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- HIBRZ =4 (1bit)
- BT74—)IVRRA 5 —
- B74—)IRDE(BICATER)
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InnoDB {TO v %

1La—RIZDE, hitoOyZEFERULMBELE LA

- ENFNOXR—=T(C, LO—ROOy ZIEHRD bitmap 33

- HHBIF128NNA RS LW, ENITLERTAE) —DHEEN D
e IGAEU—TIE. BBLZ2W0ELVOI—FZEZOVYITES

e OvIIRAL—3rFialy

« JXE: InnoDB TTOYIZEMESHESICE. T—7IVIC Primary Key
ﬁibz\gTj_o

InnoDB 54
Ay Y HBERE0EE 1a

+ PG8.0 READ COMMITTED / COMMIT E¥

COMMITEE
A B
test =# BEG N, test=# BEG N;
BEG N BEG N
test=# SET TRANSACTI ON | SOLATI ON test=# SET TRANSACTI ON | SOLATI ON
LEVEL READ COW TTED; LEVEL READ COWM TTED;
SET SET

test=# UPDATE t SET j=11 WHERE
B oy, !
UPDATE 1 \
test=# UPDATE t SET j =21 WHERE
i=1;
#rEns

87T test=# COWMT,
COW T

UPDATE 1 =g
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Ay VBEROEE 1b

e InnoDB READ COMMITTED / COMMIT B
o HBLERIA 50" (i nnodb_| ock_wait _tineout) [CARDETY RAOYSI IS —,

COMMITES
A B
nysql > BEG N, nysql > BEG N,
Query OK, 0 rows affected (0.00 sec) Query OK, 0 rows affected (0.00 sec)
nysqgl > SET TRANSACTI ON | SOLATI ON nysqgl > SET TRANSACTI ON | SCLATI ON
LEVEL READ COWM TTED; LEVEL READ COW TTED;
Query OK, 0 rows affected (0.00 sec) Query OK, 0 rows affected (0.00 sec)

sgl > UPDATE t SET j=11 WHERE
EH 2. !
Query O, 1 row affected (0.00 sec) \

Rows matched: 1 Changed: 1 Warnings: 0
nysqgl > UPDATE t SET j =21 WHERE
i=1;

FlEnd
&7 nysql> COMT,

Query OK, 0 rows affected (0.00 sec) Query OK 1 row affected (7.61 sec) BHH
Rows matched: 1 Changed: 1 Warnings: 0

InnoDB 56
Oy Vi aRFOEE 2a

« PG8.0 SERIALIZABLE / COMMIT B
« READ COW TTED ODOE&EEFENZE DD,
e SERIALI ZABLE / ROLLBACK D& HENMENIED.

COMMITEF
A B
test=# BEGA N test=# BEGA N;

test=# SET TRANSACTI ON | SOLATI ON LEVEL test=# SET TRANSACTI ON | SOLATI ON LEVEL
SERI ALI ZABLE; SERI ALI ZABLE;

E# test=# UPDATE t SET j =11 WHERE i=1;

UPDATE 1 \
B

test=# UPDATE t SET j =21 WHERE i =1,
HleEhd

test=# COW T,
¥T COW T
ERRCR:  coul d not serialize access due Is
to concurrent update

test=# SELECT * FROMt;

ERRCR: current transaction is aborted,
conmands ignored until end of
transaction bl ock

test=# COWM T; TEMIB R
ROLLBACK ®EO—INyo

rollback LA%47zIC
HTEEN
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Oy 7HEaR0OEE 2b

InnoDB SERIALIZABLE / COMMIT B (RC & EMERIL )
FHEMA 50" (i nnodb_| ock_wait_tineout) L5 &Ty ROYSI IS —,
InnoDB Tid. (RC|S) | (COMMIT | ROLLBACK) B ENMEHR L

COMMITE
A B
nysql > BEG N, nysql > BEG N,

Query OK, 0 rows affected (0.00 sec)
nysqgl > SET TRANSACTI ON | SOLATI ON
LEVEL SERI AL| ZABLE;

Query OK, 0 rows affected (0.00 sec)

Query OK, 0 rows affected (0.00 sec)
nysqgl > SET TRANSACTI ON | SCLATI ON
LEVEL SERI ALI ZABLE;

Query OK, 0 rows affected (0.00 sec)

3 nysqgl > UPDATE t SET j=11 WHERE i =1,
Query OK, 1 row affected (0.00 sec) ‘
Rows matched: 1 Changed: 1 Warnings: 0 \
nysqgl > UPDATE t SET j =21 WHERE i =1;
FlEn3d
’T mysql> COMMIT;
Query OK, 0 rows affected (0.00 sec)
Query OK 1 row affected (8.82 sec) |5
Rows matched: 1 Changed: 1 Warnings: 0
InnoDB 58
Avy Y naaBNE{E 3a
Py =S
» PG8.0 READ COMMITTED / COMMIT B
COMMITE}
A B
test=# BEGAN; test=# BEA N,
test=# SET TRANSACTI ON | SOLATI ON LEVEL test=# SET TRANSACTI ON | SOLATI ON LEVEL
READ COWM TTED; READ COWM TTED;
test=# UPDATE t SET j=11 WHERE i =1;
OK UPDATE 1
test=# UPDATE t SET j =22 WHERE i =2;
UPDATE 1 OK
test=# UPDATE t SET j=21 WHERE i =2; ‘
et olbes)
test=# UPDATE t SET j =12 WHERE i =1;
—B#orikIc
ERROR:  deadl ock detected Error
DETAIL: Process 19812 waits for ShareLock on transaction 555;

OK UPDATE1

Process 19102 waits for SharelLock on transaction 556; blocked

test=# SELECT * FROMt;

ERROR current transaction i s aborted, (—g)O4 TV (FEFEhD
test =# ROLLBACK;
ROLLBACK

BAREYICrollback
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Oy HaROEE 3b

« InnoDB READ COMMITTED / COMMIT B
e Ty bROvsIIZ—BL BETROLLBACK. YOI 3 48T

COMMITER
A B
nysql > BEGI N; nysql > BEG N,
nysql > SET TRANSACTI ON | SOLATI ON LEVEL nysql > SET TRANSACTI ON | SOLATI ON LEVEL
READ COWM TTED; READ COWMM TTED;
nysql > UPDATE t SET j=11 WHERE i =1;
OK Query OK, 1 row affected (0.00 sec

nysql > UPDATE t SET j =22 WHERE i =2;

Query OK, 1 row affected (0.00 sec) OK
nysql > UPDATE t SET j =21 WHERE i =2;

#BICS

nysql > UPDATE t SET j =12 WHERE i =1;

ij}? ERROR 1213 (40001): Deadl ock found when #l=dead lock
__;’C)ﬁg Query OK 1 row affected (12.60 sec) trying to get lock; try restarting ElCdead loc
UPDATE transaction error
Rows matched: 1 Changed: 1 Warnings: 0
nysql > SELECT * FROM t; BHT
Hoodeeoes + ROLLBACK
[ I LT3
R +
[

InnoDB 60
Ay Ui aROEE 3¢

e InnoDB READ COMMITTED / COMMIT B
e InnoDB (33X rA—X, KFBIETIEARL,

COMMITER
A B
nysql > BEG N, nysql > BEGI N,
nysql > SET TRANSACTI ON | SOLATI ON LEVEL nysql > SET TRANSACTI ON | SOLATI ON LEVEL
READ COWMM TTED; READ COWM TTED;
nysql > UPDATE t SET j =32 WHERE i =3; BEHESIDZN
Query O, 1 row affected (0.00 sec) OK

nysql > UPDATE t SET j=11 WHERE i =1;
OK Query K, 1 row affected (0.00 se

nysql > UPDATE t SET j=22 WHERE i =2;
Query OK, 1 row affected (0.00 sec) OK

nysql > UPDATE t SET j=21 WHERE i =2;
#HIRD
nysql > UPDATE t SET j=12 WHERE i =1;
Zt5h ERROR 1213 (40001): Deadl ock found
I5—(C when trying to get lock; try Query O, 1 row affected (0.00 sec) OKIZ#: 5
3% restarting transaction
Rows matched: 1 Changed: 1 Warnings: O
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InnoDB D/\vH 7w

« nysgl dunp

s TJ7A)NDIE—
- my.cenf Z74)b. T—TILARX—X, REDO O%. frm 774

Ju. ibd Z7A)EIE-LET

« InnoDB Hot Backup

mysqld ZEIETHHEEHY EHA

INNoDB [CRET 2 7 7 A IV EZRHAANTINY O T v T 7 7 A IVEER
LET.

mysgld ZBESHTNBYI 2V ETRITLET.
BRTYT (MySQL AKICIFEENTEST ., BTSN TNET)

InnoDB

© TISUAVT—a ERELEIN. TNEERESAMBICEZYE
Hh.

62

INNODB D IS5 A T— 3>

Eﬁ?ﬁU—%V?va@b?Z&—F%V?vbl\W%%EE

HLENWCLAEWMEEE.

« —EInnoDB DT —4%%27T% mysqldump T\ E(FTInnoDB
EIEEER LET .

+ ALTER TABLE X

« OPTIM ZE TABLEX

« InnoDB Hot Backup Z{FERL TNy 7y 7ZEZRY, Ny o Ty
THhoRYT
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INNnODB DA VTF+ 2R
TEMED, BEHSOY AN —([ZEH
SQL XX
— CHECK TABLE X
— ANALYZE TABLE X
— OPTIM ZE TABLE X

InnoDB 64

InnoDB D I(EM

0w ZBERIICIEE LIZWEE(E.
— SELECT ... LOCK I N SHARE MODE
— SELECT ... FOR UPDATE

— LOCK TABLES (3fEAR LAY

BLOB, TEXT (& 4G X@FTHD &

74 =)V R#(L 1000 £ T

1L 3— ROBAE (BLOB,TEXT (k< )(d. 8KByte £T
FULLTEXT, GIS (3£ & %)

mysql T—F N—XLUTFTD#ERT—7)L%E InnoDB B(ZL TIEWMFA
(A

SELECT COUNT(*) (&7« RZ [CREgRL TV

auto_increment DfEILT 1 R (TEEEL TV

Primary Key (3# 93RS C &
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NDB 66

NDB 7 SR 2 —Hi &

Alzato 775 MySQL AB (C
MySQL 4.1 DYV —RICHFAENTNET,

T—FR@AEY—RNICHYET,

- EREEE

- A (T—IR=RADA A=) (3 disk [CEREFESNTNET
NDBBDF—T7IL (AL =T 2 ), TYPE=ndbcluster
HotBackup #&#E

[EERFD ./ — ROUIYUBZ(E—H,

/= RDAUTF U RIFE,

- /—REELUTELLE LTSI TEIR,

NDB #!(& READ COMMITTED D+,
Ly
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NDB V S X2 —1&&E

3B, TNENDETRT—I)V7 v 7alkE
1DB / — K =1ndbd
1API /— K =1mysqgld(etc...)
Z/—RIIEDN=RICTA VA M=ILLTHPEDAL

| client | | client | | client | | client |
e X F 7 o
mysqgld| |mysgld| |mysqld MySQL #—/\—%f
API / — R
o
RESe 1
YO =NN\ (
nodel node2 NDB H—xJL
ndbd ndbd —K
NR—TAB [ [ DB /—F
vI477k node3 node4 F_HET—%
ndbd ndbd N—R/—R&
N HTEE
NDB 68

NDB 7 S A5 —1Ei5 2

« mysgld [CLTHNIE ndbd (ERI7O0€X

* ndbd (CLTHNIL. mysgld (3 NDBAPI #6272V 7 ~
*  MyISAM,InnoDB (&4 d mysqld /3 E

e NDB®DTFT—#I(d. £7TD mysqld,ndbd THi&E

mysqld
BRR AT, OTUDRT , Rk E vl MyISAM * log-bin %
ThfE
MyISAM | InnoDB %Egggv P P o
(APD) Jr>ov BIE
B(E ¢
ndbd
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NDB /SR —Db koL ULIEENT

o EABBTRM. RN, FTRAM. SEEUNADOBHTOENS
o LUTORHEEMFICEST. 7970 2RDNH

— MyISAM,InnoDB (& % ® mysqld /S EHE

- NDBD7T—# (3. £7T?D mysqld,ndbd THi&

A ERFY B #RFS %

%\ mysqld mysqld /

MD@ SHPIER OIS Mw@
MyISAM,InnoDB [

EEFICHBD
T—IEREF
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Data Fragment

s 2TDT—4% (NDBEDT—% )L, £THODB /—FIZREISNTHREF
EEHEINET,
« AUy hk
- &ndbd ICHEITH LT, RBRVEMEDEIFTE S,
— ndbd BEDT I UEBOT/LEITT, FAHDAE)—E(RETES
T—YEB)DPEAD
. ;;&&—zw%%—ymﬁ@%nﬁmﬁﬁﬁbeéﬁmicﬁmén

v
® » ndbd 1l | 1Gbyte
°® » ndbd 2 | 1Gbyte
e p» ndbd 3 | 1Gbyte
° » ndbd 4 | 1Gbyte
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Data Replica

H5ndbd PEELTWST—4%I(L. BID ndbd [CEEENET,
- REUNEEVET,
- ndbd MMRIC—DEBEEELTHY—ERIIFKITISNET.

« primary & secondary DtV Z (3I—B
- ndbd DAVTF U REH Y —ERPIRETEECKRYET,
BUT—4%2FH>TUW3EHD ndbd %#. node group EMUET
JE—(IRHE

P e node group A
ndbd 1
. 2 1l 1,
aE—
ndbd 2
o » 2¢ 1
-

ale )
replica #{ =2
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HbY
AMhdHD?
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