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Q. Lock ?

| “Lock” THOEICBLFENINDED
e SQLLAIMDIock

select * from foo where bar=baz for update;

PostgresPIAR TEDHN T\ VBlock
LWLockAcquire( foo, LW_EXCLUSIVE); LWLockRelease(foo);

System call (os&®’A7Sx/bDlock)
flock(foo, barMODE );

System call (bl )
sem_wait(&foo); sem_post(&foo);
pthread_mutex_lock(&bar);

EmERSLNIDlock
lock; cmpxchgl foo,bar

Tfth
What ?

(+ Lock IXHISLLN)
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WAL

| E420fim

0 F=RTA—2YMAEEEAATLDD)
EEEEICHITRIREL
HEEADREZE(F—IN—AYR)
AN EE
L7 ir—a /B

| BiEEH
® Suzuki Hironobu @ InterDB,

2-09 WAL&IX(Write Ahead Logging), 2-10 WAL®DEEH

http://www.interdb.jp/techinfo/postgresql/p-2-09.html
http://www.interdb.jp/techinfo/postgresql/p-2-10.html

e IfH BXRE, LoghL<L#, PostgreSQLNLogNDLLA( =EThR)

http://www.postgresql.jp/wg/shikumi/shikumi_archive/shikumi_archive files/20040721105406-
shikumi_040726_logging1.pdf
http://www.postgresql.jp/wg/shikumi/shikumi_archive/postgresql13/logging0902.pdf
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Agenda

~ ~
I/ LockDEAR(BESLY) \\
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I lock I
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Agenda

P ~
I/ LockDEAR(BESLY) \\
I |
I SQLTE#RYS l
I lock I
I [ WAL & lock I
I |
: PostgreSQLARRT :
: {EbHNTLrBlock ,
I |
I |
| System call P ERS I
‘ o '
LAV DIlock
\ /
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Terminology (Lock, mutex, and latch)

| Lock
1. F=RPFINLABED))=AANDT I AHIR 229 F IS
2. SQLULARINTEHETE 5kt &1 uv—z*um;;anmﬁummm
BELRE

| Mutex (MUTual EXclusiondB&)

o JVF1ANEI 3y TTPIIV I ERIRT 270 0FHAHED—IE

Mutex¥ERJIcKBL 7=ALYKI$block&n3(sleepd )

V\

| Latch <

BEfth Bl EeRIRTBAN=A L%

BHRLERR

L=

o ERfTRRIDREWIIFT1hNt73THHA
Spin locklck2TL TV APENDBIEH BN

of. ‘COBTELENEESD X, FEEOBR

1O FBHETIE, ChHNBVVEREBICENTEIELEDSETIREET.
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LockHihBLDIS. .

thread1 thread2

vi
CHIELSOK, 7=h

thread1 thread2

T#a

A+1

A+1
A
+

v \Ai

FRRHDAIEIC

BEfthHll @ 2L

thread1 thread?2

Lock

i Lock(skB)
L | ock(&is)

Unock

Unock

vt

5 {th il ) 58 e
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CABINE—2%

thread1 thread2 | (fil)32bit CPUT64bit data%R>BE
EHx ® C program
LI i unsigned long long global_data;
void assign( unsigned long long arg )
{ global_data = arg; }
BT i BT . U ”
.. ® 32bitMA/INLFT "cc —-O
- AT 1 - movl 8(%ebp), Y%eax — Ffi
................................... e P— movl  12(%ebp), %edx — EfiI
B EZ -E;EOK movl %eax, global_data — T
B . movl %edx, global data+4 « Efif
o ® G4bitMAVINIFIDIBA
v M \ 4 movqg %rdi, global_data(%rip)
thread2hiread 3 B ZE$ix
AN B ZOAEYP IR
(EfiL) ("Ffir) A7 % (atomic)
%-Z%Tt—_;:ageg Copyright © 2011 NEC Corporation. All rights reserved. Empowered by innovation NEC



mp2rg i AL N I =L

thread 1 [ T

thread 2 1 —— -— b - —— -
thread 3 | O = = = — _——
thread 4 | _———— pES— |
thread 5 | - - - = = = = - |
thread 6 | ‘-:___‘I——————————“—.“'"—,.__% |
thread 7 | "'I—————————————\"_,____h. |
thread 8 | e T S
MIBAEFELLY — 1
= 8CPURHELTL\TH.
AIL—TYREBE (A DL
N HFfthE TR
(OV)F1hl-toar)
%;Z%zr:P age 10 Copyright © 2011 NEC Corporation. Al rights reserved. Empowered by innovation NEC



£l (DBT-1 on mysqlDMELER)

| CPUBIE(4—8)h EaEMm EICSE
DTG
® ACPULFIIZE
® CPUEREIF50%IZE T
o BOMEFR(Disk, RYMNI—2,
XED )SERAL TR

CPUER=R(8CPUKs) |

CPU=4{rmaxcpu} A/CPU=8 goco=3.4Td AIE

ACPUs

G500 | —
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S00
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400 = - - -
=, 350 S

% 300 -
250

%

200
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RIET — ¥

3000 3400 3800

—— cpud mysols . 0.32,2cc3. 4 —=— cpud,mysols 024 gccs. g cpud,mysgls 024 gcc3 4

\y
CPU=E gocm34 Fa——HHUTO FiY) — 2 = I\ CPU=8 goo=3.4 T @ AIFE
80 T - 550 @ LW SO
\ 450 * e & A4 \ =4
60 400
7 50 e - a2 0 —
B Lo e % 300 e
= /./ 250 = = = — — —
30 / 200
50 150
— 100
10 50
o — 0
1000 1400 1800 2200 2600 3000 3400 3800 1000 1400 1800 2200 2600 3000 3400 3800
miEa —tf &k mEL— ik
|+ user system iowait —— idle | |—¢— cpud, mysgls 032, goc3 4 —=— cpul,mysgls.0.24,gcc3.4 |
http://ossipedia.ipa.go.jp/capacity/CS0612210243/ http://ossipedia.ipa.go.jp/capacity/EV0612260303
35 = Page 11 Copyright © 2011 NEC Corporation. All rights reserved. Empowered by Innovation NE‘
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| Ryan Johnson , Ippokratis Pandis , Anastasia Ailamaki, Critical
sections: re-emerging scalability concerns for database storage
engines, Proceedings of the 4th international workshop on Data
management on new hardware, June 13-13, 2008, Vancouver,
Canada.

| Mike Blasgen , Jim Gray , Mike Mitoma , Tom Price, The convoy
phenomenon, ACM SIGOPS Operating Systems Review, v.13 n.2,
p.20-25, April 1979.
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I lock I
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| |
: System cal X ER D !
‘ LAILDlock '
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PostgreSQL?=a7JVbsd# dDLock (1)

| Table-level lock modes
ACCESS SHARE : SELECT
ROW SHARE : SELECT FOR UPDATE and SELECT FOR SHARE
ROW EXCLUSIVE : UPDATE, DELETE, and INSERT

SHARE UPDATE EXCLUSIVE :
VACUUM (without FULL), ANALYZE, and CREATE INDEX CONCURRENTLY

SHARE : CREATE INDEX (without CONCURRENTLY)
SHARE ROW EXCLUSIVE : none
EXCLUSIVE : none

ACCESS EXCLUSIVE :
ALTER TABLE, DROP TABLE, TRUNCATE, REINDEX, CLUSTER, and VACUUM FULL

Current Lock Mode

Requested Lock Mode  zccess Row ROW SHARE UPDATE SHARE ROW ACCESS
SHARE SHARE EXCLUSIVE EXCLUSIVE SHARE ey SIVE EXCLUSIVE el usIvE

ACCESS SHARE %
ROW SHARE ﬁebtb\ % %
ROV EXCLUSIVE % % % %
SHARE UPDATE

EXCLUSIVE % % % % %
SHARE X X X X X
SHARE ROW EXCLUSIVE X X X X X
EXCLUSIVE X X X X X
ACCESS EXCLUSIVE x x x x % %

cf. http://www.postgresql.org/docs/9.0/static/explicit-locking.html

‘Hul“lllu....l
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PostgreSQL?=a7JVbEd# DLock (2)

| Row-level locks
® Exclusive or shared locks

® Exclusive — Automatically acquired when the row is updated or
deleted

® The lock is held until the transaction commits or rolls back
® Do not affect data querying; they block only writers to the same row

® “select the row with SELECT FOR UPDATE” lc&t), DBANEAHALL
(CHR{S PRI EE

— Page 15 Copyright © 2011 NEC Corporation. All rights reserved. Empowered by Innovation NE‘



Source code& DM (B )

/* NoLock is not a lock mode, but a flag value meaning "don't get a lock" */

#define NoLock 0
#define AccessSharelLock 1 [* SELECT */
#define RowSharelLock 2 /* SELECT FOR UPDATE/FOR SHARE */
#define RowEXxclusivelLock 3 /* INSERT, UPDATE, DELETE */
#define ShareUpdateExclusiveLock 4 /* VACUUM (non-FULL),ANALYZE, CREATE
* INDEX CONCURRENTLY */
#define ShareLock 5 /* CREATE INDEX (WITHOUT CONCURRENTLY) */
#define ShareRowEXxclusiveLock 6 [* like EXCLUSIVE MODE, but allows ROW
* SHARE */
#define ExclusivelLock 7 /* blocks ROW SHARE/SELECT...FOR
* UPDATE */
#define AccessExclusivelLock 8 /* ALTER TABLE, DROP TABLE, VACUUM
* FULL, and unqualified LOCK TABLE */
:%_ _E:_Page 16 Copyright © 2011 NEC Corporation. All rights reserved. Empowered by Innovation NEC



Source code& DI (IRIE)

void
LockRelationOid(Oid relid, LOCKMODE lockmode)

{
LOCKTAG tag;

LockAcquireResult res;
SetLocktagRelationOid(&tag, relid);

res = LockAcquire(&tag, lockmode, false, false);

void
UnlockRelationOid(Oid relid, LOCKMODE lockmode)

{
LOCKTAG

tag;
SetLocktagRelationOid(&tag, relid);

LockRelease(&tag, lockmode, false);

—

/*

* LockRelationOid

*

* Lock arelation given only its OID. This should generally be used
* before attempting to open the relation's relcache entry.

*/

/*

* UnlockRelationOid

*

* Unlock, given only arelation Oid. Use UnlockRelationld if you can.
*/

cf. transaction§& T B ®Dlock@ I LockReleaseAll)lcEWiThbHhET

‘III “ i

Page 17
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B J@lock

| Table-level locks

® LockRelationOid(), ConditionalLockRelationQOid(),
UnlockRelationld(), UnlockRelationOid(),
LockRelation(), ConditionalLockRelation(), UnlockRelation(),
LockRelationldForSession(), UnlockRelationldForSession(),
LockRelationForExtension(), UnlockRelationForExtension()

| Page-level locks
® LockPage(), ConditionalLockPage(), UnlockPage()

| Row-level locks
® LockTuple(), ConditionalLockTuple(), UnlockTuple()

. * Obtain a tuple-level lock. This is used in a less-than-intuitive fashion
( LJ-F, Hﬁ) * because we can't afford to keep a separate lock in shared memory for every
* tuple. See heap_lock_tuple before using this!

cf. LockTuple()®a*/M source codeh S5 A )IcHBiEl), FETDIockHEH Imgr.clch B ZE->T
Tebhd(=FHDhashBEEEIND )DIITIREL, RITNEEZ LITAII XD EESATVIIBESHHIET.

_E:Page 18 Copyright © 2011 NEC Corporation. All rights reserved. Empowered by Innovation NE‘
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fERElock (AM, fEbhK)

| EfI(RIEEDHEL )lock%:

o b E—RTH LIlockBEETIHLLEADEZ
| THICRIEE DA )ockidHkftb E—RTHRIS

® THilockDMFRHERLEDWNIBIE, FFICEKT — HIEZ2E<TES
-
DD HHlockELE @

Table

@ HBEfthlockER#® [ t

? Page
ﬁﬁu;ﬁﬂﬁiij

|
g
2" BifblockEniE | P

Page

':T_ Page 19
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LOde){“/jl}X‘/l\ src/backend/storage/Imgr/lock.c, src/include/storage/lock.h

src/backend/utils/hash/dynahash.c, src/include/utils/hsearch.h

hash .~ HASHELEMENT
—
\, LOCKTAG
Lock¥ &)/ —AI
—EDIDEREL, procLocksf procLocks
hash table TEIE procLocks
LOCK (Resource) LOCK
! | HASHELEMENT
PROC (Transaction) lockLink
procLink
lockLink |-
myProcLock[N] lockLink rocLink | -
\» procLink —/ . \ lockLink
procLink
™ PGPROC
PROCLOCK

cf. LOCALLOCKIZ & &

T

i

Il
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LOCK, PROCLOCK®$EA - ElFs

I iﬁA—LockAcquire()
® LOCKI M) hashickithiE, T M)Z{ERML ThashicE i
® PROCLOCKI M) hashicEiThiE, T M)Z{ERL Thashlc B i
® LOCKIM)MDprocLockslcPROCLOCKI VM) %S
® PGPROCIVM)®DmyProcLocklcPROCLOCKI M) %<

I HIBR - LockRelease(), LockReleaseAll()
® PGPROCIM)DmyProcLockhSPROCLOCKI/M)%EHT
® LOCKIM)DprocLocks®SPROCLOCKIVM)ENT

® PROCLOCKIVM)HAEIR T BLockHLITNIE, hashHSEIERL, TMN)&EE
T3

® LOCKIV/M)%{ESPROCLOCKIM)DLITNIE, hashHSHEIERL, TM)%
47 i R

A -HIRRES, EERIR(EZAR 2 (atomic ICITOREBHLHD
— I M)EIN—F1>alcalt, Iwlocklckb) HEftkEl

~ Page 21 Copyright © 2011 NEC Corporation. All rights reserved. Empowered by Innovation NE‘
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LWLock (Lightweight lock manager) ?—aﬁiﬁ

| PostgreSQLICHLT, REBAETN T BLock
® FEEDAEBTF -2 E%EH

typedef struct LWLock atomiclcEE T2 RH')
slock t mutex; I* Protects LWLock and queue of PGPROCs */
Sbool T releaseOK: ™ [* T if ok to release waiters */
i char exclusive; i /* # of exclusive holders (0 or 1) */
int shared; i [* # of shared holders (0..MaxBackends) */
i PGPROC *head; * head of list of waiting PGPROCs */
~..PGPROC. . Hails g /* tail of list of waiting PGPROCs */

/* tail is undefined when head is NULL */
} LWLock;slock _t

‘III“"IIIJ.;.T_
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LWLock (Lightweight lock manager) ﬂ{’ﬁ

| LWLock4>/s@atomicZEE — mutextck 1t

® E*H(]‘:[i spin lock src/backend/storage/lmgr/s_lock.c, src/include/storage/s_lock.h

® test_and_set (= lock; xchg@ %) lckmutexiEFZH A5
MEIHM KBTI NIEpg usleep()TD
e mutexBANDEH(FFoTL \67Dtlb‘£ake up )EN3bHIITIE LU

CHENME, I—YEREGFTIEALTIAMERT]
=2 DY R—bHBR
® pg_usleep() & EINTLEDE, elog(PANIC, ... ); T3
cf. slock() @ src/backend/storage/imgr/s_lock.c HEDEIINCA—=TF 1 JENTIVS, EVLVDIEK

B{&MICIE, if (++delays > NUM_DELAYS) s_lock_stuck(lock, file, line); Tcall&dh3
s_lock_stuck()AT, elog(PANIC, ...)hR{TEN 3.

| LWLock A ER/TELIMESR
® headttal TERZNBlisticBE7OtAEZ RS
o B7OtAICHIfHTISNTLvBsemaphore TCiED(sleepd?d)

_%T?_Page 23 Copyright © 2011 NEC Corporation. All rights reserved. Empowered by Innovation NE‘
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LWLock Fi&

I LWLOCkI d 0)%“ (!) g T src/include/storage/lwlock.h

typedef enum LWLockld WALBS#EDLWLockld
BufFreelistLock, ShmemindexLock, OidGenLock, - XidGenLock,
ProcArrayLock, SinvalReadlLock, SinvalWriteLock, ™ WALInsertLock,
WALWriteLock," ControlFileLock, CheckpointLock, CLogControlLock,
SubtransControILock, MultiXactGenLock, MultiXactOffsetControlLock, MultiXactMemberControlLock,
RelCachelnitLock, BgWriterCommLock, TwoPhaseStateLock, TablespaceCreatelLock,
BtreeVacuumLock, AddinShmemlnitLock, AutovacuumlLock, AutovacuumSchedulelLock,
SyncScanLock, RelationMappingLock, AsyncCtlLock, AsyncQueuelock,
/* Individual lock IDs end here */
FirstBufMappingLock, {ERlId
FirstLockMgrLock = FirstBufMappingLock + NUM_BUFFER_PARTITIONS,

BufferLock
/* must be last except for MaxDynamicLWLock: */
NumPFixedLWLocks = FirstLockMgrLock + NUM_LOCK_PARTITIONS, LockMgr
(Defaultfiild16)

MaxDynamicLWLock = 1000000000 l

} LWLockld; Iq

EEICEI) LTSN BUE NumLWLocks() Dreturnfl
LOCK, PROCLOCK#Z/IN—F1ravicaliTHEthFI#I 2B DL WLockld
%;E=__=_Page 24 Copyright © 2011 NEC Corporation. All rights reserved. Empowered by Innovation NEC



LWLockMDI&EHR!) mmenzmmaeitid? 2

Holder Waiter Interceptor

Lock data |

l [ ‘mutex, owner, Iist“
A | owner == NULL (As(qucléléess)
2 [ — owner = p1 o
[RSRR SR I Acquire
. |owner 1= NULL (il
" |— Enq(&list, p2) 1.
Sleep}{
i | owner = NULL ] (Retease
@;? waiter = Deq(&list)
A | owner==NULL iAcquire
@ | — owner =p3 :(success)
Wakeu R D R N
(waiter g
A | owner 1= NULL Lo agai
8l | — Enq(&list, p2) |
)/ T 1 struct LWLock D
/:/ -
Sleep ¥ mutextcd 2 Hftk 4
k.;zz%ge 25 Copyright © 2011 NEC Corporation. All rights reserved.

Empowered by Innovation N E‘



Agenda

-~ ~
I/ LockDEAR(BE5L) \\
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I lock I
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I |
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| |
| System call P ERS !
‘ LANIDlock :
\ /
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I Logging~ A7 LD T

- TAAD LOOTT—30DEE

WAL Buffer
—INUIFIEBKBZ &ED —

e XLoglnsertBH:ED F EFT—R(FN2)

— ¥ i

_AR—12h AN | T
dtbuf_rdf[] R—D|ZHEIENS EFTDlog ree~DY2Y |
< i BERIDTXADY 9 ‘
= § a Y
TARTITAIL = —
el ¥ o1l ¢] ¥ oleld| K (<1%¢ie] %
O | = Ol 1o S RO . OlRl O o
© |\ & o Lo = ‘:l\ O £ ol Lo |\ £
WALET Ak F% g 8282 2 3 2 Degk 2
1Seg=16MB V o
" WALAN— 1pg=8KB 1TrX®Dlog rec I:I7 ODEZE?'J_FE.'/
19
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WAL=

| Postgres®#I#AIET WALLL 1HM 458

® Michael Stonebraker, The Design of the POSTGRES Storage System,
Proceedings of the 13th International Conference on Very Large Data Bases,

0p.289-300, 1987.

... First, the storage manager supports transaction management but does so
without using a conventional write ahead log (WAL). In fact, there is no code
to run at recovery time, and consequently recovery from crashes is essentially

instantaneous.

| PostgreSQL 7.1 CEMENT=HEEE (nttp://ja.wikipedia.org/wiki/PostgreSQL )

| TWALZL | OFBRE:
o JIIHAR, ikHBER, HEFRH, &&E|/OIRIRTOOLTPEFICH TS
PostgreSQLOCPUARr—7EYT«IC9 % —&E %, DEIM Forum 2011 D5-2.
... CPURT—ZEVT+OREBERIE S +—F IV (WALRETH/ 77 ADETI
{b(cf. WALInsertLockegbnz ) THho7 AREmX TIEELEESTEEL TPostgreSQL
DWALE A LRI O Write-ThroughZs X &R AL, ...
SSDlc &b, write-through®AAMIETL TL\BENIEE

— Page 28 Copyright © 2011 NEC Corporation. All rights reserved. Empowered by Innovation NE‘
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WALICE S HEREE T 2RI 575K

I 3lilﬁlﬂﬂcommit (|FHIEX, http://journal.mycom.co.jp/special/2007/postgresql/007.html, 2007/11/20)
° HAFEADIN—2a 77 - PostgreSQL 8.3MMR R HE R
8 JERBIAZIVI2) - M7 T av DiFRER/IMRIC
JERMAZT VDXV
Zh(cf. fsync=of FRE N<IL T, 8.3 TEMENIERBAIYITIE, SS5LEVARY

ZEIRCENTED, T IN—ADEGHEIRDNBIIERLL 77V 1 IcHER
D70 2arHErbNDETTHS. FMEICERMEBEAARIC ATLH 77V
FRILELTI Y9 avhkbhBald. TheBRITITNERL.

— ElEFV A, commit UL (B9 D) bIY72alhRbOhTRVL\OD ?

| 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 ...

‘H"I"“Ilu,..‘
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Early Lock Release (£ X—%)

| X
commit A2

oYy aninig l WALEE:AH Oy 7@

!_

Pre-committed4k fg
(YARFLEETLEUBRY, transactionldabortU b vikaE)  HmKICtransaction$® T Z:@ Al

Transaction? B #8491
abort9 3 HEE HV) <

JERHcommitTid, CHIET
fmkKlctransaction§@ 7 & :@HL, OV 2K

cf. ERMAAI YA BRLEBER. —EREDOSBICWAL/ISY77OREH
WALOZICEHANBCEERIETHREISWALFIE2—TOLZAHEINET .

http://www2b.biglobe.ne.jp/~caco/pgpage/Articles/Overview/index.html
| Early Lock Release

0y 7R WALE &A%

Pre-committedREEIC Lo 7=5

ol OvoE5IKED 7K (Ctransaction$8 7 &i@ N
I85k-0Y transactionA T RI BEIC
:%___;ge 30 Copyright © 2011 NEC Corporation. All rights reserved. Empowered by novaton NEC

i

al



Logging> A 7 L W3t

o BAIL NI CONEREE(TE)
- 7EDAL src/backend/access/transam/xlog.c

- "Logging AT LDARZTT—R
*RMT—3%Z(THY , LSNZIRE]

XLoglnsert

WAL/ AW 77 DT —RERK
AdvanceXLInsertBuffer L

WALy 7 Da—F—F
|

+ XLogFlush * WAL/ Ay I7DESHL
XLogWrite  |"LogkZ AvbDO—TFT—F
L T AR O ER
n n _’,-' l
XLogFilelnit 5 AR TTA LI log recE R TE
v LR BERD BT A PR
— WAL buffer page | -BRHDTT AN ETERBH A
W ovEE 2277 1 L(16MB)
17

‘IIIlll'”""'
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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

#5 0x080b93dd in CommitTransaction () at xact.c:16

#6 0x080b9d3a in CommitTransactionCommand () at xact.c:2274

#8 0x082493df in exec simple™ ring=0x84ac870 "create table abc(a int);")

at postgres.c:1017

#4 0x080b8alc in RecordTransac c:949
XLogFlush®ERIT
XLoglInsert&%&{T
#7 0x0824b647 in finish xact command () at postgres.c:2322

#9 0x0824d15fin (argc=4, argv=0x8454520, usern] F7¥ 723 BBAKHE ’
"postgres") at postgres.c:3572

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

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

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

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

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

http://d.hatena.ne.jp/taedium/20090215/p1
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| T. Horikawa, An approach for scalability-bottleneck solution:
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| T. Horikawa, An Unexpected scalability bottleneck in a DBMS: A
hidden pitfall in implementing mutual exclusion, to be published in
the 23rd IASTED International Conference on Parallel and
Distributed Computing and Systems, 2011.

cf. RPIDIAEIEMySQLEXMRELTWET (orz). 4EKBIEPostgreSQLEHR>TULVET,

‘III!“"]I ...‘_

Page 39 Copyright © 2011 NEC Corporation. All rights reserved. Empowered by Innovation NE‘



Empowered by Innovation

NEC



