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COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.
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*
*
"
FTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE +
N OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER +
HEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY «
RSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY +
TRANSFERRED. *
*

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE +
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*

*
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*

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

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.
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LA TR TR LA TR A TE A TE DA TE A TEA DA A TE DA TE DB DA T 2

FACILlTY: EXECUTIVE, SYSTEM SERVICES

ABSTRACT:
This module implements distributed deadlock detection (ond resolution)
for the VMS Lock manager system services (SENQ and $DEQ) when
operating in a VAXcluster environment.

ENVIRONMENT: VAX/VMS, VAXcluster lLoadable code
AUTHOR: Steve Beckhardt, CREATION DATE: 28-Feb-1984
MODIFIED BY:
v03-006 SRBO\‘S Steve Beckhardt 9=-Jul=1984

Changed handlin of re oatc failures to conglotc El dcadlock
scarch Instead of ca g jt deadlock, the lock is now
m

OO0 0CO0O0O0OO0O0OO0OOOO0O0O0O0O0O0O0O0O0COOO0O0O0O0O0OO
Attt b=l =l el lolelelelelelel=]

placod back on the end of e out que ? with a fresh
f me and retry count. s should eliminate the
oicas onal false deadlocks. As a result, the maximum

timestamp Lifetime was reduced to 5 (1.6 secs.)

NOMN S AN = O O 00 N0 A S N — © 0 00 NOM N SN AN = OO G0 N O WSS LN =2 © O 00 NON LSS LN — OO 00 IO W S i) —

IR R R A R PR TR T A PR TR TR PR PR PR PR PR PR PR PR PR AT A PRA TR TR PR TR PR PR T .-

(=l lalalalelalelalalalelalalalelelealelalelelelalelalelelalalelalelelelelelelelcleleelelelelelelelele el

VISV S S5 25 55 55 8 5 B 8 2 LN A A A A A AN NI AR NI NI NI NI NI — b b b b b b b b b

OOO0O0O0OOOOOOOOVOOOOOOO0OOOOOOOO0OVOOOOOOOOO
OO0 O0O0OOVOOCOOO0O00O0C

v03-005 SRBO137 Steve Beckhardt 9=-Jul=1984
Fixed bugg in tiacs}a lifotino gogo lncroasod
maximum timestamp | t ime to 6 secs.)
v03-004 SR80134 Steve Boikha 22=Jun=-1984
Fixed bug in stack handling in insufficient pool code.
v03-003 SR80130 ?tevo Bcckhords 18-May~-1984
Fixed bug involving location of test for NODLCKWT flag.
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v03-002 SRB0O125 itovo Beckhardt 2-May-1984
Fixed bug involving race between process Level handlin
of lock granted message (getting lock on PCB queue) an
receiving deadlock search message.

v03-001 SRBO119 Steve Beckhardt 10=-Mar-1984
Fixed bugs, added support for LCKSM_NODLCKWT flag.
Added support for waiting for pool.
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‘ .SBTTL DECLARATIONS
: INCLUDE FILES:

EXTERNAL SYMBOLS:

—o™
m
-

PAPPAAPRPAAAARAWN
DO e OO O
VDDOROVR<NOICrTrO»
CDDDRTCrODEZDCANDO
MOOCOO0O0OO0OOCTmETDM
TMmMMmMMmMMmMMmMMmMMmMmMOoOWwmo
TR Mmoo m

: MACROS:

EQUATED SYMBOLS:

T 50+1000+10

wnC
rZ

—
nwm

5

> r—
" -
—

;m Ssesne

LOCKFRAME = 24

: OWN STORAGE:

.PSECT $$%040,LONG
.ALIGN LONG

PONININIRININY =2 = e b ek 3 = O O O O O OO O OO0 VOV VOOV VO V0OCE000000CODCOCO00 ~ N~NN~NN~N~N~N~N

OSSN = OO0 NN NS AN = O O 00 NN W8S LN = O 0 00 NOM N 8 N = O 0 00 O N 8~ N = O O O N NS LN — O

D e wld d ) it o e o ) ) el i = ) e e R D) ) o? el oD cmed oad) e

LA TE TR PR PR PR PR TA TR DA TR DB 11

SYSLOA.SRCIDSTRDLCK.MAR; 1

nditional assembly switches
RP offsets

uster message offsets

UB offsets

ructure type code definitions
rk block offsets
L definitions
K definitions
B offsets

B cffsets
RSB offsets
System status code definitions

¢
¢
C
¢
C
S
F
1
L
L
P

Time stamp Lifetime units (50 ms.)
Maximum timestamp Lifetime shift count
(represents 1.6 secs.)

This also represents the interval

that must elapse before Local searches
can proceed without timestamps

Number of bytes pushed onto
stack for each recursive call

of SEARCH_RESDLCK (5 registers
plus return address). This
cannot be shangos without making
corresponding coding changes
This must also agree with the
symbol of the same name in
DEADLOCK .MAR.

Page (g)
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: NOTE: The fork block and Lock message buffer must be adjacent
LKMSG_ FKB:

UAD O ; Queue Links
.UORD FKB:K_LENGTH : Size
.BYT DYNSC_FR ; Type
BYT IPLS _SYNCH : Fork IPL
.BLKB  FKBSR_LENGTH 12 : Remainder of fork block

LKMSG_BFR:

Buffer to use for Lock messages
.BLKB  LKMSGSK_DLM » INGTH

A AAA AR AR AR AR ARl Rl At R A R i i i i I eIz 227 )

: NOTE: The following assumptions are in effect for this entire module

AL AR AR AR d ARl A i i i I eI

ASSUME LKMSGSB_TSLT EQ +LKMSGSW_MEMSEQ
ASSUME LKMSGSL_ORIGEPI: £Q +LKMSGSB_TSLT
ASSUME LKMSGSL _ORIGLKIV EQ +LKMSGSL _ORIGEPID
ASSUME LKMSGSL_ORIGCSID EQ 4+LKMSGSL _ORIGLKID
ASSUME LKMSGSQ_BITMAP_EXP EQ 40LKHSGSL_0RIGCSID
ASSUME LKMSGSL_VCTMPRY EQ 8+LKMSGSQ_BITMAP_EXP
ASSUME LKMSGSL_VCTMLKID EQ 4+LKMSGSL_VCTMPRT
ASSUME LKMSGSL_VCTMCSID EQ 4+LKMSGSL_VCTMLKID
ASSUME LKMSGSL_NEXTLKID EQ 4+LKMSGSL_VCTMCSID

§
s
i?
i
i
45
¢?
:
§é
55

— D D e D D oD B D D e D D D D D D D DB DD DD _B_B_D

.PSECT $$%020
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X
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FUNCTIONAL DESCRIPTION:

This routine sends a timestamp re uosi to gho system issuing
zilesta s unless this s‘ston is 1ssuing timestamps. 1If 3 message
s actua l‘ sent, then this routine does not return to it's caller.
ln:toad. ‘ e stack is unwound and we cxi‘ doa?lock detection.
Th ’ routine onl¥ returns to its caller i1f this system

ssuing timestamps and we successfully get one.

CALLING SEQUENCE:

BSBW  LCKSSND_TIMESTAMP_RQST

Note: This routine only returns to its caller if a timestamp
is issued locally. In all other cases, the stack is
reset and we exit from deadlock detection.

INPUT PARAMETERS:

R8 EPID of ori?inal process
R10 Stack position to unwind to

IMPLICIT INPUTS:

o

It is assumed that the lock that started the deadlock search is
still at the head of the timeout queue.

OUTPUT PARAMETERS:

R9 Address of a ncssago buffer template to be used instead
of a real message buffer if a timestamp is assigned locally

SIDE EFFECTS:
The bitmap is cleared if we issue a time stamp

OO0O0O0O0OVOOOOVOVOOOOOOO
(=d=d =i =il =l ===

PORIRIN) = b b b b b b b S D O O O OO O OO0

o
(=4

LCKSSND_TIMESTAMP_RQST::

54 00000088'GF 0 MOVL G'LCK&G% TIMOUTQ R4 : Get orisinal lock (from head of queue)
§3 000000 '§5 D NOVL ksgtﬁL- §_CSID,RS : Get CSI of system issuing timestamps
: s us
?6 A } SBVW L8K¥A¥LOC_LONGCDRP : Allocate a CDRP
5150 E BLBC RO,70 : Error

; Store necessary info. in CDRP to be able to start a deadlock
; search later.

52 20 A5 9 KOVAB 8 RPSL_VAL1(R5) ,R2 : Point into CORP data area
;4 1 BSBB $ : Store data in CDRP
SC AS 2 ) MOVL R goarst VAL9(RS) : Store victim csio
30A6 D MOVL  LKB 5 LKIB(RE) , = : Store next lockid
? AS CORPSC_VAL10(RS)
0270°'CF  9E

OVNANO O > OO OMNO™m™ Wmmmm

AORLNINININININININININININ = b b e b o o o e o o o o o o e e e e e e e e eod oD B B o B B oD ed B oD b e BB D B N

— b e =2 OO OO OO OO0V VYV VOV VOV VOO0 NN NNNNNNN

AN =2 OO 0D NON NS N = O OO N WS IR = O 0 00 NOM N 8~ M) = OO 00 NON VN1 8 LN = O 000 N0 S iR — OO0~

MOVAB U‘Dlg TIMESTAMP RQST,- ; Store address of message build routine
CORPSLC_MSGBLD(RS)
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V34-000" LCR83ND. TIRE

"o
[ =d=]
wo
-4

T

emove lock from timeout queue, reset the stack, and send the message.
UE Ltaik ASTOFL(RA) RO
IMoUTQ

angu SrAtus(al)
v §8=° BLCK_MSG

Remove LKB from timeout qucu’
Clear corresponding status bit

000 8 4
2A A

Send the message

40$: : We are issuing timestamps

55 54 0 MOV R4 RS : Save LKB addres
S& 4E A4 SA MOVZBL LKQGB TSLT(R4) R4 : Get tﬁnostanp l?fctino
18 BSBB GET 6{"557AHP
22 E BLBC RG,7 ; Bitmap in use
84 5 30 MOVL RS,R4 : Rostoro LKB address
018°CF WALKMSG_BFR,R9 : Point ‘o 1ntornal message buffer
£ ? g ;325 585"‘ CENGTH(RD) : Is it in use?
08 A9 OAO02 8F B MOWW 0LKHSG$K SRCHDLCKOB- Storo facility and function codes
ICLSMSGSR FAC LCK Lgnssts FACILITY(R9)
52 O0C A9 9 MOVAB k&lSGtU MEMSEQ (RS ,R : Point to ata area
g -3 BSBB : Fill in fields
51 30 A4 9 MOVL LKBSL _LKID(R4) ,R1 : Get next lockid to search (this one)
2C A9 SO D mMova RO,LKASGSL VCTHCSID(R9) ; Store victim CSID and next lockid
05 RSB : Return to caller

708: ; This exit unwinds the stack and exits deadlock detection.

: 1f we sent a message then the original lock has been removed

; from the timeout queue. Je want to exit deadlock detection rather

: than trying to search for another deadlock because we will be

3 unablo ? get anothor timestamp. If we uoro unable to allocate a CDRP
3 bit was in use then we Leave the lock on the timeout queue

ma
3 so thlt We gll retry this operation 1 second from now.
MOVL R10,S ; Reset stack

OO N NS AN = O O 00 NOM N SN AN = OO 0D NOM N S N = OO 00 ~NOMNWN S ;
=
o
<
»
@

OCOO0O0O0O0O0O0O0OOOOCOOO0O

NNOOOOOOOONOOO OO WNIWAVIWNASS B~ 5 B 5

M ONNOOOO0O0O0O0OO0O0O0O0OO0OO0OOO I NNNNNNNNNNOWIM O 00N OT OWVINIO M OO O O~NMOMD D

5E  5A Dg
00000000*'GF 1

~NOOONOONOC OO OO WA WAWAWAWAWAWN SN 85 85 85 85 85 8 85 8 2 Wl Ul W Ll L A A L PO PO PO PONONONINONOND) =8 b b e b b

g JMP GALERSDLCKEXIT ; Return
007 i : Local subroutine to store message data in either CDRP or internal
::; g ; message template
007 ? : Inputs: RO,R1 tinostanp expiration (if assigned locally)
007 : i dress of data area in CDRP or intornal message bfr
D07 3 : R ?rcss of original LKB
"; F R8 Original EPID
U :
D07 ? 3 Outputs:
D07 5 3 RO Victim CSID (not stored in data area because
g : CORPSL_VALY is not contiguous with CDRPSL_VALS.)
7 L
55 O ; ’ 80%: PUSHL RS
55 goooggoo'cr D MOVL G‘CL!SGL CLUB Rg ; Get address of CLUB
8 AC C5 ; MOVW cLug W_MEMSEQ{R5),(R2)+ ; Store memseq
82  4E A& MOVZBW LKBSB_TSLT(R4),(R&)+  ; Store t noitlnp Lifetime
82 58 0O 8 MOVL R8,(R2)+ ; Store original EPID
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084066 LCKSSND_ TIMESTANP RQST ES 183EP-108¢ 02:30:7 FAYEYDS Bacto WOAT00 it P29 (1,
30 A6 D 7 MOVL xes LKID(RG) (RZ)* Storo original locki
gg 6 Ag 98 g 7} MOVL LOCAL C ID(RS).(RQ) Storo'CSID o?cth?s system
gs 3 D 7 Mova tor? timestam
1 C 74 MNEGL : Initiali zo v csin priority
g1 30A6 D 9 75 MOVL L:is LKID(I ) ,R1 Get local lockid
0 60AS D 9 79 MOVL  CLUB t LOCAL CSID(RS),RO: and Local CSiD
op i U OHL S RNRIHG T ST et cor
oA g B me R e s s e
0 . ang rem
82 21 D A8 85% MOVL R1,(R2)+ : Store v?cgin lockid; return victim
5 aeg AB i POPL RS : CSID in R
gt s
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AF +SBTTL GET_TIMESTAMP = Get a bitmap time stamp

14e
; FUNCTIONAL DESCRIPTION:

This routine re urns a 1tnop tinostanp uith a specified Lifetime.
The timestamp Lifetime ’nco?c , t count ;hat represents
tho nunbor o ? ts the s fot me shoulg be shi

For cx?ng the bas c L !t me unit is 50 ms. (TSLT _UNITS) then
a specif o? lif’tin! (R&) of 2 would return a timestamp with

an expiration time 200 ms. from now.

CALLING SEQUENCE:
BSBW GET_TIMESTAMP
INPUT PARAMETERS:
R4 Timestamp Lifetime (encoded as a shift count)

OUTPUT PARAMETERS:

RO.R1  Quadword expiration time (success only)
R& Completion code: 0 = failure
1 = success
SIDE EFFECTS:

On success, bitmap is cleared, new expiration time is
stored as both Local and exact expiration time

[~ ] AL ATE TR TR FPEPRETETE PR PR PR PR PR PR PR FE TR PR PR P Y P FY T Y TR T
L]
3

ET_TIMESTAMP:
: Determine if the prcvious tincstanf has expired yet.
: Note that nornall{ this test should be performed at the IPL
; of the hardware clock intorrupt (IPLS_ HU LK). However, we can
: tolerate the race condition here. The result uould be to think
; that the bitmap is in use when it really wasn't. If this occurs,
; we will simply try again later.

S
>
gl
£ 8 S NN NN N LN AN N NI NI NOINININININD = = b wd wd wd wd b ek = O O O O O O O O OO O OO OO OO OO OO0

A =2 OO 00 NON N S N =2 OO 00 N0 WA 8 LN =2 O 0 00 NOM N 8~ LN =2 © O G0 O VN 85 LN = © 0 00 O VL 8- LR — OO0 00 O~

2C ?B AF PUSHR l‘ﬂ(li R3.R5>
SS 8000000 'GF 4 1 MOVAQ  G*LCK$SGQ élTHAP EXP,R2 ; Get address of expiration time
5 0000000 GF 7? 8 MOVAQ G‘EXE‘?O 3VSTIHE RO’ 3 Got lddross of system time
04 AO 04 A2 ? F CMPL : ?nparo low order time
8; > Cé4 BLSSU ; Bitmap is available
1A Cg BGTRU : Bitmap is in use
60 8; D1 C CMPL (Ri).(RO) 3 Couparo high ?rdor time
18 Eg BLEQU 20 ; Bitmap is available
Eg 108: ; Bitmap is in use. Return failure.
5S¢ D& cD CLRL R&
2C SA CF POPR #*M<R2,R3.R5>
5 81 RSB
gg 208: ; Bitmap is available. Compute new expiration times and clear bitmap.
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v -888 GE?_?IHES*AHP = Get a bitmap time stamp -5 P-} 84 82 33 ?3 !SVSLOA SRCJDSTRDLCK.HAR - (4)
5¢ 0007A120 BF  S& ;8 D2 4 ASH Rk ITS T_UNITS,Ré ; Compute time 1tonp lifetime
2 DA 4 MOV : Get current t ’
C g§ 2 283% 26 :? : Compute expiration time
6 ?D E 6? mova R :(RZ) ; Store expiration time
08 A D Eé 48 Mova R ,8(R2) : Store local expiration time
7 7 EA 4 Mova ,=(SP) ; Save timestamp for return to caller
SO0 00000000°GF ED ? MOVL G LCKSGL_PRCMAP,RO ; Get address of bitmap
60 FB A0 00 go ? 8 Fé MOVCS 0 ,(RO),%0,-8(R0),(RO) : Clear 1t
4 )] F8 § MOVL R& : Return success
P SA rs g POPR c-ﬁ<ao R1,R2,R3,R5>
5 0 4 RSB
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FUNCTIONAL DESCRIPTION:

This ro?tino is called by th’ received message dispaschor when

we receive a request for a timestamp. If we can ass gn a timestamp

then we send a message that starts the deadlock search. If we

cannot assign a timestamp (because the previous one has not

expired yet), then we send a message that will cause the original

lock to be requeued to the timeout queue.
CALLING SEQUENCE:

JSB LCKSRCV_TIMESTAMP_RQST (called by received message dispatcher)
INPUT PARAMETERS:

Rg Address of message buffer
R Address of (SB

OUTPUT PARAMETERS:
None
SIDE EFFECTS:
RO = RS not preserved

=2 OO 00O VN 8~ N —= OO0 ~O~ ;

If a timestamp is assigned, the bitmap is cleared and the new
expiration time is stored as both the local and exact expiration time.

AT AT A TR TR PR TEA TR TR PR A PR TR PR PA A PR PE PR PR TR PR PE TR PR TR TR PR TR 1

LCKSRCV_TIMESTAMP _RQST::
Bs8

BW RCV D&CK MSG
0cC Bg PUSHR  #*M2R2,R3>
0000°'CF D TSTL U‘LCKSGL_TS,CSID 3 v.rif¥ we are assigning timestamps
&6 12 BNEQ 70$ : Error!

; Get a timestamp

MOVZBL LKMSGSB _TSLT(R2) ,Ré ; Get timestamp Lifetime

56 O0E A2 9A
9 8588 GET_TIMESTAMP

D 1
05 54 §§ BLBS Rk.;OS : Suﬁcoss
OZAZ BSBW kSK SND_REDO_SRCH : Failure - redo deadlock search
3 1 BHB $

20$: ; Have a timestamp. Send a message that will initiate the deadlock
. search. Store all necessary fields in the CDRP.

- =2 OO O OO0 OO0V VOO VVO OV VV00D000000000COD0D NN NN NNNNNNOOO-OOONONONONON

N == OO0 NO WS LN = OO NON NS N = OO0 00 NOM NS N = O OO ~NON N SN L

COOOMMNOTO I I I EMNINICOOIOIOICI I ON S b cd b cd cd ed o e e e D e e D e ) e ) e e e el e o e e el e e el el D el e el

PINIAIAINY = b b b b e b b 2 D O O O O O O O OO O OO OO OO0

i

BB BB DDDDDDDE

53 0 7 Mova RO,R3 : Move timestam
gS 3 B8SBW LSK;A%LOC-LONGCDRP : Allocate a CDRP
0 BLBS RO, 30 : Have one
03A SBv UAlT_FOR-POOL
¢ RB 50
0278'CF  9E 30%: MOVAB  W*BLD_SRCHDLCK,=- ; Store address of message build routine




DSTRDLCK - DISTRIBUTED DEADLOCK DETECTION AND RES 16=SEP-1984 00:35:31 VAX/VMS Macro V04=00 P DST
V84006 LCRERCY. TIMESTANP RaS) 823EP-198¢ 00:33:7 YANCYos Sacoo YRRTo0 mars1 P9 1, Vo«
4 A 12¢C 413 CORPSL _MSGBLD (RS)
CA 7 01 414 Mova LKMSGSE MEMSEQ(R2),- : Store uonsc tinestanp lifetime,
CA 1 415 CORP k UAL1(RS) ; and origin E
2 : 70 } 2}? MOVQ %xagth 25§?k§§°‘"2)'- : Store origina lockid and CSID
ICAS S 7 0 613 Mova & CDRPXL VALS(RS) ; Store timestamp
zz : () } f :1? MOVQ %ggggiL vt;?sggcnz).- : i:ore do,dtocu victim priority
CA2 70 0141 & MOVQ  LKMSG c VCTMCSID(R2) ,- : Store deadlock victim CSID and
§ A 14 4gg EORPSL_TALS (K3) : Sont lockig | -
}2% 2 g ; Send the message
53 18 A2 146 & MOVL  LKMSGSL oaxccsxotnz) R3 ; Get CSID of origi
o325 30 A 4 § BSBW  SEND_DLTK M . 7 Wi e
}2% 2 % 508: : Deallocate the message buffer and return
0c¢ gA 14D 431 POPR  #*M<R2,R3>
034D 31 O014F & ; BRW DEALL_DLCK_MSG
i e
15 435 708: BUG_CHECK LOCKMGRERR,FATAL; This system is not issuing timestamps
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EADLOCK ETECTION AND RES 16-SEP-1984 :35: AX/VMS Macro V04-00 P 1
= Check bitmap timestamp -SEP-1836 82:89:?3 !SVSLOA.SRCJDSTRDLCK.HAR:1 . (i)

D
P
7 +SBTTL CHECK_TIMESTAMP = Check bitmap timestamp
1
5
1

V34-050" 2

— e o o b ) ) ) ) ) ) e ) e e e e el D D e e D e D e e el e D D D ) D D D e e e e ) e D e el el e e D e D D e e e - 2D
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1 4e
: FUNCTIONAL DESCRIPTION:

This routine is called when an incoming ?cadlock search message
arrives and needs to use this system's bitmap. If the
expiration timestamp in the message is newer (grcator than)

han the timestamp for this system's bitmap, then the bitmap

s cleared and the newer timestamp is stored. If they are equal,
}hon the bitmap can be used immediately. If the timestamp

n iho message is older than the one for the bitmap, then this
indicates that the bitmap has been preempted b¥ a newer request
and therefore this deadlock search is aborted for now, but

: retried later, most likely with a timestamp with a longer Lifetime.
; CALLING SEQUENCE:

8SBw CHECK_TIMESTAMP

: INPUT PARAMETERS:

.
.

.
0
.
L

.
.
.

.
.
L
.
L
L
L

.
L]
L]

.
L]
L]
L]
L)
L
L]
LJ
.

.
L]
L]
.
L]
L
’
.
]
L]
]

O OVIVIIIIVIVILW = O D o SO O OO OO O OV OOV OOV OOV OV OOV OV OOV OOV OOV OOV OOV OOV OO ONONONONONOY ED

4
4
4
4
4
4
'
4
4
4
4
4
4
4
4
0 4
8 4
4
0 4
0 4
I
§ 2 R2 Address of message buffer
8 2 s OUTPUT PARAMETERS:
0 4 RO Completion code: 0 = abort deadlock search
0 46 1 = use bitmap
8 22 R7 Address of bitmap
8 :g s SIDE EFFECTS:
0 499 If the bitmap is cleared, then the local expiration time
8 4 is reset,
: R1 is not preserved
a8
474 CHECK_TIMESTAMP: :
57 00000000 GF 90 4 MOVL G*LCKSGL_PRCMAP,R7 ; Get address of bitmap
51 __00000000°GF £ 4 MOVAQ  G*LCKSGQ BITMAP_EXP,R1 ; Get address of bitmap timestamp
20 A2 04 A1 D1 4 CMPL  &(R1),LKRSGSQ_BITMAP_EXP+4(R2) ; Compare high order times
1F 4 BLSSU 10% ; Reuse bitnag
0 1A A BGTRU  40% : Bitmap has been preempted
1C A2 61 DI 4 CMPL  (R1),LKMSGSQ_BITMAP_EXP(R2) ; Compare Low order times
A 1A 4 BGTRU  40% ; Bitmap has been preempted
4 13 2 BEQL 208 ; Continue using bitmap
484 108 ; Bitmap may be used after it is initialized. Store new timestamps.
485 : The expiration timestamp is the one in the message. The local
4 ? ; timestamp is the current system time plus the maximum timestamp
2 : Lifetime.
61 1C A2 7 [ 3 Mova LKMSGSQ g!THAP EXP(R2),(R1) ; Store new expiration timestamp
3C 98 490 PUSHR  #“M<R2,R3,R4,RS>
ss 0000 ogg'cr D 491 move  G*EXEsGa SySfIME,R2 . Get this system's time
52 00F& g 85 g 23; 283% zat§§1_uﬂxtsannx,15Lt>.aé; Add maximum timestamp Lifetime




DSTRDLCK - DISTRIBUTED DEADLOCK DETECTION Auo RES 16-SEP=-1 AX/VMS Macro v04=00 " Pa 13 DSTF
v -853 cuscx,tfnesgAnP Check bitmap :1-ostaap ? E 334 82 33 ?3 !SYSLOA SRCIDSTRDLCK.MAR; 1 s (6) VO4-
08 Al D 01 494 Mova ; Store lLocal expiration time
& mar 0o & of R 1§§ 495 MOVCS 03 w0 @D, (RN Clear ft v
% BA 01 4 9 POPR ﬁ<nz R3,Ré,
50 og 199 497 20% MOVL
05 019¢C 493 RSB
190 49
50 D& 019D SO0 40%: CLRL RO ; Bitmap was preempted
05 019F 501 RSB
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C 14
CK DETECTION AND RES 16-SEP=-1984 00:35: AX/VMS Macro V04-00 Pa 1
end deadlock search -SEP-1884 84:39:?; SYSLOA.SRCIDSTRDLCK.MAR; 1 o (

+SBTTL LCKSSND_SRCHDLCK = Send deadlock search message

4
7)

+4
FUNCTIONAL DESCRIPTION:

This routine sends a search for deadlock message when either

a master copy lock is blocking another lock or a uaitin?

loik is found that is mastered on another system. In effect,
this message serves to ''follow an edge'' of the ''wait-for'' graph.

CALLING SEQUENCE:

BSBW LCKSSND_SRCHDLCK

Note: This routine na{ not return to its caller if called
without a timestamp assigned (R9=0). In this case,
a message requesting a timestamp is sent and the stack
is unwound and we exit the deadlock search.
Also, if we fail to allocate a CDRP, we also unwind the
stack and exit the deadlock search.

INPUT PARAMETERS:

Ré Address of LKB
R9 Address of Message buffer or 0 indicating none
R10 Bottom of stack

IMPLICIT INPUTS:

The region of stack bounded by R10 and SP contains a series
of stack frames that describe that current '‘wait-for'' cycle
(see description below)

OUTPUT PARAMETERS:

RO Completion code:
0 = exit normally
=1 = exit due to failure to allocate a CDRP; stack
has been unwound back to original caller.
R9 Address of message buffer if timestamp assigned

SIDE EFFECTS:

R1 not preserved

LCKSSND_SRCHDLCK: :

PUSHR  #*M<R2,R3,R4,R5,R6> ; Can't change this without also
: chagfin value of LOCKFRAME and
0

; deadlock resolution code
: Determine if a timestamp has been assigned. R9 = 0 indicates
: none was assigned. R9 <> 0 indicates 1t points
; to a message buffer and therefore, a timestamp has been assigned.
TSTL R9 : Is there a timestamp assigned?

10$ : Yes
BSBW LCKSSND_TIMESTAMP_RQST ; No, get one (may not return here)

o
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DSTRDLCK = DISTRIBUTED DEADLOCK DETECTION AND RES 16-SEP-1984 00:35: AX/VMS Macro V04=00 Page 15 D37
' -868 LCKSSND_SRCHDLCK = Send deadlock search -SEP-1336 84:39:%3 SYSLOA. S J DSTRDLCK.MAR;1 (7 Va‘
}:g 108: : Allocate a CDRP
Q2FF 3 1AB BSBW L KSA&LOC_LONGCDRP
OE 28 3 1A§ BLBS RO,1 ; Have one
52 g 18 4 MOVL R9.R ; Move address of message buffer
0314 184 5 BSBW_  WALT_For_PooL
SE A 84 C 187 9 SUBL3  #4,RTO,SP : Unwind stack
0 1 SE 188 MNEGL #1,RO ; Set completion code
1BE s RSB : Return to original caller
18F 370 158
1BF 71 3
18F 7% : The stack consists of a sorios of stack frames, one for each lock
1BF {3 3 involved in the currcnt wai or cyc e. Each stack frame consists
18F 76 ; of the 5 saved registers (R and a return address. Note
18F 73 3 that in each stack frame the savcd Ré points to the lLock and the
1BF 79 : saved R4 points to the respective PCB lock queue (if the Lock
1BF I{ & s not master copy). Only the first and Last frames should contain
1BF 78 3 nastor cop; locks.
18F 79 ; The stack frames are bounded by R10 and the current SP.
}g: Ei? 3 The following diagram shows the stack with three frames.
1BF :
§1gr gag - SP =) $eccccccccs cocecoe$ . R T L T L E
1BF a‘ ; = --------------- : & = s'v.d Rz :
01BF 585 : — N ' ' '
1BF 89 : : ............... : & Procncovovccssvcecsccscasccas +
1BF a : :----‘---O ...... = P : S'v.d Rs E
81BF 88 : :------- -------- = P : H
1BF 89 ; $ecmcccccccccnas t t ....................... t
18F 90 : R — ! ' ved R !
1BF 91 ; |eeccccccccccans ' i (PCB + PCBSL_LOCKQFL) !
18F 9; - : --------------- : B R e el = R &
1BF 93 . | eesccccscncanes i i Saved RS '
18F 9% : R ——— ', ! !
}g; 85 : B R 4 & #n------;;-. -—-- --t
: : ............... = : v H
1BF §99 : e ot i (Address of LKB) |
1BF 293 : |ecoccccccccccces ! : P —— t
1BF 99 . | sesesssecsanans | . i Return Address !
18F 600 ; |emccccccccccnes ' g '
}g: g % : R1° ) B R & B R R e L +
18F 603 :
1gF 604 ; We will now search the frames looking for the process with
18F g - B thc snallost doadlock priority. When found, the respective
1BF 9 : deadlo riori ty W ll be compared with that in the input uo*s ? .
1BF 607 ; Tho jocg ive is to find the best candidate for a doad ock victim
1BF g s : a doadlock is later found. This candidate will be ncludod 1n the
18F $ nessago we send to the other system. Note that deadlock priori I
}g; g}? 3 of zero causes an immediate exit from the loop. Rogistor usage will be:
1BF 61§ : Current doadlock priority
1BF 615 ; Currcnt lock frame pointer
1BF 614 ; Ri H nimum d’od ock pr ority. so far
18F 615 ; R Best victim frame, so far
1BF 616 ; R& Address of PCB lock queue (current frame)
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DSTRDLCK = DISTRIBUTED DEADLOCK DETECTION AND RES 16-SEP-1984 . ):35: AX/VMS Macro V04=00 Pa 1
' -858 LCKSSND_SRCHDLCK = Send deadlock search -5 P-]ggk uZ=83:¥; !SYSLOA.SRCJDSTRDLCK.HAR:1 - (9)
1BF 17 : R Address of CDRP
1BF 18 ; Rg Address of message buffer
1BF 19 . R10 Bottom of stack (start search here)
}g: : SP Top of stack (end search here)
1BF i ; Note that the following code makes a number of assumptions
1B8F 3 regarding the order of registers saved on the stack and their
}g; g : contents.
24 A9 Dg 1BF 2 ? TSTL EKHSGSL_VCTHPRI(R9) ; Don't bother searching if the priority
62 1 }Ez g BEQL 0% : in the message is zero
51 S5A 18 (3 01C4 8 SUBL3 O%OCKFRAHE.R10.R1 : Initialize current frame pointer
g; 81 DO 01C8 630 MOVL R1.R : Initialize 'best'’ frame pointer
1 Cs 1(B8 631 MNEGL #1.R ; Initialize "best'’ deadlock priority
SO 10A1 D 1cs 2 5 20$:  movL  16(RT),RO : Get LKB address
06 E1 01D BBC #LKBSV_MSTCPY,~ ; Branch if not master copy
06 SA AQ 104 634 LKBSW_STATUS (RO) ,25%
50 4 88 ?? }g; 2 5 gggL 2523L_DLCKPRI(R05.RO ; Get deadlock priority from master copy
S¢ 08B Al D 100 6 ? 25$: MOVL (R1) R4 ; Get pointer to PCB lock queue
S0 08 A4 D 1E1 638 MOVL PgBSL_DLCKPRI-PCBSL_LOCK&FL(R& RO ; Get current deadlock pri.
13 1 15; 639 28%: BEQL 35% : Branch if zero = have best victim
5¢ S D1 1€ 640 CMPL R8 R2 : Compare current priority with
gs 1€ 01EA 641 BGEGU 30§ ; previous minimum.
52 0 70 O1EC 64§ Mova RO,R2 : This frame becomes '‘best so far''
§1 18 €2 O1EF 24 308: SUBL  #LOCKFRAME,R1 : Move to next frame
SE 51 D01 1F§ 44 CMPL R1,SP ; Reached top of stack yet?
07 1€ O1F 645 BGEGU 20§ ; No, repeat for next frame
03 11 01F7 649 BRB 408
2 5 70 }:g 22‘ 35%: Mova RO,R2 : Move priority and frame pointer
1FC 649 40S: ; Compare lowest deadlock priority so far (R2) with that in the
};E gg? : ;nput message and select the lower. R3 contains address of ‘‘best'’
: frame.
1FC 65
24 A9 52 D1 OIF 65§ CMPL Rs LKMSGSL_VCTMPRI(R9) ; Compare priorities
céd 1A 8 25; BGTRU  S0§ : The one in the message was lower
229 ; The one on the stack was lower. R3 points to relevant frame.
51 10 A3 D? 623 MOVL 16(R3) R ; Get address of LKB
04 E 65 BBC lLkg V_MSTCPY,=- : Branch if not master copy
0A 2A Al 3? LKBSW_STATUS (R1) 45;
53 S4 A1 D MOVL  LKBSL REMLKID(R1j,R ; Get remote lockid
54 8 ?; g F gi gggL 5gSL-C$lD(R1).R6 : and CSID
53 8 Al D 1 62‘ 45%: MOVL LKBSL LKID(R1),R3 ; Get lockid
S0 00000000°GF D 1 g MOVL  G*CLUSGL_CLUB,RO : Get address of CLUB
5 6 38 D §9 RovL (L8 L_LOCAL_CSID(RO) ,R4; Get Local CSID
[
§ 9 508: : The one in the message was lower.
g? &A9 7D ' 4 MOVQ LKMSGSL _VCTMPRI(R9) ,R2 ; Get victim priority and lockid
4 2C A9 0O e 6; MOVL  LKMSGSL-VCTMCSID(R9S,R4 ; and CSID
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K DETECTION AND RES 16-SEP-

DSTRDLCK = DISTRIBUTED DEADLOCK 1 AX/VMS Macro V04=00 = 17
v34-358 LCKSSND_SRCHDLCK = Send deadlock search -SEP-1 ggk 82 8; %3 !SVSLOA STRDLCK.HAI:1 - (7
E ig 60$: : Store info. in CDRP
46 A 70 MOva ,CORPSL _VAL7(RS) ;3 St icti iorit ki
5C Az zi D 79 MOVL f DRPSL" VAL9(R§) 3 lngrzSYDc s, o conin
56 A D 78 MOVL Llﬁ t REMCK D(Rb). ; and next lockid to continue search
60 e : 7 PUSH E C VAL10(RS5)
0C A9 1 gg D ? MOvV(C k KMSGSW M HSEO(R9).': and other fields
g B HE AL
T8'AF St 4 4 MOVAB B“ RCHDLCK H
4C AS 23 : Cbgkgtslg68t8(§5) Store address of message build routine
23 § ; ; Send the message
04 El 4B BBC #LKBSV _MSTCPY,~- : Branch if t t
06 gA Ab 4 690 LKBSW_STATUS(R6) ,70$ s s
53 58 33 ?? gg §31 gggL 5§gsu CSID(R6) RS ; Get CSID
50 go A6 D 6 9§ 708: MOVL LKBSL_RSB(R6) ,RO ; Get RSB address
53 33 Ag g A 29& MOVL  RSBSL-CSID(ROJ,R3 : Get CSID
021 s 95 75% BSBW SEND gLCK_HSG
007C gF BA 6 699 POPR #*M<R2,R3,R4 RS ,R6>
0 D& 65 69 CLRL RO : Set completion code
05 27 ;33 RSB
6 4 ? 3 Message build routine
7 g ; Inputs: Rg Address of message buffer
703 ; R Address of CDRP
708 ¢
706 BLD_REDO_SRCH:
08 A2 0C02 8F B8O 7 Movw #LKMSGSK REDO_SRCHa8- Store facility and function codes
7 ICLSMSGSR FAC ch.CLsnscis FACILITY(R2)
0E 1" 7 BRB BLD_ COMMOR

SNNSNSNSNSNSNSNSNSNNO-OA OO0

E 709
n
g 1? BLD_TIMESTAMP_RQST:
08 A2 0902 8F BO 1§ MOVW #LKMSGSK _TSRQSTas- re facility and function codes
6 I CLSMSGSR_FAC ch.CLsnscia FAC!LI TY(R2)
06 M1 ;}g BRB BLD_COMMOR
1? BLD_SRCHDLCK:
08 A2 O0AO02 8F B8O 1 MOWW OLKHSG$K SRCHDLCKa8~ Store facility and function codes
£ 13 ICLSMSGSR_FAC_LCK,C snscia ACILITY(R2)
E 719 BLD_COMMON:
3 gg 8 4 9 PUSHR o-n<nz n R4 RS>
2C AS 7 MOVCS  #32,CORPSL V‘Li(RS).- Move data from CDRP to message buffer
0Cc A 4 ; i anSG u ne SEQ(R2)
3§ 9A g POPR  #*M<R2,R3.R&,RS>
;c A D 724 MOVQ conrsk VAL9(55)
€ A2 725 LKMSGSC_V CTMCS 16 (R2)
05 D 726 RSB
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DSTRDLCK = DISTRIBUTED DEADLOCK DETECTION AND RES 16-SEP-1984 00:35: AX/VMS Macro V04-00 Pa 1
VSA-Bbs LCK‘RCV-SRCHDLCK = Receive search doadfo g-s P-1ggb 82:89:?3 YSVSLOA.SRCJDSTRDLCK.HAR:1 - (8)
E +SBTTL LCKSRCV_SRCHDLCK = Receive search deadlock message
E (4
E ; FUNCTIONAL DESCRIPTION:
: This routine is called when we receive a deadlock search message
E & ; for either a Lock mastered on this system or a uaiting lock owned
Eius B bl this system. We continue searching using this lock as our
E 7 9 : starting point.
E E g ; CALLING SEQUENCE:
E 4 ; BSBW  LCKSRCV_SRCHDLCK (called from input message dispatcher)
; ;2% : INPUT PARAMETERS:
E ;54 ; Ri Address of message buffer
E 725 : I3 Address of (SB
; ;29 : OUTPUT PARAMETERS:
E ;g§ ; None
! ;§1 : SIDE EFFECTS:
E 7S§ ; Other deadlock search messages may be sent to other systems.
E ;gg : RO and R1 are not preserved.
E 756 °
E 7?? LCKSRCV_SRCHDLCK::
01FB i 7 s BSBW RCV 05CK MSG
OFFC 2F 75 PUSHR  #*M2R2,R3,R4,RS5,R6,R7,R8,R9,R10,R11>
59 2 35 ;2? MOVL R2.R9 : Move address of input message
35 ;2; ; Get lockid of lock to start search with. Convert to LKB address.
5« 30 AZ 9 764 MOVL LKMSGSL _NEXTLKID(R2) ,R4 ; Get lockid
018 9C 765 BSBW LCK‘SVT_ID_TO,LKB ; Convert to LKB address
0C 50 2? ;g? BLBC RO,108 : No LKB found; ignore message
: ;68 ; Check bitmap expiration timestamp before we start using bitmap
FEB1 A 7? BSBW CHESK TIMESTAMP ; Returns address of bitmap in R7
09 50 : ;; BLBS RO,20% ; We can use bitmap
A (44 ; Bitmap has been preempted by a later deadlock search.
A 774 : Double the i}na Lifetime requested and send back a message to
: ;;S ; redo the original deadlock search.
0E A2 A 77? INCB LKMSGSB_TSLT(R2) : This will double the Lifetime
§100 AB ;3 BSBW bsxssno_neoo,sacn
08E s* 108: BRW $
g} ? 208: : Set up registers
58 10 A2 B1 z ; MOVL LKHSG&L_ORIGEPID(RZ).RB : Original EPID
SA SE BS 4 MOVL SP.R1 ; Current stack position

32 |
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H 14
DEADLOCK DETECTION AND RES 16=-SEP=-1984 00:
LCK = Receive search deadlo ?-sfp-133‘ 82:
5 ADDLY G‘tCK:GL, XTRASTK,=
9 G EXESGL NT?TKLH.R11
ADD& lLOiKFRAH RN
s MOVZuL 52 L_PI1D(R6) ,R2
MOVL  GASCHSGL_PCBVEC.RY
g MOVL ?a?)taQStn4 ;
25%:
9; : whether this Lock is a master
9 MOVL kKBSL_Isatnb) RO
TSTL BSL-CSID(ROS
93 BEQL 60$
? : This is a process cogy lock.
: has in either CONVER
; : those locks.
4 MOVL R6,.RS
5 TSTL R
§9 BEQL 708
B8B8SS R2,(R7),708
03 MOVAL  PCBSL_LOCKQFL(R4) ,Ré4
0 MOVL 4&(R4) ,R6

CMPL ;S‘RL

1
1? BEQL
1; MOVAL -gKB‘L_OHNOFL(Rb),Rb
1 CMPL RS,.R6
14 BEQL 35
}5 DISPM’CH< LKBSB_STATE(R6G),
19 <CONVERT,32%>,~-
}3 ;UAITING. $H-
0 BRB 708
1 32%: BBS #LCKSY _NODLCKWT,=-
§ LkBSW_FLAGS(R6) ,35$
MOVL  LKBSL RSB(R6) RO
¢ TSTL aigsL_cs1o(ao$
5 BEQL 3
9 JSB g‘kCKSSND,SRCHDLCK
BRB 4
3s: JSB G‘LSKSSRCH_RESDLCK
4$: BLBS RO,70%
5$:  MOVL klgtl_OUNOBL(R6).R6
1 BRB 0
g 608 : This lock is a loca& or master copy.
. : this lock after verifying that
9 ASSUME LKBSK_GRANTED GT
TS18 slgtb_SYATE(Rb)
BGTR 0
z JSB G*LCKSSRCH_RESDLCK
A

30:10 ESVSLOR. SREDsYRoLCR.man;1 P20

; Compute stack Limit
: Get process index

; Branch 1f master copy or system owned
: Convert to PCB address

: The way in which we resume the deadlock search depends on

(or local) or process copy.
; Get RSB address

s gs‘lock mastered here?

: Ye

For each lock this procress

or WAITING state, see who is blocking

; Move LKB address

; 1f process index is 0 then lock is

; system owned

; Br, if we've already done this process
; Point to lock queue header

; Get last lock in Llist

: Reached end of list?

es
: Point to start of LKB
: Is this the one we have in RS?
move on to next one

: Yes
YPE=8,PREF IX=LKBSK_,=

f

Exit for all other states

Branch if this Lock should not be
considered as waiting for other lLocks
Get RSB for this loc

ﬁs it managed elsewhere?

o

Yes, send a message to keep looking
Continue on this P(CB

No, recursively search

It LBS, exit search

Get previous lock

Repeat

AR TE A PR TATE TR PO PR PR TR T

Just determine who is blocking
the lock is not granted.

; Ignore message if lock is granted
; Search for deadlock

; Deallocate the original message buffer and exit

Prp—
[+ Lo
~

3% |
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EADLOCK DETECTION AND RES 1 -S
= Receive search deadlo 5-S

POPR
BRW

#*M<R2
DEALL

b

R3,R4
LCK MS6

§6

-1984 00:35:31 YAX/VMS M
p-198¢ 00:39:19 YANCYos Bacio ¥R war:1

R5,R6,R7, Rl R9.R10,R11>
: Deallocate message buffer and return

v04-00 Pa 2
e




L

0164
2D 50

50 00000800'6F
0 SE C

= DISTRIBUTED DEADLOCK DETECTION iNE‘RES 16-$5 P-}ggz 82:83:?& !AX/VHS Macro V04-00

LCKSSND_DLCKFND = Send deadlock found me 5-SEP-

«SBTTL LCKSSND_DLCKFND = Send deadlock found message

+
FUNCTIONAL DESCRIPTION:

This routine sends a message informing another system
specified Lock has been chosen as a deadlock victim.
must be issued.
CALLING SEQUENCE:
JSB LCKSSND _DLCKFND
IPL must be a IPLS_SCS
and exit from deadlock detection.
INPUT PARAMETERS:

Ri Lock id. of victim lock
:9 CSID of destination system

R10 Bottom of stack
OUTPUT PARAMETERS:

from deadlock searching.
SIDE EFFECTS:
RO = RS not preserved

LA AL AL AT ETETEATE A PR TR PR TR PR PR PE PR TR PR PR TR TR PR PR TR FE TR P TR TR PR TR TR ™

LCKS$SND_DLCKFND::

8sSBW LCKSA%LOC_LONGCDRP : Alloc. CDRP
BLBC RO, 80

LLoooorororOr OO OO O OMONONONONONONONONONON

F N N N N N T N N N N N N A IIIIIIINIIININI NN SIS SIS ST S

: The ori

; to redo a deadlock search. If we don
: then this system will automatically redo the searc

MOVL G CLUSGL _CLUB Rs
MOVW CLUBSW_MEM EO(R ) o : Store memseq.
g RPSL_VAL1(RS)

N =4O OO N SN WWN) =2 OO 00 NOM N S N — © O 00 N OM N S AN =2 © O 00 O W 85 i) = O O 00 N0 NV S LN — OO 0O ~I0~

SO 0001000000000 000GDCD GO OO DGO I~ N~~~ ~ N~ O~ O~ O~ O O~ O~ O~ O~ O~ O  \MANUMAMAN AU B~ o~ S~ 2~

- -n—-_- OO m
- 3 Dwwnm OO0 0o
L L Ll Ll L Al Lt L U U L L U U L L L Ll i L L L A A L L A N N NN N NN

OONONOMWNIWAWANASES S S0
SNWWNRIO T D ONWOIOYOYOY YOI OV™

SYSLOA.SRCIDSTRDLCK.MAR; 1

that a
The lock

on the destination system is either a Local copy or a process
because it is on that system the the dequeue/cancel function

Note: If we don't have an input message and we are unable
to allocate a CDRP, then we will unwind the stack

Address of input message or 0 indicating no message

RO Completion code of -1 if we unwind the stack and exit

: Unable to allocate one

; Store nciossary information to build message in CDRP.
nal lockid and CSID are stored only if we have
; an input message. This will be used 9{ the destination system
have an ingut message

;é;t *3s 3 a: there an input message?
Mova LKHS%SL ORIGLKID(RY) ,- ; Yes, store original lockid and
CORP L OAL3(RS) : CSID in CORP
MOVB LKMSGSB _TSLT(R9),- : and timestamp Lifetime
sgnp L_UALT+2(RSS
BRB 3

Page
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3



CORPSL_VALS
CORPSL_VAL6

DSTRDLCK = DISTRIBUTED DEADLOCK DETECTION AND RES 16-SEP-1984 AX/VMS Macro V04=-00 Pa
v -858 LCK‘S DLCKFND = Send deadlock found me 5- E 83 82 83:?3 SVSLOA.SRCSDSTR DLCK.MAR;1 - ¥3
34 A 7¢C 9 3 108: CLRQ CORPSL_VAL3(RS) : Indicat original message
3IC AS Sg 70 3 4 ;88: MOova CDRF L VAL (RS) : Store v ct?n lockid and CSYD
BA'AF  9E S MOVAB B“ﬁ 2 ; Store address of message build routine
48 Ag 4 ; CORPSC nseaLotas>
10 8? 7 BSBW SEND_DLCCK_MSG ; Send the message
; § S8
¢ S9 O 7 10 80$: MOVL R9,R2 : Move address of message
04 1 7C 9N BEQL 90§ : No message "
014A 3 77 13 BSBW  WAIT_FOR_POOL
} RSB
S0 0N c; g 1g 90% MNEG #1,.R0 ; Set completion status
SE  SA 04 8 1? ADDL #4 ,R10,S5P : Unwind stack
) 2 } RSB
Rt
: 3 ; Action routine to build deadlock found message. Inputs are:
A Rg Address of message buffer
& Address of CDRP
A CORPSL _VAL1 HEH EQ and tinestonp lifetime
A CORPSL_VAL3 Original lockid (or 0)
A CORPSL" VAL4

Origi al CSID (or 0)
Lockid of victim lock

CSID of victim lock

anssst vcranlé(az)

|
|

A
A
A
A 9
A g LD_DLCKFND:
[ ) ASSUME CLSMSGSB_FUNC EQ 10CLSHSGSB FACILITY
A 9 MOVW #LKMSGSK “DLCKFNDa8- Store function and facility codes
9 9 'CLSMSGSK_FAC LCK.CLSHSG‘B FACILITY(R2)
CAS DO 9 G MOVL CORPSL_VAL1(RS) ; Store MEMSEQ and timestamp Lifetime
C Ag 93 9 LKMSGSQ nsnsso(QZ)
& A 70 9 G Mova CDRPSk UAL3(RS) ; Store original lockid and CSID
14 Ag 98 93 LKMSGSC OR;GLKlﬁ(RZ)
3C A 70 9A 93 MOva CORPSL (RS) ; Store victim lockid and CSID
28 A2 8? 32

RSB
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+SBTTL LCKSRCV_DLCKFND = Receive deadlock found message

V34000 LekdR

-
oo

+
+

FUNCTIONAL DESCRIPTION:
This routine is ia&lod when we receive a deadlock found message.
Tho message spec particular lock chosen to be, a deadlock
he lock must be cithor local or process copy on this system.
CALLING SEQUENCE:

JSB LCKSRCV_DL K ND (called from received message dispatcher)
IPL must be at IPLS_SCS

INPUT PARAMETERS:

Rg Address of message buffer
R Address of (CSB
OUTPUT PARAMETERS:

None

SIDE EFFECTS:

LA TETETRE TR PR TE PR A TR TRE PR PR PR PR TR PR PR PR PR PR PR PR TR T

000 OO0 O OO OO OO OO OO O OOV VOOV OOVOOOOOOOOOO
NNNNNNNNNNOOOOAONONONON OO WAV SN S SN N 0

NOCONON NS AN = OO 00 NON N S AN = © O 00 NON VES IN) = OO 00 ~NON N BN

2 RO = RS not preserved
A
3A§ LCKSRCV_DLCKFND::
0059 30 BAg “BSBW RCV 05 MSG
03CC 8F 88 gA PUSHR " H R 3 R6,R7 ,R8,R9>
59 52 00 A7 MOVL R2, ; Move address of message
52 SB A9 7D AA Mova LKMS GS L_VCTMLKID(R9) ,R2 ; Get victim lockid and CSID
00000000°'GF 16 SE JSB G“LCKSBRE AK_DEADLOCK : Cancel the lock request
03CC 8F gA 3B4 POPR #*M<R2,R3,R6,R7.R8,R9>
00E¢ 31 0388 BRW DEALL_DLCK_MSG ; Deallocate message buffer and return
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DSTRDLCK - DISTRIBUTED DEADLOCK DETECTION AND RES 16=SEP=1984 00:35:31 VAX/VMS Macro V04=00 Pa 4 0S
') -868 LCKSSND_REDO_SRCH = Send a redo deadlock 5-SEP=-1984 8&:89:19 !SYSLOA.SRC]DSTRDLCK.NAR:1 ” (i1) Syl
1 .SBTTL LCKSSND_REDO_SRCH - Send a redo deadlock search message gg
i 144 SE!
g s FUNCTIONAL DESCRIPTION: &i'
9 ; This routine is called when it is necessary to redo a deadlock
H search. It sends a message to the system mastering the lock
s : unless that system is this system.
99? g CALLING SEQUENCE: PS
3; : BSBW  LCKSSND_REDO_SRCH -
3§ : INPUT PARAMETERS: $A
939 § R2 Address of message buffer £33
933 § IMPLICIT INPUTS:
1800 : LKMSGSB_TSLT(R2) Timestamp Lifetime
1081 3 LKHSG&L_ORIGLKID(R%) Lockid of Llock to repeat deadlock search
1 § : LKMSGSL_ORIGCSID(R2) CSID of system mastering above lock Ph
10035 ; (0 indicates original CSID and lockid i
1004 ; are unknown, but it is not nocossar; In
}0 5 to send the redo message - see LCKSSND_DLCKFND) gg
1809 : OUTPUT PARAMETERS: Sy
1808 : Pa:
g 1009 ; None Syl
1010 ; Psi
ggg } }1 s SIDE EFFECTS: g:
ggg 1 1; ; RO = RS are not preserved |
e i B
ggg 1018 LCKSSND_REDO. SRCH: : Th
ggg } } ; Defermine if the lock is mastered on this system 53'
53 18 A Dg 1 18 MOVL LKMSGSL_ORIGCSID(R2) ,R3 ; Get original CSID
1 1 F 1020 BEQL 108 : Not present
50 00000000'2' 00 c1 1021 MOVL GACLUSGL _CLUB,RO ; Get address of -CLUB
60 AO 53 D1 038 1 § CMPL  R3,CLUBSC_LOCAL_CSID(RO); Is it the CSID of this system?
0% 12 EE } BNEQ 20§ : No -
EE } g ; Lock is mastered on *his system ';
0027 30 Cg 1 9 BSBW REDO_SRCH ; Requeue it to the timeout Qqueue o 3
05 g } 3 108: RSB Tg
g } ? 20$: : Lock is mastered elsewhere 17
00D 3 D2 1 i BSBW Laxgk LOC_LONGCDRP : Allocate CDRP
14 5 3 D5 1 BLBC RO, 0% ; Unable to allocate one T
CA 00 D8 1034 MOVL LKMSGSW _MEMSEQ(R2) .- ;s Store MEMSEQ and timestamp lifetime
CA DB 1035 CDRP‘& UAL1(RS) MA
4 A 00 Dg 1 ? MOVL LKMSGSC ORIGLKID(R2),- ; Store lockid
34 A E0 1 CORPSL_UAL3(RS)
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v -858 LCKSSND_REDO_SRCH = Send a redo deadlock 5-SEP-1 384 8289% SYSLOA.SRCIDSTRDLCK.MAR; 1 9 (f"
FE82 CF 9E E2 1 gg MOVAB W*BLD REDO SRCH ; Store address of message build routine
4C AS E6 1 CORPSC MSGBLD(RS)
008F 32 E8 1040 BSBW SEND_DCCK_MSG : Send the message
rpl N
oopc 30 EC 1 4§ 80%: BSBW WAIT_FOR_POOL
05 EF 1044 RSB
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«SEP=1 SYSLOA.SRCIDSTRDLCK.MAR; 1 Tab
.SBTTL LCKSRCV_REDO_SRCH

V34-060" LeKRdR

mC

-
oom

+
+

FUNCTIONAL DESCRIPTION:

This routine is called when we receive a message to redo a deadlock
search for a lock mastered on this system.

CALLING SEQUENCE:
BSBW LCKSRCV_REDO_SRCH (called from input message dispatcher)
INPUT PARAMETERS:

Ri Address of message buffer
F Address of (SB

OUTPUT PARAMETERS:
None
SIDE EFFECTS:
RO, R1 and R4 not preserved

LA TE TR PR PR TR PR A PR PR TE DA A PR DA DA PR PR PR TR PR TR T

LCKSRCV_REDO_SRCH:

(YlV lelelelelelelelelelelelelelalalalelelalalalelalalalalelalyy |- ]

VIS IR = OV NS WM = OV NOC VS LN —=O000~NOs DO

MMM TR TR TR AT AT AT TR AR TR AT T T T TR )
NNNNNNOOCOONONOCONONONONWNITIVNWWUIWAUVWAS SN S 0

0099 30 SBW RCV_DLCK_MSG
03 10 BSBB REDO_SRCA ; Do the work
00A7 31 BRW DEALC_DLCK_MSG ; Deallocate message buffer and return




: Only requeue lock if it's in either CONVERT or WAITING state
; and it's not already queued.

DISPATCH LKBSB_STATE(R6) ,TYPE=B,PREF IX=LKBSK_,~

<
<CONVERT,30%>,-
;UAITING, $,-

BRB 60% ; Ignore for other states
308: : If we haven't used up all the retries (MAX_TSLT) then the lock

3 N

¢ 15
DSTRDLCK = DISTRIBUTED DEADLOCK DETECTION AND RES 16=SEP-1984 00:35:3 AX/VMS Macro V04-00 P 7
v -888 REDO_SRCH = Redo deadlock search -SEP-1336 84:89:13 !SYSLDA.SRCJDSTRDLCK.HAR:1 e (¥3)
: } 77 .SBTTL REDO_SRCH - Redo deadlock search
F 1 ;3 s 4+
: } ? : FUNCTIONAL DESCRIPTION:
F8 1 i E This routine is called to requeue a Lock back on the timeout
F 1 : queue when a deadlock search must be repeated. Deadlock searches
: } g ; are repeated for reasons such as:
F8 1 9 ; o One deadlock has already been found for this lock
F8 1 : 0 A timestamp could not be issued
F 1 s 3 0 The deadlock search was incomplete for some reason
F8 1 3 (e.g. unable to allocate pool or our timestamp was
; } 3? : superseded)
i } g; * CALLING SEQUENCE:
i } gg ; BSBW  REDO_SRCH
F8 1 99 : INPUT PARAMETERS:
F 189 $
; }033 3 R2 Address of message buffer
i }} 0 P IMPLICIT INPUTS:
F8 11 ; : LKMSGSB_TSLT(R2) Timestamp Lifetime
; }}06 ; LKMSGSL_ORIGLKID(R2) Lockid of lock to repeat deadlock search
F8 1105 : OUTPUT PARAMETERS:
(8 1109 : N
: one
F8 11 s 3
; }} : SIDE EFFECTS:
: }} § : RO, R1 and R4 not preserved
F8 1113 °
F8 1114 REDO_SRCH:
56 DD F8 1115 PUSHL Ré : Save Ré6
54 14 Ai 28 FA N 9 MOVL LKMSGSL _ORIGLKID(R2) ,R4 ; Get lockid
005 FE 1 BSBW LCKSCVT_ID_TO_LKB : Convert to LKB address
48 S0 E9 1 s BLBC RO,60% : No LKB
50 go A6 D 4 19 MOVL  LKBSL_RSB(R6),RO : Get RSB address
8 A 0 8 1 ? TSTL RgBSL_CSlD(ROS 3 Vorify it's mastered here
4 1 1" BNEQ 90% : Error!
P N ;
P N1
D 1124
D 1125
D 11 9
P N
D 11
D 1N
b 1
133
3 " i

NN AN NININININININININD = b —d b b b b b b s D OO

b b
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v34-358 REDO_SRCH = Redo deadlock search g SEP-19S 8 '39°19 SYSLOA.SRCIDSTRDLCK.MAR; 1 v (gg)
41 1 g : is roqueuod at the front of the timeout queue. If we have
41 1 3 usod all rotrios then thc retry count is cleared, and the
41 1 9 : ‘ queued lt the back of the timeout qucuc with another
41 1 : uo t time applied. The result is to retry a deadlock search for
2} }} 8 : this lock Later.
E2 0419 1140 BBSS lLlE‘V TIMOUTQ, - ; Branch if already on the queue;
35 A Ab 418 1141 STATUS(RE),608  : set bit otherwise
000000 S'GF D0 04 i 116§ MOVL G‘EXE GL_ABSTIM,- : Store inncdiato timeout time
13 426 114 LKBSL_DUETIME (R&)
50 00000000'GF % 426 1144 MOVAL  G*LCKSGL_TIMOUTQ,RO ; Get address of tineout queue
E A > 4 1145 MOVB LKMSGSB TS%T(RZ).- ; Store timestamp Lifetime
E A 4 1149 LKBSB_TSLT(R6)
4E Ag 91 04 114 CMPB LKBSB _TSLT(RG) ,- ; Have we exceeded the maximum
4 1163 #MAX_TSLT ; number of retries?
S 14 04 s 114 BGTR 40% : Yes
60 66 O0FE 04 1150 INSQUE LKBSL_ASTQFL(R6),(RO) ; No, insert at the head of the queue
oF 11 2 g }} % BHE 60%
4&E A6 94 043D 1153 40s: CLRB LKBSB_TSLT(Ré6) : Reset retry csunt
000000? '22 co 220 }}?é ADDL G;kgt!gbeg?*gzézs.- : Add another wait time to due time
06 B0 66 OF 22§ }};? INSQUE LKBSL_ASTQFL(R6),a4(R0O) ; Insert at the tail of the queue
56 8E02 44C 1153 608$: POPL R6
R
8458 1161 908: BUG_CHECK LOCKMGRERR,FATAL; Not mastered here
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SYSLOA.SRCIDSTRDLCK.MAR; 1

+SBTTL LCKSCVT_ID_TO_LKB = Convert a lockid to LKB address

The ver

+4
FUNCTIONAL DESCRIPTION:
This ro

onverts a lockid to a LKB address, if possible.

ine
?’1:lt on check of comparing remote lockids is not

performed as both lockids are not available.

R4

RO
R6

SIDE EFFECTS:

None

MOVL
MOVL
BGEQ
CMPL
BNEQ
MOVL
RSB

CLRL
RSB

CALLING SEQUENCE:
BSBw
INPUT PARAMETERS:

LCKSCVT_1D_TO_LKB

Lockid

OUTPUT PARAMETERS:

Completion code (0 = failure; 1 = success)
Address of LKB (success only)

LCKSCVT_ID _TO _LKB::
MoV2wl
CMPL

BGTRU

R4 ,R6

R6 .G LCKSGL_MAXID
60§

e*bcstS-xoraL.no
(RO)CR6].RE

608

R4, LKBSL_LKID(R6)
60§

#1,R0

RO

Put lockid index in Ré6
#s the lock id too big?
(13
Get address of lockid table
Get LKB address
Unallocated id
Check sequence number
Not vali




V34-060" Seh

0000000
00000000° GF

FB7D'
50 55 09
00000000°'GF 1
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3 gLOCK DETECTION AND RES 1

-SEP-1984 00:35:3 AX/VMS Macro V04-00
nd any deadlock detect -SEP-1834 82:89:1% YSVSLOA.SRCJDSTRDLCK.HAR:1
+SBTTL SEND_DLCK_MSG - Send any deadlock detection message

e
w>

44
FUNCTIONAL DESCRIPTION:

This routine is called to send any ncssag hen thc callor

wants control roturncd to 1t as ofpost o it's cal

After the message has been acknowledged, the CDRP is doallocatcd.
Note that all errors are ignored.

CALLING SEQUENCE:

NN = OO0 ~NO~

BSBwW SEND_DLCK_MSG

INPUT PARAMETERS:
Rg CSID of destination system
R Address of CDRP

OUTPUT PARAMETERS:
None
SIDE EFFECTS:
RO = R2 and R4 are destroyed.

B0 009090909000 %90 9000900000000 0000000 0eBsBewe e

SEND_DLCK_MSG:
.TF NE CAS$_MEASURE
G*PASSGL_DLCKMSGS_OUT

= OO0 NO NS AN = O VOO NN N8 LN = O 000~ N S~

B~ B NN AN AN A A A A R NI NI P INININININININD —> — b b b b b b —

INCL

LENDC

BSBW  CNXSSEND_MSG

MOVL RS,RO ; Address of CDRP

JMP G*E XESDEANONPAGED : Deallocate it and return

et
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DEADL CK DETECTION AND RES 16-SEP-1984 00:35: AX/VMS Ma v04-00 P 1
= Receive a deadlock messag g -SEP-1 ggb 82:83:?3 SVSLOA.SRESgSTRDLCK.nAR:1 b (?6)

SBTTL RCV_DLCK_MSG = Receive a deadlock message

w—

B e e R I R R I e e I - L Y YRS DU (DR Y YD S P QY s e S ‘n'“

OO0 COO0DCO 0D NN NN NNNNYNNOOCOOCONONOC O OO YWV SS SN S S 8 0 0

own
-—
]K:

4
FUNCTIONAL DESCRIPTION
This routino is callc? whenever we receive a deadlock message.
ts pur oso s to ver f that th’ 1ntornal message buffer
s available (i.e. not n use waiting for pool). 1If it is
in use, thcn uo reject this message and break the connoction.
CALLING SEQUENCE:
BSBW RCV_DLCK_MSG
NOTE: If we breéak the connection, then we return to our caller's
caller, usually, the input message dispatcher.
INPUT PARAMETERS:

Ri Address of message buffer
R Address of (SB

OUTPUT PARAMETERS:
None
SIDE EFFECTS:

None if we return to our caller.
The message buffer is deallocated if we break the connection.

AR TETE TR TR TE TR PR PR TR PR PR PR PR PR T

RCV_DLCK_MSG:
TSTL

N ES AN = O OG0 NON WSS LN = O O 00 O W 85 N0 = OO0 00 NN NS LN = O 000 IO N 8~ N

R ot e d t atat ot ol T ST ST ¥ W S S S S S S S S S S S S S SV S D S S S
O ORCOMNININI O I I I CIII IV VNI I IV CI I OIICIOICICICICIIIOIIIOHI )

0000'CF D5 WALKMSG_FKB ; Is fork block in use?
07 12 4 BNEQ 108 : Yes
00000002 9 .IF NE CAS_MEASURE
00000000'GF D6 9 INCL G*PASSGL_DLCKMSGS_IN
g .ENDC
05 3 RSB

SE 04 SO 9 108 ADDL #,5P : Pop caller's return address off stack

FB61"' 9 BRW CNXSRCV _REJECT : Reject message
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3 1-388‘ DEAEL,DLE&_HSG = Deallocate deadlock mes 5-S P-}gg6 82:83:?% SYSLOA.SRCIDSTRDLCK.MAR;1 . (?5)
49F 1287 +SBTTL DEALL_DLCK_MSG - Deallocate deadlock message buffer
2 : 1 23
42 i ; FUNCTIONAL DESCRIPTION:
49F 1 g ; This routine is cal%cd io ?oal ocate received deadlock message
49F 1 3 : buffers. However, it distinguishes between real message buffers
23: } 9; : and our internal buffer which is not deallocated.
23; } 9; ; CALLING SEQUENCE:
4% 1 ; BSBW  DEALL_DLCK_MSG
4% 1 : INPUT PARAMETERS:
49F 1 i ; R§ "diress of message buffer
23: } ? 3 R Aduiess of CSB
23: } S : OUTPUT PARAMETERS:
23; } 3 : None
23; } ’3 : SIDE EFFECTS:
49F 1 1? ; RO = R2 destroyed
9F 1318
49F 1314 DEALL_DLCK _MSG:
SO O0018°'CF 9 049F 1315 MOVAB W LKMSG_BFR,RO : Get address of internal buffer
5¢ § D1 0Q4A4 131 CMPL RO,R2 ~ ; Is it our internal message buffer?
2? 13 04A7 1 1$ BEQL 10 ; Yes
FBS54' 32 84A9 1 13 BSBW CNXSDEALL_MSG_BUF _CSB ; No, deallocate real message buffer
0 4AC 1319 108: RSB
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+SBTTL LCKSALLOC_LONGCDRP = Allocate a Long CDRP

DSTROL CK = DISTRIBUT
V34-060 LCKSALLOC.L

=0
o0
om
0>
e

6

+
+

FUNCTIONAL DESCRIPTION:
This routine is used to allocate a longer EDRP than is normally

used for connection purposes. The reason because deadlock
2833.9.' have more context than can fit into a regular sized

CALLING SESYENCE:
BSBw LCKSALLOC_LONGCDRP
INPUT PARAMETERS:

None
OUTPUT PARAMETERS:
Rg Completion code
K Address of CDRP
COMPLETION CODES:
SSS_NORMAL CORP allocated
SSS_INSFEM Insufficient memory

SIDE EFFECTS:
RO and R1 not preserved.

LCKSALLOC _LONGCDRP:
POSHL R2

D e b o o oD e ) med D D e e D ) oD D oD B d e B D D e D D e o D d D D D e e D D h B B D om

OO~ OO  IANAAIUIIANSS 55 55 35 25 B 55 55 2 55 Lt U i M ANONOAONINNINONON

NN =2 OO 00 NOMN SN N =2 O O G0 NON N 8 LN =2 © O 00 N0 VL8 i) = OO 00 O N B~ Lo —

52 D
51 0064 8F gC MOVZWL #CDRPSK _CM LONG LENGTH, R1 Size of CDRP
00000000 GF 13 JSB G“EX $SACONONPAGED : “Allocate pool

0A g 3 BLBC .8 $ : Insufficient nenor‘
55 D MOVL # : Move address of CDRP
08 AS 1 g MOVW F .CD RP$W _CDRPSIZE(RS) ; Store size
FB39"' BSBW CNXSINIT_CDRP : Initialize CDRP
52 858 80%: :ggL R2
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+SBTTL WAIT_FOR_POOL - Wait for pool

V34-000" WAl

o>
XD e

+
+

FUNCTIONAL DESCRIPTION:

This routine copies an input ucssa?o into the internal
message buffer and does a FORK_WAIT. Upon resumption,

we simulate receiving the same message again. If another
input message is received while the fork block is queued,
ﬁgsnotzlrg agt the message and break the connection (see

CALLING SEQUENCE:
B8SBW WAIT_FOR_POOL
NOTE: If no input message is specified, then we unwind the
stack and return to LCKSDLCKEXIT.
INPUT PARAMETERS:

R2 Address of input nossa?e (or 0 1ndicatin? no input message)
R10 Address of stack position to unwind to it R2=0

OUTPUT PARAMETERS:
None
SIDE EFFECTS:
RO and R not preserved.

A fork block is queued that when resumed will call the input
message dispatcher.

AR A L A L A IR T A PR T PR PR PR AT A PR PR TR TR PR A PA A P PA TR PR P PR 1Y

WAIT_FOR_POOL :
TSTL

VvV 4 4 9 9 4 4 9944999999999 I I NI NI 99999999 9999999999999 9999994

oMM MM MMM AMMMMMOOOOOOOOOIOIOOOOOIOIOOOIOIOOOIOICIOCOICIOIOIO OO OIOIOIOI IO
OOVHATNO NNONIO T O WVHA - 000N O (0 0o T T G 0 0o G0 G o 0o G ¢ 00 G0 G €0 Co O T 0 O G T T o OO 00 GO O O D D O

52 D5 4 R/ ; Do we have an input message?
9 1 4 BNEQ 108 : Yes
35 A D 4 MOVL R10,SP : No, unwind stack
00000000°'GF 1 2 JMP G LCKSDLCKEXIT : Exft deadlock detection
887 8F B8 405 108 PUSHR  #*M<R2,R3,R4,RS5,R6> ; Save registers
56 00'CF 9 4 MOVAB H‘kKHSG_FKB.ﬁb : Get address of fork block
] & TSTL (R6) : Verify it's not in use
1 4 BNEQ 90% : Error
55 18 A6 9 [ MOVA FKBSK_LENGTH(R6) ,RS ; Get address of message buffer
65 gi ;4 2 41 MOVCS # xngc K_DLM_LENGTH,(R2),(RS) Cog{ message
D 61 MOVL R6,.R : Move fork block address
g 1 41 B8SB8 5 : Queue fork block
007C BF SA 41 POPR #*M<R2,R3,R4&,R5,.R6>
5 2} RSB
416 508 FORK_WAIT ; Fork and wait
65 7C 41 CLRQ (RS) : Indicate fork block is not is use
52 18 Ag 9 41 MOVAB FKBSK_LENGTH(RS) ,R2 : Get address of message buffer
S D 41 CLRL RS ; Indicate no CSB address
50 00008800'6F D &g VL G‘CLQSGL CLUB Rg : Get address of CLUB
ACCO B ) CMPW  CLUBSW_MERSEQ(RO) ,- : Has memseq changed?
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v -888 UA?*,ron_go L = Wait for pool g 35 ]834 82 83 ?; !SYSL A.S 32585 gDng.HAR:1 T (?3)
10 14 KMSGSW_MEMSEQ(R2)
12 14 i BNEQ kos = : Yes, ignore this message
FAE 16 1424 B8SBW LCKSDISPATCH : No, dispatch on this message
}7 }2 5 608: RSB
213 14 ’ 90$ BUG_CHECK LOCKMGRERR,FATAL
51C 14 s
S1C 14
51C 1430
51C 1643
STC 1432 .END




DSTRDLCK
Symbol table

BLD_COMMON
BLD_DLCKFND

BLD REDO_SRCH

BLD SRCHBLCK

BLD TIMESTAMP_RQST
BUGS_LOCKMGRERR
CAS_MEASURE
CORPSK_CM_LONG_LENGTH
CORPS$L “MSGBLD
CORPSL VAL
CORPSL-VAL10
CORPSL VAL

CORPSL VAL
CORPSL-VAL?
CORPSL-VAL9
CORPSW_CDRPSIZE

CLUSGL _CLUB

CLUBSL _LOCAL _CSID
CLUBSW_MEMSED
CNXSDEALL _MSG_BUF _CSB
CNXSINIT_CDRP
CNXSRCV_REJECT
CNXSSEND_MSG
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LKBSL LKID
LKBSL OWNQB
LKBSL “OWNQFL
LKBSL-PID
LKBSL “REMLK 1D
LKBSL RSB
LKBSM_TIMOUTQ
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LKMSGSK“DLM_LENGTH
LKMSGSK"REDO_SRCH
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Symbol table

RSBSL _CSID
SCHSGC _PCBVEC
SEND_DCCK_MSG

= DISTRIBUTED DEADLOCK DETECTION :NBSRES 1?:25:-1932 823835 a

= 00000038

eaknvwnr X

047A R

AX/VMS Macro

=19 SYSLOA.S

V04-00
J DSTROLCK.MAR;1

* d9

TSLTCUNITS = §8§ A120
WAIT_FOR_POOL 00004CB R

e as S e e e o -

! Psect synopsis !

e mcnnecescceececseoo +
PSECT name Allocation PSECT No. Attributes
. ABS . 0 000800 ( 0.) 00 ¢ 0.) NOPIC WUSR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 0 080 00 ( 0.) '8 % NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
$$3040 000 og4c ( 76.) i ( g.) NOPIC USR CON REL LCL NOSHR EXE RD WRT NOVEC LONG
$3$$020 0000051¢ ( 1308.) ( 3.) NOPIC USR CON REL LCL NOSHR EXE RD  WRT NOVEC BYTE

R e LT - ... 4
i Performance indicators i

Phase Page faults CPU Time Elapsed Time
Initialization 5 00:0 :08.03 80: 0:81.6?
Command processing 136 0:00:00.41 0:00:01.5
Pass 1 45 0:8 :11.?3 00:00:44.05
Symbol table sort 0:00:01. 00:00:05.26
Pass 2 24 0:00: 3.90 00:00:15.85
Symbol table output 1 00:00:00.09 80:80:00.56
Psect synopsis output 80: 0: 0.05 0:00:00.02
Cross-reference output 0:00: 0.8 00:00:00.00
Assembler run totals 889 00:00:16.86 00:01:08.99

The working set Limit was 2100 pages.

99692 bytes (195 pages) of virtual memory were used to buffer the intermediate coge.

There were 100 pages of symbol table space allocatcd to hold 1684 non-local and 57 local symbols.
1432 source Lines were read in Pass 1, produci na 0 object records in Pass 2.

28 pages of virtual memory were used to define 26 macros.

Macro Library name

sssoun :[SYSLOA. JJCLUSTER MLB:1 1
SssDUA :[SYS.0B 13
55$DUA SYSLIB STARLGT ﬁLa 12 .
TOIALS (all Llibraries) 20

1790 GETS were required to define 20 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:DSTRDLCK/0BJ=0BJS:DSTRDLCK MSRCS:DSTRDLCK/UPDATE=(ENHS :DSTRDLCK) +EXECMLS/LIB+LIBS:CLUSTER/LIB
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