LKMSCSK DEQ = 003
LKBSK_GRANTED s 8 60 LKMSGSK “DL CKFND =
e = FEFFFFF LKMSGSK-GRANTED :
LKBSK_REIRY  FEFFFFED LKMSGSK-NEWLOCK :
LEKBIK_RSpOLOL = FEFFFFFA LKMSGSK-REBLDLOCK = 8
LR rRePOTEED FFEFFFFC LKMSGSKREDO_SRCH z ¢
15+ v 14 = FFFFFFF LKMSGSK-RHVDTR = 4
O aoat tite Z EFFFFFFS LKMSGSK ™ SRCHDL CK = A
LKBSK_RSPRE SEND Z FFFEFFFD LKMSGSK-TSRQST = 9
R T = FFFFEFFF LKMSGSL "BLKASTFLG : s
LKBSL-AST = 00000010 LKMSGSL-CSID =




DSTRLOCK
Symbol table

LKMSGSL _DLCKPRI_CVT
LKMSGSL _DLCKPR] “NEW
LKMSGSL_EPIDCY
LKMSGSL_EPIDNEW
LKMSGSL _MSTLKID
LKMSGSL _PARMSTLKID
LKMSGSL _PARPRCLKID
LKMSGSL_PRCLKID
LKMSGSL _VALBLKFLG
LKMSGSL _VALSEQALT
LKMSGSL “VAL SEQNUM
LKMSGSQ VALBLK
LKMSGSQ VALBLKALT
LKMSGST_RE SNAM
LKMSGSW_FLAGS
LKMSGSW_GROUP
LKMSGSW HASHVAL
LKMSGSW_LKBSTATUS
LKMSGSW_MEMSEQ
LKMSGSW_RQSEQALT
LKMSGSW_RQSEQNM
LKMSGSW_RSBSTATUS
LKMSGSW STATUS
LOCK_GRANTED

LOCK "QUEVED
NEW_RESOURCE
NOTBED_FORK
NOTQED “PROC
NOTQUEODED _EXIT
NO_LOCKIDS

PCBSL _DLCKPRI
PCBSL_EPID

PMSSGL _DEQ_LOC
PHSSGL -DEQ ?g!

Lol ol
:’

IN
PMSSGL "™ JENQCVT OUI
PMSSGL"™ ENONEU IN
PMSSGL "™ ENONEU ouTt
PMSSGL "ENGNOTED
PRS 1PC

PSL’V IPL
ey
RELOORUP

RESEND
RESENDFORE
RESPOND_DOLOCL
RE SPOND~NOTQED
RE SPOND "RE SEND
RSB$B_CGMODE

nunNnRRERRARNERERR2 NN

i
|
§

00000060

bk hw
kb d
LA 82282 d
L2232 3] ]
L2222 2d ]
kR
Rk ER
13322233
kbR
i 232222
LA A 84 2] ]
LA A2 2]
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DSTRLOCK = Distributed Lock Manager Loadablc Code 16-SEP- gz ?9 :33:34 VAX/VMS Macro V04-00 Page 75

Psect synopsis -SeP- 143:42 [SYSLOA.SRCIDSTRLOCK.MAR;2 (27
R e 4
i Psect synopsis :
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 ( ?.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
ABSS 00000000 ( 0.) 01 ¢ 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
$$%020 0000100A ( 4106.) 2 ( 2.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC BYTE
e ccccsa= B e -
' Porfornanco indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 89 00:00:00.05 00:88:01.15
Command processing 108 80: 0: .4? 80: :08.8
Pass 1 564 0:00: .; 0:01:19.0
Symbol table sort 0 00:00:01.56 00:00:04.4
Pass 2 414 00:00:05.89 00:00:25.41
Symbol table output 1 00:00:00.1 00:00:00.49
Psect synopsis output 0 80:00: 0.01 00:00:00.01
Cross-reference output 0:00: g.go 00:00:09.0?
Assembler run totals 118 00:00:28.39 00:01:53.4

The working se§ Limit was 2600 pages.
159344 bytos (312 pages) of virtual memory were used to buffer the intermediate code.
There were 90 pages of symbol table spacc allocatgg to hold 1471 non-local and 144 local symbols.
0 source Lines were read in Pass 1, producin object records in Pass 2
1 pages of virtual memory were used to dofine 9 macros.

i Macro lLibrary statistics !

nacro library name Macros defined
SS&DUA g SYSLOA.OBJICLUSTER.MLB;1 1
SS&DUA SYS.0BJILIB.MLB;1 16

:(SYSLIBISTARLET.MLB;?2 g
TOIALS (lll Libraries) 2

1478 GETS were required to define 23 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LIS$:DSTRLOCK/0BJ=0BJ$:DSTRLOCK MSRCS$:DSTRLOCK/UPDATE=(ENHS:DSTRLOCK) +EXECMLS/LIB+LIBS:CLUSTER/LIB
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