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| Early Lock Release

® Johnson, R. and Pandis, |. and Stoica, R. and Athanassoulis, M. and Ailamaki,
A., Aether: A scalable approach to logging, Proceedings of the VLDB
Endowment VLDB Endowment, Volume 3 Issue 1-2, September 2010.
Early Lock Release (ELR) removes log flush latency from the critical path by
ensuring that only the committing transaction must wait for its commit operation to

complete: ... We hypothesize that this is largely due to the effectiveness of
asynchronous commit ...
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Commit (5 WALEZ:AHTME

| Stack trace
(gdb) bt
#0 pg fdatasync (fd=36) at fd.c:299
#1 0x080c8bcf in issue xlog fsync () at xlog.c:6392

#2 0x080beeb4 in XLogWrite (WriteRgst={Write = {xlogid = 0, xrecoff = 6281584}, Flush =
{xlogid = 0, xrecoff = 6281584}}, flexible=0 ¥0', xlog_switch=0 '¥0') at xlog.c:1614

#3 0x080bf2e9 in XLogFlush (record= {xlogld 0, xrecoff = 6281584}) at xlog.c:1741

3
< (& / #4 0x080b8a1c in RecordTransac c:949
?ZJ_% #5 0x080b93dd in CommitTransaction () at xact.c:16 XLogFlush®ERIT
v 3 #6 0x080b9d3a in CommitTransactionCommand () at xact.c:2274 XLoglInsert&E{T

#7 _0x0824b647 in finish_xact_command () at postgres c:2322

#8 0x082493df in exec_simple - ring=0x84ac870 "create table abc(a int);")
at postgres.c:1017

#9 0x0824d15f in PostgresMain (argc=4, argv=0x8454520, usern] MY 7a MEAKEF ’
"postgres") at postgres.c:3572

#10 0x08217982 in BackendRun (port=0x8467d18) at postmaster.c:3207

#11 0x08216f0a in BackendStartup (port=0x8467d18) at postmaster.c:2830

#12 0x08214928 in ServerLoop () at postmaster.c:1274

#13 0x08214335 in PostmasterMain (argc=1, argv=0x8451578) at postmaster.c:1029

#14 0x081b6707 in main (argc=1, argv=0x8451578) at main.c:188

http://d.hatena.ne.jp/taedium/20090215/p1
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LEWIBOMHM xi=CommitTransaction()

static void
CommitTransaction(void)
{
4 D
latestXid = RecordTransactionCommit();
\ J

(ProcArrayEndTransaction(MyProc, latestXid);
CallXactCallbacks(XACT_EVENT_COMMIT);
ResourceOwnerRelease(TopTransactionResourceOwner,

true, true);
AtEOXact_Buffers(true);
AtEOXact_RelationCache(true);
AtEarlyCommit_Snapshot();
AtEOXact_Inval(true);
smgrDoPendingDeletes(true);
AtEOXact_MultiXact();
ResourceOwnerRelease(TopTransactionResourceOwner,
RESOURCE_RELEASE_LOCKS,
true, true);
ResourceOwnerRelease(TopTransactionResourceOwner,

\ true, true);

RESOURCE_RELEASE_BEFORE_LOCKS,

RESOURCE_RELEASE_AFTER_LOCKS,

\
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RecordTransactionCommit() RecordTransactionCommit()
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\ [ XLogWrite ] /
Lock Release
N
Lock Release [ XLogWrite
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CommitTransaction()

Original Early Lock Release
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XLogWrite IR DS E

if (XactSyncCommit || forceSyncCommit || haveNonTemp)

{
" if (CommitDelay > 0 && enableFsync && A
CountActiveBackends() >= CommitSiblings)
pg_usleep(CommitDelay);
| XLogFlush(XactLastRecEnd); XLogWrite |
if (markXidCommitted)
TransactionldCommitTree(xid, nchildren, children);
}
else
{ - - - -/ /--—----------------------=-=-=-=-=-=-=-=-=-=-=" \
. XLogSetAsyncXactLSN(XactLastRecEnd); :
|
|
| if (markXidCommitted) |
: TransactionldAsyncCommitTree(xid, nchildren, children, XactLastRecEnd);
} JERRAI Y MFOMIE
s if (markXidCommitted) A
{
MyProc->inCommit = false;
END_CRIT_SECTION();
) XLogWrite
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latestXid = TransactionldLatest(xid, nchildren, children);

cleanup:

if (rels)

if (markXidCommitted)

TransactionldCommitTree(xid, nchildren, children);

pfree(rels);

Lock Release )

{

if (CommitDelay > 0 && enableFsync &&
CountActiveBackends() >= CommitSiblings)
pg_usleep(CommitDelay);

XLogFlush(XactLastRecEnd);

& (XactSyncCommit || forceSyncCommit || haveNonTemp) )

XLogWrite

>

‘
if (markXidCommitted)
{
MyProc->inCommit = false;
END_CRIT_SECTION();
) XLogWrite |

XactLastRecEnd.xrecoff = 0; <
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static void
CommitTransaction(void) ]
{ JERIBACOoMmitE
RICEEEZES
4 D
latestXid = RecordTransactionCommit(); + WalWriterDelay
\ J = -
’E:Hs‘zl]\flEl-.Té
(ProcArrayEndTransaction(MyProc, latestXid); \
CallXactCallbacks(XACT_EVENT_COMMIT);
ResourceOwnerRelease(TopTransactionResourceOwner,
RESOURCE_RELEASE_BEFORE_LOCKS,
true, true); I:I“J7ﬁﬂﬁi
AtEOXact_Buffers(true);
AtEOXact_RelationCache(true);
AtEarlyCommit_Snapshot();
AtEOXact_Inval(true);
smgrDoPendingDeletes(true);
AtEOXact_MultiXact();
ResourceOwnerRelease(TopTransactionResourceOwner,
RESOURCE_RELEASE_LOCKS,
true, true);
ResourceOwnerRelease(TopTransactionResourceOwner,
RESOURCE_RELEASE_AFTER_LOCKS,
\ true, true); )
XloglnsertL7=WAL®
BEAATTEHO

l
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| Specialized process wake-up mechanism implemented by DLKM
® Backend processes are woken up according to their LSN

-

\I!U'
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] PostgreSQL
] backend processes
-
- D
3 System call
User . * (Wait for log-write finish)
KI """"" r ¥ « v o«
erne ( Dynamically Loadable Kernel I\/Iodule\
Queue head
D — LSN
N [ n+1 )
N*2 [l 43
w . n+4
%Wake up : ﬂ
(write f'”'Shed) Wake up
(write unfinished)
\_ Flush Write Y,
-i; ___Tt—E___P age 14 Copyright © 2012 NEC Corporation. All rights reserved. Empowered by Innovation NEC



REAT

é D
bool XactSyncCommit = false; xacct. ¢

static Transactionld
RecordTransactionCommit(void)

{
savedXactLastRecEnd = XactLastRecEnd;
}
static void
CommitTransaction(void)
{
I-r;testXid = RecordTransactionAbort(false);
savedXactLastRecEndETHWAL
BEAHK5E T & Dsystem callFET
}

\_ J
static void xlog. c
XLogWrite(XLogwrtRgst WriteRgst, bool flexible, bool xlog_switch)

{
Write->LogwrtResult = LogwrtResult; LOQ\{VF’(RG:UH.V\!FI’[G*‘(“U)WAL
A EBERHRTEANTS
L} system callF&fT )
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® PostgreSQL (baseld9.0.4, NUM_BUFFER_PARTITIONSI$256(_ZE )

* normal

« normal - JEREBAcommit (postgresqgl.conf (T synchronous _commit = off £94°%)

- Early lock release
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